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YAZARLARA ACIKLAMALAR
Kapsam

Pamukkale Tip Dergisi (Pam Tip Derg) acik
erigimli licretsiz tip dergisidir.

Pamukkale Medical Journal (Pam Med J) is an
open-access free medical journal.

Pamukkale Tip Dergisi tip alaninda klinik ve deneysel
calismalari, ilging olgu sunumlari, davet edilmis
derlemeleri, Editér'e mektuplar yayinlar. Dergi yilda
dort sayl olmak Ulzere U¢ ayda bir (Ocak, Nisan,
Temmuz, Ekim) yayimlanir. Yayin dili Turkce veya
ingilizcedir.

Dergiye sunulan c¢alismalarin, etik kurul onayi
sorumlulugu yazarlara aittir. Bununla beraber Editor,
gerektiginde yazarlardan etik kurul belgesi isteme
hakkini sakl tutar. YUklenmis olan metnin timdndn
veya bir boéliminin daha 6nce bagka bir yerde
yayinlanmasi s6z konusu ise bu durum editére
bildiriimelidir.

Sorum yazar; tim yazismalardan, makale tGzerindeki
degisikliklerden (yazar sayi ve sirasi dahil) ve yayina
kabul edilen yazilarin dizeltimesinden sorumludur.

Pamukkale Tip Dergisine bagvuru sirasinda yliklenen
makale ile birlikte;

1-  Her tirlG yayin hakkinin devredildigine dair
beyanlarini kapsayan “Yayin Haklari Devir
Formu” (sitemizden indirilerek doldurulup,
tim yazarlara imzalatilarak),

2- Makale yazim sirasina gore, tim yazarlarin
unvan, adres, e-posta ve ORCID
numaralarini  belirten (sorumlu yazarin
cep tIf.) yazar bilgileri dosyasi, sisteme
yuklenmelidir.

1.Makalenin Tiirii

Makalenizin tlru agagidaki basliklardan birine uygun
olmalidir:

Arastirma makalesi
Derleme makalesi
Olgu sunumu
Editér'e mektup

2. Makalenin bashgi

2a. Yazinizin bashgi ilk kelimenin bas harfi ve 6zel
isimler diginda kiigtik harflerle yaziimalidir.

Ornek: ‘Omurilik yaralanmali hastalarda temiz
aralikh kateterizasyona uyumu’

2b. Yazar isimleri ve adreslerinin oldugu boélim
metin icinde bulunmamahdir. Ayri bir dosya olarak
yuklenmelidir. Bu sayfada mobil iletisim numarasi,
kurum bilgileri vb. bulunmalidir.

3. Kisa Baslk

Makalenizin  kisaltlmis  baghgr 75
gecmeyecek sekilde belirtiimelidir.

Dip not olarak varsa tesekkur gerektiren kisi, kurum
ve kuruluslar ve yaz ile ilgili bilgiler (kongrede

karakteri
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sunulmus olmasi, bir kurumun destegi, etik kurul
onay tarih ve sayisi vb.), yazarlarin makaleye olan
katkilari Kaynaklardan sonra yazilmahdir.

4. Yazar isimleri

4a. Yazar isimleri ilk harfleri disinda kiigtk harflerle
yazilmaldir (6rnek: Ayse Kaya).

4b. Yazar isimleri ve adreslerini oldugu Baslk sayfasi
ayri bir dosya halinde yiklenmelidir. Makale ile birikte
yazar ve kurum isimleri gérinmememlidir.

5. Kurum isimleri

CGahstigimiz kurumun Tip Fakiiltesi ya da hastane
mi, Anabilim Dali (AD) ya da klinik mi oldugu
belirtiimelidir.

6. Ozet

Arastirma makaleleri icin yapilandiriimis bir Turkce
O0zet (Amag, Gere¢ ve yontem, Bulgular, Sonug),
diger turdeki makaleler icin ise yalin tek bir paragraf
yaziimahdir. Ozet 250 kelimeden az olmalidir. Ozet
bolimunde kisaltma kullanmaktan kaginiimalidir.

7. ingilizce Ozet

Tum makaleler igin 250 kelimeden az olmak kosuluyla
ingilizce 6zet hazirlanmali, arastirma makalelerinin
Ozeti yapilandiriimis olmalidir (Purpose, Materials
and methods, Results, Conclusion).

8. Anahtar kelimeler

Tirke ve Ingilizce (Index Medicus MeSH’ye uygun
olarak secilmig) en fazla bes adet anahtar sdézcuk
kullaniimalidir. http://www.nlm.nih.gov/mesh/
MBrowser.html.

9. Makale diizeni

Makaleler asagidaki diizene gore hazirlanmalidir.
9a. Arastirma makaleleri igin;

Girig

Gereg ve ydntem

Bulgular

Tartisma

Ayri bir baslk olarak “Sonu¢” yazilmamalidir (Son
paragrafa “Sonug olarak...” seklindeki bir cimleyle
baslanabilir).

Cikar iligkisi agiklamasi

Kaynaklar

Kaynaklar bdliminden sonra tesekkir, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin icine koyulmamalidir. Ayri bir
dosya olarak yuklenmelidir (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmali)

Resimler: Ana metnin igine koyulmamalidir. Ayri bir
dosya olarak yiklenmelidir.

9b. Olgu sunumlari igin;
Girig
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Olgu sunumu

Tartisma

Ayri bir baslik olarak “Sonu¢” yazmamalidir (Son
paragrafa “Sonug olarak...” seklindeki bir cimleyle
baslanabilir).

Cikar iligkisi aciklamasi

Kaynaklar

Kaynaklar boliminden sonra tesekkur, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin icine koyulmamalidir. Ayri bir
dosya olarak yiklenmelidir (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmalr)

Resimler: Ana metnin igine koyulmamalidir. Ayri bir
dosya olarak yiklenmelidir.

9c. Derleme makaleler igin;

Giris

Metin 4000 kelime, 50 kaynak, Tablo ve Resim sayisi
en fazla 4 adet olacak sekilde diizenlenmelidir.
Metnin govdesi istenildigi sekilde baslk ve alt
basliklarla yapilandirilabilir.

Ayri bir baslik olarak “Sonu¢” yazmamalidir (Son
paragrafa “Sonug olarak...” seklindeki bir cimleyle
baslanabilir).

Cikar iligkisi aciklamasi

Kaynaklar

Kaynaklar boliminden sonra tesekkur, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin igine koyulmamaldir. Ayri bir
dosya olarak yiklenmelidir (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmalr)

Resimler: Ana metnin igine koyulmamalidir. Ayri bir
dosya olarak yuklenmelidir.

9d. Editére Mektup makaleler igin;

Giris

Metin 1000 kelime, 10 kaynak, Tablo ve Resim sayisi
1 adet olacak sekilde diizenlenmelidir.

Metnin govdesi istenildigi sekilde baslk ve alt
basliklarla yapilandirilabilir.

Ayri bir baslik olarak “Sonug¢” yazmamalidir. (Son
paragrafa “Sonug¢ olarak...” seklindeki bir cimleyle
baslanabilir.)

Cikar iligkisi aciklamasi

Kaynaklar

Kaynaklar boliminden sonra tesekkir, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin icine koyulmamalidir Ayri bir
dosya olarak yuklenmelidir. (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmalr)
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Resimler: Ana metnin icine koyulmamahdir. Ayri bir
dosya olarak yiklenmelidir.

10. Makale metni

Metin Arial puntosu (boyut 12), 1.5 satir araligi ve
paragraf araligi Once: 0 nk ve Sonra: 0 nk. kullanilarak
yaziimalidir. Baslk, Ozet, abstract metin igerisine
yazilmamaldir. Ayri dosya olarak yuklenmelidir. Tim
yuklenen dosyalar, dosya uzantisi ile degil isimleri ile
yiiklenmelidir. Ornek: Makale metni, Abstract, Resim
gibi.

10a. Paragraf baslarinda girinti olmalidir (icerden
baslamalidir.)

10b. Baglik, Alt basliklar, Kaynaklar, Resim alt yazilari
normal sola dayal bold olmalidir.

10c. Kisaltmalar metin iginde ilk kullanildigi yerde
acik olarak tanimlanmalidir.

10d. Metin icindeki her kaynak, sekil, resim ve tabloya
atif yapilmalidir.

10e. Mikroorganizma cins, tir ve gen isimlerinde
egik (italik) karakterde harfler kullaniimahdir: ”
Schistosoma haematobium®.

10f. Istatistiksel analizler icin kulanilan ‘p’ icin italik
karakterde ve klguk harf kullaniimalidir. p’den
sonraki “=, >, <” isaretlerinden dnce ve sonra bosluk
birakilmamalidir. p<0.05. Bu kural ayrica tablo ve
sekiller icin kullanilan ‘p’ icin de gecerlidir.

10g. Bagka durumlarda da “>”, “<”, “=” veya “t”
isaretlerinden énce veya sonra bosgluk

birakilmamalidir.

10h. Birimler icin Sl birimleri kullaniimahdir. Or: “mL”
( “cc’degil ), “dL” gibi. Litre buyitk harf kullanilarak
kisaltiimalidir.

101.  Kimliginizin c¢alistiginiz kurum veya daha
onceden yaptiginiz yayinlar vs. belirtilerek

elestirmenlere acgiklanmadigindan emin olunmalidir.
Eger bunun yapilmasi gerekiyorsa

kirmizi renkli ve koyu Kkarakterde yazilmali
ve resimlerinizin bir kurum ya da hasta adini
aciklamadigindan emin olunmahdir.

10i. Bir ilacin, donanimin veya yazilimin Ureticisini
parantez icinde ve sonuna virgul koyarak belirtilip,
daha sonra sirketin bulundugu sehir ve ulke ismi
virgll ile aynimalidir: “...Sirketi, Ankara, Turkiye”.

10j. Tartisma boéliminde arastirma makalenizdeki
kisithliklar, sinirliliklar ya da eksikler belirtiimelidir.

10k. Makalede ondalik sayilar ifade edilecek ise
Turkce yazimlarda , (virgul) ile yazilmalidir. Yazim
ingilizce ise. (nokta) ile ifade edilmelidir. Ornegin:
12,17 (Turkge yazim), 12.17 (ingilizce yazim).

11. Metin igerisinde kaynak kullanimi:

11a. Tum kaynaklarin yazi icinde sirali sekilde
belirtiimis olmasina dikkat edilmelidir.

11b. Sadece ilgili olan kaynaklar
belirtiimelidir.

11c. Kaynaklar metinde kullanim sirasina gore
numaralandirilmali, numaralari metinde ctimlenin
sonunda veya yazar adi gegmisse isimden hemen
sonra koseli parantez ([]) iginde virgll ile ayrilarak

ve gerekli



Pamukkale Tip Dergisi
Pamukkale Medical Journal

ve arada bosluk birakilarak yaziimalidir: [1, 4, 7-9].

11d. Ikiden fazla ardigik kaynak icin “kisa tire, -
kullaniimahdir. “[7-9]".

11e. Eger kullanilan kaynak tek yazarli ise, metin
icinde yazarin isminden sonra ‘ark.’ veya ‘et al.’
kullanilmamaldir. Ornek: “Abban [7] calismasinda bu
sikligi...” veya “Yuksel [7] stated that...”.

11f. Eger kullanilan kaynak iki yazarli ise, metin
icinde yazarin isminden sonra ‘ark.’ veya ‘et al’
kullaniimamalidir. Ornek: “Sagar ve Karabulut [7] bu
sikligr...” veya “Herek and Ergin [7] stated that...”.

11g. E@er kullanilan kaynak ikiden fazla yazarli ise,
metin icinde yazarin isminden sonra ‘ark.’ veya ‘et al.’
kullaniimahdir. Ornek: “Baki ve ark. [7] bu sikligi...”
veya “Aybek et al. [7] stated that...”.

11h. Bir resim ya da tablo icin kullanilan cimle bir
kaynak ile bitiyorsa, kaynadi resim ya da tablo
parantezinden sonra belirtiimelidir. (6nce degil): “...
(Tablo 1) [7].

12. Arastirma Etigi

Tum arastirma makalelerinde, ¢alisma icin etik kurul
onaminin alindigi Gere¢ ve yontem bdéluminde
belirtiimelidir. Kaynaklar boéliminden sonra izinin
hangi kurumdan, hangi tarihte ve hangi karar veya
sayl numarasi ile alindigi agikga sunulmalidir.
Dergimizde yayinlanacak olan makalelerle ilgili etik
uygulamalar TR Dizin TUBITAK ULAKBIM, Cahit Arf
Bilgi Merkezi tarafindan dnerilen asagidaki kurallar
dogrultusunda gercgeklestiriimektedir.

Etik Kurul izni gerektiren arastirmalar:

.Anket, mulakat, odak grup calismasi, gézlem, deney,
gérusme teknikleri kullanilarak katilimcilardan veri
toplanmasini gerektiren nitel ya da nicel yaklagimlarla
yuratalen her turlG arastirmalar,

insan ve hayvanlarin (materyal/veriler dahil)
deneysel ya da diger bilimsel amaglarla kullaniimasi,

- Insanlar lizerinde yapilan klinik aragtirmalar,

”»

- Hayvanlar Uzerinde yapilan arastirmalar,

Kisisel verilerin korunmasi kanunu geregince
retrospektif calismalar,

Ayrica;

- Olgu sunumlarinda “Aydinlatiimis onam formu”nun
alindiginin belirtiimesi,

- Bagkalarina ait 6lgek, anket, fotograflarin kullanimi
icin sahiplerinden izin alinmasi ve belirtiimesi,

. Kullanilan fikir ve sanat eserleri igin telif haklari
dizenlemelerine uyuldugunun belirtiimesi

Gecmis yillarda tamamlanmis c¢alisma ve tezden
uretilen yayinlar igin geriye dénuk Etik Kurul izni:

2020 yih o6ncesi arastirma verileri kullaniimisg,
yuksek lisans/doktora galismalarindan dretilmis
(makalede belirtiimelidir), bir ©nceki yil dergiye
yayin bagvurusunda bulunulmus, kabul edilmis
ama henlz yayimlanmamis makaleler icin
geriye donuk etik kurul izni gerekmemektedir.
Universite mensubu olmayan aragtirmacilar igin etik
izin:

Universite mensubu olmayan arastirmacilar da
bolgelerinde bulunan Etik Kurul'lara bagvurabilir ve
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oradan izin alabilirler.
Ayrica;

Dergiler “Yayin Etigi”, “Arastirma Etigi” ve “Yasal/

Ozel izin belgesi alinmas!” ile ilgili kurallara uydugunu
uluslararasi standartlara atif yaparak, hem web
sayfasinda hem de basili dergide herbiri icin ayr
baslik agarak belirtmelidir.

- Dergilerde yayin etigine uygunluk konusu sadece
yazarlarin  sorumluluguna birakilmamali, dergi
yayin etigi konusunda izlenecegi yolu acik olarak
tanimlanmis olmalidir.

- Dergimizde yayimlanacak arastirma makalelerinde
etik kurul izini ve/veya yasal/dzel izin alinmasinin
gerekip gerekmedigi makalede belirtiimis olmalidir.
Eger bu izinlerin alinmasi gerekli ise, izinin hangi
kurumdan, hangi tarihnte ve hangi karar veya sayi
numarasi ile alindigi acik¢a sunulmalidir.

- Calisma insan ve hayvan deneklerinin kullanimini
gerektiriyor ise ¢alismanin uluslararasi deklerasyon,
kilavuz vb. uygun gerceklestirildigi beyan edilmelidir.

13. Yayin Etigi Politikamiz

Pamukkale Tip Dergisi editor, editér yardimcisi ve
alan editorleri, Davranis Kurallar ve Dergi Editorleri
icin En lyi Uygulama Kurallari (COPE Code of
Conductand Best Practice Guidelines for Journal
Editors) ve Committee on Publication Ethics (COPE)
‘nin yayinladigi Dergi Editérleri igin En Iyi Uygulama
Kurallari (COPE Best Practice Guidelines for
Journal Editors) ilkelerine dayanarak etik gorev ve
sorumluluklarini yerine getirmektedirler.
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Her vyazar vyaziyi ylkleme asamasinda yazida
sunulan bilgiler hakkinda ¢ikar iliskisi olusturabilecek
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iliskiler danismanlik, hissedarlik veya arastirma icin
harcamalari igerir. Yazarlar bu g¢alisma igin maddi
destek almislarsa bunu belirtmelidir. Bu tur bir iligki
yoksa Kaynaklar béliimiinden énceki Cikar iligkisi
aciklamasi bélimine;
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ingilizce makalelerde: Conflict of Interest: No
conflict of interest was declared by the authors.
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15. Kaynaklar

1. Tim kaynaklarin yazi iginde siral sekilde belirtiimis
olmasina dikkat edilmelidir.

2. Sadece ilgili ve gerekli olan kaynaklar belirtiimelidir.

3. Egder alti ya da daha az yazar varsa hepsi
listelenmelidir. EJer yedi veya daha fazla yazar
varsa ilk Ui¢ yazarin isminden sonra “ve ark. (et al.)”
yazilmalidir.

4. Kaynaklar metinde kullanim sirasina gore
numaralandiriilmalidir,

5. Dergilerin adlari Index Medicus’'da (www.ncbi.nim.
nih.gov/journals) kullanilan bicimde kisaltilmahdir.
16. Kaynakta kullanilan Makaleler igin:

Kaynak bir kitap ise asagidakilerden birisi gibi
yazilmaldir. Eger online bir kitap ise, basil
degil ise erisim adresi ve tarihi ayrintili olarak
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verilmelidir.

1. Watanabe M, Takeda S, lkeuchi H. Atlas of
arthroscopy. 2nd ed. Tokyo: Igaku Shoin,
1969;57-59.

2. Hull RD, Hirsh J. Comparative value of tests
for the diagnosis of venous thrombosis. In:
Bernstein EF, ed. Noninvasive diagnostic
techniques in vascular disease. 3rd ed. St.
Louis: Mosby, 1985;779-796.

Basili dergilerdeki kaynak yazilimi

Ornek

1. Doi olmayan makalelerde;

Berkman ND, Sheridan SL, Donahue KE, Halpern
DJ, Crotty K. Low health literacy and health
outcomes: an updated systematic review. Ann Intern
Med 2011;155:97-107.

2. Doi olan makaleler:

Berkman ND, Sheridan SL, Donahue KE, Halpern
DJ, Crotty K. Low health literacy and health
outcomes: an updated systematic review. Ann Intern
Med 2011;155:97-107. https://doi.org/10.7326/0003-
4819-155-2-201107190-00005

Heniiz Basiimamis makaleler;
Ornek

Call JE, Mann JA, Linos KD, Perry A, Yost J. Linear
lipoatrophy following intra-articular triamcinolone
acetonide injection mimicking linear scleroderma.
Pediatr Dermatol 2018. https://doi.org/10.1111/
pde.13736 [Epub ahead of print]

Elektronik Dergiler;

Ornek

1. Kuah CY, Koleva E, Gan JJL, Igbal T. Parry-
Romberg syndrome in a patient with scleroderma.
BMJ Case Rep 2018. pii: bcr-2018-226754.
https://doi.org/10.1136/bcr-2018-226754

2. Rambon S, Brian J, Aneskievichd. TNIP1

in autoimmune diseases: regulation
of toll-like receptor signaling. Immunol
Res 2018;2018:3491269. https://doi.

0rg/10.1155/2018/3491269

3. Chen Y, Yan H, Song Z. et al. Downregulation
of TNIP1 expression leads to increased
proliferation of human keratinocytes and severer
psoriasis-like conditions in an imiquimod-
induced mouse model of dermatitis. Plos One
2015;10:e0127957. https://doi.org/10.1371/
journal.pone.0127957

a. Kaynak gosterilen makalenin ilk harfi digindaki
kelimeleri kiiglk harfle yazilmalidir.

b. Kaynakta iki nokta st Usteden sonra kiigik harf
kullaniimalidir.

c. Dergi kisaltmasindan
kullanmamalidir.

d. Yayinlanma yilindan énce veya sonra ay belirten

sonra nokta isareti
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kisaltma yapilmamalidir.

e. Yayinlanma yilindan sonraki noktali virgilden
sonra bogluk birakilmamalidir.

f. Yaymnin cilt numarasindan sonra sayi numarasi
yazilmamalidir.

g. Yayinin cilt numarasindan sonra kullanilan iki nokta
Ust Uste isaretinden sonra bosluk birakilmamalidir.

h. Kaynaklarda varsa doi numarasi yazilmaldir.

I. Sayfa numaralari aralarinda kuguk tire isareti “-”
kullaniimalidir.

i. Son sayfa numarasi tam olarak yazilmalhdir: “166-
171.“. Litfen “166-9”. "166-69” yazmayiniz.

j. Kaynagin sonuna nokta koyulmalidir.

17. Kaynakta kullanilan kitap ve kitap boliimi
icin:

Ornek:

1. Watanabe M, Takeda S, lkeuchi H. Atlas of
arthroscopy. 2nd ed. Tokyo: Igaku

Shoin, 1969;57-59.

2. Hull RD, Hirsh J. Comparative value of tests for
the diagnosis of venous thrombosis. In: Bernstein
EF, ed. Noninvasive diagnostic techniques
in vascular disease. 3rded. St. Louis: Mosby,
1985;779-796.

17a.Kaynak gosterilen kitap veya bolim adinin ilk
harfi digindaki kelimeler kiigliik harfle yaziimalidir.

17b. Yayinlanan sehrin isminden sonra iki nokta st
Uste (:) kullaniimahdir.

17c. Yayinevi isminden sonra virgul kullaniimalidir.

17d. Yayinlanma yilindan sonra noktali virgul (;)
kullaniimalidir.

17e. Yayinlanma yilindan sonraki noktal virgul
isaretinden sonra bosluk birakilmamalidir.

17f. Sayfa numaralari aralarinda kisa tire isareti
kullaniimalidir.

17g. Son sayfa numarasi tam olarak yazilmali: “914-
916.”

17h. Kaynagin sonuna nokta koyulmalidir.

18. Iinternet (ag) kaynaklan igin: Erisim tarihiniz
belirtiimelidir.

Ornek:

Musculoskeletal MRI Atlas. Available at:

http://www.gla.med.va.gov/mriatlas/Index.html.
Erisim tarihi 14 Eylil 2010 (yazarin makalesinin
yazim dili Tirkge ise)

Accessed September 14, 2010 (yazarin makalesinin
yazim dili ingilizce ise)

19. Poster veya bildiri igin:

Ornek:

Karabulut N, Cakmak V. Diffusion-weighted MR
imaging of pulmonary lesions.

Paper presented at:ISMRM-ESMRMB Joint Annual
Meeting 01-07 Mayis 2010; Stockholm, Sweden.
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20. Tez gcaligmalari igin:
Ornek:

Glindiz B. Hemsirelerde stresle basa ¢ikma bigimleri
ile tukenmiglik arasindaki iligkilerin incelenmesi.
Yayinlanmamis Yiksek Lisans Tezi. Karadeniz Teknik
Universitesi Sosyal Bilimler Enstitiisti, Egitim Bilimleri
Anabilim Dali Rehberlik ve Psikolojik Danigsmanhk
Programi, Trabzon, 2000.

Tablolar

a. Tum tablolarin yazinizin iginde belirtiimesi
gerekmektedir.

b. Grafik, diyagram ve algoritmalarin tablo degil, sekil
oldugu unutulmamalidir.

c. Buitin tablolarin Ustinde numarasi ve basligi
olmalidir.

d.Tablolarin basligindan sonra nokta koyulmamalidir.
d. Tablolardaki kisaltmalar tablo altinda agiklanmalidir.

e. Tablolar, Word’'de tablo kurallarina uygun sekilde
yuklenmelidir.

Resimler ve sekiller

a. Tum resimlere yazi igerisinde atif yapilmig
olmalidir.

b. Goérlntilerin Gzerinde herhangi bir kurumun veya
hastanin bilgileri olmamalidir. Yuz fotograflarinda
gizliligi korumak igin gozler kapatiimalidir.

c. Goruntuller en az 300 vpi ¢dzunurlikte, 1280x960
piksel boyutunda g¢ekilmis, jpg veya tiff formatlarinda
kaydedilmis olmalidir.

d. Her resim, sekil veya grafik ayri bir belge olarak
hazirlanmali, yazinin ekleri olarak yiklenmelidir. Ana
metin igine yerlestiriimemelidir.

e. Resim Uzerinde ok vb. isaretler kullaniimis ise
resim agiklamasinda bu belirtiimelidir.

f. Resim Yazisi: makalenizle birlikte yukleyeceginiz
resimlerde dikkat ¢cekmek istediginiz noktaya lltfen
isaret koyunuz (Oklar ince, yerine gbre beyaz veya
siyah renk olmalidir). Resimlerin agiklama bélimine
ayrintili agiklama yaziniz. Bazi resimlerde tedavi
sonrasi diizelme ifade ediliyorsa, resim yazisi olarak
tedavi sonrasi dizelmis olan grafi, sintigrafi vs
bulgulari seklinde bilgi ilave ediniz. Resimlerin orijinal
haliyle 300 vpi ¢bzunurligunde yuklenmelidir.

NOT: Hakem tarafindan istenen dlzeltmelere 2(iki) ay
icerisinde cevap verilmemesi durumunda makaleler
red’de alinacaktir.

intihal Kontrolii
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kullanilarak kontrol edilmektedir. Yazilim tarafindan
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Otolog kikirdak greftinin cerrahi prp ve fasya ile kombinasyonun
histopatolojik etkileri
Histopathological effects of autologous cartilage graft combination with surgical prp and fascia
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Oz

Amac:Rinoplasti sonrasi olusan “nazal dorsum diizensizlilikleri”, cerrahlar ve hastalar tarafindan istenmeyen
bir durumdur. Bu tablonun ¢ézimi Gzerinde tedaviye yonelik oldukga genis kapsamda protokol tanimlanmis
olmakla birlikte, hentiz bir altin standart olusturulamamistir. Nazal dorsum diizensizliklerinin diizeltimesinde en
¢ok tercih edilen segenek, otolog kikirdak greftleridir. Bu deneysel ¢alismada, otolog kikirdak greftinin surgicell
prp ve fasya ile kombinasyonun erken dénem histopatolojik etkileri incelenmistir.

Geregve yontem: Bu calismada, 10 adet Spraque-Dawley Albino cinsi erkek sigan denek olarak kullanilaniimistir.
Siganlarin her iki kulagindan kikirdak greftleri alinarak, sirtta ylizeyel fasya altinda olusturulan doért adet posa
yerlestirildi. Kontrol grubunda kikirdak herhangi bir maddeye sarilmadan; diger Gi¢ 3 grubunda ise, surgicell,
fasya ve prp (trombositten zengin plazma) jelle sarilarak yerlestirildi. Onuncu giin sonunda, kikirdaklardan
biyopsiler yapilarak histopatolojik inceleme yapildi. Tim siganlar sakrifiye edildi.

Bulgular: Yapilan histopatolojik inceleme sonucunda; surgicell ve fasyayla sarilan kikirdaklarin viabilitesinin
olumsuz yoénde etkilendigi, prp jele sarilan kikirdaklarda ise, olumlu veya olumsuz bir etkinin olmadigi
gOzlenmigtir.

Sonug: Nazal augmentasyon igin kullanilan kikirdak greftlerinin surgicell, fasya ile sarilarak yerlestiriimesinin
greft yasayabilirligini olumsuz etkiledigi, prp jel ile sariimasinin greft yasayabilirligine olumlu veya olumsuz
herhangi bir etkisinin olmadigi gorilda.

Anahtar kelimeler: Kikirdak greft, prp jel, surgicell, fasya.

Kivang O, Yildirm M, Arman Karakaya Y, Erdem Karahanoglu MG, Kural E, Altayli B. Otolog kikirdak greftinin
cerrahi prp ve fasya ile kombinasyonun histopatolojik etkileri. Pam Tip Derg 2021;14:298-304.

Abstract

Purpose: Nasal dorsal irregularities are undesired situations in rhinoplasty. Although a wide range of treatment
protocols have been described to solve this problem, gold standard treatment has not been described yet.
The most preferred option for the correction of nasal dorsum irregularities are otolog cartilage grafts. Early
histopathological effects of autologous cartilage graft combination with surgicell prp gel and fascia were analyzed
in this experimental study.

Material and method: In this study, 10 Spraque-Dawley Albino male rats were used as subjects. Cartilage
grafts were harvested from both ears and placed in four pouches formed under the superficial fascia on the
back. In control group, cartilage placed alone and in treatment groups; before placing, cartilages wrapped with
surgicell, prp (platelet rich plasma) gel and fascia. At 10th day, biopsies were taken from all cartilages to do the
histopathological examination. All rats were sacrificed.

Results: As a result of histopathological examination; It was observed that the viability of cartilage wrapped with
surgicell and fascia was negatively affected, whereas cartilage wrapped with prp gel did not have a positive or
negative effect.

Conclusion: Wrapping the cartilage grafts with surgicell and fascia have negatively effect on graft viability
whereas wrapping with prp gel hasn’t any effect on graft viability in nasal dorsum augmentation.
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Giris

Rinoplasti sonrasi gelisen nazal dorsum
dizensizlikleri, basta hastalar olmak Uzere
cerrahlartarafindan daistenmeyen birdurumdur.
S6z konusu sorunlarin ¢6zimu amaciyla birgok
tedavi edici protokol tanimlanmis olmasina
karsin, henlz altin standart olacak bir protokol
tanimlanamamistir. Rinoplasti komplikasyonlari
arasinda nazal dorsumda ¢dokme, nazal dorsal
dizensilikler ve asimetriler yer almaktadir. Basta
nazal dorsal augmentasyon olmak lzere, nazal
dorsal dlizensizliklerin giderilmesi icin; sentetik
greftler, otojenik kemik greftleri, otojenik kikirdak
greftleri kullaniimigtir.  Glnidmizde; ekspoze
olma olasihginin yuksek olmasi nedeniyle
sentetik  greftlerden; ylksek rezorpsiyon
yuzdeleri nedeniyle de otojenik kemik greftlerinin
kullanilmasindan vazgecilmistir. Suan igin nazal
dorsal defektler icin ilk segcenek otolog kikirdak
greftleridir [1].

Otolog kikirdak greftinin nazal dorsuma
yerlestiriimesini kolaylastirmak, yerlestirildikten
sonra mobilizasyonunu Onlemek ve
yasayabilirligini artirmak icin bazi destekleyici
yontemlere ve preparatlara ihtiya¢ duyulmustur.
Erol [2] yaptid1 ¢alismada, dogranmig kikirdak
pargalarinin  surgicelle  sarilarak  dorsal
augmentasyonu saglayan Turkish Delight
yontemini tanimlamistir.

Guerrerosantos ve ark. [3] kikirdaklari
temporal fasyaya sararak cerrahi  bir
yontem uygulamistir. Daniel ve ark. [4],
yaptiklari  c¢alismada, dogranmis kikirdak

pargalarini temporal fasyaya sararak kikirdak
yasayabilirliginin artinldigini ve 9 aydan uzun
bir slre stabil kalabilecedini gostermistir.
Cerkes ve Basaran [5], 109 vakay! kapsayan
rinoplasti serisinde, rectus fasyasi ile sarilan
greftlerde major bir rezorpsiyon gelismedigi
ortaya koymustur.

Dorsal duzensizliklerin ve augmentasyonun
tedavisinde kullanilan diger bir yontem ise,
pargalanmis kikirdaklarin prp (trombositten
zengin plazma) jele sarilarak nazal dorsuma
konulmasi ydntemidir. Bilindigi Uzere; prp
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uygulamalari umut verici olmakla birlikte,
trombosit acgisindan zengin plazma gibi ek
biyolojik faktorlerin Ustin onarim ve iyilesme
performansi gosterip gdsteremeyecegi henulz
kesinlik kazanmamistir [6]. Prp, hasta kaninin
santrifij edilmesi yoluyla kolaylikla elde
edilmektedir. Elde edilen prp’'ye trombosit
aktivatori konup tekrar santrif(j edilerek jel
formu elde edilir ve aktivasyon sirasinda bir
dizi blyime faktorleri ve sitokinleri salgilayan,
yuksek konsantrasyonda trombosit iceren
bir otolog preparat hazirlanir. Dogranmis
kikirdak parcalari bu jele sarilarak dorsal
defektlerin duzeltiimesi yapilirken; biyolojik
olarak aktive olmus trombositlerden salgilanan
sitokinler ve buyume faktorleri ile kondrositlerin
rezorpsiyonunun engellenmesi ve hiicre disi
matriks Uretiminin artirimasi hedeflenmektedir
[7-9]. Diger yandan prp, iyilesme surecini
engelleyen bir sitokin olan interldkin 1’in salinimi
Uzerinde baskilayici etki etkiye sahiptir [10].

Bu deneysel calismada siganlardan alinan
kikirdak greftlerinin; sik uygulanan destekleyici
metodlarinin erken dénem olasi histopatolojik
etkileri arastiriimistir.

Gereg ve yontem

Calismada, Pamukkale Universitesi Hayvan
Deneyleri Etik Kurulu’ndan izin alinarak, PAUTF
Hayvan Arastirma Laboratuvarinda yetistirilen,
10 adet, 8 haftalik, ortalama agirhklari 250 gr
olan Spraque-Dawley Albino cinsi erkek sigan
kullanildi. Siganlar, standart kemirgen yemi
(Hasyem Ltd. Isparta, Turkiye Diet) ile beslendi,
Isiklandirma sistemi kontrol edilen bir ortamda
(Oda 1sisI 22+2 derece, 12 saat aydinlik,12
saat karanlk, %30-70 nem oraninda) tutuldu.
Calismayabaslamadan 6nce, siganlarin calisma
ortamina oryantasyonu saglandi. Calismanin
deneysel asamalari, 06.05.2018 tarihli deney
hayvanlari kullanim sertifikasina sahip olan, O.
Kivang tarafindan, laboratuvar hayvanlari bakim
ve kullanim kilavuzu prensipleri dogrultusunda
gereken hassasiyet gdsterilerek yapildi.

Calismada; intraperitoneal ketamin ve
ksilazin ile yeterli anestezi sonrasi, sicanlar
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once supin pozisyona alinip 4 ektremitesinden
flasterle tespit edildi ve karin bolgesi ameliyat
Oncesi povidon iyodin ile temizlendi. Karin
bdlgesinden yapilan insizyon ile rektus kas
fasyasi alindi ve cilt kapatildi. Kuyruktan 1
cc kan alinarak %3 asit-sitrat ile antikoagule
edildikten sonra, +4 derecede 2000 rolatif
santriflj kuvvetinde, 10 dakika santriflij edildi.
Elde edilen prp icine, trombositlerden blylime
faktori ve sitokin salinimini artirmak igi,
trombosit aktivatori olarak 50U/1ml trombin
eklendi ve 1500 rolatif santrifij kuvvetinde, 5
dakika santriflj isleminden gegirilerek, PRP jele
dénlsturalda [11, 12]. Ardindan siganlar pron
pozisyonuna alindi, flaster tespitinden sonra
her iki kulak ve sirt bdlgesi povidon iyodin ile
temizlendi. Siganlarin sirt kisminda yan yana
dort adet insizyon yapilarak, cilt alti yumusak
doku iginde kikirdak greftleri icin dort adet alici
saha olusturuldu. Siganlarin her iki kulagindan
alinan kikirdaklar dort esit pargaya bolinerek
blok halinde, birinci parca prp jele sarildi, ikinci
parga rektus fasyasina sarildi, Gglncli parga
etken maddesi sodyum karboksi metil sellloz
olan surgicell ile sarildi, dérdiinci parga ise
herhangi bir islem yapilmadan yanlizca kikirdak
doku icerecek sekilde mevcut insizyonlardan
sican sirtindaki cilt alti dokuya yerlestirildi. 10
gln sonra kikirdak greftlerden biyopsiler yapildi,
histopatolojik inceleme icin ayri ayri kaplardaki
%10’luk formolin sollisyonuna konularak patoloji
labaratuvarina gonderildi. Daha sonra siganlar
sakrifiye edildi.

Histopatolojik inceleme igin, Pamukkale
Universitesi Tip Fakultesi Patoloji
Laboratuvarr’na Surgicell, PRP, fasia ve kontrol
grubu seklinde gdnderilen kondroid dokular,
oncelikle, %10’luk formolin solisyonunda 24
saat fikse edildi. Parafine gémuli bloklardan
5 mikronluk kesitler alindi. Kondroid doku
viabilitesi igin hemotoksilen eozin ile boyanarak,
matriks kollojen icerigi tespit etmek Uzere,
Masson’s Trichrome Histokimyasal boyama
kullanildi.  Histopatolojik  degerlendirmede,
viabilite icin matriks metaplazisi, lakinlerde
bazofili ve kondrositlerde nikleuslarin durumu
degerlendirimistir. Her spesmen igin viabilite
total dokunun yilzdesine goére verilmistir.
Kalsifikasyon, yag doku, enflamasyon, bazofili
ve fibrozis bulgulari semikantitatif olarak
degerlendiriimis ve bu degerlerin dokuda
bulunma orani %0 (yok) 0,%1-25 (hafif) 1+,
%26-75 (orta) 2+, ve %76-100 (siddetli) 3
olarak skorlanmistir [13, 14].

Bulgular

Histopatolojik incelemede kontrol grubunda
ndkleuslart  belirgin  viabl kondroid doku

izlenirken (Resim 1), PRP jel, surgicell ve fasya
uygulanan gruplarda kondroid doku ¢evresinde
fibrozis, enflamasyon, nikleuslarda kayip ve
bazofilinin azalmasi seklinde kondroid doku
kayiplari da izlenmistir. Ayrica surgicel grubunda
kalsifikasyon daha fazla goérulmugstir (Resim 2,
3, 4).

Resim 1. Nikleusu belirgin ve bazofili gdsteren
viabl kondroid doku, H-E,x200

Resim 2. Kondroid doku cevresi fibrozis,
histokimya, MTK, x100

enflamatuar hicreler ve Kkalsifikasyon alani,
H-E,x100
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Resim 4. Nikleuslarini kaybetmis ve bazofilisi
azalmis non-viabl kondroid doku, H-E, x200

Tablo 1. istatistiki 6zet tablosu

istatistiksel analiz igin, tedavi grubu olarak PRP
jel, surgicell ve fasya uygulanmistir. Deney gurubu
kontrol grubuyla karsilastirilarak, asagida vyer
alan 5 degisken tzerinde anlamh bir etki gorilup
gorulmedigi analiz edilmistir. Puanlama diizeyi 0 ila
3 arasinda olup, istatistiki ozetler, tablo degerleri
olarak Tablo 1’de sunulmustur.

Degiskenler Ortalama Std. Sapma Min Ma
Viabilite 1,6 0,810 0 3
Kalsifikasyon 0,375 0,838 0 3
Yagli doku 1,575 1,259 0 3
Inflamasyon 2 0,877 0 3
Bazofili 1,425 0,903 0 3
Fibrosis 2,025 0,862 1 3

Cok degiskenli varyans analizi (manova) ile
yapilmistir. Bu analizde birden fazla bagimli
degisken Uzerinden gruplar arasi anlamli
bir farklihk olup olmadidini incelenmektedir.
Manova’da karsilastirma, vektorel olarak grup
ortalamalarina dayanmaktadir. Wilks’ Lambda,
Hotelling-Lawley trace, Roy’s greatest root
ve Pillai’'s trace gibi c¢esitli anlamhlik test
istatistikleri icermektedir. Manova’nin serbestlik
derecesi (dof) 1’den buylk oldugunda tim
test istatistiklerinin benzer sonugclari vermesini
beklenir. Ayrica, dof 1'den blylk oldugunda,
Wilks’ Lampda, Hotelling-Lawley trace ve Roy’
s greatest root, Pillai’ s trace test istatistiginden
daha gucli hale gelir. Anova’ ya benzer sekilde,
Manova’nin temel hipotezi, tedavi etkilerinin
sifir olmasina dayanir, bu da tim gruplarin
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ortalamalari arasinda fark olmadigini belirtmeye
esdegerdir. Diger yandan, alternatif hipotez ise,
ortalamalardan en az birinin farkh oldugunu
belirtir. Bu calismada, Tablo 2’de verildigi Uzere,
Wilks’in Lambda, Hotelling-Lawley trace Pillai’s
trace testleri benzer ciktilar verip birden fazla
bagiml degisken Uzerinden gruplar arasinda
anlamli bir fark olmadidi sonucunu verirken,
Roy’s greatest root bunun tam tersini vermistir.
Bu nedenle, Wilcoxon isaretli sira test (Wilcoxon
signed-rank test) istatistiklerini kullanarak
hem kontrol, hem de tedavi gruplari ayri ayri
analiz edilmektedir. Bu testte, tedavi dncesi ve
sonrasl herhangi bir farkin olup olmadiginin
tespiti amaclanmistir.  Sifir hipotezi, tedavi
oncesi ve sonrasi fark olmadigi varsayimina
dayanmaktadir (Tablo 2).
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Tablo 2. Manova tablosu

MANOVA

Sabit Deger Hypot. DoF Den DoF F Degeri Pr>F
Wilks’ lambda 0,1064 6 29 40,6084 0
Pillai’s trace 0,8936 6 29 40,6084 0
Hotelling-Lawley trace 8.4017 6 29 40.6084 0
Roy’s greatest root 8.4017 6 29 40,6084 0
Degiskenler Deger Hypot DoF Den DoF F Degeri Pr>F
Wilks’ lambda 0,2635 30 118 1,5568 0,0498
Pillai’s trace 1,0433 30 165 1,4502 0,0748
Hotelling-Lawley trace 1,7629 30 66,9 1,6355 0,0487
Roy’s greatest root 0,9226 6 33 5,0743 0,0009

Belirtilen Wilcoxon test sonuglarina gore,
kontrol grubuyla karsilastirildiginda, Surgicell,
prp jel ve fasya dahil tim tedavilerin, istatistiksel
olarakviabilite Gzerinde anlamlibiretkiyapmadigi
g6zlemlenmistir. Benzer sekilde, gerek prp

Tablo 3. Wilcoxon test istatistikleri

jelinin gerekse fasyanin kalsifikasyon Uzerinde
anlamli bir etki yapmadigi gézlenmistir. Ancak,
Surgicell, kontrol grubuyla kargilastirildiginda
kalsifikasyon Uzerinde istatistiksel olarak
anlamli etki yaptigi goérilmektedir (Tablo 3).

Wilcoxon T-istatistikleri

Viabilite Kalsifikasyon :ca)ﬁusu Inflamasyon Bazofili Fibrosis
Surgicell 16,00 0,00 10,00 6,00 13,00 3,50
PRP Jel 12,00 0,00 7,50 12,00 12,00 4,00
Fasya 10,50 0,00 8,50 9,00 13,50 0,00
Wilcoxon P-Degerleri Yag
Viabilite Kalsifikasyon dokusu Inflamasyon Bazofili Fibrosis
Surgicell 0,77 0,04 0,92 0,09 0,47 0,01
PRP Gel 0,37 0,18 0,54 0,73 0,37 0,33
Fasya 0,14 0,32 0,35 0,74 0,27 0,01
Tartisma kikirdak greftlerinin, prp jel, surgicell ve fasyaile
sarildiginda erken donem olasi histopatolojik
Bu deneysel calismada, burun sirti

dizensizlikleri konusunda daha dnce Uzerinde
otolog kikirdak grefti uygulamalariyla birgok
¢alismada kullanilan modeller referans alinarak,

etkilerinin karsilastirmali analizi hedeflenmistir.
Calismada kullanilan deneysel modellemede,
istatiksiksel analiz sonuglari ve histopatolojik
bulgular ile otolog kikirdak greftiyle kombine
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edilen fasya ve prp jel uygulamasinin erken
doénem yara iglesmesine olumlu veya olumsuz
herhangi bir etkisinin olmadigi, Surgicell
uygulamasinin ise erken ddnemde kalsifikasyon
ve fibrozisi artirarak yara iyilesmesini olumsuz
yonde etkiledigi gdézlemlenmistir.

Erol [2] yaptigi klinik calismada, nazal
dorsal asimetrilerin dizeltimesi ve nazal
dorsal augmentasyonu saglayan Turkish
Delight yontemini tanimlamigtir. Bu
yontem, rinoplasti esnasinda dogranmis
kikirdaklar Surgicell’'e sarilarak nazal dorsal
dizensizliklerin duzeltimesi ve nazal dorsal
augmentasyonunu  hedeflemektedir.  Ayrica
yontemin bir avantajininda greftin yerinden
oynamasini engelledigini bildirmistir. Bizim
¢alismadan elde ettigimiz bulgular, Surgicell
yoluyla otolog kikirdak greft uygulamasinda,
Surgicell'in fibrozisi ve kalsifikasyonu erken
donemde artirarak, yara iyilesmesi Uzerinde
olumsuz etki yaptigi histopatolojik olarak
gOrulmustir. Bu bulgunun da uzun dénemde
greftin yasayabilirligi Gzerine olumsuz bir etkisi
olabilecegi kanaatine varilmistir.

Diger yandan, Guerrerosantos ve ark. [3]
tarafindan 2006 yilinda kikirdaklari temporal
fasyaya sararak kullandigi, Daniel ve ark.’nin
[4] histolojik olarak fasyayla sarilan dogranmis
kikirdaklarin dokuz aydan daha uzun bir sirede
stabil kaldigini gésteren calismalar ile, Cerkes
ve Basaran [5] tarafindan yapilan rinoplasti
serisinde rectus fasyasi ile sarilan greftlerde
major bir rezorpsiyon olmadigi bildirilmistir.
Calismamizda, fasya ile otolog kikirdak grefti
kombinasyonunun, istatistiksel olarak erken
donemde yara iyilesmesini negatif etkileyen
parametreler Uzerine herhangi bir etkisinin
bulunmadigi tespit edilmigtir.

Sik kullanilan diger tekniklerden, kikirdagin
prp jel formu ile birlestirilerek yapilan uygulama,
umut verici olmakla birlikte, trombosit yéniinden
zengin plazma (prp) gibi ek biyolojik faktorlerin
Ustin bir onarim ve iyilesme performansi
sunacagl konusunda bir uzlasi yoktur [6]. Bu
bilgiler 1s13inda calismada yer alan veriler, prp
jel uygulamasinda inflamasyonu destekleyen
herhangi negatif bir parametre gorilmediginden,
prp jel kombinasyonun olumsuz bir etkisi olmasa
da, erken donemde ek bir fayda saglamadigi
calismamizda histopatolojik olarak verifiye
edilmistir.
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Sonug olarak, deneysel hayvan modeli
Uzerinden vyapilan bu c¢alismada, Surgicell
kullaniminin kikirdagin insert edildigi alanda
enflamasyona  katkida  bulunarak  yara
iyilesmesini  bozdugu, diger kombinasyon
metodlarinin ise ek bir fayda saglamadig
sonucuna varilmigtir.

Cikar iligkisi: Yazarlar c¢ikar iliskisi olmadigini
beyan eder.
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Oz

Amag: Pseudomonas aeruginosa ozellikle yogun bakim unitelerinde (YBU), yatan hastalarda enfeksiyonlara
neden olan firsatgi bir patojendir. Son yillarda artan antibiyotik direnci P.aeruginosa enfeksiyonlarinin tedavisini
zorlastirmaktadir. Bu calismanin amaci yogun bakim Uunitelerinden izole edilen Paeruginosa suslarinin
antibiyotik direng oranlarini saptamaktir.

Gereg ve yontem: Dort yillik bir stire zarfinda yogun bakim Gnitelerinden mikrobiyoloji laboratuvarina génderilen
cesitli drneklerden izole edilen P.aeruginosa suslari calismaya dahil edilmistir. Bakteri tanimlamasi ve antibiyotik
duyarlihk testleri konvansiyonel yontemler ve otomatize sistemler kullanilarak yapilmistir.

Bulgular: Toplam 688 P.aeruginosa susu calismaya dahil edilmistir. Suglarin izole edildigi 6rnekler arasinda
endotrakeal aspirat érnekleri ilk sirada (%53,3), idrar érnekleri ikinci sirada (%27) saptanmistir. izole edilen
P.aeruginosa suslarinin en direncli oldugu antibiyotik siprofloksasin (%34,7) olarak bulunmustur. Seftazidime
%29,4, sefepime %28,1, karbapenemlere %27,3, piperasilin-tazobaktama %24,6, gentamisine %19,3,
amikasine %7,9 oraninda direng tespit edilmistir. Ayrica, direng oranlarinin yillar icinde degistigi gézlenmistir.
Sonug: Paeruginosa suslarinin  antimikrobiyal ajanlara direng oranlari hastaneler arasinda farklilik
gOstermektedir. Bu nedenle her hastane belirli araliklarla kendi antibiyotik direng profilini gézden gegirmeli ve
ampirik tedavi segeneklerini belirlemelidir.

Anahtar kelimeler: Yogun bakim uniteleri, Pseudomonas aeruginosa, antibiyotik direnci.

Ceken N, Duran H, Atik B. Yogun bakim unitelerinden izole edilen Pseudomonas aeruginosa suslarinin dort
yillik direng profili. Pam Tip Derg 2021;14:306-311.

Abstract

Purpose: Pseudomonas aeruginosa is an opportunistic pathogen that causes infections, especially in patients
hospitalized in intensive care units (ICUs). Increased antibiotic resistance in recent years makes it difficult to
treat P.aeruginosa infections. The aim of this study is determine antibiotic resistance rates in Paeruginosa
strains isolated from ICU.

Materials and methods: P.aeruginosa strains isolated from various samples sent from ICUs to microbiology
laboratory in a four year span, were included in the study. Bacterial identification and antibiotic susceptibility
tests were performed using conventional methods and automated systems.

Results: Atotal of 688 P.aeruginosa strains were included in the study. Among the samples in which strains were
isolated, endotracheal aspirate samples (53.3%) outnumbered and urine samples (27%). P.aeruginosa strains
showed the highest resistance to ciprofloxacin (34.7%). Ceftazidime 29.4%, cefepime (28.1%), carbapenems
(27.3%), piperacillin-tazobactam (24.6%), gentamicin (19.3%), and amikacin (7.9%) resistance was also
detected. The resistance rates have changed over the years.

Conclusion: As a result, the resistance rates of Paeruginosa strains to antimicrobial agents vary between
hospitals. For this reason, each hospital should periodically review its own antibiotic resistance profile and
determine empirical treatment options.

Key words: Intensive care units, Pseudomonas aeruginosa, drug resistance.
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Giris

Pseudomonas aeruginosa, saglikli bireylerin
normal florasinda bulunan Gram negatif firsatgi
bir patojendir [1, 2]. Yumusak doku enfeksiyonu,
idraryolu enfeksiyonu, solunum yolu enfeksiyonu
ve bakteriyemi gibi genis bir yelpazede, hastane
ve toplum kaynakh enfeksiyonlara neden
olmaktadir [3, 4]. Yogun bakim Unitesi (YBU)
yogun ila¢ tedavisi alan, birgok invaziv girisim
yapilan ve konak savunmasi bozulan hastalarin
takip edildigi, direngli patojenler nedeniyle
genis spektrumlu antibiyotiklerin sik kullanildigi
bir birimdir [5]. Paeruginosa, YBU gibi riskli
birimlerde ciddi firsatgi enfeksiyonlara yol
acmakta, morbidite ve mortaliteyi arttirmaktadir
[6]. Bu nedenle Dinya Saghk Orgiiti
Paeruginosa’yl hastane enfeksiyonlarinda ve
salginlarda oncelikli alti mikroorganizmadan biri
olarak degerlendirmektedir [7].

P.aeruginosa; antistafilokokal penisilinler,
amoksisilin-klavulanat, ampisilin-sulbaktam,
birinci  ve ikinci kusak sefalosporinler,
sefotaksim, seftriakson gibi bazi Gg¢lncl kusak
sefalosporinler ve trimetoprim-stlfametoksazol
da dahil tedavide sik kullanilan birgok
antimikrobiyale karsi dogal direnglidir [8]. Ayrica
cesitli mekanizmalarla, ¢oklu antibiyotik direnci
goOsterebilmesi ve kullanilan antimikrobiyal
ajanlara karsi hizli direng gelistirebilmesi
meydana getirdigi enfeksiyonlarin tedavisinde
zorluk olusturmaktadir [9].

Bu galismada, YBU'nde yatan hastalara ait
Orneklerden izole edilen P.aeruginosa suslarinin
cesitli  antibiyotiklere  direng  oranlarinin
saptanmasi ve dort yillik stiredeki degisiminin
irdelenmesi amaclanmistir.

Gereg ve yontem

Balikesir Universitesi Tip Fakiltesi Klinik
Arastirmalar Etik Kurulu Baskanligi'ndan yerel
etik kurul onayi alinan ¢alismada, 01 Ocak 2016-
31 Aralik 2019 tarihleri arasinda hastanemiz
erigkin YBU’lerinde (birinci, ikinci ve (glnci
basamak) yatan hastalara ait klinik 6rnekler
retrospektif olarak incelenmistir. Hastalara ait
endotrakeal aspirat (ETA), kan, idrar, yara,
balgam ve kateter ucu 6rnekleri degerlendiriimis
ve Paeruginosa Uremesi saptanan oOrnekler
calismaya dahil edilmistir. Kan kultart érnekleri
BacT/ALERT 3D (bioMérieux, Fransa) (Ocak
2016-Agustos 2018) ve Render-BC128 (Cin)
(Eylal 2018-Aralik 2019) otomatize kan kiltir
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sisteminde takip edilmistir. TUm &6rnekler kanli
agar ve eozin metilen mavisi (EMB) agara
ekim vyapilarak 37°C’'de 24-48 saat inkibe
edilmistir. izole edilen suslar konvansiyonel
yontemler (koloni morfolojisi, gram boyama,
oksidaz testi, karbonhidrat kullanimi) ve BD
Phoenix 100 otomatize tanimlama sistemi (BD
Phoenix System, Beckton Dickinson, ABD) ile
tanimlanmistir. izolatlarin in-vitro antibiyotik
duyarliliklar European Committee  on
Antimicrobial Susceptibility Testing (EUCAST)
[10] kriterleri temel alinarak Phoenix TM 100
otomatize identifikasyon sistemi (BD Phoenix
System, Beckton Dickinson, ABD) kullanilarak
tespit edilmistir. Ayni hastaya ait ayni klinik
ornekte dreyen ilk izolat c¢alismaya dahil
edilmigtir.

Bulgular

YBU’lerinden dért yillik sirede génderilen
6035 sayida oOrnekten 688’inde (%11,4)
P.aeruginosa Uremesi olmustur. Ayrica Gram-
negatif bakteriler icinde Enterobacteriacea
(%32) turlerinden sonra en sik P.aeruginosa’nin
Uredigi gorulmustdr. Suglarin izole edildigi
ornekler arasinda ETA ornekleri ilk sirada
(%53,3), idrar Ornekleri ikinci sirada (%27)
saptanmistir (Tablo 1).

Laboratuvarimiza YBU'lerinden dért yillik
suregte gonderilen tim ETA 6rneklerinin
%23,3'linde, yara oOrneklerinin %17,3’'lGinde,
balgam o&rneklerinin %16,3’Ginde, kateter ucu
orneklerinin - %10,7’sinde, idrar &rneklerinin
%10’'unda ve kan orneklerinin %2,7’sinde
P.aeruginosa Uredigi gordlmustar.

izolatlarin en direncli oldugu antibiyotik
siprofloksasin  (%34,7) olarak saptanmistir
(Tablo 2). Siprofloksasini sirasiyla %29,4
ve %28,1 direng oranlariyla seftazidim ve
sefepimin takip ettigi goralmastir. Yillara gore
direng oranlarina bakildiginda en yiksek direng
sadece 2016 vyilinda sefalosporinlere karsi
saptanirken diger yillarda siprofloksasine karsi
oldugu bulunmustur (Sekil 1). Tim izolatlarin en
duyarli oldugu antibiyotik her yil igin amikasin
olarak tespit edilmistir.
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Tablo 1. Paeruginosa suslarinin izole edildigi drneklerin yillara gore dagilimi

Ornek 2016 2017 2018 2019 Toplam
n=176 n=170 n=172 n=170 n=688 (%)
ETA 92 101 93 81 367 (53,3)
idrar 38 39 50 59 186 (27)
Kan 24 18 10 4 56 (8,1)
Yara 14 8 15 45 (6,5)
Balgam 7 10 28 (4,1)
Kateter ucu 1 2 2 1 6 (1)

ETA: Endotrakeal aspira

Tablo 2. izole edilen P.aeruginosa suslarinin antibiyotik direng oranlari (%)

Antibiyotik 2016 2017 2018 2019 Toplam
n=176 n=170 n=172 n=170 %
Amikasin 5,7 17,1 2,9 5,9 7,9
Gentamisin 57 24,7 26,2 21,2 19,3
Karbapenemler 13,6 32,3 37,8 25,9 27,3
Seftazidim 33 34,7 25,6 24,1 29,4
Sefepim 29,6 34,1 244 241 28,1
TZP* 29 32,3 15,7 21,2 24,6
Siprofloksasin 25,6 37,1 39,5 37,1 34,7

*Piperasilin-tazobaktam
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Sekil 1. izole edilen P.aeruginosa suslarinin antibiyotik direng oranlarinin yillara gére degisimi (%)

TZP: Piperasilin-tazobaktam
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Paeruginosa, dinya genelinde hastane
kaynakli enfeksiyonlara neden olan énemli bir
patojendir ve bu enfeksiyonlarin %10-15’inden
sorumludur [3, 11]. Calismamizda YBU’lerinden
gelen dérneklerde, Gram-negatif bakteriler icinde
Enterobacteriacea turlerinden sonra en sik
P.aeruginosa'nin Uredigi (%11,4) gorulmugstar.
Bu oran merkezimizde Paeruginosa’nin etken
olarak her zaman akilda tutulmasi gereken
onemli bir patojen oldugunu géstermektedir.

Calismamizda izole edilen suslar en sik ETA
Orneklerinde, ikinci siklikta idrar érneklerinde
tespit edilmis ve her yil bu sekilde oldugu
goriilmistir. Sadece YBU hastalarini igeren
calismalarda P.aeruginosa en sik solunum
orneklerinden izole edilirken ayaktan veya
yatan hastalari degerlendiren calismalarda
idrar drneklerinden daha siklikla izole edildigi
bildiriimektedir [1, 6, 8, 12]. Tartar ve ark. [5]
ETA orneklerini degerlendirdikleri ¢alismada

calismamiza benzer sekilde godnderilen
orneklerin %20,5’inde P.aeruginosa’nin
uredigini saptamiglardir. Paeruginosa yara

yeri enfeksiyonlarinda da &6nemli bir etken
olarak tanimlanmaktadir [6] ve calismamizda
gonderilen yara 6rneklerinin %17,3’Unde Uredigi
gorilmastar.  Calismamizda degerlendirilen
ornekler icinde en az oranda kan 6rneklerinde
Paeruginosa Uremigtir. Benzer sekilde, Sirin
ve ark. [13] YBU'de yatan hastalara ait kan
kilturlerini  degerlendirdikleri  ¢alismalarinda
kiltirlerin - %4,8'inde P.aeruginosa Uredigini
tespit etmiglerdir.

Paeruginosa’ya bagh enfeksiyonlarin
tedavisinde genellikle karbapenemler gibi genis
spektrumlu antibiyotikler, bazi sefalosporinler
ve antipsddomonal penisilinler kullanilmaktadir
[4]. Karbapenemlerin  hastanede yatan
hastalarda sik tercih edilmeleri beraberinde
diren¢g problemini de glindeme getirmistir
[8]. Akel ve ark. [14] imipeneme %434,
meropeneme  %28,9 oraninda direng tespit
etmislerdir. Baris ve ark. [15] ise c¢ocuk ve
yetiskin YBU’de yatan hastalara ait izolatlarda
imipeneme %35, meropeneme %36 oraninda
direng saptamiglardir. Calismamizda bu oran
karbapenemlere  (imipenem, meropenem)
%27,3 olarak bulunmustur. Diger calismalara
kiyasla hastanemizde Paeruginosa suslarinda
karbapenem direncinin henlz korkulacak
boyutlara ulagmadigini sodyleyebiliriz; fakat
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2016 yihnda %13,6 olan direncin 2018 yilinda
%40’a yaklasmasi karbapenemleri dikkatli
kullanmadigimiz takdirde ciddi diren¢ sorunuyla
karsilagsacagimizi dusundurmektedir.

Tamtark ve ark., [16] 2014-2017 vyillari
arasinda hastane enfeksiyonlarindan izole
ettikleri P.aeruginosa suslarinda karbapenem
direncini yillara goére sirasiyla %26,3, %40,7,
%58,3 ve %38,4 olarak saptamislardir.
Calismamizda da karbapenem direncinin
2017 ve 2018 yillarinda arttigi fakat 2019'da
tekrar azaldigi gorilmistir. Tki calismaya da
bakildiginda direncin vyillar icinde her zaman
artis goOstermeyip artma-azalma seklinde
dalgalanma  gdsterebilecegi, bu nedenle
diren¢g oranlarinin dizenli olarak takip edilip
raporlanmasi gerektigi gértilmektedir.

Piperasilin-tazobaktam (TZP), genis
spektrumlu  bir antipsédomonal penisilindir
ve Paeruginosa enfeksiyonlarinda gerek

profilakside gerekse tedavide cok sik tercih
edilmektedir [17, 18]. TZP’a karsi direncin
calismamizin ilk iki yilnda artigr (%29,
%32,3), 2018’de %15,7’ye dustugu, 2019'da
(%21,2) tekrar artisa gectigi, yine de 2016
ve 2017 vyilinda saptanan direngten daha
distk oldugu gorilmastir. Ugur ve ark., [19]
YBU’den génderilen drneklerden izole ettikleri
P.aeruginosa suslarinda TZP’a karsi 2015'te
%19, 2016’da %42, 2017'de %83 ve toplamda
%53 oraninda direng tespit etmiglerdir. Bu
calisma bizim calismamizla hemen hemen
ayni zamanda vyapilmis olmasina ragmen
diren¢ oranlari bizim saptadidimiz oranlara
gbre oldukca yuksektir. Uygunsuz antibiyotik
kullaniminin direnci tetikleyen dnemli bir faktor
oldugu dusundldiginde [20] hastanemizde
TZP’In son yillarda daha akilci kullanildigi
sonucuna varilabilir.

P.aeruginosa, seftazidim ve sefepim harig,
sefalosporin grubu antibiyotiklerin bircoguna
dogal direnglidir. Bu iki ajan uzun yillardir
P.aeruginosa enfeksiyonlarinin  tedavisinde
kullaniimaktadir. Ozellikle seftazidim ampirik
tedavide c¢okga tercih edilen antibiyotiklerdendir
[8, 21]. Cesitli calismalarda Paeruginosa
suslarinda seftazidime %9,9-87,4, sefepime
%30,2-84,9 gibi ¢ok degisken diren¢ oranlari
bildiriimektedir [21, 22]. Demirdal ve ark.
[8] 2011-2015 yillari arasinda seftazidime
%40,4, sefepime %27,7 oraninda direng tespit
etmislerdir. Celiloglu ve ark. [23] ise 2012-2016
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yillari arasinda gocuk YBU hastalarindan izole
ettikleri P.aeruginosa suslarinda sefepime %65,
seftazidime karsi %70 direng saptamislardir.
Calismamizda sefepime %28,1, seftazidime
%29,4 oraninda direng bulunmus, 2016 ve
2017 yillarinda direncin daha ylksek oldugu,
sonrasinda direncin azaldigi  goOrulmastir
(Tablo 2). Bildirilen diren¢ oranlarindaki bu
fark, her merkezin kendi direng verilerini
olusturmasi gerektigini ortaya koymaktadir.
Ayrica ¢alismamizda saptadigimiz direng
oranlarinin son yillarda azaliyor olmasi TZP gibi
genis spektrumlu antibiyotiklerin uygun sekilde
kullanildigini diisindirmektedir.

Paeruginosa ile olusan enfeksiyonlarin
tedavisinde, direng gelisimini dnlemek amaciyla
bir antipsddomonal penisilin ile aminoglikozid
veya kinolon kombinasyonu segenek olarak
onerilmektedir[24]. Calismamizdasiprofloksasin
suslarin en direngli oldugu ajan olarak saptanmig
ve direncin vyillar i¢inde arttigi gortlmustur. Bu
nedenle tek basina kullaniimasindan ziyade
kombine kullaniimasinin daha faydali olacagini
dusunmekteyiz. Amikasin ve gentamisinin ise
kendilerine en az dirence gelismis antibiyotikler
oldugu saptanmistir. Bu da kombine tedavi icin
iyi birer segenek olabileceklerini géstermektedir.

Antibiyotiklere kargi direncin artmasi; tedavi
basarisizliklari, hastanede kalma slresinin
uzamasl ve hastane enfeksiyonlarinin ortaya
¢ikmasina neden olmaktadir [25]. Hastanede
kalig slresinin uzamasi ise; hastanin hastane
florasiyla daha yogun temasina, daha c¢ok
invaziv girisime maruz kalmasina ve daha ¢ok
antibiyotik kullanilmasina neden olmaktadir
[26]. Olusan bu kisir déngl hem klinisyenleri
hem de hastalari zorlu bir sirece sokmaktadir.
Bu nedenle; her merkezin dizenli olarak
kendi verilerini degerlendirmesinin, bu veriler
Isiginda ampirik tedaviye baglamasinin ve
kultur-antibiyogram sonucuyla tedaviyi revize
etmesinin direnci 6nlemede ve bu kisir dénglyu
kirmada temel basamak olacagi kanaatindeyiz.
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Abstract

Purpose: The aim of this study is to evaluate the relationship between serum levels of leptin, adiponectin and
carnitine with lung function, disease severity and BMI (Body Mass Index) in children with asthma.

Materials and methods: 97 Pediatric patients with not in acute attack period bronchial asthma and 40 healthy
control subjects were included in the study. Pulmonary function tests were done to all asthma patients with a
spirometer. Children with asthma were divided into 3 groups according to GINA criteria, mild intermittent, mild
persistent, and moderate persistent, with using symptoms and spirometric parameters according to the severity
of airway obstruction. Leptin, total carnitine and adiponectin analyzes were performed from venous blood by
ELISA method.

Results: Patient group serum leptin values were found to be significantly higher than the control group serum
leptin values (p=0.001). Patient group serum total carnitine values were found to be significantly lower than the
control group (p=0.001). Moderate persistent group adiponectin and total carnitine values were found to be
significantly lower than mild intermittent group (p<0.05). A weak negative correlation was found between leptin
and total carnitine, eosinophil, BMI values. A weak negative correlation was found between total carnitine and
eosinophil, BMI values. A moderate negative correlation was found between age and leptin, adiponectin, total
carnitine values.

Conclusions: It suggested that leptin levels increased, adiponectin and total carnitine levels decreased in
children with asthma and at the same time the decrease in adiponectin and total carnitine levels may be
associated with disease severity.

Key words: Asthma, leptine, adiponectine, carnitine.

Alkan Baylan F, Deveci K, Aygunes U, Haskologlu ZS. Evaluation of the relationship of leptin, adiponectin and
carnitine levels with lung function, asthma severity and BMI in children with asthma. Pam Med J 2021;14:312-
321.

Ozet

Amag: Bu galismanin amaci astimli cocuklarda leptin, adiponektin gibi adipokinlerin ve karnitin gibi mediatérlerin
serum dlizeylerinin akciger fonksiyonlari, hastalik siddeti ve BMI ile iliskisini degerlendirmektir.

Gereg ve yontem: Calisma kapsamina akut atak déneminde olmayan 97 bronsial astimli cocuk hasta ve 40
saglikli kontrol bireyi alindi. Tim astim hastalarina spirometre ile solunum fonksiyon testleri yapildi. Astimli
cocuk hastalar hava yolu obstruksiyon siddetine gére semptomlar ve spirometrik parametreler kullanilarak GINA
kriterlerine gére hafif intermittan, hafif persistan, orta persistan 3 gruba ayrildi. Venéz kandan ELISA yéntemi ile
leptin, total karnitin ve adiponektin analizleri yapildi.

Bulgular: Hasta grubu serum leptin degerleri, kontrol grup serum leptin degerlerinden anlamli dizeyde ylksek
bulundu (p=0,001). Hasta grubu serum total karnitin degerleri kontrol grubuninkinden anlaml diizeyde disik
bulundu (p=0,001). Orta persistan grup adiponektin ve total karnitin degerleri hafif intermitant gruptan anlami
diizeyde distk bulundu (p<0,05). Leptin ve total karnitin degerleri ile eozinofil ve BMI degerleri arasinda zayif
negatif korelasyon bulundu. Yas ile leptin, adiponektin ve total karnitin de@erleri arasinda orta diizey negatif
korelasyon bulundu.

Sonug: Astimli gocuklarda leptin diizeylerinin arttigini, total karnitin diizeylerinin azaldigini, adiponektin ve total
karnitin duzeylerindeki azalmamin hastalik siddeti ile iligkili olabilecegini dustundirdu.
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Introduction

Characterized by chronic inflammation of
the airways, asthma is one of the most common
chronic diseases in children. Many studies
show an increased prevalence of obesity and
asthma, supporting the association between
obesity and asthma in children [1]. Although it
has been suggested that obesity may cause the
development of asthma through its mechanical
effects on the respiratory system and stimulating
the inflammatory response, the relationship
between asthma and obesity has not been
fully explained in any of them [2, 3]. Metabolic
active substances secreted by adipose tissue,
they are called “adipocytokines” or “adipokines”
[4]. Leptin, adiponectin, haptoglobin and other
adipokines participate in many metabolic
activities [4-6]. Because of these factors,
obesity can be considered as a chronic systemic
inflammatory syndrome [7]. Serum leptin
functions as a proinflammatory in congenital and
acquired immune response [8]. Adiponectin; It
is an adipokine that exerts anti-inflammatory
action by inhibiting pro-inflammatory cytokines
such as TNF-a and IL-6 and inducing anti-
inflammatory cytokines such as IL-10 and IL-1
receptor antagonists [8]. Carnitine is a cofactor
involved in the mitochondrial oxidation of long-
chain fatty acids, by increasing physical activity
tolerance and reducing muscle fatigue [9]. It
has been shown that L-carnitine treatment
prevented subclinical bronchospasm and
improved pulmonary function tests (PFT) in
hemodialysis patients [10].

Although many studies have been conducted
on the effect of obesity in the development
of asthma, there is not enough data in the
literature on the role of adipokines leptin,
adiponectin and carnitine, which is involved
in the oxidation mechanism of fatty acids, in
children. The aim of this study is to evaluate the
relationship between serum levels of adipokines
such as leptin, adiponectin and mediators such
as carnitine with lung function, disease severity
and BMI in children with asthma.
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Materials and methods
Study population

Among the patients who applied to a Tertiary
University Hospital Pediatric Allergy outpatient
clinic, a total of 97 patients, 66 males and 31
females, who were clinically diagnosed with
bronchial asthma but did not have an acute
attack period and did not have any other chronic
diseases, constituted the “patient group”. A total
of 40 individuals, 24 males and 16 females,
who had no bronsial asthma and other acute
or chronic diseases, and who had nonspecific
complaints but no pathological findings,
comprised the “control group”. Pulmonary
function tests (1. Forced expiratory volume
per second (FEV) and forced vital capacity
(FVC)) of all asthma patients were performed
with a spirometer (Minato Auto Pal Spirometry,
Japan). Children with asthma were divided into
4 groups as mild intermittent, mild persistent,
moderately persistent and severe persistent
according to GINA criteria [11] using symptoms
and spirometric parameters according to the
severity of airway obstruction. Severe persistent
patients were excluded, because there were not
enough patients.

This study was approved by Cumhuriyet
University Faculty of Medicine Clinical Trials
Ethics Committee (20.05.2011 / 164).

Blood analysis

Venous blood was collected from each child
included in the study between 08.00-11.00
a.m., following a 10-12 hour fasting, for routine
hemogram and biochemistry analyzes and for
leptin, total carnitine and adiponectin analysis.
Samples were centrifuged 30 minutes after
collection at 4000 rpm for 5 minutes. Serum was
separated immediately. Serums were stored
in a freezer at —80°C until the day of analysis.
Among the samples included in the study,
serum total cholesterol level (mg/dl), triglyceride
level (mg/dl), LDL level (mg/dl), HDL level
(mg/dl) using Siemens AdviaChemistry (USA)
ready-made commercial kits in the Siemens
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Advia 2400 brand autoanalyzer device. dl)
measurements were made. Serum leptin level
was determined using DIA Source Belgium (cat.
No. KAP 2281), serum adiponectin level by
Invitrogen, USA (cat. No. KHP0041), and serum
carnitine level using CUSABIO, China (cat.
No. CSB-E13242h) branded commercial Kkit.
Measurements were made in ChemWell Fully
Automatic Elisa Device with ELISA (Enzyme-
LinkedlmmunosorbentAssay) method.

Statistical analysis

When the assumptions of parametric tests
were fulfilled in the evaluation of the data
recorded in a separate “Data Recording Form”
for each case, the significance test of the
difference between the two means was used
when comparing two independent groups, and
analysis of Variance was used when comparing
more than two independent groups. When
parametric test assumptions could not be
fulfilled, the Kruskal-Wallis test was used when
comparing more than two independent groups,
and the Man Whitney U Test was used when
comparing two independent groups. Correlation
Analysis was used while investigating the
relationships between variables. Our data
were stated in the tables as arithmetic mean
+ standard deviation, median, minimum and

maximum value, and the level of error was
taken as 0.05.

Results

The mean age of the children with asthma
included in the study was 10.15+3.72, and the
control group was 9.48+3.48 (p>0.05). The
mean BMI values of the patient group were
18.29+3.95, while the mean BMI values of the
control group were found to be 18.07+8.87
(p>0.05). There was no significant difference
between the comparatively evaluated serum
lipid parameters of the patient and control groups
in terms of total cholesterol, triglyceride, LDL
and HDL values (p>0.05). Patient group serum
leptin values [median (min-max): 1.9 (0.1-11.6)],
compared to control group serum leptin values
[median (min-max): 0.6 (0.1-13, 6)] was found
to be significantly higher (p=0.001). Serum total
carnitine values (mean + SD: 10.66+5.62) in
the patient group were found to be significantly
lower than the control group serum total carnitine
values (meantSD: 15.08+7.31) (p=0.001).
There was no statistically significant difference
between the serum adiponectin values of the
patient and control groups (p>0.05) (Table 1).

When we divided the patient group into
groups according to the severity of asthma, the

Table 1. Comparison of patient and control group demographic status and laboratory data

Patient Group Control Group p Value

(n=97) (n=40)
Age (years) 10.153.72 9.48+3.48 0.472
Gender (M/F) 66/31 24/16 0.925
Body Mass Index (kg/m?) 18.29+3.95 18.07+8.87 0.339
Total Cholesterol (mg/dl) 166 (97-293) 160 (101-211) 0.187
Triglyceride (mg/dl) 95 (24-259) 93 (28-259) 0.899
LDL(mg/dl) 75.47+23.94 83.60+£22.59 0.929
HDL(mg/dl) 46.20 (23.60-75.50) 48.10 (27.70-70.30) 0.375
Leptin (ng/ml) 1.9 (0.1-11.6) 0.6 (0.1-13.6) 0.001*
Adiponectin (ug/ml) 17.4£10.2 17.0£9.6 0.448
Total Carnitine (ug/ml) 10.6615.62 15.08+7.31 0.001*

Normally distributed parameters are shown as “mean + standard deviation”, parameters not showing normal distribution are

shown as “median (min-max)”. * p<0.05 significant

MEF50 and MEF25-75 values of the moderate
persistent group were found to be significantly
lower than the mild intermittent group and the
mild persistent group (p<0.05). No significant

difference was found between the average PEF
values of the disease severity groups (p>0.05)
(Table 2).
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Table 2. Comparison of demographic data and PFT findings of groups and control group according

to asthma severity

Mild intermitant Mild persistant Moderate p Value
(n=23) (n=58) persistant (n=16)
Age (Years) 9.35+3.27 10.34+3.86 10.63+3.86 0.513
Body Weight (kg)  32.92+12.37 37.69+17.99 44.13£19.13 0.140
Height (cm) 134.52+20.36 139.22+21.99 145.75+20.51 0.258
Body Mass Index 17.51+£2.59 18.24+3.98 19.61+5.07 0.103
(kg/m?)
FEV1 90.61+£18.93 88.98+12.68 88.75+£12.53 0.962
FEV1/FVC 106.13+11.34 106.53+11.32 103.69+7.21 0.247
PEF 86.65+18.46 87.88+14.34 81.00+14.75 0.322
MEF50 89.43+22.18 93.53+88.50 75.25+£16.37 0.017*
MEF25-75 95.26+24.62 98.26+23.49 78.2516.49 0.009*

*p<0.05 significant.

BMI, lipid and study parameters of the
patient groups and the control group according
to the severity of asthma are compared in
Table 3. Although the BMI values of the middle
persistent group were the highest group, the
difference between the BMI values of the other
groups was not statistically significant (p>0.05).
Among the lipid parameters, only the moderate
persistent group serum LDL values were found
to be significantly higher than the other patient
groups and the control group (p<0.05). When
the eosinophil values of the patient and control
groups were compared, no significant difference
was found (p>0.05). When the total IgE levels
were compared between the groups in pairs,
only the difference between the mild persistent
group and the control group was found to be
significant (p<0.05). Serum leptin levels were
higher in all patient groups than the control
group (p<0.05), while adiponectin levels in the
moderate persistent group were significantly
lower than the mild intermittent group (p<0.05).
Serum total carnitine levels were found to be
the lowest in the middle persistent group. This

315

decrease was statistically significant compared
to other patient groups (p<0.05). There was a
decrease in serum total carnitine levels in other
patient groups, and the difference between
the control group and total carnitine levels
was statistically significant (p<0.05) (Table 3),
(Figure 1).

When the relationship of leptin, adiponectin
and total carnitine levels of the patients with
study parameters was evaluated, a moderate
positive correlation was found between
adiponectin and total carnitine values. A weak
negative correlation was found between leptin
levels and adiponectin and total carnitine values.
There was no significant correlation between
leptin, adiponectin, total carnitine values and
PFT values. A weak negative correlation was
found between leptin, total carnitine values and
eosinophil, BMI values. When the relationship
between these three parameters and age is
evaluated; A moderate negative correlation was
found between age and leptin, adiponectin, total
carnitine values (Table 4).
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Table 3. Comparison of tests belonging to groups and control groups according to the severity of

asthma
Mild intermitant ~ Mild persistant Moderate persistant Control
(n=23) (n=58) (n=16) (n=40)
BMI (kg/m?) 17.51+2.59 18.24+3.98 19.61+£5.07 18.07+8.87

Total Cholesterol (mg/dl)

Triglyceride (mg/dl)

LDL (mg/dl)
HDL (mg/dl)
Eosinophil
IgE

Leptin (ng/ml)

Adiponectin (ug/ml)

Total Carnitine (ug/ml)

157 (111-218)
99.5 (37-187)
71.87+14.25
47.15 (29.9-72.5)
0.22 (0.03-1.1)
72.65 (0.5-2730)
2.4 (0.2-9.4)
20.9 (3.1-31.9)

11.35 (3.5-23.5)°

167 (97-293)
81.5 (24-529)
72.38+24.37
45.85 (23.6-75.5)
0.33 (0.01-1.51)
125 (4.5-2720)
1.8 (0.1-11.6)°
16.9 (0.0-38.5)

9.94 (1.2-23.8)°

178 (116-224)
114 (50-219)
92.31+27.7220¢
46.4 (35.0-53.4)
0.42 (0.03-1.00)
91 (4.5-1730)
2,1 (0.1-10.7)°
13.9 (0.1-30.8)°

8.99 (1.6-28.3)>°

160 (101-211)
93 (28-384)
83.60+22.59
48.10 (27.7-70.3)
0.19 (0.0-1.70)
30 (4.5-565)

0.6 (0.1-13.9)
18.03 (0.9-35.4)

13.48 (1.0-30.3)

ANOVA multiple comparison test (TUKEY test), * p<0.05 significant, BMI: Body mass index
a Significant difference from the mild intermittent group p<0.05
b Significant difference from mild persistent group p<0.05

¢ Significant difference from control group p<0.05

Table 4. Relationship between leptin, adiponectin and total carnitine levels in patients with study
parameters (Leptin, Adiponectin, Total Carnitine)

Leptin Adiponectin Total Carnitine
p r p r p

Adiponectin -0.270 0.011* - - - -
Total Carnitine  -0.228 0.007* 0.544 <0.0001* - -
FEV1 0.002 0.983 -0.298 0.027 0.002 0.983
FEV1/FVC -0.045 0.659 0.193 0.178 -0.045 0.659
PEF -0.027 0.796 -0.001 0.993 -0.027 0.796
MEF50 0.046 0.653 0.013 0.923 0.046 0.653
MEF25-75 -0.013 0.902 -0.229 0.093 -0.013 0.902
Eosinophil -0.261 0.003* 0.057 0.597 -0.261 0.003*
Total IgE -0.126 0.151 -0.157 0.162 -0.126 0.151
BMI -0.217 0.011* -0.039 0.715 -0.217 0.011*
Age -0.343 <0.0001* -0.348 0.001* -0.343 <0.0001*
LDL 0.088 0.318 0.090 0.419 0.167 0.056
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group according to asthma severity

Discussion

Asthma severity follows very different
courses in children and these courses are
affected by many factors. Studies on these
factors raise new hopes in the treatment of
asthma in children. This study was planned to
explain the effects of adipokines and carnitine,
which are parameters related to body fat and
the relationship of body fat on asthma severity
in children. The results of our study show us
that there is an increase in leptin levels and
a decrease in total carnitine levels in children
with asthma. When BMI, blood lipid levels, total
IgE, eosinophil values and leptin, adiponectin
and carnitine levels were compared according
to disease severity; Although BMI values were
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higher in the more severe group, there was
no significant difference between the groups.
Among the blood lipid parameters, serum LDL
levels were found to be higher in the severe
group than in the mild groups. The increase in
leptin levels in patients was independent from
the severity of disease. Adiponectin values
showed a decrease with increasing disease
severity. Total carnitine levels decreased in
patients in proportion to disease severity. While
there was a weak negative correlation between
leptin and adiponectin and total carnitine values,
there was a moderate positive correlation
between adiponectin and total carnitine values.
Eosinophils and BMI were weakly negatively
correlated with leptin and total carnitine.
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Age was a moderately negatively correlated
parameter with these three study parameters in
children with asthma.

Studies have suggested that adipokines
play an important role in the inflammatory
pathogenesis of asthma. Leptin is an
inflammation-related adipose tissue hormone
[12] and its level has been shown to be higher in
patients with asthma compared to those without
asthma [13, 14]. Leptin has a regulatory role in
T cell proliferation and inflammation, monocyte
activation, and angiogenesis [15]. It also plays
a role in normal lung development [16]. In a
study by Yuksel H et al. It was shown that the
increase in leptin levels in children with asthma
was more pronounced in obese patients. They
also found adiponectin and ghrelin levels lower
in obese asthmatic patients than in non-obese
asthmatic patients. In this study, leptin levels
were significantly higher in obese and non-
obese children with asthma compared to the
healthy control group [17]. In the study of Ma
et al, Serum leptin levels were measured in
asthmatic and healthy children, and a positive
correlation was reported between BMI and leptin
levels [18]. In a study evaluating 138 children,
it was reported that serum leptin levels were
significantly higher in obese patients compared
to normal weight individuals, and serum leptin
levels were 2 times higher in obese patients with
asthma compared to those who were obese and
did not have asthma [19]. There are few studies
showing a relationship between serum leptin
levels and FEV1 values. Sin et al.’s study, in
which they screened 2808 healthy non-obese
patients, showed that there is a significant
inverse relationship between serum leptin levels
and FEV1 values. It has been reported that
FEV1 values of patients with high leptin levels
are lower than those with normal leptin levels
[20]. In the study of Giiler et al. it was reported
that no correlation was observed between
serum leptin levels and spirometric parameters.
However, in the previous study of the same
investigator, a positive correlation was found
between FEV1 reversibility after bronchodilator
therapy and leptin levels [21]. In our study,
leptin levels were found to be high in children
with asthma. However, this increase was not
associated with disease severity. There was
no correlation between spirometry parameters
and leptin levels. Leptin levels were negatively
correlated with BMI, age and eosinophil values.

These results made us think that the increase
in leptin levels in children with asthma may be
independent of disease severity, but may be an
increase related to weight gain and age.

Similar to leptin, adiponectin affects energy
metabolism but has an anti-inflammatory effect
[22]. It is negatively associated with obesity
because its concentration increases with weight
loss [23]. Adiponectin inhibits the proliferation of
vascular smooth muscle cells [24]. If adiponectin
has the same effect on airway smooth muscle
cells, decrease in adiponectin in obese
individuals may contribute to the increase of
smooth muscle mass in asthmatic patients [25].
Adiponectin inhibits the activation, proliferation,
and cytokine production of inflammatory cells,
and also disrupts the interaction of T cells
from inflammatory cells with other T cells and
B cells. It has been suggested that decreased
adiponectin levels in obese individuals may
contribute to the increase of airway smooth
muscle mass in remodeling in chronic asthma
patients [26]. Holguin et al. found a significant
increase in plasma leptin levels of these two
groups in the obese asthmatic group, although
BAL leptin levels of obese individuals in the
asthmatic and healthy control groups were
increased in both groups. While there was a
negative correlation between BAL adiponectin
levels and BMI of these patient groups, they
did not find any relationship between plasma
adiponectin levels and BMI [27]. In our study,
no reduction in adiponectin levels was found
in children with asthma. However, children
with severe asthma were found to have lower
adiponectin levels. This decrease in adiponectin
levels was a decrease unrelated to spirometry
parameters and BMI. It only showed a weak
negative correlation with age. These results
suggest that the decrease in adiponectin levels,
which has an anti-inflammatory effect in children
and prevents proliferation in airway smooth
muscle cells, may be another factor that may
be responsible for the exacerbation of asthma.

Carnitine deficiency causes toxic
accumulation of long-chain fatty acids in the
cytoplasm and acetyl coA in mitochondria.
These accumulated sature and monounsature
oils have different effects on airway inflammation
[28]. In recent studies, it has been observed that
total carnitine levels are lower in children with
moderate persistent asthma compared
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to the control group. Asilsoy et al. found that
serum carnitine levels were low in children with
moderate asthma after acute exacerbation [29].
Erglr et al. found that serum carnitine levels
were low in children with recurrent respiratory
tract infections [30].

Leukotrienes are among the mediators of
inflammation in asthma and have a strong
bronchoconstrictor effect. It is synthesized by
eosinophils, basophils and mast cells in the
bronchial mucosa. They play an important role
in eosinophilic inflammation, airway mucus
secretion, airway edema, collagen synthesis
and airway remodeling [31]. Studies have
reported that L-carnitine inhibits leukotriene
synthesis by inactivation of the lipogenesis
pathway and change in the ratio of fatty acids.
Borghi-silva et al. showed that L-carnitine
inhibits bronchospasm and improves obstructive
findings in PFT [32]. Al-Biltagi et al found that
L-carnitine levels were lower in children with
moderate persistent asthma compared to the
healthy control group [33]. In accordance with
the studies conducted in our study, carnitine
levels were found to be low in children with
asthma. As the severity of the disease increases,
so does the decrease in carnitine levels. This
reduction was a weakly negatively correlated
decrease in eosinophil values. There was also a
moderate negative correlation between BMI and
age and carnitine levels. However, there was
no significant relationship between spirometer
parameters. These results made us think that
the decrease in carnitine levels associated with
disease severity in children with asthma may be
another factor that can be held responsible for
the developing clinical picture. In this regard, it
is necessary to conduct more comprehensive
studies examining total carnitine and free
carnitine levels, especially in children with
obese asthma.

In our study, a comparison of blood lipids
according to the severity of the disease was
also made in children with asthma. Serum LDL
levels were higher than the other groups only
in the moderate persistent group. However,
there was no relationship between serum
LDL levels and leptin, adiponectin and total
carnitine levels. This result made us think that
the changes in leptin, adiponectin and carnitine
levels in children with asthma may be a change
unrelated to blood lipids.
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In conclusion, the results of our study showed
us that leptin levels, one of the adipokines
associated with body fat mass, increased,
L-carnitine levels, which are responsible for
the transport of fatty acids to the mitochondria,
decreased in children with asthma. At the same
time, the decreases in adiponectin and total
carnitine levels suggested that it was more in
the moderate persistent group with high disease
severity, and the changes in leptin, adiponectin
and carnitine levels were more related to age
than body fat.
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Abstract

Purpose: Ruxolitinib is an oral JAK-1/2 inhibitor approved for the treatment of splenomegaly and/or constitutional
symptoms in intermediate and high-risk myelofibrosis patients. The aim of our study is to evaluate the efficacy
and safety of ruxolitinib in primary MF, post-ET MF and post-PV MF patients, to evaluate the relationship
between response and JAK-2 allele burden and to compare them with literature data.

Materials and methods: In our single centered and retrospective study, we investigated the data of 30 MF
patients diagnosed in our clinic between May 2015 and December 2019. We reported demographic features,
laboratory values, and spleen sizes.

Results: 18 patients (60%) with a median age of 67.5 (45-78) had primary myelofibrosis. Spleen sizes decreased
significantly 3 and 6 months after treatment. Constitutional symptoms have disappeared in 28 patients (93.3%).
No association was found between JAK-2 allele burden and treatment response success.

Conclusion: Ruxolitinib MF is very safe and effective to relieve constitutional symptoms and decrease spleen
size. Despite JAK-2 inhibition, no linear relationship was found between JAK-2 allele burden and treatment
efficacy.

Key words: Ruxolitinib, efficacy, jak2 mutation, myelofibrosis, response rate.

Gocer M, Kurtoglu E. Ruxolitinib use in myelofibrosis patients: the single center experience and the relationship
between JAK-2 allele burden and Ruxolitinib response. Pam Med J 2021;14:322-329.

Ozet

Amag: Ruksolitinib, intermediate ve yiiksek risk myelofibrozis hastalarinda splenomegali ve/veya konstitusyonel
semptomlarin tedavisi icin onay almigs oral olarak kullanilan bir JAK-1/2 inhibitortidar. Bu galismamizda amacimiz
primer MF, post-ET MF ve post-PV MF hastalarinda ruksolitinibin etkinlik ve glvenirliligini degerlendirmek, JAK-
2 allel yukuyle yanit iliskisini degerlendirmek ve literatir verileriyle karsilastirmaktir.

Gereg ve yontem: Tek merkezli ve retrospektif calismamizda klinigimizde Mayis 2015 ile Aralik 2019 tarihleri
arasinda tani almis 30 MF hastasinin verilerini dosyalarindan inceledik. Demografik 6zelliklerini, laboratuvar
degerlerini ve dalak boyutlarini kaydettik.

Bulgular: Mediyan yaslari 67,5 (45-78) olan hastalarin 18 tanesi (%60) primer myelofibrozis hastasiydi.
Ruksolitinib tedavisi sonrasi 3.ay ve 6.ayda hastalarin dalak boyutlarinda anlamli azalma saptandi. Hastalarin
28 tanesinin (%93,3) konstitusyonel semptomlari kayboldu. JAK-2 allel yiiklyle tedavi yanit basarisi arasinda
iliski saptanmadi.

Tartisma: Ruxolitinib MF tedavisinde hem konstitusyonel semptomlari ortadan kaldirmada hem de dalak
boyutunda azalma saglamada oldukga etkin ve givenlidir. JAK-2 inhibisyonu yapmasina ragmen JAK-2 allel
yuku ile tedavi etkinligi arasinda ise lineer bir iliski yoktur.

Anahtar kelimeler: Ruksolitinib, etkinlik, jak2 mutasyonu, myelofibrozis, yanit orani.
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Introduction

Chronic myeloproliferative neoplasms (MPN)
are a group of bone marrow diseases with
molecular abnormalities resulting in uncontrolled
cell proliferation, and thus, increased mature
cells in peripheral blood [1]. According to
the recent classification of the World Health
Organization (WHO), polycythemia vera (PV),
essential thrombocythemia (ET) and primary
myelofibrosis (PMF) are the most common BCR-
ABL negative myeloproliferative neoplasms [2].
Myelofibrosis is the most aggressive one in this

group [2].

Myelofibrosis, a rare chronic disease,
may occur as de novo (primary MF) or as
myelofibrotic transformation (post-ET MF or
post-PV MF) of other MPNs such as ET or PV [2-
4]. MF is clinically characterized by progressive
anemia (cytopenias), bone marrow fibrosis and
extramedullary hematopoiesis accompanied by
splenomegaly and/or hepatomegaly. In addition,
constitutional symptoms (fever, night sweats,
itching, weight loss, fatigue, bone pain and
feeling of early satiety), thromboembolic events
and infections may often present in the clinical
picture [5, 6]. Besides, there is a risk of acute
leukemia transformation in the next stages of
the disease [6].

The pathogenesis of myelofibrosis is
complex and hasn’t been fully clarified yet.
Signal disorder and overactivity in the JAK-
STAT pathway are the main accepted theory in
the pathogenesis and clinical signs of MF [7, 8].
It is considered that JAK2V6'"F, CALR and MPL
are major mutations leading to myelofibrosis [9].
Ruxolitinib is an oral JAK-1 and JAK-2 inhibitor
approved for the treatment of intermediate and
high-risk myelofibrosis [10, 11]. The studies
showed that Ruxolitinib treatment has decreased
spleen volume and improved constitutional
symptoms [12-14]. Before ruxolitinib, allogeneic
stem cell transplant was the only treatment
method having potential to reverse fibrosis and
provide cure [15, 16].

Our aim in this single-centered study is to
evaluate the efficacy and safety of ruxolitinib
in primary MF, post-ET MF and post-PV MF
patients in real-life practice and to compare them
with literature data. However, we plan to study
the presence of JAK-2 mutation and whether
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there is a relationship between the JAK-2 allele
burden and the ruxolitinib response.

Materials and methods
Study design

This study is an observational, non-
interventional, single-centered and retrospective
study to evaluate the effect and side effect
profile of ruxolitinib. Patients over 18 years old,
diagnosed with primary myelofibrosis (PMF),
post polycythemia vera myelofibrosis (post-
PVMF) and post essential thrombocythemia
myelofibrosis (post-ET MF) between May 2015
and December 2019 were included in the study.
At least 3 months use of ruxolitinib treatment
was required. Demographic features, laboratory
values, spleen sizes measured (on pre-treatment
and follow-up visits) by ultrasonography,
constitutional symptoms, side effect profile
and management were noted. In addition, the
presence of JAK-2 mutation and the JAK-2 allele
burden were also studied, and the relationship
between post-treatment response rates was
compared. The risk classification of patients was
performed by Dynamic International Prognostic
Scoring System (DIPSS) -plus scoring system
[17]. Spleen size and constitutional symptoms
were evaluated as the most important follow-up
criteria. Response was evaluated by the 2013
IWG-MRT/ELN criteria [18].

The hospital management and Antalya
Training and Research Hospital Ethics
Committee have approved the use of patient
data. The study was performed in line with
ethical principles of the Helsinki Declaration.

Statistical analysis

Descriptive statistical analysis was performed
with the statistical program SPSS software (IBM
SPSS Statistics 22, IBM Corporation, Chicago,
IL). Changes from baseline or crossover
baseline in spleen volume were summarized
with descriptive statistics. Continuous variables
were expressed as median and ranges,
and categorical variables were presented
as frequencies and percentages. Spearman
correlation test was performed for the
relationship between JAK-2 allele burden and
treatment response. The P value for statistical
significance was set to p<0.05.
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Results

The median age of 30 patients on ruxolitinib
was 67.5 (45-78), they were followed up
in our clinic and their files were screened
retrospectively. Demographic and clinical
characteristics of the patients were presented in
Table 1. Seven (23.3%) of these patients were
female and 23 (66.7%) were male. 18 (60.0%)
patients on ruxolitinib had primary myelofibrosis,
6 (20%) patients had post-ET myelofibrosis and
6 (20%) patients had post-PV myelofibrosis. The
most common complaint or sign was cytopenia

(10 patients (33.3%)). However, all patients
had constitutional symptoms at the treatment
initiation. Constitutional symptoms disappeared
completely in 23 (66.7%) patients at the end of
the first 3 months and 28 (93.3%) at the end
of the 6th month. The risk classification of
the patients by DIPSS-plus scoring system: 3
patients (10.0%) were in intermediate-1, 20
patients (66.6%) were in intermediate-2 and
7 patients (23.4%) were in high risk group.
Ruxolitinib was not initiated in the low-risk
patient group.

Table 1. Demographic and clinical features of the patients

Demographic and Clinical Features
Median age

Gender Female / Male n (%)

Diagnosis n (%)

PMF

Post-PV MF

Post-ET MF

Complaint-Symptom at Admission
Thrombocytosis

Hb increased

Cytopenia

Weakness-fatigue

Constitutional Symptom

DIiPSS plus score

intermediate-1

intermediate-2

High Risk

Time to Fibrosis Progression (Non-PMF)
BM reticulin fibrosis

Grade 0-1

Grade 2-3

BM collagen fibrosis

Grade 0-1

Grade 2-3

HU treatment

HU treatment time; median month
Anagrelide treatment

Anagrelide treatment time; median month
Ruxolitinib treatment dose

2x5 mg

2x15 mg

2x20 mg

Diagnosis-Ruxolitinib initiation median month
Ruxolitinib treatment time; median month

n=30 (100)
67.5 (45-78)
7/23 (23.3/66.7)

18 (60.0)
6 (20.0)
6 (20.0)

5(16.7)
6 (20.0)
10 (33.3)
9 (30.0)
30 (100)

3(10.0)
20 (66.6)
7 (23.4)
47 (4-135)

5(16.7)
25 (83.3)

7 (23.3)

23 (76.7)

27 (90.0)

4 (1-73)
2(6.7)

91.5 (63-120)

3(10.0)

6 (20.0)
21(70.0)
23.5 (1-147)
10 (3-33)
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Table 1. Demographic and clinical features of the patients

Hb gr/dl
WBC 103/mm3
PLT 103/mm?3
LDH u/l

Uric acid mg/dl

Hematological side effect

n (%)

Is Ruxolitinib discontinued?

n (%)

Is Ruxolitinib dose decreased?
n (%)

molecular status
JAK-2¥8'F_positive n (%)
CALR-positive n (%)
MPL-positive n (%)
Triple negative n (%)

10.0 (7.0-14.5)
13100 (2400-63800)
268000 (44000-730000)
408 (155-849)

6.7 (3.7-12.4)

18 (60.0)

6 (20.0)

13 (43.3)

20 (66.7)
1(3.3)
0(0.0)

9 (30.0)

PMF: Primary myelofibrosis, Post-PV: Post-polycytemia vera, Post-ET: Post-essential thrombocythemia, DIPSS: Dynamic
International Prognostic Scoring System, HB: hemoglobin, WBC: White blood cell, PLT: platelet, LDH: Lactate dehydrogenase,
BM: Bone marrow, HU: Hydroxyurea, CALR: calreticulin, MPL: myeloproliferative leukemia virus oncogene

12 patients on ruxolitinib treatment were
diagnosed with post-ET MF or post-PV MF.
The median time to post-ET MF or post-PV
MF progression was 47 (4-135) months after
ET or PV were diagnosed. The evaluation of
bone marrow biopsies showed that 25 (83.3%)
patients had grade 2-3 reticulin fibrosis and 23
(76.7%) patients had grade 2-3 collagen fibrosis.
20 (66.7%) patients had JAK-2 mutation, while
9 (30.0%) patients did not have any JAK-2,
CALR or MPL mutations. 27 (90.0%) patients
had used hydroxyurea before ruxolitinib, while
only 2 (6.7%) patients had used anagrelide.
None of the patients used ruxolitinib as the
first line treatment. The initial ruxolitinib dose
was 2x20 mg in 21 (70.0%) patients. Anemia,
thrombocytopenia or leukopenia developed in
18 (60.0%) patients during follow-up period.
Dose reduction was required in 13 (43.3%)
patients due to side effects. Thrombocytopenia
was the most common adverse event leading to
dose reduction.
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When ruxolitinib was initiated, median spleen
size measured by ultrasonography (USG) was
210 mm (122-300). In the treatment follow-up,
spleen sizes were measured as 180 mm (115-
250) at 3rd month and 175 mm (110-270) at
6th month. The change in the spleen size is
presented in Figure 1. Spleen size decreased
significantly at 3rd and 6th months of ruxolitinib
treatment (X?(2)=30.692, p=0.000).

Spearman correlation test conducted to
determine the relationship between JAK-2 allele
burden and response rates at the 3rd and 6th
month showed that there is no relationship
between the JAK-2 allele burden and the
response rate (treatment success) (r=0.192
and 0.218, p=0.430 and p=0.454). JAK-2 allele
burden and response rates were presented in
Table 2.
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Figure 1. Spleen size in time

6th month

Table 2. Comparison of JAK-2 allele burden and Ruxolitinib response rates

Test N r p
JAK-2 allele burden 3rd month response 19 0.192 0.430
rate
6th month response 14 0.218 0.454
rate

Discussion

Ruxolitinib is a selective JAK-1/2 inhibitor
used in the treatment of myelofibrosis (PMF,
Post-ET MF and Post-PV MF). The double-
blind, placebo-controlled studies proved its
safety and efficacy to control splenomegaly
and constitutional symptoms [14, 19, 20].
Our study proved its efficacy once again by
the significant decrease in spleen size and
managing constitutional symptoms. However,
its safety was also reported since no adverse
event leading to discontinuation was observed.

Intracellular tyrosine kinase JAK-2 plays
a role in the growth and proliferation of
erythropoietin and thrombopoetin receptors
[21]. Ruxolitinib may cause selective JAK-
1/2 inhibition, leading to anemia and/or
thrombocytopenia. Recently developed anemia,
thrombocytopenia or leukopenia were observed
during treatment in 18 patients included in our
study. However, only one patient had severe
anemia requiring erythrocyte suspension
support. Thrombocytopenia was more moderate

and no transfusion support was needed. No
complications due to thrombocytopenia have
developed. However, dose adjustment was
required due to the decreased platelet value
in several patients. Besides all these, it has
already been found in one study that low-dose
ruxolitinib is effective in the treatment of MF [22].
Both anemia and platelet values improved in the
next stages of the treatment. Several studies
showed that anemia and thrombocytopenia
may develop in the early stages of treatment,
but this condition improves in the next weeks of
the treatment continuation [19, 23, 24].

Rarely leukocytosis or thrombocytosis as well
as anemia and thrombocytopenia may develop
after hydroxyurea and anagrelide treatments
are discontinued and Ruxolitinib treatment is
initiated [25]. The control of the blood values
is important to prevent thromboembolic
complications. However, no standard treatment
was determined for these patients. Ruxolitinib
is known to provide optimum hematocrit
management in patients and reduce the
phlebotomy requirement [26]. However,
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an additional treatment may be required for
leukocytosis and thrombocytosis. In a recent
study, it has been shown that ruxolitinib can be
used alone or in combination for MF treatment
[27]. Platelet level was increased (>1.500.000/
mm?) in one of our patients after ruxolitinib
treatment. Hydroxyurea was combined with
Ruxolitinib in this patient. The platelet level was
controlled without any adverse events. Several
studies showed that successful results have
been obtained with the addition of hydroxyurea
when ruxolitinib treatment alone could not
control leukocytosis and/or thrombocytosis [25].
It contributed to the control of splenomegaly and
constitutional symptoms without a serious side
effect potential [25].

The change in spleen size was the most
important response criterion when examining
our patients retrospectively. The relationship
between the decrease in spleen size and mean
survival has been observed in previous studies
[28]. The spleen sizes of our patients at the 3rd
and 6th months decreased significantly during
the treatment as compared to the baseline
dimensions. This has been evaluated as the
efficacy of the treatment. In a previous study
ruxolitinib was shown led to rapid and sustained
reduction in spleen size within the first 6 months
[29]. It is known that ruxolitinib treatment
may reverse fibrosis in the bone marrow [30].
Extramedullary hematopoiesis improves with
the regression of fibrosis and, in conclusion, the
spleen size decreases.

Ruxolitinib not only reduces spleen size
but also improves the constitutional symptom
burden [26]. However higher doses of ruxolitinib
were associated with higher spleen response
rates, but not with symptom improvement
[31]. Low-dose ruxolitinib has been shown to
be effective on constitutional symptoms [22].
In several countries, it is approved for use in
PMF, Post-ET MF and Post-PV MF patients
with splenomegaly and/or symptoms due to
the condition. In our two patients, ruxolitinib
treatment was initiated for severe constitutional
symptoms without splenomegaly. The treatment
improved the symptoms of the patients
completely.

We found that the efficacy of the JAK-2
inhibitor Ruxolitinib did not increase as the
JAK-2 allele burden increased, and we found
no linear relationship between the JAK-2
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allele burden and efficacy. During Ruxolitinib
treatment, it's observed that JAK-2 allele burden
was significantly reduced as compared to the
best applicable treatment [11, 30]. We consider
that it might be the cause of not obtaining the
expected increase in efficacy as JAK-2 allele
burden increases. On the other hand, ruxolitinib
efficacy was not only observed in JAK-2 positive
patients but also in other CALR, MPL or triple
negative patients.

In conclusion, Ruxolitinib is an effective and
safe treatment method in PMF, Post-PV MF
and Post-ET MF patients. Ruxolitinib is very
effective to relieve constitutional symptoms and
decrease spleen size. Despite JAK-2 inhibition,
no linear relationship was found between JAK-2
allele burden and treatment efficacy.

Conflict of interest: No conflict of interest was
declared by the authors.

References

1. Vannucchi AM, Guglielmelli P. Advances in
understanding and management of polycythemia
vera. Curr Opin Oncol 2010;22:636-641. https://doi.

org/10.1097/CC0O.0b013e32833ed81c

2. Barbui T, Thiele J, Gisslinger H, Finazzi G, Vannucchi
AM, Tefferi A. The 2016 revision of WHO classification
of myeloproliferative neoplasms: Clinical and molecular
advances. Blood Rev 2016;30:453-459 http://dx.doi.
org/10.1016/j.blre.2016.06.001

3. Mesa RA, Green A, Barosi G, Verstovsek S, Vardiman
J, Gale RP. MPN-associated myelofibrosis (MPN-
MF). Leuk Res 2011;35:12-13. https://doi.org/10.1016/j.
leukres.2010.07.019

4. Barosi G, Mesa RA, Thiele J, et al. Proposed criteria
for the diagnosis of post-polycythemia vera and
post-essential thrombocythemia myelofibrosis: a
consensus statement from the international working
group for myelofibrosis research and treatment.
Leukemia 2008;22:437-438. https://doi.org/10.1038/
sj.leu.2404914

5. Mesa RA, Niblack J, Wadleigh M, et al. The burden of
fatigue and quality of life in myeloproliferative disorders
(MPDs): an international Internet-based survey of 1179
MPD patients. Cancer 2006;109:68-76. https://doi.
org/10.1002/cncr.22365

6. Cervantes F, Dupriez B, Pereira A, et al. New
prognostic scoring system for primary myelofibrosis
based on a study of the International working
group for myelofibrosis research and treatment
Blood 2009;113:2895-2901. https://doi.org/10.1182/
blood-2008-07-170449.



Efficacy analysis of 30 Ruxolitinib-treated patients with Myelofibrosis in a single-center

10.

11.

12.

13.

14.

15.

16.

17.

VainchenkerW, ConstantinescuS.JAK/STAT signalingin
hematological malignancies. Oncogene 2013;32:2601-
2613. https://doi.org/10.1038/onc.2012.347

Rampal R, Al Shahrour F, Abdel Wahab O, et al.
Integrated genomic analysis illustrates the central role
of JAK-STAT pathway activation in myeloproliferative
neoplasm pathogenesis. Blood 2014;123:123-133.
https://doi.org/10.1182/blood-2014-02-554634

Tefferi A, Finke CM, Lasho TL, et al. U2AF1 mutations
in primary myelofibrosis are strongly associated with
anemia and thrombocytopenia despite clustering
with JAK2V617F and normal karyotype. Leukemia
2014;28:431-433. https://doi.org/10.1038/leu.2013.286

Quintas Cardama A, Vaddi K, Liu P, et al. Preclinical
characterization of the selective JAK1/2 inhibitor
INCB018424: therapeutic implications for the treatment
of myeloproliferative neoplasms. Blood 2010;115:3109-
3117. https://doi.org/10.1182/blood-2009-04-214957

Vannucchi AM, Verstovsek S, Guglielmelli P, et al.
Ruxolitinib reduces JAK2 p.V617F allele burden
in patients with polycythemia vera enrolled in the
RESPONSE study. Ann Hematol 2017;96:1113-1120.
https://doi.org/10.1007/s00277-017-2994-x

Verstovsek S, Mesa RA, Gotlib J, et al. Long-term
treatment with ruxolitinib for patients with myelofibrosis:
5-year update from the randomized, double-blind,
placebo-controlled, phase 3 COMFORT-I trial. J
Hematol Oncol 2017;10:55. https://doi.org/10.1186/
$13045-017-0417-z

Guglielmelli P, Biamonte F, Rotunno G, et al. Impact
of mutational status on outcomes in myelofibrosis
patients treated with ruxolitinib in the COMFORT-
Il study. Blood 2014;123:2157-2160. https://doi.
org/10.1182/blood-2013-11-536557

Al Ali HK, Griesshammer M, le Coutre P, et al. Safety
and efficacy of ruxolitinib in an open-label, multicenter,
single-arm phase 3b expanded-access study in
patients with myelofibrosis: a snapshot of 1144 patients
in the JUMP trial. Haematologica 2016;101:1065-1073.
https://doi.org/10.3324/haematol.2016.143677

Kroger N, Thiele J, Zander A, et al. Rapid regression
of bone marrow fibrosis after dose-reduced allogeneic
stem cell transplantation in patients with primary
myelofibrosis. Exp Hematol 2007;35:1719-1722.
https://doi.org/10.1016/j.exphem.2007.08.022

Gupta V, Hari P, Hoffman R. Allogeneic hematopoietic
cell transplantation for myelofibrosis in the era of JAK
inhibitors. Blood 2012;120:1367-1379. https://doi.
org/10.1182/blood-2012-05-399048

Gangat N, Caramazza D, Vaidya R, et al. DIPSS plus:
a refined Dynamic International Prognostic Scoring
System for primary myelofibrosis that incorporates
prognostic information from karyotype, platelet count,
and transfusion status. J Clin Oncol 2011;29:392-397.
https://doi.org/10.1200/JC0.2010.32.2446

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Tefferi A, Cervantes F, Mesa R, et al. Revised response
criteria  for Working
Group-Myeloproliferative Neoplasms Research and
Treatment (IWG-MRT) and European LeukemiaNet
(ELN) consensus report. Blood 2013;122:1395-1398.
https://doi.org/10.1182/blood-2013-03-488098

Verstovsek S, Mesa RA, Gotlib J, et al. A double-blind,
placebo-controlled trial of ruxolitinib for myelofibrosis. N
Engl J Med 2012;366:799-807. https://doi.org/10.1056/
NEJMoa1110557

Harrison CN, Vannucchi AM, Kiladjian JJ, et al.
Long-term findings from COMFORT-Il, a phase
3 study of ruxolitinib vs best available therapy for
myelofibrosis. Leukemia 2016;30:1701-1707. https://
doi.org/10.1038/leu.2016.148

myelofibrosis:  International

Verstovsek S. Ruxolitinib: an oral Janus kinase 1
and Janus kinase 2 inhibitor in the management of
myelofibrosis. Postgrad Med 2013;125:128-135.
https://doi.org/10.3810/pgm.2013.01.2628

Yang Y, Luo H, Zheng Y, et al. Low-dose ruxolitinib
shows effective in treating myelofibrosis. Ann Hematol
2020. https://doi.org/10.1007/s00277-020-04311-z

Kvasnicka HM, Thiele J, Bueso Ramos CE, et al. Long-
term effects of ruxolitinib versus best available therapy
on bone marrow fibrosis in patients with myelofibrosis. J
Hematol Oncol 2018;11:42. https://doi.org/10.1186/
$13045-018-0585-5

Mesa RA, Cortes J. Optimizing management of
ruxolitinib in patients with myelofibrosis: the need for
individualized dosing. J Hematol Oncol 2013;6:79.
https://doi.org/10.1186/1756-8722-6-79

Breccia M, Luciano L, Pugliese N, et al. Efficacy and
safety of ruxolitinib and hydroxyurea combination in
patients with hyperproliferative myelofibrosis. Ann
Hematol 2019;98:1933-1936. https://doi.org/10.1007/
s00277-019-03727-6

Griesshammer M, Saydam G, Palandri F, et al.
Ruxolitinib for the treatment of inadequately controlled
polycythemia vera without splenomegaly: 80-week
follow-up from the RESPONSE-2 trial. Ann Hematol
2018;97:1591-1600.  https://doi.org/10.1007/s00277-
018-3365-y

Tefferi A. Primary myelofibrosis: 2021 update on
diagnosis, risk-stratification and management. Am J
Hematol 2020. https://doi.org/10.1002/ajh.26050

Vannucchi AM, Kantarjian HM, Kiladjian JJ, et al. A
pooled analysis of overall survival in COMFORT-I and
COMFORT-II, 2 randomized phase Ill trials of ruxolitinib
for the treatment of myelofibrosis. Haematologica
2015;100:1139-1145. https://doi.org/10.3324/
haematol.2014.119545

328



Pamukkale Tip Dergisi 2021;14(2):322-329

Géger ve Kurtoglu

29. Gill H, Leung GMK, Yim R, et al. Myeloproliferative
neoplasms treated with hydroxyurea, pegylated
interferon alpha-2A or ruxolitinib: clinicohematologic
responses, quality-of-life changes and safety in the
real-world setting. Hematology 2020;25:247-257.
https://doi.org/10.1080/16078454.2020.1780755

30. Wilkins BS, Radia D, Woodley C, Farhi SE, Keohane
C, Harrison CN. Resolution of bone marrow fibrosis in
a patient receiving JAK1/JAK2 inhibitor treatment with
ruxolitinib. Haematologica 2013;98:1872-1876. https://
doi.org/10.3324/haematol.2013.095109

31.Gupta V, Griesshammer M, Martino B, et al. Analysis
of predictors of response to ruxolitinib in patients with
myelofibrosis in the phase 3b expanded-access JUMP
study. Leuk Lymphoma 2020;19:1-9. https://doi.org/10.
1080/10428194.2020.1845334

Ethic committee appravol: Antalya Training
and Research Hospital Clinical Studies Ethics
Committee with decision 18/06/2020-9/30.

Contributions of the authors to the article

M.G. was the corresponding author who
designed and wrote this study. M.G. and
E.K. researched the data and contributed to
discussion. M.G. and E.K. contributed to the
interpretation of the results. Literature data
were provided by M.G. and E.K., M.G. and E.K.
discussed and approved the final manuscript.

329



. 5 Pamukkale Tip Dergisi
NG ER ELEIESTN Research Article Pamukkale Medical Journal

doi:https://dx.doi.org/10.31362/patd.817962

CGocuk noroloji poliklinigine bagvuran migren tanili hastalarin retrospektif
ozelliklerinin incelenmesi

Investigation of patients with migraine admitted to pediatric neurology outpatient
clinic: a retrospective study

Hilal Aydin, ibrahim Hakan Bucak

Gonderilme tarihi:29.10.2020 Kabul tarihi:25.11.2020

Ozet

Amag: Cocuk noroloji pratiginde migren oldukga sik rastlaniimaktadir. Migren tanisi hasta hikayesi ve ayrintili
nérolojik muayane ile konulur. Bu galismada yeni kurulan bir gocuk néroloji polikliniinde migren tanisi konulan
olgularimizin klinik ve demografik 6zelliklerini retrospektif olarak sunmayi hedefledik.

Gereg ve yoéntem: Uciincii basamak bir hastanenin (Adiyaman Universitesi Tip Fakiiltesi) gocuk néroloji
poliklinigine 01 Ekim 2017-30 Nisan 2019 tarihleri arasinda bas agrisi sikayeti ile bagvuran ve pediatrik
hastalarda “Migren Tipi Bag Agrisi Tani Olgtleri (ICHD-3 beta)” kriterleri temel alinarak migren tanisi konulan
55 hasta retrospektif olarak incelendi.

Bulgular: Olgularin yas ortalamasi 12,25+2,25 (8-17) yil idi. Hastalarin 29'u (%52,73) erkek ve 26’s1 (%47,27)
kiz idi. Kiz olgularin yas ortalamasi 13,15+2,67 (8-17) yil ve erkek olgularin yas ortalamasi 12,75+1,57 (9,16-16)
yil idi. Migren vakalarinin 11-14 yas grubunda erkek cinsiyette, 15-18 yas grubunda kiz cinsiyette daha fazla
oldugu saptandi. Ataklarda agn suresi 80,19+24,29 dk (30-120 dakika) olarak belirlenmigtir. Bas agrisina 46
(%83,64) hastada fotofobi ve fonofobi, 40 (%72,74) hastada bulanti ve kusma eslik ettigi saptandi. Olgularin
30’'unda (%54,54) agriyi tetikleyici etken oldugu izlendi. Eliminasyon konusunda bilgi verildikten sonra 19
(%34,54) hastanin bas agrisi sikligi ve slresinde azaldigi goruldi. Profilaktik tedavi 35 hastaya baglandi ve en
sik tercih edilen ilag fluranizindi. Onleyici tedavi baslanilan hastalarin hepsinde agri sikligi ve siiresinde azalma
saptandi.

Sonug: Migren tanisi konulan hastalara provakatif faktorler konusunda bilgilendirildi. Eliminasyon sonrasi,
hastalarin bas agrisi siklik ve sayisinin azaldigi goralda.

Anahtar kelimeler: Cocuk, birincil bas agrisi, migren, fluranizin.

Aydin H, Bucak iH. Cocuk néroloji poliklinigine bagvuran migren tanili hastalarin retrospektif 6zellikleri. Pam Tip
Derg 2021;14:330-336.

Abstract

Purpose: Migraine is common in pediatric neurology practice. The diagnosis of migraine is made based on a
thorough anamnesis to be taken from the patient and detailed neurological examination. The aim of this study
was to retrospectively present the clinical and demographic characteristics of patients diagnosed with migraine
in a newly established pediatric neurology outpatient clinic.

Materials and methods: This study retrospectively analyzed the data of a total of 55 pediatric patients, who
were admitted to Adiyaman University Faculty of Medicine pediatric neurology outpatient clinic between
1 October 2017 and 30 April 2019 with the complaint of headache and diagnosed with migraine based on
the Diagnostic Criteria for Migraine Type Headache in pediatric patients published in the third edition of the
International Classification of Headache Disorders (ICHD-3).

Results: The mean age of the patients was 12.25+2.25 (8-17) years. Twenty-six (47.27%) of the patients were
female and 29 (52.73%) were male. The mean age of the female and male patients was 13.15+£2.67 (8-17)
years and 12.75+1.57 (9.16-16) years, respectively. The prevalence of migraine was found to be higher in male
patients aged 11-14 years and in females aged 15-18 years. The duration of pain in attacks was determined
to be 80.19+24.29 minutes (30-120 minutes). Headache was found to be accompanied by photophobia and
phonophobia in 46 (83.64%) patients and by nausea and vomiting in 40 (72.74%) patients. The triggering factor
was found to be present in 30 of the cases (54.54%). After patients were informed about elimination, a decrease
in the frequency and duration of headache was observed in 19 (34.54%) patients. Prophylactic treatment was

Hilal Aydin, Dr. Ogr. Uye. Balikesir Universitesi Tip Fakiiltesi Cocuk Saghgi ve Hastaliklari Anabilim Dali, Cocuk Néroloji Bélimii, Balikesir,
Turkiye, e-posta: drhilalaydin@gmail.com (https://orcid.org/0000-0002-2448-1270) (Sorumlu Yazar)
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initiated in 35 patients and the most preferred drug was flunarizine. A decrease was observed in the frequency
and duration of pain in all patients for whom preventive treatment was initiated.

Conclusion: Patients diagnosed with migraines were informed about provocative factors. The frequency and
the number of headache was observed to decrease after elimination.

Key words: Child, primary headache, migraine, fluranizine.

Aydin H, Bucak IH. Investigation of patients with migraine admitted to pediatric neurology outpatient clinic: a

retrospective study. Pam Med J 2021;14:330-336.

Girig

Migren pediatrik populasyonda oldukca
stk gorulmektedir. Migren prevelansi ergenlik
déneminde artmakta, 5 ila 10 yas arasi
¢ocuklarda %5, gencglerde %15 oraninda
gorulmektedir [1, 2]. Migren cocuk ve erken
ergenlik doneminde kiz ve erkeklerde esit
oranda gorulurken, gec¢ ergenlik déneminde
kizlarda daha fazla izlendigi ve bu oranin
erigkinlerle benzerlik gosterdigi belirtilmistir [1].
Pediatrik hastalarda migren tanisi Migren Tipi
Bas Agrisi Tani Olgutleri (ICHD-3 beta) sunlardir
[3%;

A. En az bes atak B ve D tani kriteri él¢Utlerini
karsilamall

B. Bas agrisi 2-72 saat strmeli

C. Bas agnisinin 6zellikleri asagidakilerden
en az ikisini kapsamali

» Tek tarafli bazen bilateral, frontotemporal
bdlgede gorilebilen

« Zonklayici vasifta
* Siddetli

* Fiziksel aktivite ile agrida artis gdézlenmesi
agri sirasinda aktiviteden kaginma

D. Bas agrisi ile es zamanli asagidakilerden
en az biri gézlenmeli

* Bulanti ve/veya kusma

» Fotofobi ve fonofobi
E. Altta yatan baska bir neden bulunmamali

Bu calismamizda yeni kurulan bir cocuk
ndroloji  polikliniginde migren tanisi konulan
olgularimizin klinik ve demografik &zelliklerini
retrospektif olarak sunmay1 hedefledik.
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Gereg ve yontem

Calisma, Uglinci basamak bir hastanenin
cocuk  noroloji  poliklinigine  01.10.2017-
30.04.2019 tarihleri arasinda bags agrisi sikayeti
ile basvuran ve pediatrik hastalarda “Migren
Tipi Bas Agrisi Tani Olgitleri (ICHD-3 beta)”
kriterleri temel alinarak migren tanisi konulan 55
hasta retrospektif olarak incelenmistir. Olgularin
demografik dzellikleri (yas, cinsiyet), migren ile
iliskili klinik 6zellikleri ‘bas agrisinin 6zellikleri,
yakinma slresi, bas agrisi sikhgi (haftalik
atak sayisi), bas agrisi suresi, lokalizasyonu
(tek/cift tarafl), bulanti-kusma-fotofobi-
fonofobi gibi eslik eden bulgular, aura varhgi,
aktiviteyle tetiklenme/artma dykusl’, 6zgecmis
ve soygecmis Oykduleri, koruyucu tedavi alip
almadiklari incelenmistir.

Eslik eden epilepsi/ndbet, mental
retardasyon, serebral palsi gibi norolojik bir
hastaligi olan veya sistemik kronik bir hastaligi
olan, bas agrisina sebep olabilecek herhangi bir
kronik hastaligi veya patolojisi olan (intrakranial
timorler, inflamatuar hastaliklar, kranial
nevraljiler, yakin zamanda kafa travmasi), kronik
gunlik bas agrisi, kime bas agrisi, kronik/
epizodik migren saptanan veya ila¢ kullanan
hastalar calismaya dahil edilmedi.

istatistiksel analiz SPSS (23.0, Chicago, IL,
USA) programi kullanilarak yapildi. Degiskenler
ortalamazstandart sapma, sayi (n) ve yuzde
(%) olarak gosterildi. Calisma icin, Adiyaman
Universitesi  Girisimsel  Olmayan  Klinik
Arastirmalar Etik Kurulu'ndan onay alind1.

Bulgular

Calismaya 55 migren hastasi dahil edildi.
Olgularin yas ortalamasi 12,25+2,25 (8-17)
yil idi. Hastalarin 26’si (%47,27) kiz ve 290
(%52,73) erkek idi. Kiz olgularin yas ortalamasi
13,15+£2,67 (8-17) yil ve erkek olgularin yas
ortalamasi 12,75+1,57 (9,16-16) yil idi. Migren
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baslama yasi ortalama 11,61£2,46 (5-17) yil
olarak tespit edildi. Erkeklerin migren baglama
yasi ortalama 11,95+2,97 (5-17) yil, kizlarin
migren baslama yasi ortalama 11,19+1,69 (5-
17) yil idi. 7-10 yas arasi migren tanisi konulan
9 (%16,36) olgu, 11-14 yas arasi 33 (%60) olgu,
15-18 yas arasi 13 (%23,64) olgu tespit edildi.
7-10 yas arasi 5 (%9,09) kiz olgu, 4 (%7,27)
erkek olgu, 11-14 yas arasi 21 (%38,18) erkek
olgu, 12 (%21,82) kiz olgu, 15-18 yas arasi
9 (%16,37) kiz olgu, 4 (%7,27) erkek olgu
saptandi. 11-14 yas arasinda erkek olgularin,
15-18 yas arasinda kiz olgularin daha fazla
oldugu saptandi. Tablo 1’de yas araliklarina
gore cinsiyet dagihmi gosterilmistir.

11 (%20) olguda gorsel, 3 (%5,45) olguda
duyusal aura olmak lzere toplam 14 (%25,45)
olguda bas agrisi 6ncesinde aura bildirilmigtir.
Bas agrisi sikhgi 5 (%9,09) hastada her guin, 37

(%67,27) hastada haftada 2-6 kez, 4 (%7,27)
hastada haftada 1 kez, 9 (%16,37) hastada ayda
1-3 kez olarak belirtildi. Ataklarda agri suresi
80,19+24,29 dk (30-120 dk) olarak belirlenmistir
ve agri suresi 90 dk olanlarin sayisi gogunlugu
olusturmaktaydi (n:37, %67,27). Bas agrisi
karakteri sorgulandiginda 26 (%47,27) hastanin
bilateral, 29 (%52,73) hastanin unilateral
tutulum, 19 (%34,54) hastanin frontal bélgede,
21 (%38,18) hastanin temporal bdlgede ve 15
(%27,28) hastada tim kafayi saran o6zellikte
oldugu belirlendi. Sekiz (%14,55) hastada
bulanti ve kusmanin eslik etmedigi, 40
(%72,73) hastada bulanti ve kusma eglik ettigi,
6 (%10,90) hastada sadece bulanti, 1 (%1,82)
hastada sadece kusma eglik ettigi gérilda. Kirk
alti (%83,64) hastada bas agrisina fotofobi ve
fonofobi eslik ettigi, 7 (%12,72) hastada fotofobi
ve fonofobinin eslik etmedigi, 2 (%3,64) hastada
sadece fotofobinin eslik ettigi saptandi.

Tablo 1. Olgularin yas araliklarina gore cinsiyet dagilimi

- )

LA -
7-10 yas
mKuw

Hastalarin 3%5’inde (%63,63) ailede migren
Oykisl saptandi. Olgularin 30’unda (%54,54)
agriyr tetikleyici etken oldugu belirlendi.
Tetikleyici etkenler arasinda en sik gurultli ve
ISk (n:26, %47,27), en az (n:1, %1,82) kalabalik
olusturmaktaydi. Bes (%9,09) olgu vicut
agirligina gore >97 persantil, 7 (%12,72) olgu
<3 persantil olarak tespit edildi.

11-14 yas

15-18 yas

mldkek

Hastalara oOnleyici tedbirler konusunda bilgi
verildikten sonra, 19 (%34,54) hastanin bas
agrisi sikhdr ve siresinde azaldigr gorulda.
20 (%36,36) olguya atak aninda analjezik, 35
(%63,64) olguya onleyici tedavi [30 (%54,54)
olguya fluranizin, 2 (%3,64) olguya propranolol,
3 (%5,46) olguya topiramat)] baslanildi.
Onleyici tedavi baslanilan hastalarin hepsinde
agn sikhgr ve silresinde azalma saptandi.
Olgularimizin klinik ve demografik 6zellikleri
Tablo 2’de sunuldu.
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Tablo 2. Olgularin klinik ve demografik 6zellikleri

Hasta Sayisi
Yas ortalamasi, yil; +SS

Cinsiyet (Erkek/Kiz)

Yas dagihmi
7-10 yas
11-14 yas

15-18 yas
Bas agrisi siiresi
Bas agrisi atak sayisi

Her giin
2-6 kez/hafta
1 kez/hafta

1-3 kez/ay
Aurali migren (%)

Aurasiz migren (%)
Tek tarafl (%)
Cift tarafh (%)
Bulanti-kusma (%)

Sadece bulanti (%)
Sadece kusma (%)

Bulanti-kusma yok (%)
Fotofobi — Fonofobi (%)

Fonofobi (%)
Fotofobi (%)

Fotofobi-fonofobi yok (%)
Ailede migren oykiisii (%)
Agniy! tetikleyici etmenden etkilenen olgu sayisi (%)

Eliminasyon sonrasi bas agrisi sikligi ve sayisi azalan
olgu

* Ataklar aninda analjezik
« Onleyici tedavi

» Fluranizin

» Propranolol

» Topiramat

55
12,25+2,25 (8-17)

Erkek n:29 (%52,73)

Kiz n:26 (%47,27)

n:9 (%16,36)
n:33 (%60)

n:13 (%23,64)

80,19+24,29 dk (30-120 dakika)

n:5 (%9,09)
n:37 (%67,27)
n:4 (%7,27)
n:9 (%16,37)
n:14 (%25,45)

n:41 (%74,55)
n:29 (%52,73)
n:26 (%47,27)
n:40 (%72,74)

n:6 (%10,90)
n:1(%1,82)
n:8 (%14,54)
n:46 (%83,64)
n:0 (%0)

n:2 (%3,64)
n:7 (%12,72)
n: 35 (%63,63)
n:30 (%54,54)
n:19 (%34,54)
n:20 (%36,36)
n:35 (%63,64)
n:30 (%54,54)
n:2 (%3,64)

n:3 (%5,46)
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Tartisma

Migren ¢ocuk ve ergenlerin yaklasik %10’unu
etkilemektedir. Migren ¢ocuk ve erken ergenlik
déneminde, kiz ve erkeklerde esit oranda
gorulmektedir. Geg¢ ergenlik déneminde ise
kizlarda daha fazla izlendigi ve bu dénemde
migren gorulme sikhdinin erigkinlerle ayni
oldugu belirtilmigtir [1]. Literaturde Akyol ve
ark.’nin [4] yaptigi calismada 9-15 yas arasi
¢ocuklarda kiz/erkek orani: 1,5, Abu Arafeh
ve Russel [5] calismasinda 5-15 yas arasinda
migreni olan olgularda kiz/erkek orani 1,4
olarak saptamislardir. Bizim c¢alismamizda
literatirden farkli olarak erkek cinsiyet
¢ogunlugu olusturmaydi. 15-18 yas grubunda
migren kiz cinsiyette daha fazla izlenirken, yine
literatirden farkl olarak 11-14 yas grubunda
migrenin erkek cinsiyette daha fazla gorildugu
saptandi. Bu durumun, 11-14 yas grubunda
hem hasta sayisinin hem de erkek cinsiyetin
en fazla gorildigu yas grubu olmasi nedeni ile
anlasilamadi.

Uluslararasi Bas  Agrisi Siniflandirma
Komitesine gore migren; cocuklarda siklikla
bilateral izlenirken, ge¢ ergenlik ve erken
yetiskin ddbnemde migrene bagli bas agrisi tek
tarafli olma egilimindedir [3]. Migrenli hastalar
genellikle ses ve 1s1da hassastirlar. Bulanti,
fiziksel aktivite ile agrinin provake olmasi
beklenmektedir. Bizim c¢alismamizda bas
agrisi karakteri sorgulandiginda; bas agrisi
¢ogunlukla unilateral ve temporal bolgede, bas
agrisina fotofobi-fotofobi ve bulanti-kusma eslik
ettigi goruldu. Hershey ve ark. [6] 125 migren
tanih gocuk hastada agrinin yaklasik %83
oraninda bilateral oldugunu, Akyol ve ark.’nin
[4] yaptig1 ¢calismada ise migren bas agrisinin
%76,5 oraninda unilateral oldugu bildirilmistir.
Akyol ve ark. [4] migrenli hastalarda fotofobi
ve fonofobi %75,8, bulanti ve/veya kusma
%69,8 saptamisglardir. Bizim c¢alismamizda
bas agrisina 40 (%72,73) hastada bulanti
ve kusma, 46 (%83,64) hastada fotofobi ve
fonofobi eslik ettigi gorliimustur. Bas agrisina
eslik eden semptomlar literatur bilgileri ile
uyumlu olarak saptandi. Migren tanisi konulan
olgularda bas agrisi oldugu ddénemlerde rutin
etkinliklerden kaginma ve okul devamsizhgi

goruldugu raporlanmistir [7]. Hastalarimizi okul
devamsizligi acisindan degerlendiremedigimiz
icin bu konuda veri saglayamadik.

Migren ile ilgili aurali ve aurasiz olmak Uzere iki
klinik sendrom belirtilmistir [8]. Aurasiz migren,
aurall migrenden daha sik gorulmektedir. Aura;
gegcici norolojik semptomlar olarak tanimlanir,
Ozellikle duyusal veya goérsel semptomlar
seklinde migrenli hastalarin %10-15’inde ortaya
ctkmaktadir [9]. Aurali migren tanil, yaslari
5-17 arasinda, 164 olgunun degerlendirildigi
retrospektif bir kohortta, atak sirasinda gorsel
semptomlar olgularin %93’inde ve duyusal
semptomlar olgularin %5,5’'inde saptanmistir
[10]. Aurali migren goérilme sikligini Abu
Arafeh ve Russel [5] %26,4, Mavromichalis
ve ark. [11] %45,2 oraninda bildirmiglerdir.
Bizim calismamizda %5,45 olguda duyusal
semptomlar saptanirken, %20 olguda gorsel
semptomlar izlenmigtir. Aurali migren gérilme
sikhgi literatur ile uyumlu bulunurken, gorsel
semptomlarin az rastlaniimasi ¢alismaya alinan
hasta sayisinin az olmasi ile iligkilendirildi.

Cocukluk c¢agdi migren tedavisi; 6nleyici ve
atak tedavisi seklindedir. Onleyici tedavide ilk
basamak; yasam tarzi degisikligi ve tetikleyici
etmenlerin saptanip eliminasyonunun
saglanmasidir. Onleyici tedavide diizenli fiziksel
aktivite, gevseme teknikleri, uyku hijyeni,
stress yontemi ve kafein aliminin azaltimi
gibi bazi yaklasim yontemleri mevcuttur
[12]. Hastalarimizin 30’'unda (%54,54) agriyi
tetikleyici etmenler saptanmis ve eliminasyon
sonrasi 19 (%34,54) olgunun bas agrisi sikhgi
ve sayisinin azaldigi gorildi. Haftada iki veya
daha fazla atak geciren hastalarda koruyucu
tedavilerin gerekli oldugu vurgulanmaktadir
[13]. Pediatrik migren hastalarinda koruyucu
tedavinin secgilmesinde standartize edilmis bir
rehber bulunmamaktadir. Koruyucu tedaviler
arasinda; antidepresanlar (amitriptilin),
triptanlar, antiepileptik ilaglar (topiramat, valproik
asit, levetirasetam), kalsiyum kanal blokeri,
nutrisyonel destek Urunleri (B2, Mg, koenzim Q)
kullanilan ilaglardir. Fluranizin 6nleyici migren
tedavisinde sik kullanilan ilaglardan biridir [14].
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Bizim olgularimizda da fluranizin baslanilan
hasta sayisi 30 (%54,54) idi. Fluranizin tedavisi
baglanan hastalarin tamaminda bas agrisi
siklik ve sayisinda azalma oldugu belirlendi.
Fluranizin ~ Onleyici  migren  tedavisinde
kullaniimasi gerektigi sonucuna varildi.

Bu arastirmanin retrospektif karakterde
olmasi, okula devamsizlik konusunda
sorgulamanin yeterli yapilamamasi ve hasta
sayisinin azolmasi c¢alismamizdaki kisithliklar
olarak degerlendiriyoruz.

Sonug olarak, migren tanisi konulan
hastalara gereksiz laboratuvar tetkiklerinden
kaginilarak bas agrisina sebep olabilecek
provakatif ve kotllestiren faktoérler konusunda
uyarildi. Eliminasyon sonrasi hastalarin bas
agrisi siklik ve sayisinin azaldigr goéruldu.
Profilaktik tedavi gerektiren olgularda en sik
kullandigimiz ila¢ fluranizin olup; ilagla ilgili
herhangi bir yan etkiye rastlaniimadi. Daha
fazla sayida migren tanili olgularin klinik ve
demografik 6zelliklerin paylasildigi prospektif
calismalara ihtiyag duyulmaktadir.

Cikar iligkisi: Yazarlar cikar iligkisi olmadigini
beyan eder.
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Migren tanili hastalarin retrospektif incelenmesi

Yazarlarin makaleye olan katkilari

H.A. calismanin ana fikrini ve hipotezini
kurgulamigtir. H.A. ve i.H.B teoriyi geligtirmig
ve materyel metod bolimuni dizenlemislerdir.
Sonuglar kismindaki verilerin degerlendirmesini
H.A. yapmistir. Makalenin tartisma bdlima
H.A. ve I.H.B tarafindan yazilmis, i.H.B.
g6zden gegcirip gerekli dizeltmeleri yapmis ve
onaylamistir. Ayrica tim yazarlar galismanin
tamamini tartismis ve son halini onaylamistir.
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Is caffeine a predisposing risk factor for developing intestinal injury in
newborn rats?

Kafein sigan yavrularinda bagirsak hasari gelisiminde predispozan bir risk faktérii
mui?

Ozmert M.A. Ozdemir, Savas Saldiray, Yasar Enli, Nilay Sen Tirk, Hacer Ergin
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Abstract

Purpose: To investigate of histopathologic and biochemical effects of caffeine citrate in newborn rats with
hypoxia/reoxygenation (H/R)-induced intestinal injury.

Materials and methods: One-day-old, 32 Wistar albino newborn rats (n=8) were randomly divided into four
groups: control group (group1, n=8), caffeine group (group2, caffeine citrate administered subcutaneously, n=8),
H/R group (group3, exposed to H/R, n=8), and caffeine + H/R group (group4, caffeine citrate administered and
exposed to H/R, n=8). Caffeine citrate was initiated at a loading dose of 20 mg/kg, followed by a maintenance
dose of 5 mg/kg/day, subcutaneously. On day 4th, all animals except for groups 1 and 2 were exposed to
H/R and sacrificed 6 hours after H/R procedure. Histopathological injury scores (HISs), interleukin-6 (IL-6),
tumor necrosis factor-alpha (TNF-a), and oxidative stress index (OSlI: total oxidant status “TOS”/total antioxidant
status “TAS”) levels were measured in intestinal samples.

Results: As histopathological, the most severe damage was observed in H/R-induced groups (p<0.01). Although
not statistically significant, the mean HISs of caffeine group was higher than the control group and lower than
the H/R group. The levels of TNF-a, IL-6 and OSI in the groups 2, 3 and 4 were significantly higher than the
control group (p<0.05). However, these biochemical parameters in the caffeine group were significantly lower
than those of the H/R-induced groups (p<0.01).

Conclusion: This study showed that caffeine citrate significantly increased the intestinal tissue levels of TNF-q,
IL-6, and OSI. As a result, caffeine may be a predisposing risk factor for developing intestinal injury.

Key words: Caffeine, intestinal injury, newborn.

Ozdemir OMA, Saldiray S, Enli Y, Sen Turk N, Ergin H. Is caffeine a predisposing risk factor for developing
intestinal injury in newborn rats? Pam Med J 2021;14:338-345.

Oz

Amag: Hipoksi/reoksijenizasyon (H/R) ile intestinal hasarlanma olusturulan sigan yavrularinda kafein sitratin
histopatolojik ve biyokimyasal etkilerini aragtirmak.

Gereg ve yontem: Bir glinlik 32 Wistar albino sigan yavrusu rastgele dért gruba ayrildi: kontrol grubu (grup1,
n=8), kafein grubu (grup2, subkutan kafein sitrat uygulanan, n=8), H/R grubu (grup3, H/R uygulanan, n=8) ve
kafein+H/R grubu (grup4, kafein sitrat verilen ve H/R uygulanan, n=8). Kafein sitrat, 20 mg/kg'lik bir yUkleme
dozunda baslatildi, ardindan subkutan 5 mg/kg/giinlik idame dozu takip edildi. Doérdlincu ginde, grup 1 ve 2
disindaki tim hayvanlar H/R'ye maruz birakildi ve H/R prosediriinden 6 saat sonra éldurdlda.

Histopatolojik hasarlanma skorlari (HIS), interlokin-6 (IL-6), tim&r nekroz faktoru-alfa (TNF-a) ve oksidatif stres
indeksi (OSI: toplam oksidan durum “TOS”/toplam antioksidan durum “TAS”) seviyeleri bagirsak 6rneklerinde
degerlendirildi.

Bulgular: Histopatolojik olarak en ciddi hasar H/R uygulanan gruplarda gériildii (p<0,01). istatistiksel olarak
anlamli olmasa da kafein grubunun ortalama HIS'leri kontrol grubundan daha yiiksek ve H/R grubundan daha
distktl. Grup 2, 3 ve 4'teki TNF-qa, IL-6 ve OSI duzeyleri kontrol grubundan anlamli olarak ylksekti (p<0,05).
Bununla birlikte, kafein grubundaki bu biyokimyasal parametreler, H/R uygulanan gruplardan anlamh olarak
daha dusuktu (p<0,01).

Sonug: Bu calisma, kafein sitratin TNF-a, IL-6 ve OSI'nin bagdirsak doku dizeylerini dnemli dlgtide arttirdigini
gOsterdi. Sonug olarak, kafein bagirsak hasari gelisiminde predispozan bir risk faktori olabilir.
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predispozan bir risk faktéri mi? Pam Tip Derg 2021;14:338-345.

Introduction

Apnea of prematurity is a developmental
disorder due to immaturity of respiratory control
system in premature infants. Classically,
it is defined as the cessation of breathing
for greater than 15 to 20 seconds. Shorter
events (<15 seconds) may also be identified
as apnea if along with oxygen desaturation
and bradycardia (1). Methylxanthines, such
as theophylline and caffeine, are the most
commonly used pharmacologic agents for the
treatment of apnea of prematurity. It is known
methylxanthines (ex. aminophylline) have
acute adverse effects such as tachycardia,
cardiac dysrhythmias, feeding intolerance, and
seizures. However, these adverse effects are
rarely seen with the use of caffeine at therapeutic
doses [1]. First 3 days of life caffeine usage
has beneficial effects on neonatal outcomes,
including mortality, bronchopulmonary
dysplasia, periventricular leukomalacia,
retinopathy and patent ductus arteriosus [2, 3].
Caffeine therapy is recommended to use for all
premature neonates with high risk of needing
mechanical ventilation at a loading dose of 20
mg/kg, followed by a maintenance dose of 5-10
mg/kg daily [4]. Although, the meta-analysis
reported by Park et al. [3] suggested that early
caffeine usage in very low birth weight (VLBW)
infants did not increase the risk of necrotizing
enterocolitis (NEC), recently published studies
showed that there was a potential association
between caffeine usage and the development
of NEC in premature infants [5, 6]. Moreover, a
recent experimental study showed that caffeine
administration to newborn rats impaired lower
esophageal sphincter (LES) and gastrointestinal
motor function [7].

Necrotizing enterocolitis is the most common
gastrointestinal disease of premature infants.
This disease has a multifactorial etiology,
however; hypoxia and ischemia appear to play
an important role in the pathogenesis of NEC
[8-11]. The effects of hypoxia have been studied
using several animal models [9-11]. Okur et
al. [9] reported that histopathologic lesions in
newborn rats with hypoxia/reoxygenation (H/R)-
induced intestinal injury were similar to those
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found in early NEC. Therefore, we used the
method described by Okur et al. for H/R in this
study.

There is controversy and limited information
about the usage of caffeine and its impact on
the development of NEC [3, 5, 6]. We aimed
to investigate the effects of subcutaneously
caffeine citrate at loading dose of 20 mg/kg
followed by a maintenance dose of 5 mg/kg on
H/R-induced intestinal injury in newborn rats.

Materials and methods
Animals

This study was approved by the Pamukkale
University Animal Research Committee and
was performed on newborn (1-4 days old)
Wistar albino rats.

Experimental design

Thirty-two, one day old Wistar albino
newborn rats were randomly divided into four
groups. Grup 1; Control group, untreated and
not exposed to H/R, n=8. Grup 2; Caffeine
group, treated with caffeine but not exposed
to H/R, n=8. Grup 3; H/R group, exposed to
H/R but not treated, n=8. Grup 4; Caffeine +
H/R group, treated with caffeine and exposed
to H/R, n=8. All newborn rats were kept in a
normothermic environment (at 22-23 C), and
breast-fed. Caffeine citrate (Peyona 20 mg/
ml flacon, Chiesi, istanbul) was initiated at a
loading dose of 20 mg/kg at first postnatal day,
followed by a maintenance dose of 5 mg/kg per
day, subcutaneously during 3 days.

On postnatal fourth day, newborn rats
in groups 3 and 4 were exposed to the H/R
procedure described by Okur et al. [9]. Hypoxia
was accomplished by placing the rats in an
airtight Plexiglas chamber that was perfused
with 100% CO, for five minutes. At the end of the
procedure, the rats were afflicted with cyanosis
and hyperventilated. After hypoxia, the newborn
rats were reoxygenated for 5 minutes with 100%
oxygen. After sixth hours of H/R procedure,
all newborn rats in all groups were sacrificed
on the 4th day of their life [10]. Distal ileum
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segments of all newborn rats were extracted for
histopathologic and biochemical assessment.
Histopathologic injury score (HIS), tumor
necrosis factor-alpha (TNF-a), interleukin-6 (IL-
6), and oxidative stress index (OSI: total oxidant
status “TOS” / total antioxidant status “TAS”)
were measured on intestinal tissue samples.
Intestinal tissue samples were stored in -80°C
for biochemical analysis of these parameters,
and all biochemical assessment was performed
at 4°C.

Histopathological assessment

A section of distal ileum from each newborn
rats was removed, fixed in 10% buffered
formalin, placed in paraffin blocks, sectioned at
5 pym, and stained with hematoxylin and eosin
(H&E) for histologic evaluation. Histopathologic
changes in intestinal architecture were scored
by a pathologist in a blinded fashion and graded
as follows: grade |, normal histology; grade Il
(minimal) hydropic degeneration and/or surface
epithelial disruption from lamina propria; grade
Il (mild) limited epithelial cell necrosis in tips of
villi; grade IV (moderate) total villi necrosis; and
grade V (severe) transmural necrosis [11].

Biochemical analysis
Measurements of the TNF-a and IL-6

The terminal ileum tissues were placed into
eppendorf tubes. These tissues were stored
at -80°C until assaying. Intestinal tissues were
homogenized at 4 °C in 50 mM phosphate
buffer solution (pH: 7.4, 1/10 g/mL) containing
0.2 yM phenylmethanesulfonyl fluoride, 1 mM
EDTA, and 1 uM leupeptide. Homogenates
were centrifuged at 10.000 g for 5 minutes.
Clear upper supernatant fluid was obtained
and assayed for biochemical analyses
including TNF-a and IL-6. The levels of these
parameters were determined by enzyme-linked
immunosorbent assay (ELISA) kits (Invitrogen,
Thermo Fisher, Camirillo, CA, USA). The levels
of TNF-aand IL-6 were expressed as picograms
per ml of wet tissue, pg/ml.

Measurement of the TAS

Serum TAS levels were determined using
a novel automated measurement method,
developed by Erel kits (Reel Assay Diagnostics
kit Mega Tip, Gaziantep, Turkey). In this
method, the antioxidative effect of the sample
against the potent free radical reactions, which

is initiated by the produced hydroxyl radical,
was measured. The results were expressed as
mmol Trolox Eq/L [12].

Measurement of the TOS

Serum TOS values were determined using
a novel automated measurement method,
such as TAS, developed by Erel (Reel Assay
Diagnostics kit; Mega Tip, Gaziantep, Turkey).
The color intensity, which can be measured
spectrophotometrically, is related to the total
amount of oxidant molecules present in the
sample. The assay was calibrated with hydrogen
peroxide (H,0,) and the results were expressed
in terms of micro molar hydrogen peroxide
equivalent per liter (umol H,O, Eq/L) [13].

Calculation of OSI

The OSI was defined as the ratio of the TOS
level to TAS level (OSI (arbitrary unit) = TOS
(umol H,O, Eq/L)/TAS (umol Trolox Eq/L) [13].

Statistical analysis

For statistical analysis, the results were
subjected to nonparametric tests (Kruskal-Wallis
test, mann-Whitney U test) using Statistical
Packages for Social Sciences for Windows
(Version 22.0; SPSS Inc, Chicago, lllinois,
USA), as appropriate. All values are expressed
as median, minimum-maximum. P values of
less than.05 were considered significant.

Results

This experimental model was well tolerated
by the animals and none of them died during
the experimental procedure. There was no
significant difference in weight of the newborn
rats among the groups (p>0.05, Table 1). On
histopathological evaluation, the control group
had grade 1 HIS, normal histology (Fig.1).
Caffeine group had grade 2 HIS, hydropic
degeneration from lamina propria (Fig. 2). In
contrast, median HIS was grade 3 in the H/R-
induced groups and it was also significantly
higher than that in the control group (Fig. 3 and
4, p<0.01, Table 2). The highest levels of TNF-a
and IL-6 were detected in the H/R-induced
groups and were statistically higher than those
in the control and caffeine groups (p<0.05).
Moreover, these cytokines were statistically
higher in the caffeine group compared to control
group (p<0.01). The highest mean value of OSI
was also observed in the H/R-induced groups
and was statistically higher than that in
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Table 1. The weight (in grams) of the rat-pups in the groups at the first, second, and third day of life

Groups* 1st day 2" day 31 day
Median Median Median
(min-max) (min-max) (min-max)
Group 1 (control, n=8) 7.25 (7-8) 8.25 (8-9) 9.38 (9-10)
Group 2 (caffeine, n=8) 7.75(7-9) 8.75 (8-10) 9.88 (9-11)
Group 3 (H/R, n=8) 7.63 (7-8) 8.63 (8-9) 9.63 (9-10)
Group 4 (caffeine+H/R, n=8) 8.0 (7-9) 9.0 (8-10) 10.25 (9-10)

H/R: hypoxia/reoxygenation-induced intestinal injury

* There was no significant difference in weight of the rat-pups among the groups (p>0.05)

Table 2. Histopathologic injury score (HIS) of intestinal tissue samples in the groups

Groups HIS median
Grade (min-max)

Group 1 (control, n=8) 1.0 (1-1)

Group 2 (caffeine, n=8) 2.0 (1-2)

Group 3 (H/R, n=8) 3.0 (2-3)*

Group 4 (caffeine+H/R, n=8) 3.0 (2-4)**

H/R: hypoxia/reoxygenation-induced intestinal injury
* Group 3 > group 1 (p<0.01)
** Group 4 > groups 2 and 1 (p<0.01)

the control and caffeine groups (p<0.01). Also,
its value was statistically higher in the caffeine
group compared to control group (p<0.01, Table

Figure 2. Grade Il injury: hydropic degeneration
from lamina propria (H&E, x200
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Figure 3. Grade Ill injury: limited epithelial cell
necrosis in tips of villi (H&E, x200)

Figure 4. Grade |V injury: total villi necrosis
(H&E, x200)
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Table 3. Biochemical evaluation of TNF-q, IL-6 levels, and OSI in intestinal tissue samples of the

groups
Groups TNF-a IL-6 oSl
Pg/ml wet tissue Pg/ml wet tissue Median (min-max)
Median (min-max) Median (min-max)
Group 1 10.71 (3.11-15.03) 59.63 (45.94-70.93) 20.08 (8.02-28.86)
(control, n=8)
Group 2 30.20 (21.67-37.33)* 89.77 (47.14-138.2)* 32.90 (20.68-52.11)*

(caffeine, n=8)

Group 3 43.63 (32.83-66.44)™
(HR, n=8)
Group 4 38.98 (29.95-62.71)**

(caffeine+H/R, n=8)

133.67(93.14-191.55)**

129.62 (87.42-235.84)*

63.94(24.51-103.18)**

76.81 (36.37-148.7)**

TNF-a: tumor necrosis factor-alpha; IL-6: interleukin-6; OSI: oxidative stress index;

H/R: hypoxia/reoxygenation-induced intestinal injury
* Group 2 > group 1 (p<0.01)

** Groups 3 and 4 > groups 1 and 2 (p<0.001 and p<0.05, respectively)

Discussion

Although the specific pathogenesis of NEC
is not clearly understood, it is known that
this disease is related to prematurity, enteral
feeding, intestinal ischemia/asphyxia, and
bacterial colonization [8]. Caffeine therapy is
also used in premature neonates, especially
with VLBW infants, to treat apnea of prematurity
and prevention of bronchopulmonary dysplasia
[1-3]. A 1- to 3-day-old rat would correspond to
a human fetus at about 22/24 to 28/32 weeks
[14, 15]. Therefore, this study was designed
to investigate the effects of caffeine citrate on
the biochemical and histopathologic alterations
on 1- to 4-day-old newborn rats exposed to
hypoxia/reoxygenation-induced intestinal injury.

It was reported in different experimental
studies that intestinal ischemia/hypoxia was
associated with decreased intestinal perfusion
and mucosal ischemic changes. These studies
with H/R model showed that the histopathologic
lesions ranged from normal histology to
transmural necrosis and that the prominent
microscopic lesions were located in distal small
intestine [9-11, 16]. When we evaluated the
histopathological changes in distal intestinal
samples of the groups, while the control
group had normal histology, the most severe
damage was seen in H/R-induced groups.
Hence, our experimental study confirmed
findings in previously studies that hypoxia was
an important risk factor for intestinal injury.
Many investigators reported that increased
pro-inflammatory cytokines, such as TNF-q,

IL-1B, and IL-6, had been found in cases with
NEC, and that these cytokines might be played
a role in mediating intestinal injury [8, 17-19].
Moreover, it was reported that the metabolites
of oxidative stress produced during reperfusion
had also been proposed to play a critical role
in the pathophysiology of NEC [10, 16, 19-
22]. In the presented study, we also showed
that the highest levels of TNF-q, IL-6, and OSI
were detected in H/R-induced groups when
compared to control group.

Park and co-workers reported that there was
not an association between NEC development
and early caffeine use in VLBW infants [3]. Also,
in another retrospective cohort study conducted
in preterm neonates (< 31 weeks’ gestation)
who received caffeine therapy and divided into
two groups (as early=first 2 days of life and
late=after 3 days of life), authors reported that
there was no difference between the groups
for NEC [23]. On the contrary, Cox et al. [5]
reported that there was a potential association
between the administration of caffeine and the
development of medical and surgical NEC in
premature infants. As histopathologic results
of the presented study, all the newborn rats in
the control group had normal histology, caffeine
group had grade 2 HIS, and H/R-induced groups
had grade 3 HIS. The mean HISs of the H/R
group was significantly higher than the control
group. Although it was not found statistically
significant, we observed that the mean HISs
of caffeine group were higher than the control
group, but lower than the H/R group. However,
when we evaluated the levels of TNF-a, IL-6,
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and OSl among the groups, we observed that
while these cytokines and OSI were statistically
higher in the caffeine group compared to control
group, the same parameters were statistically
lower in the caffeine group compared to H/R-
induced groups. All of these results suggest that
caffeine may be contributed to the development
of intestinal injury.

In a recent experimental study which
investigated the effects of caffeine (administered
10 mg/kg intra peritoneal) on gastrointestinal
function, investigators documented that
caffeine significantly reduced lower esophageal
sphincter, gastric, and bowel smooth muscle
tone, and induced delayed gastric emptying
in newborn rats [7]. Also, same investigators
reported that the mechanism responsible for the
caffeine-induced gastrointestinal muscle tone
was mediated via smooth muscle cell ryanodine
receptors [7]. There are a few studies evaluated
the effects of caffeine on intestinal blood flow
in preterm neonates in the literature [6, 24-26].
Hoecker et al. [24] reported that there was a
significant reduction in superior mesenteric
artery (SMA) blood flow velocity (BFV) of 30%
at one and two hours following an oral loading
dose of 25 mg/kg caffeine. In another study
reported by the same investigator, when a
loading dose of 25 mg/kg caffeine administered
in two equal doses of 12.5 mg/kg four hours
apart through a nasogastric tube to preterm
neonates (< 34 weeks' gestation), it was
reported that BFV in the coeliac artery and SMA
had not changed significantly one hour after the
second dose of caffeine [25]. Soraisham et al.
[26] showed that a single 10 mg/kg intravenous
loading dose of caffeine in preterm neonates
(s 32 weeks’ gestation) was not significantly
reduced BFV in SMA. The last published study
reported by Abdel Wahed et al. [6] investigated
the effects of intravenous infusion of caffeine
citrate at a loading dose of 20 mg/kg followed
by a maintenance dose of 5-10 mg/kg/day on
the SMA BFV in preterm infants (28-33"¢ weeks’
gestation). The authors showed that blood flow
in SMA was significantly reduced after caffeine
infusion at a loading dose of 20 mg/kg, and that
this effect was continued for at least two hours
and improved after six hours [6]. Soraisham et
al. [26] and Abdel Wahed et al. [6] suggested
that the effect of caffeine on intestinal blood flow
might be dose-dependent. In the lights of these
information, the effect of caffeine on intestinal
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system may be changed with dose-dependent
and the way of giving. We used the standard
dose for caffeine citrate; 20 mg/kg loading dose
followed by 5 mg/kg per day subcutaneously as
maintenance dose in this experimental study,
and pro-inflammatory cytokines such as TNF-q,
IL-6, and OSI were found to be significantly
higher in caffeine group compared to control
group. To the best of our knowledge, this
experimental study is the first report evaluating
the effect of caffeine on H/R-induced intestinal
injury.

The limitations of this study are that caffeine
serum levels are not measured in newborn rats
and it could not compare different doses of
caffeine between groups.

In conclusion, our study revealed that
caffeine administration may be associated
with the development of intestinal injury by
increasing the pro-inflammatory cytokines and
OSI. Therefore, further experimental and clinical
studies are needed to determine the association
between caffeine therapy and the development
of intestinal injury.
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Oz

Amag: Kronik omurga agrilari olan osteoporozlu hastalarin klinigine lomber faset sendromunun eslik etmesi
sonucu yasam Kkalitesi belirgin bozulmaktadir. Biz bu galismada lomber faset pulse radyofrekans yontemi
uygulamasi ile faset kaynakl agrilari tedavi etmeyi ve hastalarin agrilari nedeniyle kullandiklari medikal tedaviyi
azaltmay! amagladik.

Gereg ve yontem: Calismamiza osteoporoz nedeniyle takip edilen, nérolojik defisiti ve osteoporoza sekonder
fraktlrl olmayan hastalar dahil edildi. Hastalarin en az 5 yillik endokrinoloji, fiziksel tedavi veya ortopedi
takipleri vardi. Bu hastalar osteoporoz temel tedavisinin yaninda 6n planda bel agrisi olan ve uzun sureli agriya
yonelik medikal tedavi alan hastalardi. Yas ortalamasi 74,5 olan 7'si erkek 11'i kadin toplam 18 hastaya pulse
radyofrekans uygulamasi yapildi. Hastalarin klinik bulgularinin ve islemin etkinliginin degerlendirilmesi islem
dncesi, islem sonrasi 1. giin, 3. ay ve 6. ay Viziiel Analog Skalasi (VAS) ve Modifiye Oswestry indeksi (MOI)
kullanilarak yapildi.

Bulgular: islem sonrasi 14 hastanin 1. ayda agrilarinda belirgin diizeyde azalma oldu. islem éncesi VAS skoru
8 ile 10 arasi olan hastalarin islem sonrasi 1. ay VAS skorunun 1-4 arasi oldugu tespit edildi. Iislem éncesi
MOI indeksine gdre 38-48 puan arasinda olan hastalarin islem sonrasi 1. ayda MOI indeksi 8-18 arasindaydi.
3 hastada VAS skoru 7 ile 10 ve MOI indeks puani 38-47 arasi olup islem sonrasi kismi agrinin devam ettigi
gOruldu. Yalnizca bir hastanin agrilarinda islem 6ncesi ve sonrasi karsilastirmada degisiklik olmadigi goraldu.
Sonug: Lomber faset pulse radyofrekans uygulamasinin osteoporoza bagli lomber faset agrilarinda medikal
tedavileri azaltarak hasta yagsam kosullarini diizeltebilecek etkin ve alternatif bir yontemdir.

Anahtar kelimeler: Faset sendromu, pulse radyofrekans, osteoporoz.

Paksoy K. Faset sendromu olan osteoporotik hastalarda pulse radyofrekans ydnteminin etkinliginin
degerlendiriimesi. Pam Tip Derg 2021;14:346-352.

Abstract

Purpose: In the patients with osteoporosis, their life qualities get worse due to stubborn spinal pains. We
performed a lumbar facet pulsed radiofrequency method application to treat these pains and decrease the
medical treatment the patients used for pain.

Material and methods: The patients, who had the diagnosis of osteoporosis with no neurologic deficit and no
fracture related to osteoporosis, were chosen. In order to evaluate the clinical findings of the patients and the
activity of the procedure, they were evaluated with Visual Analogous Scale (VAS) and Modified Oswestry Index
(MOQI) on the 1st day, in the 3rd and 6th month before and after the procedure.

Result: The pains of the 14 patients prominently decreased in the 1st month after the procedure. It was
detected that VAS score before the procedure was between 8-10, and VAS score was between 1-4 in the 1st
months after the procedure. In these patients, who were between 38-48 points according to MOI index, in the
1st month after the procedure MOI index was between 8-18. VAS score was between 7-10 and MOI index point
was between 38-47 in 3 patients, it was observed that a partial relaxation continued after the procedure.
Conclusion: Lumbar facet pulsed radiofrequency application can be a method that provides an alternative way
for the pain, which can get ahead of the intensive medical treatment and improve the patient's life conditions
without causing a financial burden like a medical treatment for lumbar pains related to osteoporosis.

Key words: Facet syndrome, pulsed radiofrequency, osteoporosis.
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Giris

Osteoporoz, en sik rastlanan iskelet sistemi
hastaligi olup kemik kitlesinde azalma ve
kemik dokusunun mikro yapisinin bozulmasiyla
karakterize bir hastaliktir. Buna bagli kemik
kinlganhginda artma s6z konusudur [1].
Yaslanan toplumlarda 6nemli bir halk saghgi
sorunudur. Osteoporozda kas iskelet sistemine
bagh agrilar 6n plandayken 6zellikle hastalarda
inatci bel agrilarina bagli yasam kalite degerleri
bozulmaktadir [2]. Genel olarak uzun siiren bu
tip agrlar ayni zamanda kisisel ve toplumsal
ekonomi acisindan o6nemli derecede mali
yuk olusturmaktadir [3]. Bu tip hastalarda
bel agrilarinin nedenlerinden bir tanesi de
lomber faset agrilaridir. Bu klinige lomber faset
sendromu (LFS) neden olur. Lomber faset
sendromu; lomber boélgedeki faset eklemlerinin
yaslanmasina bagli veya travma sebebiyle
olusan instabilite sendromudur [4]. Klinik
olarak LFS’de radikiler yayilimi olmayan bel
agrisi mevcuttur. Agri ayakta durmakla, lomber
ekstansiyonla, patolojik fasetin oldugu tarafa
lateral fleksiyon ve rotasyon ile artar. Oturmakla
ve lomber fleksiyonla azalir [5]. Tanisal olarak
spesifik bir goérintileme ydntemi yoktur.
En iyi tani yontemi LFS dugsunulen eklemin
bloklanmasi ile agrinin azalmasidir [6]. Lomber
faset sendromunda instabilitenin 6n planda
oldugu durumlarda tedavi cerrahidir. LFS
hastaliklarinda instabilite 6n planda olmadigi
durumlarda temel yaklasim sekli medikal
tedavi ve fizik tedavi seklindeki konservatif
yaklagsimlardir. Agri sorununun ¢o6zulemedigi
durumlarda ise tedavi yontemi perkutan invaziv
girisimsel islemlerdir [7]. Radyofrekans (RF)
ydntemi kronik agri tedavisinde son yillarda
uygulanan néroablasyon yaratarak agri iletimini
durdurmak amaciyla kullaniimaktadir. Bu
yontemle oldukga basarili sonuglar alinmaktadir

[8].

Calismamizdaki amacimiz agri Uzerinde
etkinligi  kanitlanmis  pulse radyofrekans
yonteminin osteoporozlu hastalarda var olan
faset sendromunun olusturdugu bel agrilarina
ve klinik iyilik haline etkinligini VAS ve MOI
testleri ile degerlendirmekti.

Gereg ve yontem

Bu galisma Ocak-Eylil 2019 tarihleriarasinda
Rize Kagkar Devlet Hastanesi’'nde yuratalda.
Calismamiz Rize Saglk il Mudurligi'nden etik
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onayi alinarak; etik, hukuki ve bilimsel kurallara
uygun olarak yapildi. Hastalardan ayrintili yazil
onamlar alindi.

Kabul Kriterleri:

1. Hastalarin osteoporoz tanisi almis ve
tedavilerinin devam ediyor olmasi

2. LFS 6n tanil hastalara lomber faset eklem
blokaji uygulanip agrida en az %50 azalma
olmasi

3. Hastalarin norolojik defisitlerinin olmamasi

4. Bel agrisina neden olabilecek infeksiyoz,
inflamatuar, timoral ve metabolik hastaliklarinin
olmamasi

Diglama kriterleri:

1. Lomber faset eklem blokajinda %50'nin
altinda agrida azalma

2. Osteoporoza sekonder vertebra
fraktlriine bagli bel agrisi olan hastalar

Calismaya dahil edilen hastalarimiza lomber
faset sendromu nedeniyle PRF ile denervasyon
uygulamasi planlandi. Rutin olarak butln
hastalarin kanama pihtilagsma testlerine bakildi.
Ameliyathanede yapilacak radyofrekans
uygulamasi i¢in hastalardan en az sekiz saatlik
aclik istendi. Monitorizasyondan sonra hastalar;
prone pozisyonda, yumusak elastik yastiklar basi
olusturmaktan kaginmak igin abdomenin lateral
kisimlarina koyuldu. C kollu skopi kullanilarak
anterior—posterior (AP) ve lateral floroskopik
goéruntuler alindi. Uygulanacak lomber faset
seviyeleri tespit edilerek isaretlemesi yapildi.
isaretlenen seviyelere %7’lik lidokain cilt-cilt
altinalokal anestezi uygulandi. Daha sonra skopi
esliginde radyofrekans icin kullanilacak 6zel bir
elektrot (22 G, 5 mm’lik aktif uclu elektrot) ile
isleme bagslandi. Transvers prosese yaklasinca
foramenin  slUperior ve dorsaline dogru
yonlendirildi. Elektrodun ucu, AP goérintilemede
faset eklemin ortasina, lateral goérintilemede
ise foramenin Ust ve dorsal alanina yerlestirildi.
Sekil 1'de PRF uygulamasinin sematik-manyetik
rezonans goruntileme goruntusu, Sekil 2’'de
ise sematik-floroskopik goriintisii mevcuttur.
Duyusal ve motor uyari tamamlandiktan
sonar iglem uygulanacak alana lokal anestezi
uygulandi. 3-5 dakika beklendikten sonra 42°C
ve 6 dakika pulse radyofrekans uygulandi.
BUtln hastalara islem sonunda 2 ml volim
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icinde Metilprednisolon ve Levobupivakain
yapildi. islem sonrasi hastalar 6 saat sire ile
serviste takip edilip birkag gun istirahat dnerileri
ile taburcu edildi. Taburcu edilen hastalarin
radyofrekans tedavisi sonrasi 1, 3 ve 6. aylarda
kontrolleri yapildi. Calismaya dahil edilen

hastalarin yas, cinsiyet, daha 6nce aldidi tedavi
(ilag tedavisi, fizik tedavi), tedavi dncesi Vizlel
Analog Skalasi (VAS) ve Modifiye Oswestry
indeksi (MOI) skorlari, tedavi sonrasi VAS ve
MOi skorlari kaydedildi.

Sekil 1. Lomber faset sendromunda pulse
rafyofrekansin  uygulama yerinin  sekilsel
gOruntisi

. Dorsal ramus Uzerindeki hedef alani goster-
mektedir

Sekil 2. Lomber pulse radyofrekans
uygulamasinin  sematik ve  floroskopik
goruntisinu

. Dorsal ramus Uzerindeki hedef alani
gOstermektedir

Bulgular

islem sonrasi 14 hastada 1. ayda agrilari
belirgin diizeyde azald!. islem dncesi VAS skoru
8 ile 10 arasi olan hastalarin islem sonrasi VAS
skoru 1. ayda 1-4 arasi oldugu tespit edildi.
Bu hastalarin 3. ve 6. ayda VAS skorlarinda
anlamh bir degisiklik olmadigi ve Klinik iyilik
halinin devam ettigi gézlemlendi. Bu hastalarda
MOI indeksine gore 38-48 puan arasinda olan
hastalarin islem sonrasi 1 ayda MOI indeksi
8-18 arasi oldugu, 3. ve 6. aylarda MOI indeksi
5-11 arasi oldugu tespit edildi. 3 hastada VAS
skoru 7 ile 10 arasi olup islem sonrasi 1. ayda
VAS 5 ile 6 arasinda olup 3. ve 6. aylarda
kismi rahatlamanin devam ettigi gorildi. Bu
hastalarin MOI indeks puani 38-47 arasi olup
islem sonrasi 1. ayda MOI 10-21 arasinda, 3.
ve 6. aylarda MOi indeks puani 8-15 arasi tespit
edildi. Yalnizca 1 hastada agrilarinda hi¢
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degisiklik olmadi. Islem ©ncesi ve islem
sonrasi ardisik zamanlarda VAS skoru 9 olarak
gorildi. Bu hastanin MOI indeks puani islem
Oncesi 42 olup islem sonrasi 1. ay 38, 3. ay 41
ve 6. ay 41puan olarak tespit edildi. Sadece 3.
ay belirgin rahatlayan hastalardan bir tanesinin
6. ayda agrisinda igslem 6ncesine gobre ayni
oldugu gorilda. Bu veriler 15131 altinda Friedman
Testi ile istatistiksel olarak degerlendirilmesi

Tablo 1. VAS istatistiksel degerleri

yapildi. VAS ve MOI degerlerinde p<0,05 olup
istatistiksel anlamli olarak degismis oldugu
g6ralda (Tablo 1, 2). Aylar arasindaki VAS ve
MOI degerleri Wilcoxon Signed Ranks Testi ile
karsilastirilarak degerlendirme yapildi. VAS ve
MOI degeri icin anlamhlik p<0,05 olup islem
Oncesiile 1. ay, 3. ay ve 6. ay arasindaki farklilik
anlamlidir (Tablo 3, 4).

N Minimum Maksimum Mean Std. Deviation Test Statistics®
islem Oncesi VAS 18 7 10 42,11 3,179 18
VAS 1.ay 18 1 21,06 8,003 41,948
VAS 3.ay 18 1 16,67 8,758 3
VAS 6.ay 18 1 16,61 10,600 18
Valid N (listwise) 18
a. Friedman testi
Tablo 2. MOI istatistiksel degerleri
N Minimum Maksimum  Mean Std. Deviation  Test Statistics?
islem Oncesi MOI 18 38 48 42,11 3,179 18
MOI 1.ay 18 8 38 21,06 8,003 41,948
MOi 3.ay 18 5 40 16,67 8,758 3
MOI 6.ay 18 4 41 16,61 10,600 18
Valid N (listwise) 18
a. Friedman testi
Tablo 3. VAS karsilastirmali istatistiksel degerleri
1.ay VAS- 3.ay VAS- 6.ay VAS- 3.ay VAS- 6.ay VAS- 6.ay VAS -
islem Oncesi iglem Oncesi iglem Oncesi  1.ay VAS 1.ay VAS  3.ay VAS
VAS VAS VAS
Z -3,637b -3,635b -3,630b -2,863b -2,174b -,359¢
Asymp.Sig. ,000 ,000 ,000 ,004 ,030 719

(2tailed)

a. Wilcoxon signed ranks test
b. Based on positive ranks

c. Based on negative ranks
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Tablo 4. MOI karsilastirmali istatistiksel degerleri

1.ay MOI- 3.ay MOI- 6.ay MOI- 3.ay MOI - 6.ay MOl - 6.ay MOI -
islem Oncesi Islem Oncesi Islem Oncesi  1.ay MOI 1.ay MOl 3.ay MOI
MOI MOI MOI
Z -3,724b -3,726b -3,725b -3,290b -3,271b -,539b
Asymp. Sig. ,000 ,000 ,000 ,001 ,001 ,590
(2-tailed)

a. Wilcoxon signed ranks test

b. Based on positive ranks

Tartisma
Bel agdrisi, insanlarin yaklasik %70'inin
yasamlari boyunca yasadiklari en yaygin

hastaliklardan biridir. Bununla birlikte olusan
is glcl kayblr ve maddi ylk nedeni ile son
zamanlarda daha ¢ok ilgi cekmeye baglamistir.
Bu nedenle son yillarda risk faktorlerinin
belirlenmesi, kronik hastaliklarin dzelliklerinin
taninmasi, tani ve tedavideki tibbi gelismeler
onem kazanmistir [9]. Osteoporoz, diisik kemik
mineral yogunlugu (KMY) ile olusan sistematik
bir hastalik olup kirik riski ile karakterizedir.
Kronik bir hastaliktir. Osteoporoz tedavisinde
amag kemik gucunu arttirarak kiriklari dnlemek
bdylece yeni kirk insidansini azaltarak
olusabilecek mortalite ve morbiditeyi azaltmaktir
[10]. Gunimizde gelisen teknoloji ve saglik
hizmetleriyle bireylerin yagsam sureleri giderek
uzamaktadir. Toplumun yas ortalamasinin
artmasina bagl olarak osteoporoz tanisi ile
daha fazla sayida bireyler osteoporoz tedavisi
almaktadir. Bu durumda osteoporozun primer
tedavisinin  maliyetini yUkseltmektedir [11].
Bu dejeneratif sireg igerisinde vertebralarda
osteoporozdan etkilenmektedir. Klinik olarak
kiriksiz bel agnlari ve faset sendromlari
gorilme riski artmaktadir [12]. Bel agrilarinin
%85’inin hastalarda etiyolojisi belli degildir.
Bel agrisi tedavisinde multidisipliner yaklasim
onemlidir. Tedavide genellikle sirasi ile
yapilacak yaklagsimlar medikal tedavi, fizik
tedavi, perkitan invaziv girisimler ve cerrahi
olarak siniflandirilabilir  [13].  Kronik bel
agrilarinin %15'’i faset eklem kaynakldir. Faset
eklem kaynakli agrilarin tedavi yénetiminde ise
Oncelikli olarak yatak istirahati ve analjezikler
kullaniimali devam eden inatgl agrilarda fizik
tedavi programlari uygulanmalidir. Semptomatik
iyilesme gordlmeyen hastalarda ise invaziv
teknikler (radyofrekans denervasyon, kriyo-

denervasyon, lokal uygulamalar vb.) uygulanir
[14]. Lomber faset eklem sendromunda temel
yéntem medial dalin blokajidir [15]. Klinik olarak
LFS diusundlen hastalarin tanisini desteklemek
icin hastaya bloklama yapilir. Bloktan sonra
hastanin agrisindaki yaridan fazla azalma
taniy1 dogrulamaktadir. Bu asamadan sonra
radyofrekans  termokoagulasyon  ydntemi
uygulanir. 1971 yilinda Rees [16] ilk kez cerrahi
yontemle faset eklemindeki artikller sinirleri
keserek faset rizotomiyi gerceklestirmistir. 1973
yilinda Shealy [17] faset eklem denervasyonunu
perkitan radyofrekans termokoagllasyon
yontemi ile  uygulamisti.  Radyofrekans
termokoagulasyon kronik agrilarda selektif
sinir harabiyeti olusturarak agri ¢ézimiinde
etkili olur. iki farkli tipi vardir. Konvansiyonel RF
uygulamasindaisiile doku hasariolusturulurken,
PRF ise klinik olarak nondestriktif bir
uygulamadir. Sluijter ve Cosman tarafindan PRF
gelistirilmigtir. PRF uygulamasi disuk 1si ile agri
kontroli saglanmaktadir [18]. PRF’in refraktér
agrih sendromlarda veya konservatif tedavinin
tolere edilemedigi durumlarda alternatif bir
tedavi olarak giivenle kullanilabilir [19]. Chao
ve ark. [20] yapmis oldudu calismada lumbar
ve servikal agrilarda pulse RF uygulamasinin
orta sureli agnilarda, Abejon ve ark. [21] lumbar
disk hernili ve spinal stenozlu vakalarda faydal
oldugunu goéstermislerdir. Hussain ve ark. [22]
ise basarisiz bel cerrahisi gegiren hastalarda
agri tedavisi icin tercih edilebilir bir ydéntem
olarak pulse RF’1 gdstermislerdir. Gofeld ve
ark. [23] yapmis oldugu faset eklemlerin RF
denervasyonunun hastalarda agrida rahatlama
sagladigi sonucuna varmiglardir. Mikeladze ve
ark. [24] yaptigi ¢alismada kronik faset eklem
agrisi olan hastalarin agrisinin rahatlamasini
sagladigi gérllmustir. Bizimde yaptigimiz
calismada literatire benzerlik gdstermistir.
Osteoporoz hastasinda bel agrisina neden
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olabilecek durum vertebra kingidir. Ancak
osteoporoza bagll kiriklarin ¢cogu baslangicta
mindr kiriklardir. Mindr kiriklar vertebralarda
sekil bozuklugu vyapar. Osteoporoza eslik
eden dejeneratif slre¢ faset yapilarini
bozarak agri olusturur [25]. Calismamizda
hastalarin  géruntilemelerinde  akut agn
olusturabilecek vertebra kirdi tespit edilmedi.
Faset sendromundan dolayl bel agrisi olan
osteoporoz hastalara pulse RF iglemi uygulandi.
Literatlrt destekler sekilde PRF uygulamasinin
etkinligi istatistiksel olarak anlamli bulunmustur.
Hasta segiminin uygulamanin basarisinda etkili
oldugu ve bu nedenle altta yatacak bagka bir
neden olup olmadigi arastiriimalidir. Beklentinin
hastaya dogru sekilde aktariimasi da énemli
diger bir faktordir.

Sonug olarak, osteoporoz toplumda sik
gorilen ve inatgl agrilar ile seyri olan bir
hastaliktir. Bu surecte agrilara yonelik birgok
tedavi yapilmaktadir. En buyuk payr medikal
tedavi tutmaktadir. Medikal tedavin yogun ilag
kullanmasinin yaninda hastalara maddi yuk
olusturmaktadir. Bu baglamda lomber faset
radyofrekans uygulamasi osteoporoza bagh
lomber agrilarda medikal tedavi gibi mali bir
yuk getirmeden yogun medikal tedavisinin
online gecgebilecek ve hasta yasam kosullarini
dlzeltebilecek agriya yonelik alternatif bir
ydntem olabilir.

Cikar iligkisi: Yazarlar ¢ikar iligkisi olmadigini
beyan eder.
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Does vancomycin powder topically apply to the peripheral nerve cause
perineural fibrosis?

Periferik sinir tizerinde topikal uygulanan vancomisin toz perinéral fibrozise neden olur
mu?

Semih Kivanc Olguner, Mustafa Celiktas, Kivilcim Eren Erdogan, Kenan Daglioglu, Ismail Istemen,
Ali Arslan, Vedat Acik, Ali lhsan Okten, Yurdal Gezercan
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Abstract

Purpose: The aim of this experimental rat study is to investigate whether vancomycin powder directly and
topically applied on the sciatic nerve causes perineural fibrosis and chronic inflammation development.
Materials and Methods: Thirty young adult male Wistar-Albino rats were included in the study and divided
into 3 groups of 10 rats based on the dose to be applied after intraperitoneal anesthesia. After the sciatic
nerve exploration, 10 rats (group 1) were administered a single dose of vancomycin powder, 10 rats (group 2)
were administered a double dose of vancomycin, and control group was created with 10 animals which were
administered no medication (group 3). After 3 weeks, rats were sacrificed, tissue samples were taken around
sciatic nerve and sent for histopathological examination.

Results: Grade 1 perineural fibrosis was detected in 1 animal (10%) in group 1. Grade 2 perineural fibrosis was
detected in 1 animal (10%) and grade 1 perineural fibrosis was detected in 1 of 10 animals (10%) in group 2. In
Group 3, grade 1 perineural fibrosis was detected in 1 experimental animal (10%). Chronic inflammation was
not detected in any experimental animal. No significant difference was found between the 3 groups in terms of
perineural fibrosis (p=0.753).

Conclusion: In this experimental animal study, we found that fibrosis development did not differ significantly
among the groups. We believe that more objective results can be obtained as a result of experimental studies
with larger participation and more detailed histopathological examinations.

Key words: Perineural fibrosis, sciatic nerve, vancomycin powder.

Olguner SK, Celiktas M, Eren Erdogan K, Daglioglu K, Istemen I, Arslan A, Acik V, Okten Al, Gezercan Y. Does
vancomycin powder topically apply to the peripheral nerve cause perineural fibrosis? Pam Med J 2021;14:354-
360.

Oz

Amagc: Bu deneysel sigan galismasinin amaci direk olarak siyatik sinir Gzerine topikal uygulanan vancomisin
tozun perinoral fibrozis ve kronik inflamasyon gelisimine neden olup olmadigini arastirmaktir.

Material and methods: Otuz adet erkek Wistar-Albino cins sigan galismaya dahil edilerek intraperitoneal
anestezi sonrasi uygulanacak doz miktarina goére 10’arli 3 gruba ayrildi. Siyatik sinir ekplorasyonu ardindan
tek doz vankomisin toz verilen 10 sigan (grup 1), ¢ift doz vankomisin uygulanan 10 si¢an (grup 2) , 10 hayvana
ise ilag veriimeyerek kontrol grubu (grup 3) olusturuldu. 3 hafta sonra ise siganlar sakrifiye edilerek siyatik sinir
etrafindaki doku érnekleri alindi ve histopatolojik incelemeye gonderildi.

Bulgular: Grup 1'de 1 (%10) hayvanda evre 1 perinoral fibrosis tespit edildi. Diger 9 (%90) deney hayvaninda
epidural fibrozis gorulmedi. Grup 2'deki 10 deney hayvanindan 1 tanesinde (%10) evre 2, 1 tanesinde ise
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(%10) evre 1 perindral fibrozis saptandi. Sekiz hayvanda (%80) ise perindral fibrozis bulgusu saptanmadi. Grup
3 de ise 1 (%10) deney hayvaninda evre 1 perindral fibrozis saptandi. Kronik inflamasyon ise higbir deney
hayvaninda tespit edilmedi. Istatistiksel incelemeler sonucunda 3 grup arasinda perinéral fibrozis agisindan
anlamli farklilik saptanmadi (p=0,753).

Sonug: Bu deneysel hayvan calismasinda vankomisin toz uygulanan hastalarda fibrozis gelisiminin gruplar
arasinda anlamli farklilk gostermedigini saptadik. Daha buyuk katimli ve histopatolojik incelemelerin daha
detayli yapilacadi deneysel ¢alismalar sonucunda daha objektif sonuglara varilacagi kanaatindeyiz.

Anahtar kelimeler: Perinoral fibrozis, siyatik sinir, vankomisin toz.

Olguner SK, Celiktas M, Eren Erdogan K, Daglioglu K, istemen I, Arslan A, Acik V, Okten Al, Gezercan Y.
Periferik sinir Gzerinde topikal uygulanan vancomisin toz perinéral fibrozise neden olur mu? Pam Tip Derg

2021;14:354-360.

Introduction

One of the most feared complications of
spine surgery is surgical site infection (SSI).
It has been reported in the literature that the
incidence in different series is between 0.7% and
12.0% [1-3]. SSI has been reported to increase
healthcare cost, readmissions rate, and length
of hospital stay [4-6]. To avoid these unfavorable
situations, preventive strategies are being
developed. The most common cause of wound
infections in spine surgery is Staphylococcus
epidermidis and Staphylococcus aureus.
As the incidence of these two infections
increases, the incidence of methicillin-resistant
staphylococci increases, and cephalosporin
and broad-spectrum antibiotics used in the
treatment becomes ineffective against these
resistant strains [7]. Vancomycin has been
used for many years to treat infections caused
by gram (+) cocci. Vancomycin, which is a
tricyclic glycopeptide, shows serious toxic side
effects in intravenous use, and that concerns
many clinicians. Hypotension, nephrotoxicity,
ototoxicity, hypersensitivity reactions, and red
man syndrome are the most common side effects
[4]. However, the administration of locally applied
vancomycin passes to the systemic circulation at
minimal doses prevents the occurrence of side
effects and has been reported to be effective in
the prevention of SSI [8-10]. Although systemic
complications of vancomycin are well known,
there are few studies on the side effects of its
local use. Moreover, it has been introduced as
a safe agent especially in spine surgery, it has
been investigated in many studies whether it
has pseudarthrosis, ototoxic and nephrotoxic
effects [11, 12]. There is only one study in the
literature investigating the effect of vancomycin
powder on epidural fibrosis. This study was
performed on rats undergoing laminectomy [5].
To the best of our knowledge, the first study
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conducted on peripheric nerves in the literature
is our study. Based on this idea, we planned an
animal experimental study considering whether
vancomycin powder has an irritative effect
on the peripheral nerve in histopathological
terms, and investigated the presence of chronic
inflammation and perineural fibrosis on rat
sciatic nerve.

Materials and methods
Experimental animals

This study was approved by the local Animal
Research Ethics Committee of Cukurova
University and 30 young adult male Wistar-
Albino rats were (bodyweight 200+20 g)
obtained from the breeding colony of the animal
house of University.

The rats were divided into three groups
randomly corresponding to the dose and
application of Vancomycin powder. Single-dose
vancomycin powder was applied to 10 rats
(Group 1) and double dose vancomycin powder
was applied to 10 rats (Group 2). Ten rats did
not take any medication and were accepted as
the control group (Group 3). All animals were
followed in a temperature-controlled room
(23£1°C), with a day/night cycle, and had free
access to laboratory food and tap water.

Sciatic nerve dissection

Rats were anesthetized by intraperitoneal
administration of a mixture of 10 mg/kg ketamine
and 10 mg/kg xylazine. Following anesthesia
left hindlimb was shaved, prepped with 10%
povidone-iodine solution. Two cm incision was
made on the skin and by soft dissection, under
an operation microscope, the left sciatic nerve
was exposed through the gluteal muscle (Figure
1 and 2).



Vancomycin powder use in peripheral nerves

Figure 1. Following anesthesia, an incision
was made on the left hindlimb and sciatic nerve
exposed through gluteal muscle dissection

Figure 2. White arrow indicates exposed sciatic
nerve through the gluteal muscle

Vancomycin powder application

Calculated as 14.3 mg/kg for a single dose
of vancomycin and 28.6 mg/kg for a double
dose of vancomycin, the animals were locally
administrated. In calculating the dose of the
drug to be administered, mg/kg required to be

equivalentto 1 grdrug dose administered to adult
humans were calculated. For the preparation of
vancomycin powder preparations, support was
received from an experienced pharmacologist.
Vancomycin powder was poured onto the sciatic
nerve at predetermined doses in rats in group
1 and group 2, and right after that, a marker
suture prolene (4/0) (ETHICON, San Lorenzo,
USA) was placed adjacent to the nerve to create
a landmark for pathological sampling. In group
3, only marker sutures were placed adjacent to
the nerve. In all three groups, the layers were
closed with vicryl (4/0) (ETHICON, USA) suture.

Histopathological examination

Three weeks later, the animals were
sacrificed, and the areas where the marker
sutures were placed were reopened, and tissue
samples were obtained from approximately 1
cm? area centering the nerve. Biopsy samples
were fixated in 10% formaldehyde solution and
then sampled for pathological examination.
After routine fixation and follow-up procedures,
4-micron  sections were stained  with
hematoxylin-eosin. Besides, trichrome staining
was performed by the histochemical method.
The cases were evaluated by pathologists with
the single-blind method. In samples evaluated
by two different pathologists, perineural fibrosis
around the sciatic nerve was performed
according to the staging and histological
parameters of Nahm et al. [8]. These two
parameters were the character of fibrosis (loose
vs dense) and the extent of fibrosis (focal vs
diffuse). Perineural fibrosis was evaluated on a
5-grade scale (grade 0 = absence of fibrosis,
grade 1 = loose or focal fibrosis, grade 2 = loose
or diffuse fibrosis (>50%), grade 3 = dense or
focal fibrosis, and grade 4 = dense or diffuse
fibrosis (>50%). Perineural inflammation was
evaluated at the end of 21 days as indicated
in Nahm et al.’s [8] study. Inflammation was
evaluated based on the number of mononuclear
cells and aggregation as defined by Salafia et
al. [13]. The degree of chronic inflammation
was graded as follows: grade 0 = absent, grade
1 = one focus of at least five mononuclear
inflammatory cells, grade 2 = more than one
focus of grade 1 or at least one focus of 5-20
mononuclear inflammatory cells, grade 3 =
multiple confluent foci of grade 2, and grade 4 =
diffuse and dense inflammation.
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In the microscopical examination, fibrosis and
inflammation were tried to observe around
peripheral nerve sections.

Statistical methods

SPSS 24.0 (IBM Corporation, Armonk, New
York, United States) software was used to
analyze the variables. Comparison of the groups
with each other based on perineural fibrosis
and chronic inflammation was conducted with
Kruskal-Wallis H Test, Monte Carlo Simulation,
and Exact p values. Quantitative variables were
shown as grouped median (Minimum-Maximum)
in the tables. The statistical significance level
was accepted as p<0.05.

Results

No infection was observed in the study group
before the intervention or during the follow-up
periods of the animals.

Grade 1 perineural fibrosis was detected in
1 animal (10%) in Group 1 (Figure3). Perineural
fibrosis was not observed in the other 9
experimental animals (90%).

Figure 3. The histopathological evaluation
revealed scattered fibroblastic activity with
minimal inflammation. This finding was scored
as minimal fibrosis around the nerve as graded.
Following hematoxylin-eosin staining, the arrow
indicates thin fibrotic band formation and small
vessel proliferation detected in a rat in group 1
atx100 magnification under microscope view
are consistent with grade 1 fibrosis

Grade 2 perineural fibrosis was detected in
1 animal (10%) and grade 1 perineural fibrosis
was detected in 1 of 10 animals (10%) in group
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2 (Figure 4). Eight animals (80%) had no signs
of perineural fibrosis (Table 1).

Figure 4. The histopathological examination
revealed different fibrosis stages according to
the grading scheme. The fibroblastic activity of
more than 50% around the nerve sheath was
detected in 1 rat in group 2 which was graded
as 2 for perineural fibrosis. Hematoxylin-eosin
sections under x40 magnification, the arrow
indicates fibrosis areas that migrate into fat
tissue consisting of fibroblasts and capillary
vessels around nerve plexuses were consistent
with grade 2 fibrosis

In Group 3, grade 1 perineural fibrosis was
detected in 1 experimental animal (10%).

Chronic inflammation was not observed in
any experimental animal.

No significant difference was found between
the 3 groups in terms of perineural fibrosis
statistically (p=0.753) (Table 2).

Discussion

In parallel with advances in modern medicine
in recent years, access of patients to health
services have become easier and surgical
treatments have become more common. Spine
and peripheral nerve surgery are also affected
by this condition, and surgical treatments have
begun to be applied especially in cases where
there is no response to medical treatment. This
has led to the incidence of more surgical site
infections in clinical practice [1]. Vancomycin
powder wused to prevent postoperative
surgical site infection in spine surgery has
been the subject of many studies [7, 14-16].
Hypersensitivity reactions that may be caused
by vancomycin used intravenously in clinical
practice make many physicians reluctant to use
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Table 1. The outcomes of the histopathologic evaluation of the study group

Group 1 Group 2 Group 3 Total p value
(n=10) (n=10) (n=10) (n=30)
n/ (%) n/ (%) n/ (%) n/ (%)
Perineural Fibrosis
Grade 0 9 (90.0) 8 (80.0) 9 (90.0) 26 (86.7) 1
Grade 1 1(10.0) 1(10.0) 1(10.0) 3(10.0)
Grade 2 0(0.0) 1(10.0) 0(0.0) 1(3.3)
Chronic
Inflammation
Grade 0 10 (100.0) 10 (100.0) 10 (100.0) 30 (100.0) -
Grade 1 0(0.0) 0(0.0) 0(0.0) 0 (0.0)
Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Fisher Freeman Halton Test (Monte Carlo)

*Group 1: Single dose vancomycin applied, Group 2: double dose vancomycin applied,

Group 3: control group

Table 2. The statistical analysis results of the study group

Groups Perineural fibrosis Chronic Inflammation
Median (Min / Max) Median (Min / Max)

Group 1 (n=10) 0.10 (0/1) 0(0/0)

Group 2 (n=10) 0.22 (0/2) 0(0/0)

Group 3 (n=10) 0.10 (0/1) 0(0/0)

Total (n=30) 0.14 (0/2) 0(0/0)

P value 0.753 @ 10

Kruskall Wallis H Test (Monte Carlo a / Exact b) / Min.: Minimum - Max.: Maximum.
Group 1: single dose vancomycin applied, Group 2: double dose vancomycin applied,

Group 3: control group

this drug. Besides, the widespread intravenous
use of vancomycin can lead to the formation
of vancomycin-resistant strains and thus
threaten public health. However, vancomycin
applied locally remains in a closed area for a
long time and thus causes limited participation
in the systemic circulation [9, 17]. It is thought
that the drug reduces the side effect profile
[11]. Therefore, local and prophylactical use of
vancomycin has become widespread rapidly.
The studies investigating the side effects of
vancomycin powder have questioned new

bone formation, hypersensitivity reactions and
epidural fibrosis [5, 11]. Although peripheral
nerve surgery and spine surgery are generally
examined under the same heading, most of the
local vancomycin powder studies in the literature
have been conducted in the spine surgery area,
and there are no studies on peripheral nerves
[6, 10, 14, 15, 18]. Therefore, we investigated
the effect of local vancomycin powder directly
on the sciatic nerve in our study.
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In this study, as a result of vancomycin
powder administration and histopathological
examination in 2 different groups in different
doses, grade 2 fibrosis development was
observed in 1 rat in group 2 and grade 1 fibrosis
development was observed in 1 rat. The nerve
dissection was conducted under an operating
microscope to prevent the development of
epidural fibrosis from surgical trauma. No
grade 2 fibrosis was detected in groups 1 and
3. Although there is no statistically significant
difference in the degree of fibrosis observed
between the 3 groups, we think that this result
may be important. Detection of grade 1 fibrosis
was detected in all 3 groups suggests that this
may be due to surgical dissection. However, the
presence of grade 2 epidural fibrosis in group 2,
even in only one experimental animal, suggests
that a dose-dependent effect may be observed.
Clippinger et al. [5] applied vancomycin
powder locally to rats following laminectomy
and investigated the development of epidural
fibrosis in their experimental study. Although
no statistically significant difference was found
between the control group and animals with
vancomycin powder administered, it was
emphasized that the result might be different in
a study group with more rats.

In our study, the presence of inflammation,
as well as fibrosis, was investigated, and no
findings of chronic inflammation were detected
in histological examination in all 3 groups. In
this context, we did not find any irritant effect of
vancomycin powder in our study.

The strong aspect of our study is the first study
on peripheral nerves. Secondly, vancomycin
powder applied to the sciatic nerve spread over
a very small anatomical area. Therefore, unlike
the practice in spine surgery, speculations
such as the wide distribution of the drug to the
surgical field and loss of its effectiveness have
been prevented. Besides, since there would
be no exposure to the laminectomy process,
the microtrauma to be created by the surgical
procedure on the dura was limited.

The weak aspect of our study is that the
number of animals included in the experiment
population is few. Lastly, electron microscopy
examination in the histopathological
examination could have contributed in terms
of examining tissue qualities in a more detailed
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way and evaluating especially the inflammation
more accurately.

In this experimental animal study, we
found that fibrosis development did not differ
significantly between the groups in rats
administered with vancomycin powder. In this
context, we think that it can be used especially
in patients who undergo peripheral nerve repair
to prevent adhesions and scar development in
open and dirty injuries. We believe that more
objective results can be obtained in further
experimental studies with larger participation and
more detailed histopathological examinations.

Conflict of interest: No conflict of interest was
declared by the authors.
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The impact of elevated cumulative anthracycline dose on cardiac
repolarization changes in children with cancer: a prospective study

Artan kidmdilatif antrasiklin dozunun kanserli ¢ocuklardaki kardiyak repolarizasyon
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Abstract

Purpose: We aimed to prospectively interpretthe cardiac repolarization changes with 12-lead electrocardiography
(ECG) in children with cancer who were treated with anthracycline drugs.

Materials and methods: A total of 53 patients with cancer treated with anthracycline were enrolled in the study.
During 6-month follow-up, standard 12-lead ECG was performed at basal, 1st, 4th, and 24th hours after the
first dose of anthracycline treatment, at the time of 120 mg/m2 cumulative anthracycline dose and 240 mg/m?
of cumulative anthracycline dose in the same patients, respectively. P dispersion (PWd), QT dispersion (QTd),
corrected QT dispersion (QTcd), Tp-e interval, Tp-e/QT, and Tp-e/QTc ratio were obtained from 12-lead ECG.
The patients were classified into three groups according to increasing cumulative anthracycline doses: Group 1:
first dose (n=53), Group 2: 120 mg/m? (n=53), Group 3: 240 mg/m? (n=53).

Results: The median age was 48 months (range 9-192 months). While PWd, QTd, QTcd, and Tp-e interval were
significantly increased during first 24 hours of the first dose (p<0.001, p=0.005, p=0.041, p=0.016, respectively),
Tp-e/QT and Tp-e/QTc ratios were significantly altered during first 24 hours of 120 mg/m? cumulative dose of
anthracycline treatment (p<0.001). Any changes in 12-lead ECG were not significantly at 240 mg/m2 cumulative
dose. However, it was detected that all variables were affected according to each increased anthracycline
cumulative dose despite it was not statistically significant.

Conclusions: ECG parameters such as PWd, QTd, QTcd, Tp-e interval, Tp-e/QT, and Tp-e/QTc ratios are
useful for detecting subclinical cardiac abnormality and acute anthracycline toxicity during both uses of single-
dose anthracycline and increased anthracycline doses. These parameters may also predict arrhythmias in
patients with cancer.

Key words: Childhood cancer, anthracyclines, cardiac toxicity, ECG, dispersion.
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0Oz
Amag: Antrasiklin kemoterapisi ile tedavi edilen kanserli cocuklarda kardiyak repolarizasyon degisikliklerini 12
derivasyonlu elektrokardiyografi (EKG) ile degerlendirmeyi amacladik.
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Gere¢ ve yontem: Antrasiklin ile tedavi edilen kanserli toplam 53 hasta galismaya dahil edildi. Bu hastalara
12 derivasyonlu EKG ile antrasiklin tedavisinin ilk dozu, 120 mg/m? ve 240 mg/m? kiimdilatif dozu sirasinda her
doz uygulamasinin ilag verilmeden hemen 6ncesinde ve ilag verildikten sonraki 1., 4. ve 24. saatinde EKG’leri
cekildi. Bu EKG’lerden P dispersiyonu (PWd), QT dispersiyonu (QTd), dizeltiimis QT dispersiyonu (QTcd), Tp-e
araligi, Tp-e/QT ve Tp-e/QTc orani hesaplandi. Hastalar artan kiimdlatif antrasiklin dozlarina gére G¢ gruba
ayrildi: Grup 1: ilk doz (n=53), Grup 2: 120 mg/m? (n=53), Grup 3: 240 mg/m? (n=53).

Bulgular: Ortanca yas 48 ay (aralik 9-192 ay) idi. ilk dozun ilk 24 saatinde PWd, QTd, QTcd ve Tp-e degiskenleri
anlamli olarak artis gosterdigi saptandi. (sirasiyla p<0,001, p=0,005, p=0,041, p=0,016). 120 mg/m? kiimulatif
antrasiklin tedavisinin ilk 24 saatinde ise Tp-e/QT and Tp-e/QTc oranlari istatistiksel anlamli olarak degisiklik
gosterdi (p<0,001). 240 mg/m? kiimUlatif antrasiklin dozunda ise herhangi bir anlamli degisiklik saptanmadi.
Ancak istatistiksel olarak anlamli olmamakla birlikte, artan her antrasiklin kimulatif doza bagh olarak disperisyon
degiskenlerinde uzama, Tp-e/QT ve Tp-e/QTc oranlarinda ise azalma oldugu belirlendi.

Sonug: PWd, QTd, QTcd, Tp-e araligi, Tp-e/QT ve Tp-e/QTc oranlan gibi EKG degiskenleri, hem tek
doz antrasiklin hem de artan antrasiklin kullanimi sirasinda subklinik kardiyak toksisite ve akut antrasiklin
toksisitesinin bulgularini saptamada yararl oldugunu gosterdi. Bu parametreler degerlendirildiginde kanserli
hastalarda aritmileri de belirlemede énemli olacaktir.

Anahtar kelimeler: Cocukluk ¢agdi kanseri, antrasiklinler, kardiyak toksisite, EKG, dispersiyon.
Aydin Kéker S, Oymak Y, Mese T, Yilmazer MM, Demirag B, Ozdemir R, Karapinar TH, ince D, Vergin R.

Artan kimulatif antrasiklin dozunun kanserli cocuklardaki kardiyak repolarizasyon degisiklikleri Gzerine etkileri:
Prospektif bir galisma. Pam Tip Derg 2021;14:362-370.

Introduction

According to the latest study published
by the German Children’s cancer registry, the
5-year survival of children under the age of 15
is reported as 85% [1]. Along with increased
survival after settled chemotherapy protocols,
toxicity findings related to chemotherapy have
come to the fore. A potential complication of
anticancer treatment is short-term and long-
term cardiovascular toxicity [2]. Toxicity related
to anthracycline may be encountered in acute
or chronic forms. It may occur as asymptomatic
(subclinical) or symptomatic cardiac events
[3]. The acute form of anthracycline toxicity
involves electrocardiography (ECG) changes,
rhythm disorders, and immediate ventricular
dysfunction. P wave dispersion (PWd), corrected
QT interval (QTc), QTc dispersion, and QT
dispersion (QTd) were shown to have predictive
roles for atrial and ventricular arrhythmia and
all mortality linked to these causes. Increasing
P-wave dispersion reflects the tendency of the
atrial myocardium toward rhythm disorders like
atrial flutter and fibrillation. QT, QTd, and QTc
are indices of spatial dispersion of ventricular
recovery. Previous studies have shown that
patients with increased QT and QTd are more
prone to ventricular arrhythmia and even sudden
cardiac death [4, 5]. In recent years, Tp-e interval
and Tp-e/QT ratio have been revealed to be
new non-invasive electrocardiographic (ECG)
markers of ventricular repolarization dispersion.
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Researchers have stated that lengthened Tp-e
interval and increasing Tp-e/QT and Tp-e/
QTc ratios are associated with a tendency
toward ventricular arrhythmia and sudden
cardiac death [6, 7]. There are higher rates
of subclinical heart disease (62%); however,
it is frequently reversible. In asymptomatic
cardiotoxicity, arrhythmia like ventricular
tachycardia and lengthened Q-T interval may
be observed. Rarely, arrhythmic and ischemic
attacks are observed [8]. Chronic cardiotoxicity
linked to anthracyclines is related to cumulative
medication dose. Patients receiving increasing
cumulative doses of 400, 550, and 700 mg/m?
doxorubicin were shown to develop clinical heart
failure of up to 3%, 7%, and 18%, respectively.
Most cardiomyopathy related to cumulative
dose is irreversible [9].

In spite of lengthened life expectancy
with intense chemotherapy protocols for
childhood cancers, cardiac side effects
related to treatment are still a problem. One
of the most commonly used medications is an
anthracycline. The most well-known findings
of chronic cardiotoxicity associated with
anthracycline are cardiomyopathy, myocardial
infarcts, and stroke. Additionally, subclinical but
significant acute cardiotoxicity is still not fully
explained. In this study, we aimed to assess
the subclinical cardiac anomalies and acute
anthracycline toxicity with a P wave, QT, QTc
dispersion, Tp-e interval, Tp-e/QT, and Tp-e/
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QTc ratio using 12-lead ECG in pediatric cancer
patients with anthracycline group medication in
their treatment protocol during both single-dose
anthracycline treatment and with increasing
cumulative doses.

Materials and methods
Study population

From 2014 to 2015, children with cancers who
were treated with any anthracycline drugs were
enrolled in this prospective observational study
at the department of oncology. During 6-month
follow-up, standard 12-lead ECG was performed
at the basal point, 1st, 4th, and 24th hours after
the first dose of anthracycline treatment, at the
time of 120 mg/m? cumulative anthracycline
dose and 240 mg/m? of cumulative anthracycline
dose in the same patients, respectively. P
wave dispersion (PWd), QT dispersion (QTd),
corrected QT dispersion (QTcd), Tp-e interval,
Tp-e/QT, and Tp-e/QTc ratio were evaluated
from 12-lead electrocardiography. The patients
were classified into three groups according to
increasing cumulative anthracycline doses:
Group 1: first dose (n=53), Group 2: 120 mg/m?
(n=53), Group 3: 240 mg/m? (n=53). Patients’
demographic features were obtained from the
patient data system.

Patients were excluded if they were using
any medication which lengthens the QT
duration or if they had any electrolyte imbalance
causing lengthened QT (hypopotassemia,
hypocalcemia, hypomagnesemia). Additionally,
patients with hypothermia, congenital heart
disease, or a history of dysrhythmia were
excluded.

The study was conducted in accordance
with the Declaration of Helsinki. Izmir Dokuz
Eylil University Ethics Committee approval
under protocol number 225-SBKAEK (date:
30.10.2014), was granted and consent informed
was obtained from the patients and their parents.

Electrocardiography

The standard 12-lead ECG (Cardiofax GEM,
Model 9022 K; Nihon Kohden Tokyo, Japan) was
recorded ata speed of 25 mm/s and an amplitude
of 1 mV/cm while the patients were lying in a
supine position right after the diagnoses were
made. P wave dispersion (PWd), QT dispersion
(QTd), corrected QT dispersion (QTcd), Tp-e

interval, Tp-e/QT, and Tp-e/QTc ratio were
calculated from 12-lead electrocardiography.
To increase the accuracy of the measurements,
ECG recordings were scanned and transferred
to a personal computer. After usingx400 zoom
in Adobe Photoshop software, assessments
were made directly from the ECG tracing by one
pediatric cardiologist who was blind to the data.
No significant discrepancy was present between
investigators. The interobserver variance for
each measurement ranged between 5% and
12%.

P-wave dispersion: We defined the onset
of the P-wave as the junction between the
isoelectric line and the beginning of the P-wave
deflection, and the offset of the P-wave as
the junction between the end of the P-wave
deflection and the isoelectric line. We calculated
the dispersion of the P-wave as the difference
between the maximum and minimum P-wave
duration (P-wave dispersion: maximum P-wave
duration—minimum P-wave duration) [10]. P
waves from all 12 leads were measured and
used for calculations.

QT dispersion: We measured the QT interval
from the beginning of the QRS complex to the
end of the T-wave, but did not measure the QT
interval if the T-wave was absent. If T-waves had
two peaks and the second was <50% of the first
one, then the point where the first peak reached
the isoelectric line was assumed to be the end
of the T-wave. For every patient, we calculated
the corrected QT (QTc) interval regarding the
previous cardiac cycle length according to the
Bazzet formula [11]. In the presence of a U
wave, the end-point of the T wave was accepted
as the lowest point between the T and U waves.
Both the QT (QTd) and QTc (QTcd) dispersions
were calculated as the difference between the
maximum and minimum QT and QTc intervals
[12].

Tp-e interval: Tp-e was measured from
Tp (highest point of the T-wave, T-wave with
maximum amplitude) to Te. We defined Te
as the intersection point of the tangent to the
downslope of the T-wave and isoelectric line.
If a lead contained inverted T-waves, the
measurement was taken from the lowest point
of the inverted T-wave to Te. The U-wave was
not taken into consideration [13]. The Tp-e/QT
ratio was calculated from these measurements
[14].
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Echocardiography

All the echocardiographic images were
acquired using an EPIQ 7 ultrasound system
(IE5x Matrix System, Phillips Medical Systems,
Andover, MA). All measurements were taken
according to the methods recommended by the
American Society of Echocardiography [15].
Images were recorded at end-expiratory phase
using a 5 MHz centre frequency phased-array
probe with second-harmonic imaging. Two-
dimensional (2D) greyscale images at a frame
rate of 60 and 90 frames/s were obtained from
the apical four-chamber view.

Statistical analysis

SPSS 18.0 was used (SPSS Inc., Chicago,
IL, USA) for statistical analysis. The distribution
pattern of the data was evaluated via the
Kolmogorov—Smirnov test. Values are expressed
as mean + SD or median (interquartile range)
where appropriate. According to the distribution
type of the variable, comparison of independent
means was performed with the Mann Whitney
U test or Student’s t test, whereas comparison
of dependent means was performed with the
paired Student’s t test or Wilcoxon test. Chi-
square analysis was used for the comparison of
categorical variables. The associations between
parameters were assessed using Spearman’s
correlation test for normally distributed data and
Pearson’s test for abnormally distributed data.
A p-value <0.05 was considered statistically
significant.

Results

The data were collected from 53 patients
with cancer. There were 32 males (60.4%) and
21 females (39.6%) patients in the baseline
study group. The median age in our study was
48 months with a range from 9 to 192 months.
Table 1 shows the type of cancer in our study. All
types of cancer were distributed as 38 patients
(71.7%) with acute leukemia, 2 patients (3.8%)
with T lymphoblastic lymphoma, and 13 patients
(24.5%) with other childhood cancers who
treated with anthracycline during chemotherapy
protocols (Table 1).

At the time of diagnosis 53 patients did
not have malnutrition. None of our patients

365

had received radiotherapy. Aortic coarctation,
tricuspid insufficiency, patent foramen ovale
(PFO), atrial septal defect (ASD), mitral
insufficiency, and decreased apical function, and
left shift of intraventricular septum in mid septal
region were detected with echocardiography in
7 of 53 patients.

The comparison of the electrocardiographic
features of the basal, 1st, 4th, and 24th hours
after the first dose of anthracycline treatment
is given in Table 2. Table 2 shows that QT and
QTc dispersions were found to be significantly
higher at the first hour, and the PW and Tp-e
dispersions at the first, fourth and twenty-fourth
hours. There were no differences in Tp—e/QT
ratios, and Tp—e/QTc ratios 24 hours after the
first dose of anthracycline chemotherapy.

The comparison of the electrocardiographic
features of the basal, 1st, 4th, and 24th hours
after the 120 mg/m? cumulative dose of
anthracycline chemotherapy is given in Table
3. There were no differences in PW, QT, and
QTc dispersions during 24 hours after the first
dose of anthracycline chemotherapy. The Tp—e/
QT and Tp-e/QTc ratios at the first, fourth, and
twenty-fourth hours and Tp—e dispersions at the
first hour were found to be significantly higher
at 120 mg/m? cumulative dose of anthracycline
treatment. According to the comparison of the
electrocardiographic features of the basal,
1st, 4th, and 24th hours after the 240 mg/m?
cumulative dose of anthracycline chemotherapy,
no significant difference was found in all of the
parameters.

When the increasing cumulative
anthracycline dose is compared with the first
dose, PW dispersion was identified to have a
statistically significant increase with 120 mg/m?
and 240 mg/m? cumulative dose compared to
the first dose (p=0.025, p=0.025, respectively).
Though not statistically significant, with
increasing cumulative anthracycline dose, QT,
QTc, and Tp-e dispersions were identified to
lengthen. There was a statistically significant
reduction identified for Tp-e/QT ratio and
Tp-e/QTc ratio between the first dose and 120
mg/m? cumulative dose (p=0.001, p<0.001,
respectively) (Table 4).
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Table 1. Baseline characteristics of cancer types

Type of cancer Frequency Percent
Acute leukemia (ALL+ AML) 38 7.7
Lymphoma (HL+ T cell lymphoblastic lymphoma+ Burkitt lymphoma) 7 13.2
Solid tumor 8 15.1
Total 53 100.0

ALL=acute lymphoblastic leukemia

AML=acute myeloid leukemia

HL= Hodgkin Lymphoma

Solid tumor included Neuroblastoma+Hepatoblastoma+Ewing sarcoma+Wilms tumor+Osteosarcoma

Table 2. Comparison of electrocardiographic characteristics between the groups at the first dose of
anthracycline (n=53)

Basal 1st hour (B) 4" hour (C) 24" hour (D) p(A-B) p(A-C) p(A-D)
(A) (meantSD) (meantSD) (meantSD) (meanzSD)
PW 12.6+6.78 18.3+£7.59 15.56+6.55 18.86+11.91 0.001 0.032 0.002
dispersion
(ms)
QT 27.07+13.4 34.71£17 1 29.90£13.21 30.94+13.19 0.005 0.288 0.193
dispersion
(ms)
QTc 33.50+16.6 41.37+22.2 37.5£19.39 40.32+19.73 0.041 0.223 0.091
dispersion
(ms)
Tp-e 17.54+9.98 22.7+11.79 24.33+x11.18 22.26x10.07 0.016 0.001 0.025
dispersion
(ms)
Tp-e/QT 0.23+0.06 0.24+0.05 0.24+0.054 0.24+0.089 0.507 0.375 0.420
ratio
Tp-e/QTc 0.18+0.04 0.19+0.04 0.18+0.038 0.18+0.08 0.137 0.431 0.598
ratio
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Table 3. The evaluation of electrocardiographic data at 120 mg/m? cumulative dose of anthracycline
(n=53)

Basal (A) 1st hour (B) 4" hour(C) 24" hour(D) p(A-B) p(A-C) p(A-D)
(meantSD) (meanSD) (meantSD) (meanzSD)

PW 17.318.49 18.214+8.32 17.0947.77 19.04+7.98 0.588 0.871 0.362
dispersion

(ms)

QT 31.42+12.79 33.33+12.23 32.73£19.19 28.09+11.94 0.421 0.755 0.218
dispersion

(ms)

QTc 41.80+19.23 40.97+17.95 40.85+23.2 37.0+16.2 0.842 0.833 0.273
dispersion
(ms)

Tp-e 20.4749.29 24.4+11.69 22.97+12.25 20.59+7.82 0.038 0.184 0.927
dispersion
(ms)

Tp-e/QT 0.20+0.054 0.25+0.047 0.25+0.12 0.23+0.048 <0.001 0.003 0.029
Ratio

Tp-e/QTc 0.15+0.035 0.19+0.050 0.20+0.11 0.17+0.038 <0.001 <0.001 0.008
Ratio

Table 4. ECG characteristics of elevated cumulative anthracycline dose

First dose 0 hour 120 mg/m?0 240 mg/m? 0 p(A-B) p(A-C) p(B-C)

ECG hour ECG (B) hour ECG (C)

(A) (n=53) (n=53) (n=53)

(mean+SD) (meantSD) (meanSD)
PW dispersion 12.66.78 17.318.49 17.38+8.49 0.025 0.025 1.000
(ms)
QT dispersion 27.0+13.4 31.4+12.79 32.89+15.75 0.136 0.208 0.427
(ms)
QTc 33.6+£17.51 41.8+19.23 42.6+22.3 0.071 0.117 0.162
dispersion
(ms)
Tp-e 17.54+9.98 20.44+9.29 18.619.25 0.152 0.613 0.906
dispersion
(ms)
Tp-e/QT 0.24+0.062 0.20+0.054 0.21+0.024 0.002 0.149 0.539
ratio
Tp-e/QTc 0.18+0.047 0.15+0.035 0.16+0.030 <0.001 0.137 0.219
ratio
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Discussion

Anthracycline group medications comprise
the basic foundation of chemotherapy protocols.
Multiple medication protocols clearly lengthen
the survival after cancer in the childhood age
group. This means that side effects related
to treatment become an important topic.
Cardiotoxicity related to anthracycline, forming
the basis of chemotherapy protocols, is an
important problem. Cardiotoxicity may occur in
the acute (hours immediately after treatment),
subacute (days or weeks after treatment, up
to 30 weeks), and late periods (years after
treatmentis completed, 1-20 years). At the same
time, the cardiotoxic effect may be clinical or
subclinical. When it occurs clinically, the patient
displays findings of heart failure. Subclinical
cardiotoxicity is the identification of disruption in
left ventricular functions on echocardiographic
assessment without observing findings of
heart failure or cardiomyopathy clinically
or in the laboratory of the patient. Many
echocardiographic parameters are used for the
early diagnosis of subclinical cardiotoxicity [16,
17].

Clinical studies in recent years have shown
the P wave dispersion, QT interval, QTc, QTd,
and QTcd on 12-lead ECG are sensitive for
arrhythmia of the myocardium and show the risk
of sudden cardiac death. P wave dispersion is
characterized by heterogeneity in conduction of
interatrial sinus impulses and carries a risk of
lengthened atrial arrhythmia. Lengthened QTd
and QTcd values have the risk of ventricular
arrhythmia due to heterogeneity of myocardial
repolarization and myocardial instability, which
may lead to sudden cardiac death [18, 19].
Gllen H et al. [20] report that there was no
significant difference in QTc values between
patients taking active treatment and those who
completed the therapy and between the patients
given a cumulative dose of anthracycline lower
and higher than 250 mg/m2. But Qtcd values
were found to be higher in patients than controls.

Tp-e interval is a new marker of relative
transmural repolarization dispersion. It is also
associated with risk of sudden cardiac death
(SCD) [21]. The duration between the peak
point of the T wave with the end point (Tp-e)
can be used as a marker of total repolarization
dispersionand was showntoalsobe animportant
marker for prediction of increased mortality

linked to cardiovascular causes and ventricular
arrhythmia. The new index of Tp-e/QT ratio is not
affected by heart rate variation and is reported
to be more reliable for assessment of ventricular
repolarization compared to QT duration, QT
dispersion and Tp-e duration [22]. Panikkath
et al. [23] suggested that a prolonged Tp-e
interval and high Tp-e/QT ratio were associated
with SCD. Previously studies have reported a
prolonged Tp-e interval and increased Tp-e/QT
ratio in patients with myocardial infarction [24].-

The most difficult to predict and manage
clinically is the development of cardiomyopathy
and ultimately congestive heart failure. The
incidence of DOX cardiomyopathy depends
on the cumulative lifetime dose, increasing
to 36% when the dose exceeds 600 mg/m?
[25]. Heart failure incidence affects 26% of the
patients receiving DOX when the cumulative
dose exceeds 550 mg/m? [26]. Early-onset and
progressive anthracycline cardiotoxicity can
occur within a year or may not become apparent
until years after cessation of treatment and can
manifest as chronic dilated cardiomyopathy in
adult patients or as restrictive cardiomyopathy
in younger patients, associated with decreased
left ventricular ejection fraction, occasionally
leading to fatal events [27, 28]. Early detection
of subclinical cardiovascular alterations within
the first year post-treatment can lead to a
total or partial recovery of cardiac function,
as demonstrated by Cardinale et al. [29]. Our
study may be a guide for both how evaluating
early cardiotoxicity and how detecting early
cardiac repolarization change by increasing
cumulative dose. As a result, cardiomyopathy
or heart failure can be prevented by taking early
measures in patients with early detected cardiac
repolarization change.

Although we observed some subclinical
cardiac effects between the first dose and 120
mg/m? doses, we thought that the reason we did
not find a difference at the 240 mg/m? dose was
related to the interval time. The time between
the first dose and 120 mg/m? is approximately
1 month, while the period between 120 mg/
m?2 and 240 mg/m? is approximately 3 months.
Therefore, we thought that some subclinical
cardiotoxicity findings might have improved
during this long interval.

Conclusion, ECG parameters like P wave,
QT, QTc dispersion, Tp-e interval, Tp-e/QT
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and Tp-e/QTc ratio may be beneficial for
identification of subclinical cardiac anomalies
and anthracycline acute toxicity during
single-dose anthracycline treatment and with
increasing cumulative doses. We identified
the variation in these ECG parameters within
the first 24 hours of anthracycline treatment
developed with arrhythmia risk. Again, with
increasing cumulative dose, there was increased
risk of development of atrial and ventricular
arrhythmia, though this was not statistically
significant. At the same time, these parameters
can identify arrhythmia in pediatric patients with
cancer. As a result, during treatment and with
increasing cumulative doses of anthracycline
group chemotherapy, it will be important to
assess cancer patients with ECG. But it's a
difficult application to obtain ECG parameters
according to cumulative dose and at the basal,
1st, 4th, and 24th hour.

Conflict of interest: No conflict of interest was
declared by the authors.
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Horizontal devamli matris siitiir tekniginin travmatik yuz kesileri ve lokal
flep cerrahisindeki etkinligi

The effectiveness of running horizontal mattress suture technique in traumatic facial
lacerations and local flap surgery
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Ozet

Amag: Horizontal devamli matris (HDM) dikis teknigi eversiyon etkisi, uygun yara kapanmasi, iyi hemostaz
saglama ve pratik uygulamada kolaylhk gibi avantajlarindan dolayi cilt sutlirasyonunda siklikla tercih edilen
yéntemlerden biridir. Ancak cilt seviyesinde kan damarlarini sikistirici etkisinden dolayi ciltte ezilme yaralanmasi
ve doku kanlanmasinin hassaslastigi cerrahi uygulamalarda uygun bir secenek olarak tercih edilmemektedir.
Teorik olarak, HDM suturin ylzeysel vaskuler pleksus Uzerindeki sikistirici etkisinden dolayi cilt ezilme
yaralanmasi ve sinirli kan akisina sahip deri flepleri igin uygun olmadigi kabul edilmektedir. Bu ¢alismanin
amaci, HDM tekniginin kullanildigi ezilme seklindeki cilt yaralanmalari ve lokal flep cerrahisindeki sonuglarin
sunulmasidir.

Gereg ve yontem: Calismaya yuz boélgesindeki kesi ve viicudun cgesitli bdlgelerindeki flep ile rekonstriiksiyon
uygulamalarinin HDM dikis teknigi ile yapildi§i 43 hasta dahil edildi. Hastalarin yaralari boyut ve sekilleri, islem
sonrasi dikis hatlarinda cilt nekrozu, yara ayrilmasi, enfeksiyon, sekonder cerrahi gereksinimi, hipertrofik skar
gelisimi ve estetik gérinim acisindan retrospektif olarak degerlendirildi. YUz bdlgelerindeki skar olusumu bagka
bir cerrah tarafindan doért puanlik bir 6lgekte derecelendirildi.

Bulgular: Postoperatif surecte iki hastada yara yeri enfeksiyonu, bir hastada hiperpigmentasyon, iki flep
cerrahisi uygulamasinda hipertrofik skar tespit edildi. Hi¢bir hastada yara agilmasi, cilt nekrozu, stttr reaksiyonu,
hipertrofik skar yeya sekonder cerrahi ihtiyaci olmadi.

Sonug: HDM, ince dikis malzemeleri kullanilarak atravmatik bir yaklagimla uygulandiginda guvenli, kullanish ve
tatmin edici sonuclar saglayan alternatif bir dikis teknigidir.

Anahtar kelimeler: Horizontal matris, cilt, laserasyon, flep.

Arpaci E. Horizontal devamli matris sutlr tekniginin travmatik ytz kesileri ve lokal flep cerrahisindeki etkinligi.
Pam Tip Derg 2021;14:372-378.

Abstract

Purpose: Running horizontal mattress (RHM) suture is one of the frequently preferred methods in skin closure
due to its advantages such as wound edge eversion, proper wound closure, good hemostasis and easy
performing. Theoretically, the RHM suture is considered unsuitable for skin crush injury and skin flaps with
limited blood flow due to the compressive effect on the superficial vascular plexus. Aim of this study, the results
of using the RHM technique in crush skin injury and local flap surgery are presented.

Materials and methods: Forty-three patients with facial crush laceration and local flap surgery defects were
included in the study. Wounds of the patients were evaluated retrospectively in terms of size and shape, skin
necrosis in suture lines, wound dehiscence, infection, need for secondary surgery, hypertrophic scar formation
and aesthetic appearance. The scar formation in the facial regions were graded on a four-point scale by another
surgeon.

Results: In the postoperative period, wound infection in two patients, hyperpigmentation in one patient, and
hypertrophic scar in two patients were detected during flap surgery. None of the patients had wound dehiscence,
skin necrosis, suture reaction, hypertrophic scarring, or the need for secondary surgery.

Conclusion: RHM is an alternative suture technique that provides safe, convenient and satisfactory results
when applied with an atraumatic approach using fine suture materials.

Key words: Horizontal mattress, skin, laseration, flap.
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Giris

Cilt kesisi suttrasyonu igin birgok dikis teknigi
tanimlanmig olup yarakenarlarinin eversiyonunu
sagladigi icin ‘matris dikis teknikleri ’siklikla
tercih edilen ydontemlerdir [1]. lyilesme siirecinin
ilerleyen asamalarinda kontraksiyon gucinin
etkisi ile yara hattinin inversiyon egiliminde
olmasi, ¢okuk ve gekinti olusturan bir yara izi ile
sonuglanmaktadir. Teorik olarak cilt dolagimini
bozmadan, yara kenarlarinin digsa dénuk tutma
(eversiyon) etkisi olusturacak bir dikis teknigi
cerrahi pratik ve estetik agidan daha kabul edilir
sonuglar sagladigi kabul edilmektedir.

Horizontal devamli matris (HDM) dikis
teknigi olarak bilinen; yatay devamli dikis teknigi
iyi hemostaz, yara hattinda bosluk birakmadan
birlesme ve eversiyon etkisi sagladigi igin
tercih edilen yéntemlerden biridir [2]. Bu dikis
teknigi ayrica abdominal fasiya ve vaskuler
cerrahi damar onarimlarinda da dayaniklilik ve
batlnleyici etkileri igin kullanilan bir ydntemdir
[3, 4]. Literatirdeki ¢alismalar incelendiginde,
HDM dikis tekniginin cilt seviyesinde tumor
cerrahisi sonrasi olusan kontrolli kesiler igin
uygulandigi gérilmektedir. Bu ¢alismada HDM
sutlr teknigi; yiz bolgesinde travma sonrasi
ezilme seklinde cilt yaralanmalari ile gévde ve
ekstremite bolgelerinde lokal deri fleplerinin cilt
suttrasyonunda kullanilarak klinik sonuglarinin
degerlendiriimesi amaglanmistir.

Gereg ve yontem

Nisan 2016 ile Temmuz 2019 tarihleri
arasinda yuz bolgesinde travma sonrasi
suturasyon gereken cilt kesileri ile cilt dokusu
defekti nedeni ile ilerletme seklinde lokal deri
flebi ile onarim yapilan ve cilt sOtlrasyonu
icin HDM s0tdr teknigi uygulanan hastalar
retrospektif olarak incelendi. Calismaya 26
erkek (%60,4) ve 17 (%39,6) kadin hastadan
olusan toplam 43 hasta dahil edildi. Diyabet,
bobrek yetersizligi, kronik cilt hastaligi ve aktif
steroid veya kemoterapdtik ilag kullanimi olan
hastalar gcalismaya dahil edilmedi. Hastalar 1-62
yas araliginda (ortalama 28,3) oldugu tespit
edildi. YUz bolgesinde HDM dikis teknigi ile
onarim uygulanan 28 vakanin anatomik bdlge
dagilimi 12 yanak (%42,8), 7 alin-kas (%25,1), 5
burun (%17,9) ve 4 dudak-agiz gevresi (%14,2)
bdlgelerindeydi. Kesilerin sebepleri arasinda
%50 (14 vaka) disme, ¢arpma ve darp nedeni
ile kunt ylzeyle temas, %50 (14 vaka) kesici
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alet yaralanmalari (cam, bigcak ve mutfak robotu
ile temas) yer almaktaydi. Yiz bolgesindeki cilt
kesileri sekil olarak diizensiz lineer, T, Y, S ve C
sekillerindeydi. Cilt kesilerinin boyutlari 3,5-12
cm (ortalama 6,4 cm) arahdinda o6l¢ildi. HDM
dikis tekniginin ilerletme seklinde sliding tip lokal
deri flepleri Uzerindeki etkisi cesitli sebepler
ile govde ve ekstremite bdlgelerinde sliding
tip lokal deri flebi uygulanmis 15 hastanin
verilerinin  retrospektif olarak incelenmesi
ile degerlendirildi. Flep uygulamasi yapilan
hastalarin uygulandidi vicut bdlgesine goére
dagihmi Tablo 1'de 6zetlenmistir. Calismaya
dahil edilen vakalarin dagilimi ve toplam sayilari
Tablo 2’de sunulmustur.

25 hastaya 1/100,000 epinefrin igeren
%1 lidokain solusyonu ile lokal infiltrasyon
anestezisi, 15 hasta icin genel anestezi ve 3
hasta icin sedasyon destekli lokal anestezi
uygulandi. Cilt alti sttlrasyonu icin yiz kesisi
vakalarinda 5-0 poliglaktin, flep cerrahisi
vakalarinda 4-0 poliglaktin kullanildi. Yuzdeki
cilt sutlrasyonlar igin 6-0 poliprolen ve
flep cerrahileri igcin 5-0 poliglikapron sutir
materyalleri  kullanildi.  Cerrahi midahale
sonrasl gun asirl pansumanlar ile takip sonrasi
ortalama 8. guinde cilt dikisleri alindi. Hastalarin
iz bolgeleri mudahale dncesi, mudahale sonrasi
1. gun, 1. hafta, 1. ay ve 6. ay kontrolleri
sirasindaki muayene kayitlari ve fotograflari
degerlendirildi. Degerlendirme kriterleri; kesi
ve yaralarin boyut ve sekilleri, dikis hatlarinda
cilt nekrozu, yara ayrilmasi, enfeksiyon,
sekonder cerrahi gereksinimi, hipertrofik skar
gelisimi ve estetik gorinimdi. Tim vakalardaki
cerrahi mudahaleler ayni cerrah tarafindan
gerceklestirildi. YUz boélgesindeki izler igin farkh
bir Plastik Cerrah tarafindan 6. ay fotograflari
Uzerinden 1: kotd, 2: vasat, 3: iyi, 4: ¢ok lyi
seklinde bir puanlama anketi ile degerlendirme
yapildi.

HDM sitiirasyon teknigi

TUm yaralar igin uygun anestezi yontemi
esliginde, curimis ve dolasimi  bozulmusg
dokularin debridmani ve yabanci cisimlerin
temizlenmesinin ardindan; yuz bélgesinde cilt
alti bolgeye eriyebilen ve dikey eksende ayri
dikigler ile yaklastirma yapildiktan sonra T, Y, S
ve C seklindeki kesiler i¢in yara kenarina 2 mm
kalinlik ve mesafede, cilt Gzerinden 1 mm gegis
mesafeli horizontal matris dikisi ile baglandi.
Dikis ipinin uzun kismi kesilmeden, baslangic
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Tablo 1. HDM sutur tekniginin uygulandigi flep ile rekonstriksiyon vakalarinin 6zellikleri

Hasta Cins Yas Lokalizasyon Defekt Siitiirasyon Defekt Sebebi Komplikasyon
(cm) Hatti (cm)
Abdomen 7,5x2,5 24 intraabdominal cerrahi

2 E 27 Uyluk 8x6 25 Atesli silah
yaralanmasi

3 E 21 Dirsek 6x6 19 Trafik kazasi

4 K Uyluk 5x5 16 Post-injeksiyon

5 E 38 Pektoral 4x4 14 Bowen'’s dissease

6 E 40 Sirt 2x2 7 Enfekte epidermal kist

7 E 24 Bacak 4x3 12 Trafik kazasi

8 K 1 Lomber 5x5 18 Myelomeningosel

9 E 62 Boyun 3x3 10 Keratoakantom

10 E 26 Gluteus 8x8 25 Atesli silah
yaralanmasi

1 E 32 Aksiller 5x4 16 Hidradenit

12 E 28 Sakral 8x4 22 Pilonidal Sinus

13 K 1 Lomber 6x5 18 Myelomeningosel

14 E 52 Skrotum 12x8 32 Nekrotizan fasiit

15 E 33 El dorsumu 7x6 22 Is kazasi

Ortalama 28,7 6,0x4,7 17,1+£10,2

Tablo 2. HDM teknigi uygulanan vakalarin dagihmi

Vaka Dagilimi Vaka Sayisi
Yizde travmatik cilt kesileri 28
- Lineer 18
4
- C seklinde 3
3
- Y seklinde
- T seklinde
Lokal deri flepleri 15
Toplam 43
esnasinda belirlenen gecgis mesafelerine

uyularak ayni taraf cilt seviyesinden kargi tarafa
gecis saglandi. Kargi tarafa igne gecisleri cilt
altt subkutan dokuyu icermeyecek sekilde
ve yluzeysel dermal seviyeden uygulandi.
Sutlrasyon islemine bitim noktasina kadar
kesintisiz olarak devam edilerek primer
sutlrasyon ile sonlandinidi (Sekil 1). Tim
kapama hattinin diz kalmasina ve sitlr gegis
noktalarinda ‘buzisme’ etkisinin olmamasina
dikkat edildi. T ve Y seklindeki kesilerde ise
kesilerin uzun segmenti ayni teknik ile suture

edildikten sonra kesinin ikinci kolu ayri olarak
ayni teknikle onarildi (Sekil 2). Flep cerrahisi
uygulanan vakalarda katli

sonrasi

cilt sutlrasyonu

icin ayni

onarimi
teknikle

ancak hem cilt Uzerinde (2 mm), hem de karsi
tarafa gegis igin (3 mm) 1 mm daha uzun

mesafe belirlenerek uygulandi (Sekil 3). Tim
vakalarda kapama pansumani yapilirken sutir
hatlarinin stabilizasyonunu arttirmak icin dikis
hatti boyunca strip uygulamasi ile destekleme
yapildi.
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Sekil 1. Horizontal devamli matris dikis tekniginin sematik diyagrami. Sttlr materyalinin cilt Gzerinden
ayni tarafa gecislerde 2 mm, karsi tarafa gegislerde yara kenarina 1 mm mesafeden uygulandigi
gorinmektedir.

Sekil 2. (a) Travma sonrasi sag malar bolgesinde Y seklinde cilt laserasyonu olusmus 46 yasinda
erkek hastanin goériinim, (b) Horizontal devamli matris teknigi ile sutirasyon sonrasi 7. gun, (c)
postoperatif 6. ay gérinimu

= A

Sekil 3. (a) Trafik kazasi sonrasi sol dirsek bolgesinde tam kat cilt defektinin gérinimi, (b) ilerletme
flebi ile onarim sonrasi horizontal devamli matris teknigi ile cilt sttlrasyonunun gorinimi, (c)
postoperatif 6. ay gorinimu
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Bulgular

YUz bélgesinde primer sltirasyon uygulanan
iki hastada islem sonrasi erken dénemde
yara enfeksiyonu tespit edildi. Her iki vakada
enfeksiyon etkeni ‘Stafilokok Epidermidis’
olarak tespit edildi. Pansuman ve antibiyoterapi
ile sekonder iyilesme saglandi. Bir hastada yara
izi hattinda hiperpigmentasyon tespit edildi.
Hicbir hastada yara agilmasi, cilt nekrozu, sutir
reaksiyonu, hipertrofik skar yeya sekonder

cerrahi gereksinimi gibi komplikasyonlar tespit
edilmedi.

Flep cerrahisi uygulanan hicbir vakada
enfeksiyon,yaraayrilmasi,flepnekrozumeydana
gelmedi. 2 vakada hipertrofik skar formasyonu
tespit edildi (Sekil 4). Higbir vakada ek bir cerrahi
prosedir uygulanmadi. Sttlrasyon sonrasi giin
asir pansumanlar ile takip sonrasi ortalama
8. glinde (7-10 gun) cilt dikisleri alindi. Ylz
bélgesinin degerlendirildigi anket puanlamasi
3,50+0,18 seklinde sonuglandi ve estetik
sonuglar tatmin edici dizeydeydi (Sekil 2, 3).

¢y

R

Sekil 4. (a) intraabdominal cerrahi sonrasi insizyon hattinda acilma ve defekt olusan 3 aylik kiz
bebegdin operasyon dncesi gorinimi, (b) ilerletme flebi ile onarim sonrasi horizontal devamli matris
teknigi ile cilt sitirasyonunun gériinimd, (c¢) postoperatif 3. ay gérinimu (hipertrofik skar gérinimu)

Tartisma

Yuz bdlgesindeki cilt yaralanmalari acil
servise en sik bagsvurma sebeplerinden biridir
[5]. Bu tur yaralanmalarda cilt butlnliginin
bozulmasinin yani sira travma zonu bdlgesinde
cilt ve yumusak doku diizeyinde ezilme seklinde
yaralanma olugsmaktadir. Bu durum iyilesme
sureci sonunda olusacak yara izini olumsuz
yonde etkileyen bir faktorddr. Vicudun diger
bdlgelerine gore estetik agidan daha dnemli ve
riskli olan bu bdlgenin tedavisinde ideal sonucun
elde edilmesi icin sutlrasyon tekniginin tercihi
onemlidir [6].

Vicudun gesitli  bdlgelerinde,  primer
olarak kapatilamayan cilt defektlerinde lokal
deri flepleri ile onarim siklkla tercih edilen
yontemlerden biri olup, sinirli bir alandan
kan destedi saglanan flep dokusunun distal
kisimlarinda cilt dolasimi daha hassas bir
duruma gelmektedir. Bu ¢alisma ylzde travma
sonrasi olusan cilt yaralanmalarinda ve viicudun
cesitli bolgelerinde flep cerrahisi uygulanan cilt
defektlerinde ‘horizontal devamli matris’ (HDM)
dikis teknigi ile sorunsuz ve tatmin edici sonuglar
elde edilebildigini gdstermektedir.

Bir sutlrasyon tekniginde bulunmasi
gereken ideal Ozellikler; dusuk yara gerginligi,
kapama sonrasi uyumlu ve eversiyon saglanan
yara Kkenarlari ve dikis materyalinin ciltten
gecis noktalarinda minimal iz birakici olmasidir
[7]. HDM dikis teknigi bu amagcla tercih edilen
yontemlerden biridir. Ancak bu teknik ile ilgili
bildirilen olumsuzluklar:

1. Yatay eksenli dikiglerin yuzeysel cilt
damarlarini sikistirici etkisi nedeni ile ilgili
bolgenin kan desteginin bozulmasi [2].

2. Dikislerin cilt yuzeyinden gecisli olmasi
nedeni ile yara izi disinda dikislere ait izlerin
olugma ihtimali (tren yolu gériinimu) [2].

3. Dikislerin alinmasinin aralikh tekniklere
go6re daha zor olmasi [8].

Moody ve ark. [2], Mohs cerrahisi sonrasi
primer sutirasyon hattinin yarisina HDM, diger
yarisina klasik devamli dikis teknigi uygulayarak,
olusanizagisindansonuglarikarsilagtirmislardir.
HDM tekniginin klasik devamli dikis teknigine
kiyasla, kolay ve daha hizli uygulanabildigini,
yara kapama gerginliginin tim dikis hatlarina
esit dagihm sagladigini ve daha tatmin edici bir
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iz elde edildigini vurgulamislardir. Yazarlar bu
calismada, HDMdikisleriniyara kenarina paralel,
cilt Gzerinden gegislerde 1-2 mm, karsi tarafa
gecislerde 2-4 mm mesafe ile uygulamislardir.
Bizim ¢alismamizda; HDM tekniginin etkinligini
inceleyen diger calismalardan farkh olarak,
teknigin yUz bodlgesinde travma nedeni ile
meydana gelmis, yara kenarlarindaki cilt ve cilt
alti dokunun da ezilme seklinde zarar goérdugu,
daha uzun ve cgesitli lineer sekillere sahip tam
kat kesiler icin uygulanmis olmasidir. Calismaya
dahil edilen higbir vakanin kapama hattinda yara
acllmasi ve cilt nekrozu gibi sutlrasyon teknigi
ile iliskilendirilen komplikasyonlar meydana
gelmemistir. Bu sonuglarin elde edilmesinde
sutlrasyonun devamli tarzda olmasi, kapama
gerginliginin tim sutlrasyon hatti boyunca iki
tarafli esitdagihm saglanmasi, sitir araliklarinin
kisa tutulmasi, cilt seviyesinde yara kenarlarinin
sikismayacak sekilde yaklastiriimasinin
ve ciltten sUOtlr gecislerinin cilt alti dokuyu
icermeyecek yuzeysellikte uygulanmasi etkili
olmaktadir.

Moody ve ark. [2], HDM teknigini primer
olarak kapatilabilen vakalarda uygulamis olup
flep cerrahisinde uygulamamislardir. Yazarlar
HDM tekniginin kapiller damar duzeyinde
sikistirici etkisi nedeniile sinirli vaskuler destege
sahip lokal deri flebi uygulamalarinda uygun bir
tercih olmayacagini belirtmislerdir. Aslinda HDM
teknigi flep cerrahisinde de tercih edilen sitar
yontemlerinden biridir. Bu noktadan yola ¢ikarak,
HDM sutur tekniginin uygulanmis oldugu flep
cerrahisi vakalarini da bu ¢calismaya dahil ederek
olasi komplikasyonlar acgisindan retrospektif
olarak incelenmistir. Calismaya 6zellikle govde
ve ekstremite gibi vicut bdlgelerinde, ilerletme
flebi 6zelligi tasiyan, yara kapama gerginliginin
biyuk oranda flep distal ucunda yogunlastigi
lokal deri flepleri dahil edildi. Bu tercihin sebebi,
sliding tip fleplerde yara kapamasi sonrasi en
cok gerginligin olustugu bdlgenin flebin distal
segmentinde ortaya cikmasidir [9]. incelenen
vakalarin higbirinde cilt dolagimi bozuklugu ile
ilgili komplikasyon tespit edilmedi. Bu sonuclar
HDM satir tekniginin distk gerginlik ve uygun
sekilde uygulandigindan cilt dolagimini olumsuz
yonde etkilemedigini gdstermektedir. Ancak iki
vakada ge¢ dénemde hipertrofik skar geligimi
mevcuttu.

Eleftheriou ve ark. [10], ‘the victory stitch’
olarak tarif ettikleri teknik ile erimeyen dikis
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materyalinin yara bolgesinde uzun siire kalmasi
gereken durumlarda, cilt seviyesinde daha
az gorunurlik saglayacak dikis devamli dikis
teknigini tariflemislerdir. Gogus ve ekstremite
bélgelerinde uygulanan teknik i¢in 3-0 veya 4-0
polyglaktin sutlr materyalleri kullanilarak cilt
dokusu Uzerinden 1 mm uzunlugunda gegisler
saglanmistir. Teknikte klasik matris tekniginden
farkli olarak cilt seviyesinden kargl tarafa
45°-60° egimli aclilar ile gecis saglamiglardir.
Sitdrin alinmasini kolaylastirmak icgin her 1,5-2
cm mesafede cilt Uzerinde digimleme yapmayi
onermislerdir. Ancak karsi tarafa gecislerde
belirlenen yara kenarina olan mesafe ve cilt alti
seviyesine destekleyici suturlerin uygulanmasi
ile ilgili teknik bir bilgi verilmemigtir. HDM
tekniginin bu sekilde uygulanmasi ile cilt
Uzerinde demiryolu seklinde iz olusumu riskini
azalttiklarini belirtmislerdir. Bizim ¢alismamizda
yara kapama yukini tasimasi icin cilt alti
suturler kullanihp, cilt Gzerinden gecigler the
victory stitch teknigindeki gibi 1 mm mesafe ile
uygulanmistir. Ancak cilt seviyesinden karsiya
gecislerde klasik horizontal teknikte oldugu gibi
90° agi ile saglanmakla olup, yara kenarina 2
mm ve kalinhdi 1 mm cilt dokusunu kismi olarak
iceren daha kisa mesafelerde uygulanmigtir.
Cilt alti tasiyici suturlerin kullaniimasi ve cilt
seviyesinde minimal gerginlik olusturacak
sekilde yaklastiriimasi ile olasi cilt dolagiminin
olumsuz yonde etkilenmesi azaltiimistir. Gévde
ve ekstremite bolgelerinde flep cerrahisinin
uygulandigi vakalarda 5-0 kalinhkta sutir
materyali kullanihp, daha kalin ve uzun sire
kalmasi gereken sitir materyallerine ihtiyac
olmamistir. Sutur alinma agamasinda belirli
mesafelerde cilt Gizerindeki gecis noktalarindan
sutdr materyalinin kesilebilmesi ile kesinin
baslangic ve bitis noktalari arasinda cilt Gzerinde
fazladan kurtarma digumlerinin uygulanmasina
gerek kalmamaktadir.

Bu ¢alismanin geriye donuk yapida olmasi
ve diger teknikler ile kiyaslanmamis olmasi
zayif noktalaridir. Diger tekniklerle kiyaslamal
ve prospektif tarzda yapilacak c¢alismalar
ile teknigin etkinliginin daha iyi bir sekilde
deg@erlendirilecegi kanaatindeyiz. Uygulama
sirasinda her cilt dikis gecisi sonrasi cerrahi
alet ile tutulan ignenin yonindn degistiriime
gereksinimi cilt Uzerinden uygulanan klasik
devamli dikis teknigini gore teknik bir dezavantaj
olarak sayilabilir.
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HDM sutur teknigi; cilt  butinlGgunin
bozuldugu kesi ile birlikte doku zedelenmesinin
de mevcut oldugu yaralanmalarda ve doku
beslenmesinin  sinirll bir pedikile bagli
oldugu ve kapama gerginliginin blylk oranda
flep distal segmentinde olustugu deri flebi
uygulamalarinda, mimkin olan en ince dikis
materyalleri kullanilarak atravmatik sekilde
uygulandiginda guvenli, sorunsuz ve tatmin
edici sonuglar elde edilmesini saglayan alternatif
tercihler arasinda yer alabilecek bir tekniktir.

Cikar iligkisi: Yazarlar gikar iligkisi olmadigini
beyan eder.
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Amag: Antiviral tedavi 6ncesi ve sonrasi serum HBsAg ve cccDNA diizeyleri ve bu degerlerdeki diisis oranlari
arasinda pozitif iliski oldugu bilinmektedir. Serolojik HbsAg seviyesi de cccDNA ile iligkilendirilmistir ve serolojik
HbsAg, enfekte olmus hiicreleri teshis etmek i¢cin cccDNA'nIn yerini alan bir biyobelirte¢ olarak kabul edilmistir.
M30 antijeni, apoptoz sirasinda kaspaz proteinleri tarafindan pargalanan CK 18 seviyelerini tespit etmek igin
kullanilir. Ayrica KHB hastaliginda, apopitoz belirteci olan M30 antijen dlzeyleri ile karaciger hasari arasinda
iliski oldugu gosterilmistir. Bu calismada KHB enfeksiyonu’nun siddeti ve nucleoz (t)ide analogu (NA) tedavisine
klinik yanitinin degerlendiriimesinde HbsAg ve M30 antijen titre takibinin yararini saptamayi amagcladik.

Gereg ve yontem: Calismaya KHB enfeksiyonuna yonelik oral antiviral tedavi verilen 60 hasta dahil edildi. Tiim
hastalarda tedavi baslangicinda saptanan AST, ALT, HBVDNA, HAI, fibrozis ile HbsAg ve M30 antijen diizeyleri
arasindaki korelasyon degerlendirildi. Tedavi baglangici ve tedavinin 6. ayinda saptanan AST, ALT, HBVDNA,
HbsAg ve M30 antijen duzeyleri kargilastirildi. Tedavi ile bu degerlerde saptanan dists oranlari degerlendirildi.
Ayrica hastalar aldiklan tedaviye gére Lamivudin ve Tenofovir alanlar olarak iki gruba ayrildi. iki grup tedavi ile
AST, ALT, HBVDNA, HbsAg ve M30 antijen diizeylerindeki diiglis oranlari agisindan kargilastirildi. HbsAg ve
M30 antijen seviyelerinin tedavi sonrasi azalma orani agisindan iki grup da karsilastirildi.

Bulgular: Tedavi baslangicinda saptanan AST, ALT, HBVDNA duzeyleri ile HbsAg ve M30 antijen arasinda
pozitif korelasyon saptandi (p<0,001). HAI, Fibrozis dereceleri ile HbsAg arasinda anlamli iliski saptanmazken
(p>0,05), HAI, Fibrozis dereceleri ile M30 antijen diizeyleri arasinda pozitif korelasyon saptandi (p<0,01). Tedavi
verilen tim hastalarda tedavinin 6. ayinda saptanan AST, ALT, HBVDNA, HbsAg ve M30 antijen diizeylerinde,
tedavi baslangicina gore istatistiksel olarak anlamli azalma oldugu goéralda (p<0,001). Lamivudin ve Tenofovir
gruplar arasinda HBVDNA diizeylerindeki diisiis oranlari agisindan anlamh fark saptanmadi (p>0,05). Bununla
birlikte tedavi ile HbsAg ve M30 antigen diizeylerindeki diisis oranlari tenofovir grubunda lamivudin grubuna
gore istatistiksel olarak anlaml diizeyde daha yiksek saptandi (p<0,001).

Sonug: HbsAg ve M30 antijen dizeyi 6lgimi KHB enfeksiyonu'nun siddetinin ve tedavi etkinliginin
degerlendiriimesinde kullanilabilir. Tenofovir ile HbsAg ve M30 antijen diizeylerinde dististin lamivudin grubuna
gore daha belirgin olmasi, bize KHB enfeksiyonunun en etkin ilag segenegiile tedavisinin hiicre 6limu-apoptozisin
online gecilmesinde etkili olacagini gosterdi. Bu sebeple sadece ALT ve HBVDNA sonuglarinin takibine gore
dislik direg bariyeri olan oral antivirallerin kullaniminda israr edilmesinin yanls oldugu kanaatindeyiz.

Anahtar kelimeler: Hepatit B enfeksiyonu, M30 antijen, HBsAg, niikleoz(t)id analoglari, oral antiviral tedavi.

Diindar Ok Z, Celik C, Akbudak iH, Giilery(izlii Y, Yilmaz H, Yilmaz M. Kronik hepatit b tedavisinde HBsAg ve
M30 antijen titre takibinin klinik yarari. Pam Tip Derg 2021;14:380-387.

Abstract

Purpose: Positive correlation has been detected between pretreatment and posttreatment serologic levels
and amount of decrease of HbsAg and cccDNA. Serologic HbsAg level has also been correlated with cccDNA,
and serologic HbsAg has been accepted to be a biomarker replacing cccDNA to diagnose infected cells. M30
antigen is used to detect CK 18 levels that are disintegrated by caspase proteins during apoptosis. As an
indicator of apoptosis, M30 levels show liver injury in chronic Hepatitis B infection. In this study, we aimed to
evaluate clinical efficacy of measurement of HbsAg and M30 titrated antigen levels for response to treatment of
chronic Hepatitis B infection during follow-up.
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Materials and methods: Sixty patients receiving oral antiviral therapy for chronic Hepatitis B infection were
included in the study. Correlation in between before treatment antigen levels of AST, ALT, HBVDNA, HAI,
fibrosiswith HbsAg and M30 were evaluated in all patients. Before treatment and at sixth of month of treatment
antigen level results of AST, ALT, HBVDNA, HbsAg and M30 were compared. Detected decrement levels
following treatment were evaluated. In addition, patients were grouped in two according to medicine received by
the patients as Lavumidin and Tenofovir. Two groups were compared concerning age, sex, pretreatment antigen
levels of AST, ALT, HBVDNA, HAI, Fibrosis, HbsAg and M30. Two groups were also compared concerning
posttreatment decrement ratio of antigen levels of HbsAg and M30.

Results: Positive correlation was detected between levels of AST, ALT, HBVDNA and HbsAg and M30 antigens
at pretreatment period measurements (p<0.001). While no significant correlation was detected between HAI,
degree of Fibrosis and HbsAg (p>0.05), positive correlation was detected between HAI, degree of Fibrosis and
m30 antigen levels (p<0.01). Statistically significant decrements of antigen levels of AST, ALT, HBVDNA, HbsAg
and m30 were detected at posttreatment sixth month compared to pretreatment levels in all treated patients
(p<0.001). There was no statistically significant difference between Lamivudin ve Tenofovir groups concerning
decrement ratio of HBVDNA levels (p>0.05). However, the amount of decrease in antigen levels of HbsAg and
m30 was statistically significantly more in Tenofovir group than Lamivudin group (p<0.001).

Conclusion: Antigen level measurements of HbsAg and M30 can be used to detect severity of chronic hepatitis
B infection and to evaluate effectiveness of the treatment. Significant decrease of HbsAg and M30 antigen levels
in Tenofovir group in contrast to Lamivudin group showed us that treatment of chronic Hepatitis B infection
with the most potent medicine can be effective to avoid cell death-apoptosis. For this reason, we propose that
insisting on usage of oral antivirals with low resistance barrier just by observing ALT and HBVDNA results is
inadvisable.

Key words: Hepatitis B infection, M30 antigen, HbsAg, oral antiviral treatment.

Dundar Ok Z, Celik C, Akbudak IH, Guleryuzlu Y, Yilmaz H, Yilmaz M. Clinical utility of HBsAg and M30 antigen
titer follow-up in chronic hepatitis B treatment. Pam Med J 2021;14:380-387.

Giris hastaliginda fibrotik karaciger hasari ile iliskisi
gosterilmigtir [17]. Ayrica serum M30 antijen

Her yil yaklagik 1 milyon kisi HBV ile ilgili seviyesinin KHB enfeksiyonunda apoptotik

komplikasyonlardan (dekompanse siroz veya
hepatoselliler kanser) kaybedilmektedir [1, 2].
Kronik Hepatit B (KHB) enfeksiyonu tedavisinden
beklenen en optimal sonug, tedavinin guvenle
kesilebilecedi tek durum olan HbsAg kaybidir,
ancak bu hedefe ¢ok nadir ulasilabilmektedir [3,
4].

Kovalent kapali sirkiiler DNA (cccDNA)
viral persistansin énemli bir gdstergesidir ve
antiviral tedavi sonrasi cccDNA duzeylerinde
azalmanin kalici virolojik yanit ile iligkili oldugu
bildirilmistir [5, 6]. Serum HbsAg diizeyi cccDNA
ile iligkilidir ve enfekte hicrelerin tespitinde
cccDNAnin yerine kullanilabilecek bir markir
olarak kabul edilmektedir [7, 8]. HBeAg negatif
KHB ve Delta ajanli KHB enfeksiyonu’nun
interferon ve oral antiviral tedaviye yanitinin
monitérizasyonununda HbsAg titre dlgimuniin
faydali olabilecegi bildirilmistir [9, 10].

Tum hepatit turlerinde inflamatuvar olay
nekroz ve apopitozu igeren farkli mekanizmalar
ile hepatosit dlimune sebep olur [11-13]. KHB
enfeksiyonu hepatik nekroinflamasyon yolu ile
progresif karaciger hastaligina sebep olabilen
onemli bir faktérdir [14-16]. Apopitoz belirteci
olan M30 antijen duzeylerinin kronik hepatit C
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aktiviteyi gosterdigi rapor edilmistir [18].

Gunimizde KHB tedavisinde direng
bariyeri yuksek ve distuk NA kullaniimaktadir
ve tedavi takibi alanin aminotransferaz (ALT)
ve HBVDNA diizeyleri olgllerek yapilmaktadir.
Ancak bunlarin takipteki yeterliligi tartismalidir.
Ornegin serum ALT diizeyleri genellikle Klinik
rutinde karaciger inflamasyonunda belirtec
olarak kullanilir, ancak apoptoz ile gerceklesen
hicre 6liminde ALT duzeylerinin yeterli bilgi
vermedigi gosterilmistir [15].

Bu calismada, KHB enfeksiyonunun
siddetinin ve NA ile tedavisinin etkinliginin
degerlendirilmesinde, HbsAg ve M30 antijen titre
OlgimUndn klinik yararini géstermeyi amacladik.
HbsAg ve M30 antijen dizeylerindeki degisimin,
tedavi yanitinin degerlendiriimesi ve hastaliga
en uygun tedavinin secimi konusunda faydali
bilgiler saglayabilecedini dustunuyoruz.

Gereg ve yontem

Calismaya Hepatoloji poliklinigine basvuran
ve AntiHbe (+) KHB enfeksiyonu 6n tanisi ile
karaciger biyopsisi yapilan, sonrasinda oral
antiviral tedavi (Tenofovir veya Lamivudin)
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baglanmasi planlanan hastalar dahil edildi.
Calismaya alinmadan 6nce tedavi karari verilmis
olan, 32 lamivudin ve 31 tenofovir tedavisi
planlanan toplam 63 hasta degerlendirmeye
alindi. AntiHbe (+) KHB hastalari American
Association for the Study of Liver Diseases
tarafindan yayinlanan guideline kullanilarak
tanimlandi [19]. Hepatit C, delta hepatiti veya
HIV koenfeksiyonu olan hastalar, alkol kullanimi
(>40 gr/gun) olan hastalar, bilinen malignite
Oykusu olan hastalar calismaya dahil edilmedi.

Hastalarin tedavi 6ncesi yapilan tetkiklerinde
saptanan aspartat aminotransferaz (AST),
(ALT), HBV DNA duzeyleri, ayrica tedavi 6ncesi
karaciger biyopsisinde saptanan hepatik aktivite
indeksi (HAI) ve fibrozis diizeyleri kaydedildi.

Hastalar takibe alindi ve tedavinin altinci
ayinda saptanan AST, ALT, HBVDNA duzeyleri
kaydedildi. Tum hastalardan tedavi baslangici
ve tedavinin altinci ayinda kan alindi ve
hastalardan alinan serum oOrnekleri santrifij
edildikten sonra -70 derecede saklandi. Calisma
sonunda alinan serum Orneklerinden HbsAg ve
M30 antijen dizeyleri ¢ahgsildi.

Tum hastalarda tedavi baslangicinda
saptanan AST, ALT, HBVDNA, HAI, fibrozis
ile HbsAg ve M30 antijen dizeyleri arasindaki
korelasyon iligkisi degerlendirildi. Daha sonra
hastalarin tedavi baslangici ve tedavinin 6.
ayinda saptanan AST, ALT, HBVDNA, HbsAg
ve M30 antijen dizeyleri kargilastirildi. Tedavi
ile bu degerlerde saptanan digus oranlari
degerlendirildi.

Ayrica hastalar aldiklari tedaviye gore
Lamivudin ve Tenofovir alanlar olarak iki gruba
ayrildi. iki grup tedavi tedavi éncesi ve sonrasi
saptanan AST, ALT, HBVDNA HbsAg ve M30
antijen dizeylerindeki diists oranlari agisindan
karsilastirildi.

Calisma prospektif olarak yapildi ve her
hastadan bilgilendirilmis onam formlari alindi.
Calisma protokolii, Pamukkale Universitesi Tip
Fakultesi Girisimsel Olmayan Klinik Arastirma
Etik Komitesi tarafindan onaylandi

Kantitatif serum HbsAg diizeyi 6lciimii

Serum HbsAg 0Olgimi igin tim 6rneklerden
10 ml vendz kan alindi. Biyokimya tuplerine
alinan kanlar hizla laboratuvara gonderildi.
Ardindan 5000 devir hizinda 3 dakika santrifij

edildi ve serumlari 2-3 kisim halinde eppendorf
tuplerine ayrildi. Ornekler analiz giiniine kadar
-70 derecede derin dondurucuda saklandi. Tum
ornekler tek seferde caligildi.

HbsAg (Dia.Pro, italya) ile yapilan ¢alismada
oncelikle toplanan butin ornekler ve kit oda
sicakhgina getirildi. Kullanilan ELISA ydntemi,
“fourth generation enzyme ‘“immunoassay”
prensibine dayanmaktadir. Calismada kitin
standart ve kimyasallari hazirlandiktan sonra
plakta bulunan kuyucuklara standart ve 6rnekler
konuldu ve 100 pl. enzim konjugat eklendi.
Ardindan 2 saat 37°C’de inkiibasyon saglandi.
Konjugatin  eklenmesinden  sonra  butln
plaklar wash buffer ile 4-5 kez yikandi. Batin
plaklara, 200 ul. kromojen substrat eklendi.
30 dakika 18-24°C’de inklibasyon saglandi.
100 ul. silfirik asit her bir kuyucuga eklenerek
orneklerin renklenmesi saglandi. Renk olusumu
g6zlendikten sonra 450 nanometrede (nm.)
Kayto RT-2100c Microplate reader ELISA
cihazi ile kuyucuklarin absorbans degerleri
okundu ve sonuglarin giktisialindi. Bulunan
serum  absorbans degerleri  kullanilarak
konsantrasyonlar hesaplandi. Bulunan
degerler HbsAg icin IU/L seklindedir.

Serum M30 antijen diizeyi 6l¢limii

Serum M30 antigen duzeyleri Human
Cytokeratin  18-M30 (AP-M30 Bioassay
Technology Laboratuary) kiti kullanilarak enzim
bagli immunosorbent deneyi (ELISA) yontemi
ile 6lglldi. M30 antijen titreleri 5 1U/L-900 IU/L
6lcim araliginda verildi.

AP-M30 icin spesifik antikorlar plakalara
yerlestirildi. Kitin standart ve kimyasallari
hazirlandiktan sonra plakta bulunan
kuyucuklara standart ve d&rnekler konuldu.
Mevcut AP-M30 ile antikorlar baglandi. Kalan
baglanmamis 6rnekler cikarildiktan sonra AP-
M30 icin spesifik biyotin ile konjuge edilmis
antikor eklendi. Yikamadan sonra horseradish
heroxidase ile konjuge edilmis streptovisin
(HRP) eklendi. Antikor bagli AP-M30 miktari
ile orantili olarak renk degisimi gézlendi. Renk
degisimi gozlendikten sonra renk yogunlugu
olguldu.

istatistiksel analiz

Veriler SPSS paket programiyla analiz edildi.
Surekli degiskenler ortalama + standart sapma
ve kategorik degiskenler sayi ve ylzde olarak

382



Pamukkale Tip Dergisi 2021;14(2):380-387

Diindar Ok ve ark.

verildi. Parametrik test varsayimlari
saglandiginda bagimsiz grup farkhliklarinkars
llastirimasinda Iki Ortalama Arasindaki Farkin
Onemlilik Testi; parametrik test varsayimlari
saglanmadiginda ise bagimsiz grup farkliliklarin
karsilastinimasinda Mann-Whitney U testi
kullanildi. Bagimli grup karsilastirmalarinda,
parametrik test varsayimlari saglandiginda ki
es arasindaki farkin 6nemlilik testi; parametrik
test varsayimlari  saglanmadijinda ise
Wilcoxon eslestiriimis iki drnek testi kullanildi.
Surekli  degiskenler arasindaki iligkilerin
incelenmesinde Spearman korelasyon katsayisi
kullanildi. <0,05'den kigik p degerleri
istatistiksel olarak anlamli kabul edildi.

Sonug olarak calismaya dahil edilen 63
hastadan lamivudin grubundan 2, tenofovir

grubundan 1 olmak Uzere toplam 3 hasta
takibe gelmedikleri icin ¢calismadan ¢ikarildi ve
calisma 60 hasta ile tamamlandi. Hastalarin
34’0 kadin (%56,7) ve 26's1 erkek (%43,3) olup
yas ortalamasi 46+10,7 (yil) idi.

Oncelikle calismaya alinan tiim hastalarda,
tedavi baslangicinda saptanan AST, ALT,
HBVDNA, HAI, fibrozis diizeyleri ile HbsAg ve
M30 antijen dlzeyleri arasindaki korelasyon
iliskisi degerlendirildi. Tedavi baslangicinda
saptanan AST, ALT, HBVDNA dizeyleri
ile HbsAg ve M30 antijjen arasinda pozitif
korelasyon saptandi. HAI, Fibrozis dereceleri
ile HbsAg arasinda anlamli iliski saptanmazken,
HAI, Fibrozis dereceleri ile M30 antijen diizeyleri
arasinda pozitif korelasyon saptandi (Tablo 1).

Tablo 1. Tum hastalarda tedavi 6ncesi saptanan HbsAg ve M30 antijen dizeyleri ile AST, ALT,
HBVDNA, HAI, fibrozis diizeyleri arasindaki korelasyon analizi

M30
(IUL)

HbsAg

(IU/L)
AST (IU/ml) p<0,0001, r:0,533
ALT (1U/ml) p<0,0001, r:0,503
HBVDNA (kopya/ml) p<0,0001, r:0,831
HAI p>0,05, 10,174
Fibrozis p>0,05, r:0,135

HbsAg (IU/L)

p<0,0001, r:0,590
p<0,0001, r:0,491
p<0,0001, r:0,522
p<0,0001, r:0,534
p<0,01, r:0,374
p<0,01, r:0,411

Sonrasinda tedavi verilen tim hastalarda
tedavinin baglangicinda ve tedavinin 6. ayinda
saptanan AST, ALT, HBVDNA, HbsAg ve M30
antijen duUzeylerindeki dusts kargilastirildi.

Tedavi verilen tim hastalarda degerlendirilen
tim parametrelerde istatistiksel olarak anlamli
azalma oldugu goruldi (Tablo 2).

Tablo 2. Tum hastalarda tedavi baslangici ve tedavinin 6. ayinda saptanan AST, ALT, HBVDNA,

HbsAg ve M30 dlzeylerinin karsilastiriimasi

0.ay 6.ay p value
Ortalama + std sapma Ortalama + std sapma
AST (IU/ml) 464724205 24,4347 86 p<0,0001
ALT (IU/ml) 57,47+73,28 27,65+17,99 p<0,0001
HBVDNA (Kopya/  12607824,03+27434892,28 767,07+£1607,81 p<0,0001
ml)
HbsAg (IU/L) 14855,9+3226,47 11762,55+2709,78 p<0,0001
M30 antijen (IU/L)  325,495+69,704 261,507+40,243 p<0,0001
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Hastalar lamivudin ve tenofovir tedavisi
alanlar olarak iki gruba ayrildi. Lamivudin ve
Tenofovir gruplari, tedavi sonunda AST, ALT,
HBVDNA, HbsAg ve M30 antijen dizeylerindeki
dlsis oranlar acisindan karsilastrildi ve iki
grup arasinda HBVDNA duzeylerindeki dasis
oranlari acgisindan anlaml fark saptanmadi.
Bununla birlikte tedavi ile AST, ALT, HbsAg ve
M30 antigen duzeylerindeki dusus oranlari
tenofovir grubunda lamivudin grubuna goére

istatistiksel olarak anlamli diizeyde daha ylksek
saptandi (Tablo 3).

Lamivudin ve tenofovir gruplarinda tedavi
baslangici ve tedavinin 6. ayinda HbsAg
ve M30 antigen duizeylerinin disus egrileri
incelendiginde tenofovir grubunda lamivudin
grubuna gore her iki parametredeki dustsunde
istatistiksel olarak daha belirgin oldugu goéraldi
(Sekil 1, 2).

Tablo 3. Lamivudin ve tenofovir gruplarinin, tedavi ile AST, ALT, HBVDNA, HbsAg ve M30 antijen
dizeylerindeki dlists oranlari agisindan karsilastiriimasi

Lamivudin grubu (ortalama + Tenofovir grubu (ortalama £  p degeri
std sapma) std sapma)
AST (IU/ml) 0,18+46,78 -41,14£37,74 p<0,001
ALT (1U/ml) 3,35+67,41 -33,55+48,49 p<0,05
HBVDNA (Kopya/ml) -98,23+6,96 -99,37+3,25 p>0,05
HbsAg (IU/L) -9,4945,8 -30,62+5,58 p<0,001
M30 antijen (IU/L) -9,16+4,71 -27,04+8,26 p<0,001
grup

16000,00 q

1:5000,004

14000,00

13000,009

Ortalama HbsAg

12000,00

11000,009

— lam
—ten

Sekil 1. Lamivudin ve tenofovir gruplarinda tedavi ile HbsAg dizeylerinin disis egrilerinin

karsilastiriimasi
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350000,00

325000,007

300000,00]

Ortalama m30

275000,00]

250000,00

grup
— lam
—ten

0. ay

. ay

Sekil 2. Lamivudin ve tenofovir gruplarinda tedavi ile M30 antijen duzeylerinin disis egrilerinin

karsilastiriimasi

Tartisma

Biz bu calismada kronik aktif hepatit B
enfeksiyonunun siddetinin tayini, ayrica bu
grupta oral antiviral ilaclarin etkinligi ve tedavi
takibinde HbsAg ve M30 antijen dizeylerininin
faydali birer marker olarak kullanilabilecegini
gOstermeyi amagcladik.

Kronik hepatit C, alkolik olmayan yagl
karaciger hastaligi, KHB ve ilaca bagli karaciger
hasari ile ilgili g¢alismalar, daha 6nce M30
antijen gibi hepatosit biyobelirteglerinin hastalik
siddetini yansitma, etiyolojileri ayirt etme ve
prognoz bilgisi saglama kabiliyetini bildirmistir
[17, 18, 20, 21]. Kronik hepatit C’li hastalarda,
M30 antijen dizeyleri ve fibrozis arasindaki iligki
defalarca bildirilmistir [15, 22]. Cao ve ark.’nin
[23] yapmis oldugu calismada ise kronik
hepatit C enfeksiyonunda M30-CK18 serum
konsantrasyonun transaminaz aktivitesinin yani
sira inflamatuar aktivite ve karaciger fibrozisi
ile anlamli dlgtde iligkili oldugu gdsterilmistir.
Parfieniuk Kowerda ve ark.’nin [24] yaptig
calismada HBV-DNA ve M30 antijen duzeyleri
arasinda pozitif korelasyon oldugu saptanmistir.
Bizim calismamizda aktif KHB enfeksiyonunda
karaciger biyopsisinde HAI ve fibrozis ile M30
antijen duzeyleri arasinda istatistiksel olarak
anlaml iliski oldugunu gosterdik. Bu hasta
grubunda M30 antijen dizeyi ile AST ve ALT
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arasinda da anlamli diizeyde pozitif korelasyon
oldugunu saptadik. Bu bize 6zellikle antihbe
pozitif aktif KHB enfeksiyonu gibi secilmis bir
hasta grubunda M30 antijen diizeyi dlgiminin
karaciger hasarini  6ngérmede  oldukca
faydal olabilecedini dustndirdid. Bu sebeple
M30 antijen dizeyinin KHB enfeksiyonunun
aktivitesinin tayininde oldukga faydali bir marker
olabilecegini dusuniyoruz.

Gindmizde KHB tedavisinde lamivudin,
telbivudin, adefovir gibi dusik diren¢ bariyeri
olan oral antivirallerin yaninda, tenofovir ve
entekavir gibi yuksek direng bariyerine sahip
oral antiviraller kullaniimaktadir. NA tedavisinin
amaci tedavi boyunca viral supresyonun
saglanmasidir [25]. NA tedavisi ile HBV
replikasyonunun uzun sdreli supresyonunun
karaciger sirozu ve hepatoselller karsinoma
gelisme riskini azalttigi bilinmektedir [26,
27]. Bu sebeple bu hastalarin tedavisinde
mumkin olan en etkin segenegdin kullaniimasi
gerekmektedir. NA ile antiviral tedavi sirasinda
HBV kalicilliginin  énemli bir mekanizmasi,
enfekte hicrelerde cccDNAnin kalicihgidir [8,
28]. Son galigmalar antiviral tedavi 6ncesi ve
sonrasi HbsAg dizeyi ve cccDNA arasinda
anlamli bir korelasyon oldugunu gostermistir
[29, 30]. Bizim g¢alismamizda da tedavi 6ncesi
HbsAg ve HBVDNA duzeyleri arasinda pozitif
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korelasyon saptadik. Ayrica tedavi ile HbsAg
ve HBVDNA dlzeylerinde birbirine paralel,
istatistiksel olarak belirgin dizeyde anlamh
disUs saptadik. Bu bize bu hasta grubunda
HbsAg dlzeyi Olgiminin tedavi takibinde
faydali bir parametre olarak kullanilabilecegini
distndurdu.

inflamatuar olaylar apoptoz ve nekroz olmak
Uzere bir cok mekanizma ile hepatosit 6limine
neden olur. KHB hastalarinda antiviral tedavinin
en 6nemli hedefi nekroinflamatuvar aktivitenin
azalmasidir ve NA tedavisi kronik hepatit B’li
hastalarda apoptotik aktiviteyi azaltir. Ayrica
NA tedavisi ile M30 antijen ve ALT duzeylerinin
birlikte azaldig1 gosterilmistir [31]. M30 antijeni,
anti-viral  tedaviyi  takiben  degistirilebilir.
Bu, hem M30 antijeninin HBV-DNAdaki
dususle eszamanli olarak azaldigini gosteren
diger calismalardan elde edilen bulgularla
desteklenmektedir [31- 33]. Calismamizda NA
tedavisi ile M30 antijen, AST, ALT HBVDNA
dizeylerinde birbirine paralel olarak istatistiksel
acidan yiksek dizeyde anlamh duasis
oldugunu gosterdik. Apoptozis markeri olan
M30 ile nekrozun gdstergesi olarak kabul edilen
ALT duzeylerininin tedavi ile anlamli dizeyde
dismesi ve HBVDNA da buna paralel disus
olmasi bize M30 antijen dizeylerinin tedavi
takibinde kullanilabilecegini distndirdi. Bu
sebeple M30 antijen dizeyi 6lcimU hastalik
siddetini degerlendirmenin yaninda tedavinin
etkinliginin degerlendiriimesi ve tedavi takibinde
de kullanilabilecek bir markerdir.

Bizim ¢alismamizda elde edilen ve literatire
katki saglayabilecek 6nemli sonug¢ ise sudur;
HbsAg, AST, ALT, HbsAg ve M30 antijen
dizeylerindeki disus, potent oral antiviral olan
tenofovir alan hasta grubunda, lamivudin alan
hasta grubuna gore daha belirgindi. Bu iki grup
arasinda HBVDNA disis oraninda anlamli fark
saptanmamasina ragmen, tenofovir grubunda,
lamivudin grubuna godre cccDNA nin indirek
gOstergesi olan HbsAg titresinde ve apoptozisin
gOstergesi olan M30 antijen titresinde belirgin
dists olmasi oldukga anlamli bir bulguydu.
Maalesef glinimizde (lkemizde dahil, pek
¢cok ulkede sosyoekonomik sebeplerden dolayi
disUk diren¢ bariyeri olan oral antivirallerin
kullanimina devam edilmektedir. Bu bilgi
Isiginda, gunumuzde hala direng bariyeri
dislUk olan oral antivirallerin ALT ve HBVDNA
dizeyiyle takip edilerek kullaniimaya devam
edilmesinin yanls oldugunu disinuyoruz.

Cikar iligkisi: Yazarlar cikar iliskisi olmadigini
beyan eder.
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Is prostate biopsy safe in the elderly?
Prostat biyopsisi yaglilarda gtivenli mi?

Okan Alkig, Aykut Bager, Halil ibrahim ivelik, Bekir Aras, Mehmet Sevim, ibrahim Giiven Kartal

Gonderilme tarihi:18.11.2020 Kabul tarihi:18.01.2021

Abstract

Purpose: The study was aimed to investigate the safety of the transrectal ultrasound-guided prostate needle
biopsy in the elderly.

Material and methods: Five hundered fifteen patients, who underwent prostate biopsy between 2017-2020,
were included in the study. All patients' demographic data, comorbidities, laboratory findings, prostate volumes,
prostate biopsy pathology results, and post-biopsy complications were retrospectively analyzed. The patients
were divided into 2 groups: group-1 consisting of patients under the age of 65 and group-2 with above the age
of 65.

Results: There were 244 in group-1 and 271 patients in group-2. The mean age of group-1 was 59.50+3.98,
group-2 was 71.45+4.57 years. In group-1, post-biopsy fever was observed in 5 (2%), hematuria in 44 (18%),
hemospermiain 79 (32.4%), and rectal bleeding in 7 (2.9%) patients. In group-2, post-biopsy fever was observed
in 15 (5.5%), hematuria in 69 (25.5%), hemospermia in 21 (7.7%), and rectal bleeding in 11 (4.1%) patients. The
severe sepsis findings were observed in 2 patients (0.2%) in group-1 and 6 (2.2%) in group-2. In the logistic-
regression-analysis, it was determined that the risk of complication increased significantly as the age, PSA, and
higher PSA density.

Conclusion: In our study, it was revealed that the risk of complications was higher in the elderly and that the
complications observed may be more seriously. Therefore, we consider that a more careful approach should be
taken in elderly patients to prevent the complications related with prostate biopsy.

Key words: Aged, needle biopsy, prostate.

Alkis O, Baser A, lvelik HI, Aras B, Sevim M, Kartal IG. Is prostate biopsy safe in the elderly? Pam Med J
2021;14:388-394.

Ozet

Amagc: Bu calisma prostat kanseri tanisinda yaygin olarak kullanilan transrektal ultrason (TRUS) esliginde
prostat igne biyopsisinin yasl hastalarda ne kadar glivenli oldugunu ortaya koymayi amaglamaktadir.

Gere¢ ve yontem: 2017-2020 arasinda prostat biyopsisi yapilan 515 hasta galismaya dahil edildi. Tim
hastalarin demografik verileri, ek hastaliklari, laboratuar bulgulari, prostat hacimleri, prostat biyopsisi patoloji
sonuglari, biyopsi sonrasi gelisen komplikasyonlar retrospektif olarak incelendi. Hastalar 65 yas alti olanlar
grup 1 ve 65 yas Ustl olanlar grup 2 olarak 2 gruba ayrildi. Her iki grupta prostat biyopsisi sonrasi gortilen
komplikasyonlar kargilastirildi.

Bulgular: Grup 1'de 244, grup 2'de ise 271 hasta vardi. Grup 1 yas ortalamasi 59,50+3,98, grup 2 yas
ortalamasi 71,45+4,57 idi. Grup 1’de 5 hastada biyopsi sonrasi ates (%2), 44 hastada hematiri (%18), 79
hastada hematospermi (%32,4), 7 hastada ise rektal kanama (%2,9) izlendi. Grup 2’de ise 15 hastada biyopsi
sonrasi ates (%5,5), 69 hastada hematiri (%25,5), 21 hastada hematospermi (%7,7), 11 hastada rektal kanama
(%4,1) goruldu. Ancak bu komplikasyonlar disinda grup 1°de 2 hastada (%0,2), grup 2’de 6 hastada (%2,2) ciddi
sepsis bulgulari izlendi ve hastalar hospitalize edilerek tedavi edildi. Prostat biyopsisi sonrasi komplikasyon
gorilmesini etkileyen risk faktorlerini incelemek igin yapilan logistik regresyon analizinde yas, PSA ve PSA
dansitesi yukseldikge komplikasyon goérilme riskinin anlamli olarak arttig tespit edildi.
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Sonug: Calismada yash hastalarda komplikasyon goriime riskinin daha yilksek oldugunu ve gorilen
komplikasyonlarin daha ciddi olabilecegi ortaya kondu. Bu nedenle yasli hastalarda prostat biyopsisi 6ncesi ve
sonrasi komplikasyon gelisimini dnlemek i¢in daha dikkatli yaklasmak gerektigi disunuldu.

Anahtar kelimeler: Yasli, igne biyopsisi, prostat.

Alkis O, Baser A, ivelik Hi, Aras B, Sevim M, Kartal iG. Prostat biyopsisi yaslilarda giivenli mi? Pam Tip Derg

2021;14:388-394.

Introduction

Prostate cancer is the second most common
cancer among men. It constitutes approximately
15% of all cancers in men [1]. The diagnosis
of prostate cancer, which is quite common,
is performed by prostate biopsy. Transrectal
ultrasound (TRUS) guided needle biopsy is
the gold standard method recommended in
the guidelines of the European Association
of Urology (EAU) for prostate biopsy [2].
Many complications can be observed after a
TRUS-guided prostate biopsy, which is easily
administered with local anesthesia. The most
common complications are hemospermia
(37.4%), hematuria (14.5%), rectal bleeding
(2.2%), prostatitis (1%), fever (0.8%) and urinary
retention (0.2%) [2]. Most of these complications
are mild and regress spontaneously. The most
serious and feared complication is urosepsis.
Urosepsis, which is a serious but rare
complication, was observed between 0.1% and
2.8% in the literature [3-6]. Pre- and post-biopsy
prophylactic oral quinolone is recommended to
prevent these infectious complications [2]. But
nowadays, urinary infection is observed more
frequently after biopsy due to the increased
antibiotic resistance [5].

According to the definition of the World Health
Organization (WHO), people above the age of 65
are considered to be elderly [7]. Comorbidities
generally increase in people above the age
of 65, and therefore, the risk of complications
increases due to frequent medications. The
use of anticoagulants also increases the risk
of bleeding complications after surgery and
other invasive procedures. Furthermore,
infection is more frequently observed after all
invasive procedures due to the weakening of
the immune system in the elderly [8]. A prostate
biopsy can be performed in all ages because it
is an easy procedure that can be performed with
local anesthesia. However, we consider that the
risk of postoperative complications is higher in
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elderly men. In the literature, although many
studies are revealing the complications, there is
no study comparing the risk of complications in
older men with younger patients. From this point
of view, we aimed to reveal safety of the biopsy
in the elderly.

Materialas and methods

The data of 515 patients, who underwent
TRUS-guided prostate biopsy with suspected
prostate cancer after prostate-specific antigen
(PSA) screening and digital rectal examination
in the urology outpatient clinic between 2017-
2020, were retrospectively analyzed after
obtaining the ethics committee approval. All
patients’ demographic data, comorbidities,
laboratory findings, prostate volumes, prostate
biopsy pathology results, and post-biopsy
complications were recorded. Age-adjusted
Charlson comorbidity scores (ACCI), which
were defined by Charlson ME and determine
the morbidity and mortality risk of patients with
chronic diseases, were calculated [9]. The
patients were divided into 2 groups as group 1
(those under the age of 65) and group 2 (those
above the age of <65). The complications
observed after prostate biopsy in both groups
were compared.

Prostate biopsies of all patients were
performed after the urine cultures were
documented to be sterile. Furthermore, as in
EAU guidelines, ciprofloxacin was initiated the
day before the biopsy and continued 3 days.
All patients underwent TRUS-guided prostate
biopsy under local anesthesia. Local anesthesia
was administered by performing a periprostatic
block with 60 mg 2% prilocaine to both lobes of
the TRUS-guided prostate. Then, TRUS-guided
12 core needle biopsy was performed.

Statistical Package for Social Sciences
(SPSS) for Windows 22.0 program was used
for statistical analysis. Normal distribution of the
data was tested by the Kolmogorov-Smirnov
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/ Shapiro-Wilks test. Numbers, percentages,
mean, and standard deviation expressions were
used for descriptive statistics. In the comparison
of mean between two independent groups,
the Mann Whitney-U tests were used for the
data without normal distribution. Chi-square /
Fisher exact test was used for the comparison
of categorized data. Chi-square / Fisher exact
test, Student t-test, and Mann Whitney-U tests
were used to examine univariate analyses.
In the multivariate analysis, the independent
predictors in predicting post-biopsy complication
using the factors identified in previous analyses
were examined using logistic regression
analysis. Hosmer-Lemeshow test was used for
model fit. P<0.05 was considered for statistical
significance.

Results

There were 244 patients in group 1 and
271 patients in group 2. While the mean age of
group 1 was 59.50+3.98, the mean age of group
2 was 71.45+4.57 years. The mean PSA value
was 12.49+17.09 in group 1, it was found to be
15.871£24.85 in group 2 (p=0.104). The prostate
volume of the patients in group 2 (60.06+21.79)
were found to be statistically significantly
higher compared to group 1 (47.34+15.91)
(p<0.001). Additionally, PSA density was found
to be statistically significantly higher in group
2 (p<0.008) (Table 1). The ACCI scores that
were calculated by evaluating the age and
comorbidities of the patients in group 1 and group
2 were 3.14+1.25 and 5.31+1.36, respectively
(p<<0.001). Prostate biopsy pathology was
found to be BPH (Benign prostatic hyperplasia)
in 169 (69.3%) of 244 patients in group 1. In
Group 2, BPH was detected in 179 (66.1%) of
271 patients. Although there was a higher rate
of prostate cancer in Group 2, no statistically
significant difference between the groups in
terms of prostate cancer rate (p=0.437).

In group 1, post-biopsy fever was observed
in 5 patients (2%), hematuria was observed in
44 patients (18%), hemospermia was observed

in 79 patients (32.4%), and rectal bleeding
was observed in 7 patients (2.9%). And in
group 2, post-biopsy fever was observed in 15
(5.5%), hematuria was observed in 69 (25.5%),
hemospermia was observed in 21 (7.7%), and
rectal bleeding was observed in 11 patients
(4.1%). These complications were observed
to be mild without requiring any additional
treatment. No patient required hospitalization.
However, apart from these complications, severe
sepsis findings were observed in 2 patients
(0.2%) in group 1 and 6 patients (2.2%) in group
2, and the patients were hospitalized. Mortality
was not observed. When complications such
as hematuria, hemospermia, rectal bleeding,
post-biopsy fever, and sepsis were compared
in the groups after prostate biopsy, fever
and hematuria were found to be statistically
significantly higher in group 2 (p=0.041, 0.042,
respectively). Hemospermia was found to
be statistically significantly higher in group
1 (p<0.001). When the incidences of rectal
bleeding and sepsis were compared between
group 1 and group 2, no statistically significant
difference was observed (p=0.463 and 0.201,
respectively) (Table 1).

After the procedure no complication was
observed in 304 patients. The mean age of the
patients with complications was 64.50+8.12, and
the mean age of those without complications was
66.6916.64 years (p<0.001). When the ACCI
scores were compared, a significant increase
was found in patients without complications
(p=0.025) (Table 2). No statistically significant
difference was found between pre-biopsy PSA,
prostate volume, and PSA densities of the
patients between the groups (p=0.581, 0.275,
0.928, respectively) (Table 2).

In the logistic regression analysis which
was performed to examine the risk factors
affecting complications after prostate biopsy,
it was determined that the risk of complication
increased significantly as the age, PSA, and
higher PSA density (Table 3).
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Table 1. Patients’ demographics and comparison of post-biopsy complications of groups

Group 1 Group 2
(<65 years) (=65 years)
n=244 n=271 P
Mean+SD Mean+SD
Age (year) 59,50+3,98 71,45+4,57 <0.001
Biopsy PSA ( ng/dL) 12.49+17.09 15.87+24.85 0.104
Prostate Volume ( mm?) 47.34+15.91 60.06+21.79 <0.001
PSA Density (ng/dLx mm?3) 0.28+0.37 0.30+0.48 0.008
Charlson Comorbidity Score 3.14+1.25 5.31+1.36 <0.001
BPH n (%) 169 (69.3) 179 (66.1)
Pathology result 0.437
PCan (%) 75 (30.7) 92 (33.9)
Post-Biopsy Fever Yes n (%) 5(2.0) 15 (5.5) 0.041
No n (%) 239 (98.0) 256 (94.5) )
Post-biopsy hematuria Yes n (%) 44 (18.0) 69 (25.5) 0.042
No n (%) 200 (82.0) 202 (74.5) )
Post-biopsy Hemospermia Yes n (%) 79 (32.4) 21(7.7) <0.001
No n (%) 165 (67.6) 250 (92.3) '
Post-biopsy Rectal Bleeding Yes n (%) 7(2.9) 1(4.1)
(<24 hours) 0.463
No n (%) 237 (97.1) 260 (95.9)
Post-biops_y Hospi_talizgtion Yes n (%) 2(0.8) 6(2.2)
(Bacteremia, Septicemia, 0.201
Sepsis etc.) No n (%) 242 (99.2) 265 (97.8)

Table 2. Comparison of patients with and without complications after prostate biopsy

Post-Biopsy Complication

Yes No

n=211 n=304 p

Mean+SD Mean+SD
Age (years) 64.50+8.12 66.6916.64 <0.001
Biopsy PSA ( ng/dL ) 13.91+22.99 14.52+20.56 0.581
Prostate Volume ( mm?) 52.75+£18.72 54.92+21.20 0.275
PSA Density (ng/dLx mm? ) 0.26+0.34 0.30+0.49 0.928
Charlson Comorbidity Score 4.11+1.92 4.40+1.52 0.025

Table 3. The logistic regression analysis which was performed to examine the risk factors affecting
complications after prostate biopsy

Risk Factor RR (Cl1 95%) p

Age Group (<65 years, 265 years) 0.516 (0.321-0.827) 0.006
Pathology Result (BPH, PCa) 1.084 (0.731-1.608) 0.687
Biopsy PSA ( ng/dL ) 1.041 (1.011-1.073) 0.008
Prostate Volume ( mm?) 0.989 (0.977-1.001) 0.066
PSA Density (ng/dLx mm? ) 0.100 (0.019-0.532) 0.007
Charlson Comorbidity Score 1.024 (0.889 -1.178) 0.744
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Discussion

TRUS-guided prostate needle biopsy,
which is frequently used in urology practice
to diagnose prostate cancer, can be easily
administered in all ages. However, complications
such as hematuria, hemospermia, rectal
bleeding, and high fever, most of which are
not serious regress spontaneously without
treatment. Hematuria and hemospermia are
more common than others [2, 4, 10]. In their
review, Borghesi et al. [10] indicated that the
factors affecting the occurrence of hematuria
were releated with method, prostate volume,
and comorbidities in prostate biopsy. Besides
Pinsky et al. [11] reported that the factors that
increased the risk of complications after biopsy
were prostate volume size and prostatitis. In
our study, we determined that hematuria was
significantly higher in patients above the age of
65. We considered that possible reasons can
be presence of more comorbidities in patients
above the age of 65 and consequently more
frequent use of anticoagulants.

DellAtti et al. [12] investigated the risk
factors affecting the occurrence of hemospermia
after prostate biopsy. They could not find a
relationship between age, PSA elevation,
prostate volume, the presence of prostate
cancer, and hemospermia. They determined
that only calculus of prostate and abnormal
digital rectal examination findings were the risk
factors for hemospermia. Abdelkhalek et al. [13]
emphasised that the incidence of hemospermia
was detected incorrectly in the literature since
men who could not achieve ejaculation were
not excluded. In our study, it was determined
hemospermia was significantly higher in patients
under 65 years of age. We consider that it was
due to the absence of ejaculation in men over 65
years of age. Different results can be obtained
by excluding the men without ejaculation. But
no records were-found about the erection and
ejaculation status of the patients.

In their study, Wenzel et al. [4] found that
rectal bleeding after the prostate biopsy was
2.8%. This bleeding usually continues on the
first day after the biopsy and then regresses
spontaneously. In the EAU guidelines, rectal
bleeding was reported to be observed by 2.2%
[2]. In our study, we determined that rectal
bleeding after the prostate biopsy was slightly

higher by 3.49% compared to the literature.
Although rectal bleeding was more common
in men over 65 years of age we did not find
a statistically significant difference. We think
complications such as rectal bleeding after
biopsy may be observed more frequently due
to the higher comorbidities, bleeding disorders,
and anticoagulant use in elderly men.

Sepsis is a rare but fearful complication after
prostate biopsy due to its high mortality rate
[10, 14, 15]. In their study, Brewster et al. [14]
investigated the factors that increased the risk
of hospitalization and mortality after prostate
biopsy. They revealed that hospitalization and
mortality after the procedure were mostly due
to prostate cancer. Furthermore, the risk of
hospitalization and mortality increases with
advanced age was found. Anderson et al. [16]
determined that the risk factors for post-biopsy
sepsis were the use of antibiotics in the last 6
months and international traveling. They could
not find a significant relationship between
age, hospitalization history, and comorbidities,
and sepsis. In their review, Jones et al. [17]
reported that infectious complications increased
after prostate biopsy in recent studies. They
indicated that the reason for this was the more
frequent occurrence of resistant bacteria due
to the increased use of antibiotics. Although
we determined that the complications such
as urinary infections and sepsis requiring
hospitalization after prostate biopsy were more
common in elderly men, however, we could not
find a statistically significant difference between
the two groups. It can be related with low rate
sepsis in our cohort. We also could not examine
the risk factors for sepsis after biopsy due to the
low number of patients with sepsis. We think
that a significant increase can be observed in
the studies with larger patient groups. In our
study, infectious complications with a transient
fever after prostate biopsy were found to be
statistically significantly higher in men over 65
years of age. We consider that the reason for
more serious complications associated with
infection in elderly men is due to the higher rate
of comorbidities and the gradual weakening
of the immune system with advanced age. In
the studies in the literature, it stated that these
infectious complications are observed at a
much lower rate in transperineal biopsy [17,
18]. However, a transperineal biopsy is mostly
performed under general anesthesia
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since patients cannot tolerate it, which carries
the risks associated with general anesthesia,
especially in elderly patients.

Pinsky et al. [11] also examined the factors
that increased the risk of complications after
the biopsy. They determined that prostate size
and the presence of prostatitis before biopsy
increased the risk of complications. Loeb et al.
[19] determined that post-biopsy hospitalization
was significantly higher in repeated biopsies.
They indicated that they could not find a
statistically significant difference in infectious
and non-infectious complications, though at a
higher rate. In our study, it was determined that
age, PSA elevation, and PSA density increased
the risk of complications after prostate biopsy.

The fact that our study was a retrospective
study with a limited group may have caused
a limitation in prognostic predictive values.
Prospective randomized controlled studies are
needed in this area.

In conclusion, we revealed that the
complications after prostate biopsy, which is
commonly used for the diagnosis of prostate
cancer in men, were generally more common
in elderly patients. Therefore, elderly patients
should be informed in detail about the
complications that may develop after prostate
biopsy, and we consider that early diagnosis
and treatment are important in complications.
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Abstract

Purpose: In vitro specimens are suitable models for the introduction of bypass surgery training of inexperienced
neurosurgeons and residents. This paper aims to provide a guide for the applications of end to side anastomosis
in the laboratory.

Materials and methods: The chicken wings were purchased from a local supermarket and used to perform
end to side anastomosis. The microscissors, knotting forceps and 10/0 sutures were used, and all stages of the
procedure were performed under a desktop microscope.

Results: The experience required for bypass surgery, which is a skillful field in neurosurgery practice, can be
obtained in the chicken wing model, which is a cheap and easily accessible method.

Conclusion: The chicken wing model is a practical and feasible method in training the end to side anastomosis
in a microsurgery laboratory.

Key words: Laboratory, anastomosis, bypass, microneurosurgery, chicken wing.

Egemen E, Yakar F. A step by step laboratory guide for end to side anastomosis: chicken wing model. Pam Med
J 2021;14:396-400.

Ozet

Amag: In vitro drnekler, deneyimsiz beyin cerrahlari ve asistanlarin baypas cerrahisi egitimine giris icin
uygun modellerdir. Bu makale, laboratuvarda end to side anastomoz uygulamalari icin bir rehber saglamayi
amaglamaktadir.

Gereg ve yontem: Tavuk kanatlari yerel bir sipermarketten satin alindi ve ‘end to side’ anastomoz yapmak
icin kullanildi. Mikroskaslar, dugimleme pensleri ve 10/0 sutlrler kullanildi ve prosediriin tim asamalar bir
masaustu mikroskobu ile gerceklestirildi.

Bulgular: NérogirUrji pratiginde ustalik gerektiren bir alan olan baypas cerrahisi icin gerekli deneyim, ucuz ve
kolay ulasilabilir bir ydntem olan tavuk kanadi modelinde elde edilebilir.

Sonug: Tavuk kanadi modeli, bir mikrocerrahi laboratuvarinda ‘end to side’ anastomoz egitiminde pratik ve
uygulanabilir bir yéntemdir.

Anahtar kelimeler: Laboratuvar, anastomoz, bypass, mikronorosirurji, tavuk kanadi.

Egemen E, Yakar F. End to side anastomoz igin adim adim laboratuvar kilavuzu: tavuk kanadi modeli. Pam Tip
Derg 2021;14:396-400.

Introduction [3] (in vivo) and porcine [4], chicken [5] and
turkey wings [6] (in vitro), gauze and silicon tube
[7, 8] and polyvinyl alcohol hydrogel models
[9] (artificial materials) have been described in
; i the literature. The use of chicken wings was
(Moyamoya disease), complex vascular lesions .t qescribed by Hino [5] in 2003 for bypass
(fusiform or dolichoectatic giant aneurysms), surgery. This method was accepted worldwide
and skull base tumours [2]. and imitated by many authors [6, 10, 11].

Donaghy and Yasargil first described
extra-intra cranial bypass surgery in 1967 [1].
The main indications are occlusive diseases

Laboratory studies should be considered
as the first and most important step for training
inexperienced neurosurgeons and residents.
For bypass surgery training, anaesthetized rats

This study aims to provide a guide of the
chicken wing model, which is a simple and easy
method to apply for neurosurgeons who want to
gain experience in the end to side anastomosis.
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Materials and methods

The chicken wings can be purchased
from any local supermarket. The various size
of microscissors and knotting forceps, 26G
intravenous (IV) cannula, monoprolen 10/0

suture (Boz Medical, Ankara, Turkey), 30°

straight stainless steel knife, and needle holder
were also provided (Fig 1A). All procedures were
performed under a desktop microscope (Leica
M80 stereo Microscope, Wetzlar, Germany) (Fig
1B).

Figure 1 A. The laboratory instruments: microscissors, knotting forceps, 30° straight stainless steel
knife, and needle holder. B. Desktop microscope was available during all stages of the procedure

The brachial artery was defined and indicated
by dashed lines (Fig 2A, B). The skin was cut
by micro scissors and knotting forceps. The
proximal and distal end of the brachial artery was
revealed (Fig 2C, 2D). All skin was dissected (Fig
2E), and a closer image was captured (Fig 2F).

Figure 2 A, B. The chicken wing was prepared,
and dashed lines indicated the brachial artery.
C, D. Proximal and distal end of the brachial
artery were dissected. E. The skin was dissected
throughout, and the brachial artery was marked
with nails. F. A closer image was captured, and
the brachial artery was marked with arrows.
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The layer over the artery and vein was
dissected by sharp dissection (Fig 3A). The
artery and vein were revealed and separated (Fig
3B, 3C). A coloured rectangular rubber dam was
placed under the vessel to make the background
uniform (Fig 3D). A26G IV cannula was inserted
into the artery, and the blood material was cleared
from the lumen with saline infusion (Fig 3E).
The recipient artery was 1 mm in size (Fig 3F).

Figure 3 A, B. The layer over the recipient artery
was sharply dissected. C. The brachial vein and
all periadventitial tissue were dissected. D. A
coloured rectangular rubber dam was placed
under the brachial artery. E. The cannula was
inserted into the artery, and the blood material
was cleared with saline infusion. F. The diameter
of the recipient artery was 1 mm.
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The donor brachial artery was prepared for The recipient artery was painted, and a 2mm
bypass (Fig 4A). The artery was painted with arteriotomy was performed with a 30° knife and
a surgical pen and cut in fish-mouth fashion, micro scissors (Fig 4D-4F).
and the 2mm size was gained (Fig 4B, 4C).

Figure 4 A. The donor artery was dissected in another chicken wing and painted with a surgical pen.
B. The artery was cut in fish mouth fashion, and the arrow shows the toe of the donor artery. C. The
size of the donor artery after fish mouth fashion cut was 2 mm. D. The recipient artery was painted
with a surgical pen. E. The arteriotomy was done with a 30° knife and micro scissors. F. The size of
the arteriotomy was 2 mm in size.

The first and second stitches were placed At the end of the procedure, saline was injected
through the toe and heel, respectively using 10/0  through an IV cannula, and the water tightness of
monoprolen suture (Fig 5A). The anastomosis the anastomosis was checked (Fig 5D).
was performed as interrupted ties (Fig 5B, 5C).

Figure 5 A. The first and second stitches were placed through the toe and heel, respectively using
10/0 monoprolen suture. B, C. The anastomosis was performed as interrupted ties at both sides
of the arteriotomy. D. The cannula was inserted, and the water tightness of the anastomosis was
checked with saline infusion
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Results

Use of the chicken wing model is an effective
method for the end to side anastomosis
training. This technique provides experience
in dissection, using 10/0 sutures and working
with narrow diameter vessels. One of the main
advantages is that the use of the material does
not require ethics committee approval, and it is
also cheap and readily available.

Discussion

Due to the widening of indications for bypass
surgery, neurosurgeons should pay attention to
their training on this subject. On the other hand,
repairing injured vessel during surgery needs
sophisticated skill and experience which could
be gained in advance. In terms of achieving
the required level of mastery for anastomosis
techniques, it is paramount to apply these
techniques in the laboratory at the first stage.
This study is a useful guide for inexperienced
surgeons and residents who will work in this
field.

Many materials for anastomosis training
have been described: in vivo, artificial, and in
vitro models [9, 12]. Trials in living organisms
(anaesthetized experimental animals) are the
optimal method for training [3, 13]. However,
this method is not easy to apply due to the
approval of the ethics committee, the need for an
animal experiment certificate, the requirement
of a veterinarian, and increased expenditure.
Artificial modelling is also a good option for
training, but the most critical drawback is that
the sense of tissue cannot be perceived while
working with these materials. Besides, these
materials cannot be considered as low cost [3,
9]. In vitro models stand out in anastomosis
training because they do not require ethics
committee approval and cost is low. Also, the
surgeon can perceive the tissue sensation
during the procedure.

The diameter of the cortical branch of MCA
is often <1 mm in Moyamoya disease [14]. In
normal superficial temporal artery (STA) —
middle cerebral artery (MCA) bypass surgery,
the recipient vessel should be at least 1mm
in size [15]. The required diameter can be
easily provided in chicken wings. (Fig 3F) It is
predicted that young surgeons need to perform
10,000 stitches before performing the STA
— MCA bypass [7]. The stitch exercises are
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possible in the chicken wing model because it is
easy to prepare and feasible in daily life. More
periadventitial tissue dissection is required to
reveal the vascular structures in the chicken
wing than intracranial vessels. However, this
procedure will increase the experience of the
surgeon both in dissection and preparing STA
for anastomosis [6].

Abla et al. [6] compared the turkey and
chicken wings’ brachial artery models. The
turkey wing brachial artery was superior in
diameter, length, and there was less variability
in the vessel diameter. In the survey of the
participants in this study, living rat models were
evaluated as the most appropriate method
for anastomosis training. However, they also
concluded that turkey wings were superior to
chicken wings and silicone tubes. Nevertheless,
it is known that obtaining chicken wings from
local supermarkets is more comfortable and
cheaper than turkey wings.

One of the features of the models in
anastomosis training should be the monetary
burden [16]. The desktop microscope was used
in previous studies instead of an operating
microscope, and no problem was reported [14].
We used a desktop microscope that belongs
to medical school. There are lots of online
stores that surgeons can purchase surgical
instruments at low cost. The cost of surgical
instruments used in this study (Fig 1A) was
under one hundred United States dollars.
Unlike their counterparts used in the operating
room, these instruments can be used for a more
extended period as they will not be exposed to
abrasion of the sterilization processes.

Limitations

The inability to replicate thrombotic
phenomena and the absence of pumping are
the main limitations for chicken wing model.
The storage period of the chicken wings in
the refrigerator is less than a week, and the
resistance of the tissue decreases day by day
and reduces the success of the application.

In conclusion, the low cost and easily
accessible models should be considered as
the cornerstone of anastomosis training for
inexperienced neurosurgeons and residents.
The surgeon’s experience in dissection and
suturing with using in vitro specimens will
increase the success of bypass surgery.
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Oz

Amag: Cocuk ve ergenlerdeki ruhsal bozukluk belirtileriyle beden kitle indeksi ve beslenme tutum ve
davraniglari arasinda iligkiler bulunmaktadir. Bu ¢calismanin amaci Cocuk ve Ergen Ruh Saghgdi ve Hastaliklari
polikliniklerine bagvuran olgularin beden kitle indeksi, beslenme tutum ve davranislarini degerlendirmek ve bu
tutum ve davranislarla duygusal ve davranigsal sorunlar arasindaki iliskiyi incelemektir.

Gereg ve yontem: Cocuk ve ergen psikiyatrisi polikliniklerine bagvuran 11-16 yas arasi 169 kisi ¢alismaya
katilmigtir. Katihmcilarin ige yonelim ve disa yoénelim sorunlari Gigler ve Guglikler Anketi (GGA) Ergen Formu
ile beslenme tutum ve davraniglari Beslenme Tutum Olgegi (BTO) ve Beslenme Davranis Olgegi (BDO) ile
degerlendirilmistir. Calismaya katilan géndllilerin kilo ve boylari dlgilerek beden kitle indeksleri hesaplanmistir.
Bulgular: Calismaya katilanlarin %9,5’i obez, %10,1’i asin kilolu, %65,5’si normal kilolu olarak saptanmistir.
BTO ve BDO toplam puan ortalamalar sirasiyla 8,29+2,85 ve -1,69+4,79°dir. BTO toplam puani ile GGA
davranig sorunlari puani (r=-,233, p=0,003); hiperaktivite puani (r=-,344, p<0,001) ve toplam guglik puani (r=-
,281, p<0,001) arasinda negatif yonlii bir iliski mevcuttur. BDO toplam puani ile GGA sosyal davraniglar puani
arasinda pozitif yonli (r=,216, p=0,005) bir iliski bulunmustur.

Sonug: Cocuk ve ergen psikiyatri polikliniklerine basvuran gocuk ve ergenlerde sagliksiz beslenme tutum ve
davraniglari fazladir. Diga yénelim sorunlari ve toplam duygusal-davranigsal guglik arttikca; sosyal davraniglar
azaldikga sagliksiz beslenme artmaktadir. Beslenme tutum ve davranislari ile psikiyatrik faktorlerin iligkisinin
belirlenmesi hem beslenme hem de ruhsal sorunlarin anlasiimasi ve dnlenmesi konusunda yol gosterici olabilir.

Anahtar kelimeler: Diyet aliskanliklari, iceyonelim sorunlari, disayonelim sorunlari, ruh saghgi.

Basay O, Kabukgu Basay B, Erbay C, Coskun O, Sagiroglu B. Cocuk ve ergen psikiyatri poliklinigine basvuran
olgularin beden kitle indeksi, beslenme tutum ve davraniglari: duygusal ve davranigsal sorunlarla iligkisi. Pam
Tip Derg 2021;14:402-415.

Abstract

Purpose: There are relationships between mental disorder symptoms in children and adolescents with body
mass index, and nutritional attitudes and behaviors. The aim of this study was to evaluate the body mass index,
nutritional attitudes and behaviors of the cases who admitted to child and adolescent psychiatry outpatient
clinics and to examine the relationship between these attitudes and behaviors and emotional and behavioral
problems.

Materials and methods: 169 subjects aged 11-16 years who applied to child and adolescent psychiatry
outpatients participated in the study. Participants' internalizing and externalizing problems were evaluated with
the Strength and Difficulties Questionnaire (SDQ) Adolescent Form, nutritional attitude and behaviors with
Nutrition Attitude Scale (NAS) and Nutrition Behavior Scale (NBS). Body mass indexes were calculated by
measuring the weight and height of the volunteers participating in the study.
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Bagay ve ark.

Results: 9.5% of the participants in the study were found to be obese, 10.1% overweight and 65.5% normal
weight. The total mean scores of NAS and NBS were 8.29+2.85 and -1.69+4.79, respectively. There was a
negative correlation between total NAS score and SDQ behavioral problems score (r=-.233, p=0.003);
hyperactivity score (r=-.344, p<0.001) and total difficulty score (r=-.281, p<0.001). A positive relationship was
found between total NBS score and SDQ social behavior score (r=.216, p=0.005)

Conclusion: Children and adolescents who admitted to child and adolescent psychiatry outpatient clinics have
many unhealthy eating attitudes and behaviors. Unhealthy nutrition increases as the externalizing problems
and total emotional and behavioral difficulties increase and as the social behaviors decrease. Determining the
relationship between nutritional attitudes and behaviors and psychiatric factors can be a guide for understanding

and preventing both nutritional and mental problems.

Key words: Dietary habits, internalizing problems, externalizing problems, mental health.

Basay O, Kabukcu Basay B, Erbay C, Coskun O, Sagiroglu B. Body mass index, nutrition attitude and behavior of
the cases who applied to child and adolescent psychiatry outpatients: the relation with emotional and behavioral

problems. Pam Med J 2021;14:402-415.

Girig

Asiri kilo ve obezite, klresel olarak en
yaygin halk saghgr sorunlarinin basinda
gelmektedir ve yalnizca yetigkinlerde degil
ayni zamanda cocuklarda ve ergenlerde de
epidemik boyuttadir [1, 2]. Gelismis Ulkelerde
20 yas altindaki erkeklerin %23,8'inin, kizlarin
%22,6'sinin asiri kilolu veya obez oldugu
bildirilmistir [2]. Tdrkiye Beslenme ve Saglik
Arastirmasi-2010 sonuglari  Glkemizde 6-18
yas arasindaki obezite sikligini %8,2, asiri
kilolu olma sikligini %14,3 olarak bildirmistir
[3]. Psikiyatrik bozukluga sahip olanlar, asir
kilo/obezite agisindan o6zellikle riskli bir grup
olarak tanimlanmistir. Bazi c¢alismalar c¢ocuk
ve ergen psikiyatri klinik populasyonlarinda
saglikli kontrollere kiyasla daha yuksek asiri
kilo ve obezite oranlari oldugunu gdstermistir
[4, 5]. Tirkiye’de cocuk ve ergen psikiyatri
orneklemini bu ac¢idan inceleyen bir calismaya
ulagilamadigindan Ulkemizdeki durum
bilinmemektedir.

Ergenlerdeki ruhsal bozukluk belirtileriyle
artan beden kitle indeksi (BKi) arasindaki
olasi bagintiyr degerlendiren arastirmalarin
bir kisminda BKi ile ruh saghgi arasinda
iliski bulunurken, bazi c¢alismalar bu yonde
bir iliski tespit edememistir [6-10]. Ayrica
calisma sonuglari secilen 6rnekleme goére de
degisiklik gdstermektedir. Ornegin, depresyon
klinik 6rneklemde BKi ile iligkili bulunurken,
toplum temelli galismalarda bdyle bir iligki
saptanmamistir  [11].  Cocukluk  ¢aginda
obezitenin ice yonelim semptomlariyla bagintili
olduguna dair hem kesitsel hem de izlemsel
calismalardan elde edilen kanitlar mevcuttur
[12]. Normal BKi olan olgulara gore asiri
kilolu/obez erkeklerde disaydnelim sorunlari;
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kizlarda da igeydnelim sorunlari daha fazla
gorulmektedir [13, 14]. Tirkiye’de ise ¢ok az
sayida arastirma builiskiyi incelemistir. Otceken-
Kurtaraner’in (2012) toplum &érnekleminde 14-
17 yas ergenlerle yaptigi galismada BKi ile
depresyon, anksiyete dizeyleri ve beslenme
aliskanliklari arasinda istatistiksel acgidan
anlamli bir iliski bulunamamistir [15]. Bu alanda
yapllmis ¢alisma sonuglari yorumlanirken artan
BKI ve ruhsal sorunlar arasindaki iligkinin iki
yonlt oldugunun dikkate alinmasi gerektigi
belirtiimektedir [16]. Yazindaki kisitli veriler
g6z o6nunde bulunduruldugunda, ergenlik
dénemindeki ruh sagligi ve BKi arasindaki olas!
iliskinin  bizim toplumumuzda incelenmesine
ihtiyag oldugu goriimektedir.

Beslenme, kigilerin saghigini korumak ve
surdlrebilmek igin viicudun gereksinim duydugu
besin 6gelerini yeterli miktarlarda ve uygun
zamanlarda alma eylemi olarak tanimlanabilir
[17]. Sagliksiz besin tiketimi, meyve ve sebze
aliminin yetersiz olmasi, tatlandiriimis icecek,
sekerli, yagl ve tuzlu atistirmalk tiketiminde
artis veya dizensiz kahvalti yapimi seklinde
tanimlanmistir [18, 19]. Sagliksiz besin tiketimi,
asiri kilo ve obezite ile iligkilidir [20]. Ergenlik,
genellikle 6gun atlama, sik atistirma ve blyuk
miktarlarda sagliksiz yiyecek tiketme gibi gida
aliminda olumsuz degisikliklerin gbzlendigi bir
dénemdir [21]. Ergenlerdeki sagliksiz beslenme
aligkanliklari, yetiskinlikte de devam etme egilimi
gostermektedir ve yasamin ileriki evrelerinde
metabolik sendrom, diabetes mellitus veya
kanser gibi olumsuz saglik sonuglariyla
baglantihdir [22, 23].

Ergenlerde beslenme kalitesini ruh sagligiyla
iliskilendiren calismalar vardir. ingiltere’de
yaklasik 3.000 ergen (11-14 yas) Uzerinde
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yapilan kesitsel bir galisma, Gug¢ler ve Guglukler
Anketi (GGA) ile degerlendirilen zihinsel saglk
semptomlariyla sagliksiz gida alimi arasinda
bir iliski bulmustur [24]. Jacka ve ark. [25], 11-
18 yas arasi genclerde, daha yuksek saglkli
beslenme kalitesi puanlari ile ruh saghgi
arasinda bir baginti raporlamistir. Avustralya’da
yapilan bir ¢alisma, daha az saglkl gida
tiketen 10-14 yasindaki ¢ocuk ve genglerin
depresif belirtilere sahip olma olasiliginin
arttigini bildirmistir [26]. Benzer sekilde, 10
yasindaki 3.300 Alman c¢ocuk Uzerinde yapilan
bir calisma, daha ylksek beslenme Kkalitesi
puanlarinin, GGA'da daha disuk emosyonel
semptomlar ile iligkili oldugunu géstermistir [27].
Koreli ergenlerde de sagliksiz gida tuketimi ile
mutsuzluk, Gzintd, intihar dislnce ve planlari
arasindailigki saptanmistir [28]. Yakin zamanda
yapilan bir meta analiz ¢alismasi ise sagliksiz
beslenmenin dikkat eksikligi ve hiperaktivite
riskini artirdigini  ortaya koymustur [29].
Bununla birlikte 746 ergenin degerlendirildigi
bir calismada, sagliksiz besin tuketiminin digsa
ydnelim sorunlari ile iligkisi sadece kizlarda
gOsterilmistir [30]. Literattrin sistematik bir
incelemesi, cocuklarda ve ergenlerde sagliksiz
beslenme ve daha kétu ruh sagligr arasindaki
iliski icin bazi tutarli kanitlar oldugu sonucuna
varmig, ancak bu konuda daha fazla arastirma
yapilmasi gerektigine dikkat ¢ekmistir [31].

Cocuk ve ergen psikiyatrisi polikliniklerine
basvuran c¢ocuk ve ergenlerin beslenme
tutum ve davraniglarinin ve bunlarin duygusal
ve davranigsal sorunlar ile olasi iligkisinin
arastirimasi, asiri kilolu ve obez olma gibi
saglik sorunlarinin ¢ézimuinde ve beslenme ile
ruh saghgi arasindaki iliskinin anlasiimasinda
rol oynayabilir. Calismamizdaki hipotezlerimiz;
cocuk ve psikiyatri polikliniklerine basvuran
olgularin toplum drneklemlerinden elde edilen
genel verilere gore daha obez ve asiri kilolu
saptanacagi, ayrica duygusal ve davranissal
sorunlarla iliskili daha koéti  beslenme
aliskanliklarina sahip olacagidir. Bu nedenle,
c¢alismamizin amaci ¢ocuk ve ergen psikiyatrisi
polikliniklerine  cesitli sebeplerle basgvuran
olgularda obez ve asiri kilolu olanlarin oranlarini
belirlemek, ayrica basvuruda bulunan gocuk ve
ergenlerin beslenme tutum ve davranislarini
degerlendirerek, bu tutum ve davraniglarla
duygusal ve davranigsal sorunlar ve beden kitle
indeksi arasindaki iligkiyi Ulkemizde ilk defa
incelemektir.

Gereg ve yontem

Arastirmamiz, Pamukkale  Universitesi
Tip Fakiltesi Cocuk ve Ergen Ruh Saghgi ve
Hastaliklar Poliklinikleri’ne iki aylik bir zaman
dilimi icerisinde basvuran 11-16 yas arasi gocuk
ve ergenlerin katilimiyla kesitsel bir calisma
olarak tasarlanmistir. Bu doénem icerisinde
calisma o&rneklemini olusturmak Uzere 196
cocuk ve ergen de@erlendiriimis, bunlar
arasindan galismaya katilmayi kabul eden ve
calismaya dahil olma kriterlerini karsilayan
169 ergen calisma Orneklemini olusturmustur.
Calismaya dahil olma kriterleri, ¢cocuk veya
gencin ek tibbi bir hastalik tanisi olmamasi,
son bir hafta igerisinde enfeksiyon tablosunun
bulunmamasi, klinik olarak formlari anlamasina
ve doldurmasina engel olacak dizeyde zeka
geriligi veya otizm disundlirecek tani ve
belirtilerinin bulunmamasi, akut manik atak veya
psikoz tanisi almamis olmasi, galisma formlarini
eksiksiz ve guvenilir sekilde doldurmasi ve
kendisi ve ebeveyninin caligmaya katilmaya
gonllld olmasi olarak belirlenmigtir.  Klinik
olarak zeka degerlendirmesi; akil yuritme,
sorun c¢b6zme, tasarlama, soyut dasinme,
yargilama, okulda 6grenme ve deneyimlerinden
o6grenme gibi anliksal iglevleri, toplumsal ve
uyumsal islevsel kisithliklar ile gec¢mis tani
OykusU dikkate alinarak yapiimistir. YUz doksan
alti kisinin 17’sinde g¢ocuk, ergen ya da aile
calismaya katilmayi kabul etmemigtir. Alti Kisi
eksik form teslim ettidi, 2 kisi otizm spektrum
bozuklugu, 1 kisi mental retardasyon ve 1 kisi de
akut psikotik atak tanilari nedenleriyle calismaya
alinmamis, bdylece toplam 169 ¢ocuk ve ergen
calismaya katilmistir. Calisma, Pamukkale
Universitesi Tip Fakiltesi Klinik Aragtirmalar
Etik Kurulu’ndan onay alindiktan sonra baslamis
ve calismaya katilmaya kendisi ve ailesi onam
veren katiimcilar ile gergeklestiriimistir. BKi
degerleri vicut agirliginin (kg) boyun karesine
(m?) bélinmesiyle hesaplanmig, ardindan Turk
cocuklari i¢in yas ve cinsiyete gore belirlenmis
olan standart degerlere gére 5<BKi<85 arasi
normal kilolu, 85<BKi<95 persentil asir kilolu,
BKi=95 persentil Ustiinde ise obez olarak
tanimlanmistir [32]. Orneklem grubundaki gocuk
ve ergenler ile ilgili sosyodemografik dzellikleri
sorgulayan sosyodemografik veri formunu
aileler; Gugler ve Guglikler Anketi, Beslenme
Tutum Olgegi ve Beslenme Davranis Olgegini
cocuk ve ergenler poliklinik bekleme salonunda
doldurmuslardir.
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Calismada kullanilan olgekler 4-Beslenme Davranis Olgegi  (BDO):
Beslenme davraniglarinin  belirlenmesinde

1- Sosyodemografik veri formu: Cocuk ve
aile ilgili sosyodemografik ¢zellikleri toplamak
icin arastirmacilar tarafindan olusturulmustur.
Formda c¢ocugun yasi, cinsiyeti, anne ve
babanin egitim durumu ve ailenin gelir
durumunu sorgulayan sorular yer almistir.
Ayrica galismaya katilan ¢ocuk ve ergenlerin
kilo ve boylari dlglilerek beden kitle indeksleri
hesaplanmis ve forma not edilmistir.

2-Gugler ve Gugltkler Anketi (GGA) Ergen
Formu: Goodman [33] tarafindan 1997 yilinda
gelistirilmistir. Olgegin i¢ tutarh@ini yansitan
Cronbach alfa degeri 0,73, 4-6 hafta sonra
uygulanan re-test stabilitesi 0,62°dir. Turkce
gecerlilik ve guvenilirligi Guavenir ve ark.
[34] tarafindan yapilmistir. Bu anket 25 soru
icerir ve 11-16 yas arasi genglerin kendilerini
degerlendirmesi igin kullaniimaktadir. Olgekte
davranis sorunlari, dikkat eksikligi ve asir
hareketlilik, duygusal sorunlar, akran sorunlari
ve sosyal davraniglar olmak Uzere 5 alt boyut
vardir. ilk doért basghgin toplami ile “toplam
guglik puani” hesaplanmaktadir. Bu galismada
Olcegin toplam i¢ tutarlihk katsayisi ,66 olarak
bulunmustur.

3-Beslenme Tutum Olgegi (BTO): Arvidson
[35] (1990) tarafindan gocuklarin kalp saghgini
gelistirmeye yonelik tutumlarini degerlendirmek
amaciyla gelistirilen ve 16 maddeden olusan
Cocuk Kalp Saghgini Gelistirme Tutum Olgegi
(Children’s  Cardiovascular Health Attitude
Scale) Tiurk toplumuna Haney ve Bahar [36]
(2014) tarafindan uyarlanmigtir. Olgek dért alt
testten olusmaktadir: 1. Egzersiz- 4 madde; 2.
Beslenme- 4 madde; 3. Sigara igme- 4 madde 4.
Stres kontroli- 4 madde. Bu ¢alismada sadece
“peslenme” alt dlgegi kullanilmistir. Olgegin i¢
tutarlilk guvenirlik katsayisi 0,79, beslenme alt
Olceginin i¢ tutarlik glvenirlik katsayisi 0,68'dir.
Beslenme alt 6lgegdi gocugun yag alimini azaltan,
saglikh yiyecek tuketimini artiran aktivitelere
ve kalp sagligini iyilestiren beslenme bic¢imine
yonelik tutumunu oélger. Olgek maddeleri 1-4
puan arahdinda (1- kesinlikle katilmiyorum,
4- Kkesinlikle katiliyorum) deger almaktadir,
toplam puani 4-16 arasindadir. Olgekten alinan
toplam puanin ylksek olmasi olumlu tutumu
gOstermektedir [36]. Bu calisma icin i¢ tutarlilik
katsayisi 0,73 olarak hesaplanmistir.
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Edmundson ve ark. [37] (1996) tarafindan
gelistirilen Oztiirk ve Erdodan [38] (2010)
tarafindan Turk cocuklarina uyarlanan Beslenme
Davranis Olgegi kullanilmigtir. Olgek, gocuklarin
besin tuketimlerini belirlemek igcin az yagh/tuziu
ve ¢ok yagli/tuzlu besin segeneklerinin oldugu
resimli 14 maddeden olusmustur. Cocuklara
karsilastinlabilir besinler gdsterilerek iki besin
arasindan hangisini daha ¢ok (sik) yedigi
sorulmustur. Olcek maddeleri sagliksiz besin
icin -1, saglikli besin igin +1 deger almaktadir,
toplam puani -14, +14 arasindadir. Olgekten
alinan toplam puanin yuksek olmasi saglikli
beslenme aliskanigini géstermektedir. BDO
i¢c tutarlilk guvenirlik katsayisi 0,74’tar [38].
Bu cgalisma igin Olgegin i¢ tutarhlik glvenirlik
katsayisi 0,71 bulunmustur.

Verilerin analizi; istatistiksel degerlendirmeler
“SPSS (Statistical Package for Social Sciences)
for Windows 18.0” paket programinda
yapilmistir. Sayisal veriler aritmetik ortalama
(AO), standart sapma (SS), ortanca, ¢eyrekler
arasi aralik (CAA); kategorik veriler yizde (%)
ve frekans (n) degerleri verilerek tanimlanmistir.
Kategorik degiskenlerin  karsilastinimasinda
Ki Kare Testi (x?), sirekli degiskenlerin iki
grup karsilastirmasinda normal dagilim
gOstermeyenlerde  Mann Whitney U testi
(z)  kullanilmigtir. ~ Sdrekli  degiskenlerin
birbiriyle iligkisinin incelenmesinde, normal
dagiimayanlarda Spearman korelasyon
testi (korelasyon katsayisi r) kullaniimistir.
Analizlerde %95 glven araliginda anlamlilk
degeri p<0,05 olarak kabul edilmistir.

Bulgular

Katilimcilarin  yag ortalamasi  13,69'dur
(SS=1,85). Calismaya 81'i (%47,9) kiz, 88
(%52,1) erkek 169 gocuk ve ergen katilmistir.
Calismada yer alan c¢ocuk ve ergenlere ait
bazi sosyodemografik Ozellikler ve kullanilan
Olceklerden elde edilen puan degerleri Tablo
1’de sunulmustur. Calismaya katilanlarin
%9,5'i (n=16) obez (BKi=95 persentil (istiinde),
%10,1’i (n=17) asin kilolu (85<BKi<95
persentil), %65,5'si (n=110) normal kilolu olarak
saptanmisgtir. Obezite kizlarda (%14,8 n=12)
erkeklere (%4,5 n=4) gore anlamh derecede
fazlaydi (x>=4,061 p=0,044).
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Tablo 1. Katilimcilarin bazi sosyodemografik 6zellikleri ve beden kitle indeksi, Beslenme Tutum

Olgegi ve Beslenme Davranis Olgegi puanlari

N AO%SS
Yas 169 13,69+1,85
Boy 169 158,92+12,39
Kilo 169 51,563+£15,43
BKi 167 20,17+4,11
BTO 168 8,29+2,85
BDO 168 -1,69+4,79
N %
L. Kiz 81 47,9
Cinsiyet
Erkek 88 52,1
e Ortaokul ve alti 90 57,7
Anne egitim durumu . o
Lise ve Ustl 64 52,3
Anne ¢alisma durumu Calismiyor 105 65,6
Calisiyor 55 344
e Ortaokul ve alti 84 54,1
Baba egitim durumu . o
Lise ve Ustu 71 45,9
Aile gelir 2999 TL ve alti 116 72,0
3000 TL ve uzeri 45 28,0

n: frekans; AO: aritmetik ortalama SS: standart sapma BKI: beden kitle indeksi

BTO: Beslenme Tutum Olgegi, BDO: Beslenme Davranis Olgegi

Ortaokul ve alti ile lise ve Ustu olarak iki
grupta degerlendirilen anne egitim durumuna
gére BTO ve BDO puanlari agisindan
istatistiksel olarak anlamli duzeyde farkhlik
saptanamadi (p>0,05). Anne egitimi lise ve Ustu
olan ¢ocuk ve ergenlerin anne egitimi ortaokul
ve alti olanlara goére BKi oranlar (sirayla
ortanca=20,41 CAA=4,35; ortanca=18,47,
CAA=4,35) istatistiksel olarak anlamli olacak
sekilde ylksekti (z=2,490, p=0,013). Anne
calisma durumu (calisiyor/calismiyor), baba
egitim durumu (ortaokul ve alti/lise ve Usti) ve
aile gelir diizeyine gore (2999 TL ve alti/3000 TL
ve Ustil) BKi, BTO ve BDO arasinda istatistiksel
olarak anlamli farklihk bulunmamistir (p>0,05).

BTO puanlari agisindan kizlar (ortanca=8,
CAA=3,5) ve erkekler (ortanca=8, CAA=4)
arasinda istatistiksel olarak anlamli bir farklilik
yoktu (z=-1,44, p=0,151). BDO puanlar da
kizlarda (ortanca=-2, CAA=6) ve erkeklerde
(ortanca=-2, CAA=6) birbirinden anlamli bir
farklihk gostermedi (z=-0,81, p=0,416). BKi,
kizlarda (ortanca=19,82, CAA=5,41) erkeklere
(ortanca=19, CAA=5,47) gobre daha ylksek
olmasina ragmen bu fark istatistiksel olarak
anlamli dizeyde degildi (z=-1,934, p=0,053)
(Tablo 2).

Katilimcilarin  BTO sorularina  verdikleri
cevaplar incelendiginde c¢ocuk ve ergenlerin
“her sabah kahvalti yapmayl seviyorum”
cumlesine %33,7’sinin katiimadigi %40,8’inin
kesinlikle katiimadigi, “sebze yemeyi seviyorum”
cumlesine %37,9’'unun katiimadigi, %29’unun
kesinlikle katilmadigi tespit edilmistir. BTO’ye
¢ocuk ve ergenlerin verdigi cevaplar Tablo 3’te
verilmistir.

Calismamizda BKi ile GGA alt dlgekler ve
GGA toplam puani arasinda istatistiksel olarak
anlamli bir iliski yoktur (p>0,05). BKi’'nin BTO
toplam puani ile arasinda negatif zayif bir iligki
saptanmis (r=-0,208, p=0,008), ancak BDO
toplam puani ile arasinda anlamh bir iligki
bulunmamistir (r=- 0,058, p=0,456) (Tablo 4).

BTO ve BDO toplam puanlari ile GGA alt
Olcek puanlari ve toplam puani arasindaki iligki
arastirildiginda, BTO toplam puani ile GGA
davranim sorunlari, hiperaktivite ve dikkat
eksikligi ve toplam gu¢lik puani arasinda hafif-
orta siddette ters yonlu iliski oldugu bulunmustur
(sirasiyla, r=-0,233, p=0,003; r=-0,344, p<0,001;
r=-0,281, p=0,008). BTO toplam puani, GGA
duygusal sorunlar, akran sorunlari ve sosyal
davranislar ile istatistiksel
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Tablo 2. Cinsiyete gére Beslenme Tutum Olgegi ve Beslenme Davranis Olgegdi toplam puanlari ve

beden kitle indeks degerleri

Kiz (n=81) Erkek (n=87) Toplam (n=168)
Ortanca (CAA) Ortanca (CAA) Ortanca (CAA)
BTO 8 (3,5) 8 (4) 8 (4)
BDO -2 (6) -2 (6) -2 (6,75)
BKi 19,82 (5,41) 19 (5,47) 19,6 (5,32)

CAA: geyrekler arasi aralik, BTO: Beslenme Tutum Olgegi,
BDO: Beslenme Davranis Olgegi, BKIi: beden kitle indeksi

Tablo 3. Katilimcilarin beslenme tutum 6él¢egdi cevaplari

BTO Kesinlikle Katiiyorum  Katilmiyorum Kesinlikle
Katiliyorum Katilmiyorum
n % n % n % n %

Her.sabah iyi bir kahvalti yapmayi 13.(7.7) 30 (17,8) 57 (33,7) 69 (40,8)

seviyorum

Sebze yemeyi seviyorum 21 (12,4) 35(20,7) 64 (37,9) 49 (29,0)

Her.gun saglikli besinler yemeyi 15 (8,9) 40 (23.7) 69 (40,8) 45 (26.,6)

seviyorum

Okuldan sonra aciktigimda meyve

ya da benim igin faydali olduguna 17 (10,1) 32(18,9) 64 (37,9) 56 (33,1)

inandigim bir sey yiyorum

BTO: Beslenme Tutum Olgegi

Tablo 4. Beslenme tutum 0lgedi ve beslenme davranis dlgegi toplam puani ile gucler ve guglukler

anketi puanlari arasindaki iligki

GGA Davranis Hiperaktivite/ Duygusal Akran Sosyal Toplam BKi
sorunlari DE sorunlar iligkileri davraniglar puan

BKi r=-,020 r=,014 r=-,039 r=-,043 r=-,027 r=-,010 1
p=0,756 p=0,858 p=0,619 p=0,589 p=0,730 p=0,901

BTO r=-233" =-,344" =-,122 =-,109 r=,124 =-,281" =-,208**
p=0,003 p<0,001 p=0,116 p=0,168 p=0,112 p<0,001 p=0,008

BDO r=-112 r=,030 r=,054 r=-,044 r=,216" r=-,014 r=-,058
p=0,157 p=0,705 p=0,490 p=0,582 p=0,005 p=0,867 p=0,456

** p=0,01 derecesinde istatistiksel iliski, GGA: Gli¢ ve Guglikler Anketi

BTO: Beslenme Tutum Olgegi, BDO: Beslenme Davranis Olgegi

BKi: beden kitle indeksi, DE: dikkat eksikligi

olarak anlamh bir iliski gdstermemistir
(p>0,05) (Tablo 4). BDO toplam puani ise
sadece GGA sosyal davraniglarla pozitif yonde
iligkili tespit edilmistir (r=0,216, p=0,005) (Tablo
4).

Tartisma

Calismamiza katilan ¢ocuk ve ergenlerin
%9,5’i obez, %10,1’i asin kiloludur. Kizlarda
obezite orani (%14,8), erkeklere gore (%4,5)
anlamli derecede fazladir. Ulkemizde yakin
zamanda toplum d&rnekleminde vyapilan bir
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calismada 12-14 yas arasinda obezite orani
%9,6 asir kilolu olma orani %20,5 olarak
bulunmustur [39]. Dindar ve ark. [40] (2012),
Samsun ilinde 11-14 arasi yas grubuyla yaptigi
¢alismada obezite prevalansi %10,3, asiri kilolu
olma prevalansi kizlarda %16,6 erkeklerde
%27,9 olarak tespit edilmistir. TUrkiye Beslenme
ve Saglik Arastirmasi-2010 sonuglarina gore
ise Ulkemizde 6-18 yas arasindaki obez olanlar
%8,2 (erkek %9,1, kiz %7,3), fazla kilolu
olanlar %14,3 olarak saptanmistir [3]. Bu yazin
arastirma sonuglarina goére klinik érneklemde
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buldugumuz obezite orani Ulkemizde toplum
orneklemi ile yapilan c¢alisma sonuclarina
benzerdir. Asin kilolu saptadigimiz ¢ocuk ve
ergenlerin orani da kismen dusuk olsa da
Turkiye Beslenme ve Saglik Arastirmasi-2010
sonuglarina  yakindir.  Calismamizda kiz
ergenlerde obezite oranlarinin erkeklere goére
toplum orneklemlerinin tersi sekilde yuksek
olmasi dikkat ¢ekicidir. Bunun sebebi kizlarin
erkeklere gore obezite ile iligkili depresyon gibi
bozukluklara daha fazla sahip olmasi ve kilolu
olma stigmasinin kizlarda erkeklere gore daha
olumsuz ruhsal sonuglara yol agmasi nedeniyle
cocuk ve ergen psikiyatrisi kliniklerine obezitesi
olan kizlarin daha sik basvurmasi olabilir [41,
42].

Cocuk ve ergen psikiyatri popllasyonlarinda
saglikli kontrollere kiyasla daha ylksek obezite
ve asiri kilolu olma oranlari oldugunu gdsteren
calismalar bulunmaktadir [4, 5]. Bunun yani
sira, 6zel tani gruplarinda yapilan ¢alismalarda
farkll yénde bulgular da sunulmustur. Ornegin,
klinik 6rneklemde ergenlerde ila¢ kullanmayan
ilk atak geciren psikotik ve bipolar bozukluklarda
obezite oranlari normal akranlarindan farkli
bulunmamistir [43, 44]. Bununla birlikte, Dikkat
Eksikligi ve Hiperaktivite Bozuklugu (DEHB) ve
Otizm Spektrum Bozukluklari (OSB) ile yapilan
klinik ve toplum érneklemli ¢alismalar, DEHB’li
bireylerde %14,7 obezite ve %20,9 asiri kilolu
olma, OSB’li bireylerde %21,8 obezite ve %19,8
asirt kilolu olma oranlari raporlamistir [45].
Dolayisiyla gocuk ve ergen ruh saglgi yonuyle
genel yazin bilgisi, klinik 6rneklemde obezite ve
agsiri kiloya sahip olmanin topluma goére daha sik
oldugunu destekler niteliktedir. Calismamizdaki
obezite oraninin toplum 6rneklem degerlerine
yakin olmasi ve diger c¢alismalarin klinik
orneklemde raporladigi oranlara kiyasla gérece
disik olmasi, galismalar arasi klinik érneklemi
olusturan hasta popilasyonu farkliliklarina,
ayrica katilimcilarin farkh yas araliklarinda
olmasina ve calismalarin vyapildigr farkli
Ulkelerdeki obeziteyi etkileyen diger faktorlere
baglanabilir.

Calismamizda anne egitimi lise ve Ustl olan
cocuk ve ergenlerin anne egitimi ortaokul ve
alti olanlara gére BKi oranlari anlamli derecede
fazla bulunurken, anne galisma durumu, baba
egitim durumu ve aile gelir diizeyine gére BKIi
arasinda anlamli farkhilik saptanmamistir. Anne
egitim dizeyinin artmasi ile BKi arasindaki
pozitif iliski, ebeveyn yluksekdgretim dizeyinin

gelismis Ulkelerin tersine gelismekte olan
Ulkelerde c¢ocuklarin fazla kilolu olmasiyla
iliskili bulunmasiyla uyumludur [46]. Metinoglu
ve ark.'nin [47] yapti§i calismada baba egitim
durumu, aile gelir diizeyine gére BKI arasinda
calismamiza benzer sekilde fark bulunmamistir.
Yine baska bir calismada asiri kilolu/obez 11-
16 yas arasi ¢ocuk ve ergenlerin normal kilolu
olan yasitlarina gdére anne ¢alisma durumu,
anne egitim durumu, baba egitim durumu
acisindan farklilik gostermedigi tespit edilmistir
[48]. Sosyodemografik degiskenlerle BKIi
arasindaki iliski, daha genis 6rneklemlerde, alt
gruplari kapsayacak sekilde ele alinan toplum
calismalariyla daha iyi sekilde ortaya konulabilir.

Calismamizda BTO puan ortalamasi
8,29+2,85 olarak bulunmustur. Kizlar ve
erkekler  arasinda beslenme tutumlari

agisindan fark saptanmamistir. BTO’'niin 315
ogrenci ile yapilan Turkce gegerlilik glvenirlilik
calismasinda ortalama puan 13,6+2,0 olarak
raporlanmisgtir  [36]. Baska bir ¢alismada
ise 8-11 yas araligindaki cocuklarda BTO
ortalamasi 13,97+2,14 tespit edilmistir [49].
Calismamiz sonuglari toplum &rneklemli bu
c¢alisma sonuglariyla karsilastirildiginda, ¢ocuk
ve ergen psikiyatri polikliniklerine basvuran
olgularin beslenme tutumlarinin daha sagliksiz
oldugunu dusundurmektedir. Ancak bu durum
yorumlanirken, yukarida bahsedilen toplum
orneklemli calismalarin bizim érneklemimizden
daha kuglk yas gruplarinda yapildigi dikkate
alinmalidir. Cagan ve ark.’nin [49] yaptidi
calismada kizlarin erkeklere goére anlamli
derecede daha olumlu beslenme tutumlarina
sahip oldugu bulunmustur. Genel olarak kizlar
meyve ve sebze gibi dusuk kalorili yiyecekleri
tiketmeyi tercih ederken, erkekler daha
sagliksiz Urlnleri tiketmeyi tercih eder [50,
51]. Bununla birlikte yeme bozukluklari ve riskli
yeme davranislari kizlarda erkeklere gore daha
fazladir [52, 53]. Klinik 6rneklemde yapilan
calismamizda bu nedenlerle kiz ve erkekler
arasinda beslenme tutumlar agisindan fark
bulunmamis olabilir.

Calismamizda c¢ocuk ve  ergenlerin
beslenme  davranisini  deg@erlendirdigimiz
BDO puan ortalamasi negatif deder alarak
(-1,69+4,79) saglkli beslenme aliskanliginin
orneklemimizde oldukga dislk oldugunu
g6stermistir. Ulkemizde 12-14 yas ergenlerle
toplum drnekleminde yapilan bir galisma, BDO
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puan ortalamasini 1,2815,45 olarak bulmus,
calismanin yazarlari bu ortalamayi oldukga
disuUkbularakbuyasgrubununsagliksizbesinleri
tiketme egiliminde oldugunu ileri surmuslerdir
[54]. Ulkemizde ortaokul érneklemi ile yapilan
galismalarin birinde BDO puan ortalamasi
9,1+4,4 olarak digerinde kizlarda 1,6415,17
erkeklerde 1,185,222 olarak bulunmustur [39,
55]. Bizim galismamizda kiz ve erkekler arasinda
BDO puanlar arasinda anlamh bir farklilk
bulunmamistir. Bu agidan c¢alismamiz Akil ve
Top [55] tarafindan Usak’ta ortaokul égrencileri
ile yapilan ¢alisma sonuglariyla benzerdir. Diger
calismalarin birinde cinsiyet agisindan puanlar
karsilastinimamis digerinde ise erkeklerde
kizlara gére kismen yuksek bulunmustur [39,
54]. Bu calismalarin sonuglarina kiyasla bizim
calisma sonuglarimiz degerlendirildiginde ¢cocuk
ve ergen psikiyatrisi polikliniklerine bagvuran
11-16 yas arasi ¢ocuk ve ergenlerin topluma
gOre daha sagliksiz beslenme davranislarina
sahip olma egiliminde oldugu gorulmektedir.
Ancak bu bulgunun desteklenmesi igin farkh
gocuk ve ergen psikiyatrisi kliniklerinde benzer
¢alismalarin yapilmasina ihtiyag vardir.

Calismamizda BTO, BDO ile anne egitimi,
anne ¢alisma durumu, baba egitimi ve aile gelir
dizeyleri arasinda bir farkhlik bulunmamistir.
Cetinkaya ve ark.’nin [56] yapti§i bir calismada
da saglikh beslenme agisindan anne egitimi,
baba egitimi ve aile gelir dizeyi arasinda bir
iliski bulunmamistir. Lise égrencileri ile yapilan
bir baska calismada da anne-baba c¢alisma,
anne-baba egitim durumu ve aile gelir diizeyine
g6re olumlu ya da olumsuz beslenme 6zellikleri
arasinda fark bulunmamistir [57]. Klinik
orneklemden calisma sonuglarimiz, Ulkemizde
toplum érnekleminde benzer sorulari arastiran
¢alisma sonuglari ile uyumlu gézikmektedir.
Ancak beslenme aligkanliklarinin  ¢oklu
sosyokdulturel degiskenlerden etkilenmeye acik
oldugu da akilda tutulmalidir [58].

Calismamizda “her sabah iyi bir kahvalti
yapmayl seviyorum” clmlesine katilmayan
cocuk ve ergenlerin orani %74,5 olarak
bulunmustur. Bu oran sabah kahvaltisi
6gunundn siklikla atlandigini gosteren dnceki
¢alismalarla uyumludur [47, 59, 60]. Kahvalt
6gundnu atlamak gocuk ve ergenlerde asiri
kilolu olma, obez olma, kotl lipit profili, instlin
direnci ve metabolik sendromla iligkilidir [60].
Kahvalti yapmanin ve kahvaltida saglikh
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beslenmenin gocuk ve ergenlerin biligsel ve
okul performanslarina olumlu etkileri oldugu
bilinmektedir [61, 62]. Bu nedenlerle ¢ocuk ve
ergen psikiyatri polikliniklerine bagvuranlarda
saglikli beslenme tutumlari agisindan sabah
kahvaltisinin 6nemle ele alinmasinin gerekli
oldugu disundlmastir. Calismamiza katilan
gcocuk ve ergenlerin %66,9'u “sebze yemeyi
seviyorum” clmlesine olumsuz yanit vermigtir.
Kutlu ve GCivi'nin [17] 7-14 yas araliginda
yurattakleri arastirmasinda katilimcilarin
%53,6’sinin  sebze grubu besinleri yetersiz
tikettigi  bulunmustur. Yapilan bagka bir
calismada ise ortaokul ve lise 6grencilerinin
sadece %32’sinin her giin onerilen sekilde bes
porsiyon sebze ve meyve tukettidi bildirilmistir
[63]. Dolayisiyla, toplum &rneklemine benzer
sekilde ¢cocuk ve ergen psikiyatri polikliniklerine
basvuran olgularda da sebze tiketiminin az
oldugu anlasiimaktadir. Calismamizda “Her giin
saglikh besinler yemeyi seviyorum” ve “Okuldan
sonra aciktigimda meyve ya da benim igin
faydali olduguna inandidim bir sey yiyorum”
cumlelerine olumsuz yanit veren katilimcilarin
orani sirayla %67,4 ve %71dir. Yapilan yurt igi
ve yurt disi calismalarda ¢cocuk ve ergenlerin
6gun aralarinda seker, cikolata, gazl icecekler,
hamburger gibi sagliksiz besinler tlkettikleri
saptanmistir [19, 64-66]. Calismamiz ¢ocuk ve
ergen polikliniklerine bagvuran 11-16 yas arasi
olgularin sagliksiz besin tercih etme tutumlarinin
oldugunu goéstermektedir. Bununla birlikte klinik
orneklemdeki cocuk ve ergenlerin toplum
ornekleminden beslenme tutumlari agisindan
daha farkli olup olmadidinin anlasiimasi igin
toplum ve klinik drneklemini karsilastiran
¢alismalara ihtiyag vardir.

Calismamizda BKi ile GGAile degerlendirilen
psikometrik 6zellikler arasinda herhangi bir iligki
bulunmamistir. Klinik 6rneklemde obezlerde
yapllan calismalarda disa ydnelim ve ige
yonelimle ilgili bozukluklarin; DEHB, depresyon
bozuklugu olanlarda da asir kilolu olma ve
obezitenin arttigini gosteren ¢alismalar vardir
[6-8, 67, 68]. Toplum 6rneklemli bir calismada
ailenin doldurdugu GGA'ya gore akran sorunlari
ile BKi arasinda pozitif bir iliski bulunmus;
kizlarda emosyonel sorunlar, erkeklerde
davranim sorunlari ile BKi arasinda iliski tespit
edilmistir [14]. Ancak BKi ya da asiri kilolu/obez
olma ile ruhsal sorunlar arasinda hicbir iligki
bulmayan [9, 10] ya da akran sorunlari diginda
higbir iliski belirlemeyen toplum o&rneklemli
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calismalar da vardir [69]. Calisma sonuglarimiz
yorumlanirken o6rneklemimizin genel klinik
Oorneklem oldugu dikkate alinmali, calismalar
arasl yas grubu farkliliklari ve beslenme ile
ilgili kultarel farkhliklar olabilecegi g6z 6niinde
bulundurulmalidir. Akilda tutulmasi gereken
diger bir nokta da cgalismamizda ergenlerin
beden kilo algisinin  degerlendiriimemis
olmasidir. Ergenlerin beden algilari ile ilgili
olumsuz dislncelerinin BKi'ye gbre ige
yonelim ve disa yonelim sorunlar ile daha
iliskili oldugu bulunmustur [70]. Calismamizda
BKi ile BTO arasindaki zayif da olsa negatif
iliski varligi, obezlerde beklenildigi gibi sabah
kahvaltisini atlama, sebze tliketiminin az olmasi
gibi beslenme tutumlarinin bozuk oldugunu
gosteren onceki calismalarla uyumludur [71].
Ancak calismamizda BKi ile BDO arasinda
anlamli bir iliski saptanamamistir. BKi ile yeme
aliskanliklari arasindaki iligkiyi arastiran bazi
calismalar da tutarsiz sonuglar bildirmistir, artan
BKi ile abur cubur veya sekerli igecek tiiketimi
arasinda higbir iliski géstermeyen calismalar
yaninda fazla kilolu ¢ocuklar arasinda abur
cubur aliminda artis oldugunu bildiren ¢calismalar
vardir [72]. Calismamizda BKI ile bir iliskisi
bulunmamasina ragmen oldukga ylksek oranda
olumsuz beslenme davraniglari saptanmistir.
Buradan yola ¢ikarak ¢gocuk ve ergen psikiyatri
kliniklerinde saglkli beslenmeye yonelik plan
ve psikoegitimlerin yalnizca su anda asiri kilolu
veya obez olanlari degil, tim ¢ocuk ve ergenleri
hedeflemesi onerilebilir.

Calismamiz, davranig sorunlari, hiperaktivite-
dikkat eksikligi ve GGAdan alinan toplam
puan arttikga olumsuz beslenme tutumlarinin
fazlalastigini saptamistir. Yapilan c¢aligmalar
sebze, meyve ve balik gibi “sagdhkli besinlerle
beslenen” ergenlerin daha iyi ruh saghgina
sahip oldugu gostermistir [29]. Bu agidan
galismamiz sonucunda buldugumuz toplam
glcluk puani ile beslenme tutumu arasindaki
negatif iliski yazin bilgisi ile uyumludur. Ayrica
calismalar saglikli beslenen ergenlerde daha
dusuk dikkat eksikligi hiperaktivite bozuklugu
tanisi, Dbelirtileri ve davranigsal sorunlar
yasandigini gostermektedir [25, 29, 72-75]. Yine
DEHB belirtileri olan ¢ocuk ve ergenlerin kontrol
grubuna goére daha ¢ok oranda sabah kahvaltisi
atlama egiliminde olduklari goésterilmigtir [76,
77]. Calisma sonucumuz poliklinige basvuran
disa yonelim sorunlari (davranim sorunlari ve
hiperaktivite- dikkat eksikligi) yasayan cocuk ve

ergenlerin olumsuz beslenme tutumlarina sahip
oldugunu gostermistir. Yakin zamanda yapilan
bir meta-analiz c¢alismasi, DEHB tanisi olan
ergenlerin asiri kilolu olma olasiliginin 1,1 kat
arttigini, yetiskinlerde bu oranin 1,37 oldugunu
ortaya koymustur [78]. Bu bilgiler DEHB’si
olan ergenlerin beslenme tutumlarindaki
bozukluklarin, yetiskin donemde DEHB'lilerde
g6rilen obezitenin sebeplerinden biri
olabilecegini dustndurebilir. Ancak bu iliskinin
boylamsal c¢alismalarla goésterilmesine ihtiyac
vardir. Yukarida ele alinan beslenme tutumlariile
bilissel performans arasindaki iliski, DEHB olan
ve olmayan Universite 6grencilerinde kahvalti
yapmanin biligsel islevleri duzelttigi yonindeki
yazin bilgisi ile birlestirildiginde [79], ¢ocuk ve
ergen psikiyatri kliniklerinde izlenen DEHB tanisi
olan gocuk ve ergenlerde beslenme tutumlarini
iyilestirmeye yonelik yaklasimlarin tedavinin bir
parcasi olarak ele alinmasinda yarar olacagini
disUndUrmasgtar.

Calismamizda BTO ve GGA duygusal, akran
sorunlariile sosyal davranig alt dlgekleriarasinda
bir iliski bulunmamistir. Yazin arastirmalarina
gore sagliksiz beslenme ile ergenlerdeki
depresyon ve anksiyete belirtileri arasinda
pozitif ydnde bir iliski mevcuttur [80-82]. Ancak
bu iliskinin kiigUk etki blyukliguine sahip oldugu
ve ergenlerde calisma sonuglarinin tutarsiz
oldugu da belirtiimistir [80, 83]. Calismamizda
bu iligkinin saptanamamis olmasinin nedeni
orneklem farklihgi, yas araliklarinin  farkh
olmasi, bu kiglik etki buyukligine sahip
iliskiyi saptamak icin yeterli érnekleme sahip
olmamamiz olabilir.

Calismamizda BDO puanlari ile GGA sosyal
davraniglar alt dlgegi arasinda pozitif yonlu
zayif bir iligki saptanmis, diger alt olgekler
ve toplam puanla bir iliski bulunmamistir.
Prososyal davranislar ile belirli beslenme
kaliplari arasindaki iligki hakkinda hala c¢ok
az bilgi mevcuttur, bu nedenle bulgumuzun
yorumlanmasi kolay degildir. Ancak prososyal
davraniglarla olumlu beslenme arasindaki pozitif
yonde iligki varhdina dair édnceki ¢alismalardan
gelen kanitlar mevcuttur [84, 85]. Bu alanda
daha fazla arastirmaya ihtiya¢ vardir. Toplum
orneklemli bir calismada sekerli icecekler ve
atistirmaliklarin tiketimi ergenlerdeki psikiyatrik
rahatsizlikla, tuzlu yiyeceklerin tliketimi ise
siddet davraniglariyla iligkili bulunmustur [82].
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Ancak iranh kiz ergenlerle yapilan bir calismada
GGA ile besim alimlari arasinda bir iligki tespit
edilmemistir [86]. Bununla birlikte bagka bir
calismada sadece kizlarda sagliksiz besin
tiketimi disa yodnelim sorunlar ile iligkili
bulunmus ancak erkeklerde herhangi bir iligki
gosteriimemigtir [30]. Bu calisma sonuglari
kismen ¢alisma sonuglarimizi desteklemektedir,
ancak bizim ¢alismamizin toplum 6érneklemli bu
calismalardan farkli olarak klinik 6rneklemde ve
farkh bir kultirde yapilmis olmasi, yas olarak
sadece 11-16 yas arasini degerlendirmesi
BDO ile belirlenen sagliksiz besin tiketimi ile
ice ve disa ydnelim sorunlari arasinda bir iligki
bulamamamizin nedenleri olabilir.

Cocuk ve ergen psikiyatri polikliniklerine
basvuran 11-16 yas arasi ¢ocuk ve ergenlerin
BKi, beslenme tutum, davraniglari ve bunlarin
duygusal ve davranissal sorunlar ile iliskisini
ulagilabildigi kadariyla Ulkemizde ilk defa
inceleyen calismamizin sonuglarini yorumlarken
asagidaki kisithliklar dikkate alinmalidir. Birincisi
calismamizda elde edilen veriler 6z bildirim
dlceklerinden olugmaktadir. ikincisi beslenme
aligkanliklari Gzerinde etkili olan gunlik fiziksel
aktivite miktari ve ekran suresi gibi degiskenler
calismamizda degerlendirilmemistir. Uglinciisi
beslenme ile ilgili ruhsal sorunlarla buldugumuz
iliski iki yonlu olabilir. Ancak c¢alismamiz
kesitsel bir galisma oldugundan bu iki yonli
iliski olasiligi ele alinamamistir. DdérdUncusu
ergenlerin beslenme aligkanliklarinda ailesel
kurallarin da etkisi vardir, galismamiz bu ailesel
etkiyi incelememigstir [66]. Besincisi psikotrop
ilaclarin istah ve kilo Uzerine etkileri oldugu
bilinmektedir [87, 88]. Calismamizda bu etkiler
digslanmamistir.  Son olarak sosyoekonomik
dizey ile beslenme aligkanliklari arasinda
iliski bulan calisma sonugclari ile ¢alismamiz
bulgularini karsilastirmaya imkan verecek farkl
sosyoekonomik dizey gruplari ¢alismamizda
saglanamadigindan bu konuda saglikh bir
degerlendirme yapilamamistir [89].

Sonug olarak cocuk ve ergen psikiyatrisi
polikliniklerine basvuran 11-16 yas arasi ¢ocuk
ve ergenlerde obezite ve asiri kilolu olma oranlari
toplum drneklemine benzer bulunmustur. Ancak
bu grup daha olumsuz beslenme tutum ve
davranislarina sahip gorinmektedir. Davranig
sorunlari ve hiperaktivite belirtilerinin artmasi
olumsuz beslenme tutumlar ile iligkiliyken,
cocuk ve ergenlerin iyi sosyal davranig
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becerileri beslenme davranigini olumlu yénde
etkilemektedir. Beslenme tutum ve davranislari
ile psikiyatrik faktorlerin iligkisinin belirlenmesi
hem beslenme hem de ruhsal bozukluklarin
anlasilmasi ve oOnlenmesi konusunda yol
gOsterici olabilir. Cocuk ve ergenlerde olumlu
beslenme tutum ve davraniglarinin gelistiriimesi
tedavi girigsimlerinin bir parcasi olarak ele
alinmalidir.

Cikar iligkisi: Yazarlar ¢ikar iliskisi olmadigini
beyan eder.
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Meme kanseri trucut igne biyopsi ve rezeksiyon materyallerinde yeni
molekiiler siniflama, tani ve hormon reseptorlerinin durumu tutarli mi?

Are the new molecular classification, diagnosis and status of hormone receptors
compatible between core needle biopsy and surgical specimen in breast cancer?

Yeliz Arman Karakaya, Sevda Yilmaz, Hande Karabas
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Oz

Amag: Meme kanserinde, trucut igne biyopsi (TiB) ve rezeksiyon materyalleri arasinda, tanisal uyum, histolojik
derece, molekiler alt tipleri, dstrojen reseptori (ER), progesteron reseptori (PgR) ve insan epidermal blylime
faktori reseptori 2 (HERZ2) dizeylerinin karsilastirilarak sonuglarin literatiir esliginde degerlendiriimesi
amaclanmigtir.

Gereg ve yéntem: 2018 Mayis-2020 Kasim tarihleri arasinda, Pamukkale Universitesi Tip Fakiiltesi Patoloji
Anabilim Dalr'nda tani almis 64 olguya ait TiB ve ayni hastalarin rezeksiyon materyalleri calismaya alinmistir.
TUmor tipi, derecesi, molekdiler alt tipleri ve immunohistokimyasal olarak ER, PgR, HERZ2, Ki-67 ve molekuler
FISH yéntemi ile HER2 durumuna ait patolojik bilgiler retrospektif olarak incelenmisgtir.

Bulgular: TiB ile rezeksiyon materyallerinin histolojik tipi arasindaki uyum orani %93,75'tir. ER, PgR, HER2
uyum oranlari sirasiyla, %89 (kappa, 0,685, p<0,001), %81,8 (kappa, 0,645, p<0,001), %95 (kappa=8,68,
p<0,001)'tir. HER2 uyum orani, ER ve PgR reseptdr uyum oranina gore daha iyidir. Ki-67’ye baktigimizda %79
oraninda, orta dizeyde uyum (kappa, 0,447, p<0,001) gortlmustur. Derece kargilastirmasinda %79 uyum orani
ile iyi uyum (kappa, 0,637, p<0,001) bulunmustur. Molekuler siniflama arasinda uyum orani %93 olup, ¢ok iyi
uyum (kappa, 0,882, p<0,001) bulunmustur. Liminal A en fazla goérulen tip olup, uyum orani %97'tur.

Sonug: Tanisal biyopsi ve rezeksiyon materyalleri arasinda yiiksek oranda uyum gérilmistir. TiB’lerin
timorin histopatolojik 6zelliklerinin belirlenmesi, tani, tedavi ve prognozda énemi olan ER, PgR, HER2, Ki-67
immdinhistokimyasal boyamalarinin galisiimasi icin gtivenilir materyaller oldugu sonucuna varilmistir. Ayrica Ki-
67, HER2 negatif timorlerin molekiler subtiplemesinde 6nemli oldugu gorilmugtar.

Anahtar kelimeler: Meme, igne biyopsi, hormon reseptor, molekdler siniflama.

Arman Karakaya Y, Yilmaz S, Karabas H. Meme kanseri trucut igne biyopsi ve rezeksiyon materyallerinde yeni
molekdler siniflama, tani ve hormon reseptoérlerinin durumu tutarli mi? Pam Tip Derg 2021;14:416-427.

Abstract

Purpose: The aim of this study was to evaluate the the concordance rate of molecular subtypes histological
grade, estrogen receptor (ER), progesterone receptor (PgR) and human epidermal growth factor receptor 2
(HER2) levels between the diagnostic biopsy and resection materials in breast cancer, in the light of the literature.
Materials and methods: Trucut needle biopsy (TNB) and resection materials of 64 cases, diagnosed at
Department of Pamukkale University Medical Faculty Pathology, between 2018 May and 2020 November
were included in this study. Tumor type, degree and pathological information on ER, PgR, HER2, Ki-67,
immunohistochemically and HER2 status by molecular FISH method were analyzed retrospectively.

Results: : Concordance rate between resection specimens and trucut needle biopsy is 93.75%. The concordance
rates for ER, PgR, HER are 89% (kappa, 0.685, p<0.001), 81.8% (kappa, 0.645, p<0.001), 95% (kappa=8.68,
p<0.001), respectively. HER2 concordance rates is better than ER and PgR receptor concordance rates. In
Ki-67, a moderate agreement (kappa, 0.447, p<0.001) was observed at a rate of 79%. A good agreement 79%
(kappa, 0.637, p<0.001) was found in the grade comparison. Concordance rate between molecular classification
was 93% and very good agreement (kappa, 0.882, p<0.001) was found. Luminal A is the most common type and
the concordance rate is 97%.

Conclusion: A high agreement was observed between diagnostic biopsy and resection materials. It was
concluded that TIBs are reliable materials for determining the histopathological characteristics of the tumor, and
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studying the immunohistochemical staining of ER, PgR, HER2, Ki-67, which are important in diagnosis,
treatment and prognosis. In addition, Ki-67 has been found to be important in molecular subtyping of HER2

negative tumors.

Key words: Breast, needle biopsy, hormone receptor, molecular classification.

Arman Karakaya Y, Yilmaz S, Karabas H. Are the new molecular classification, diagnosis and status of hormone
receptors compatible between core needle biopsy and surgical specimen in breast cancer? Pam Med J
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Girig

Meme kanseri kadinlarda en sik gorulen
malignitedir ve gelismekte olan Ulkelerde
kadinlarin kansere bagh o6luimlerin dnde gelen
nedenidir [1]. Meme kanserinden, dinyada
2018'de 2.088.849 (%11,6) yeni vaka ve
626.679 (%6,6) 0lim meydana gelmistir [2].
Tarkiye’de 2018'de bildirilen 22.345 yeni olgu
sayisi ile kadinlardaki kanser vakalarinin
%24’Gn0 ve agik ara en fazla ortaya c¢ikan
kanser tirind olusturmaktadir. Meme kanseri
vakalarinin diinya genelinde 2050 yilina kadar
yillik 3,2 milyona ulasacagi tahmin edilmektedir
[3]. Onemli bir kanser nedeni olmaya devam
etmesine ragmen morbidite ve mortalite blyuk
Olcide erken teshis ve daha etkili tedavi
nedeniyle azalmigtir [4].

2015 Avrupa Tibbi Onkoloji Dernegi (ESMO)
kilavuzu hormon reseptér (HR) ve human
epidermal growth factor receptor 2 (HER2)
durumunun ilk olarak trucut igne biyopsisi (TiB)
ile test edilmesini 6nerir; bu, daha ileri sistemik
tedaviye rehberlik etmek icin kullanilabilir
[5]. TIB hem palpe edilebilen, hem de palpe
edilemeyen meme lezyonlari i¢in 6énemli bir
tani araci olmus ve doku érneklemesi igin tercih
edilen bir ydntem olarak kabul edilmistir [6, 7].
Ayrica TIB, eksizyon biyopsisine gére daha az
invazivdir ve Ozellikle patolojik bilgi saglamak
icin ince igne aspirasyon biyopsi sitolojisine
(IIAS) kiyasla genellikle daha glvenilirdir. Bir
meme lezyonunun dogru preoperatif tanisi,
gecikmeden ve minimum biyopsi ile kesin bir
taniya ulasmak i¢in optimal bir tedavi algoritmasi
tasarlamak igin gerekli kabul edilmistir [8].
Meme kanseri teshisinde ilk prosedir olarak
TiB, HR, HER2 ve Ki-67 durumu gibi timér
biyobelirteglerini test etmek igin yaygin olarak
kullanilir ve énerilir. TiB’nin meme kanseri tanisi
icin dogrulugu %95’ten fazladir [1].

Meme kanseri, dort molekiler alt tipte
siniflandirilan heterojen bir hastahktir: Luminal
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A, luminal B, HER2 asiri ekspresse pozitif
ve Ugli negatif. Ostrojen reseptérii (ER),
progesteron reseptori (PgR), HER2 ve Ki-
67 icin immudnohistokimya, molekuler alt tip
siniflandirmalarini tanimlamak igin kullanihr [9].
Meme kanseri alt tipini tespit etmek, hastaligin
prognozu yani sira tedaviyi belirlemek igin
de onemlidir. Bu nedenle, rutin histopatolojik
analiz icin meme kanseri alt tipinin belirlenmesi
gereklidir [10]. HER2 asiri ekspresse ve Uglu
negatif alt tipleri kbt prognoza sahipken, luminal
A ve B alt tipleri daha iyi prognoza sahiptir [11].

Meme kanseri tanisi almis olgularda,
TiB ve rezeksiyon materyalleri arasinda
histopatolojik 6zelliklerin tanisal uyumunun ve
histolojik derece, timoér molekiler alt tipleri,
ER, PR ve HER2 diizeylerinin karsilastirilarak
sonuglarin literatir esliginde degerlendiriimesi
amaclanmistir.

Gereg ve yontem
Olgular

2018 Mayis-2020 Kasim tarihleri arasinda
YAK tarafindan raporlanmis 64 adet TiB ve ayni
hastalara ait rezeksiyon materyalleri galismaya
alinmistir. Hastalara ait yas, cinsiyet gibi klinik
bilgiler, TIB ve rezeksiyon materyallerinde
tumor tipi, timor capi, odak sayisi, grade,
lenfovaskiler invazyon, meme basi
invazyonu, aksiller metastaz, tedavi durumu
ve immunohistokimyasal olarak ER, PgR,
HER2, Ki-67, molekiler FISH yontemi ile HER2
durumuna ait patolojik bilgiler retrospektif olarak
hastane sisteminden taranarak bulunmustur.

Bu calismanin etik kurulu, Pamukkale
Universitesi  Girisimsel ~ Olmayan  Klinik
Arastirmalar Etik Kurulu tarafindan 19.10.2020
tarih ve 63657 sayili toplantida kabul edilmistir.

Histopatolojik degerlendirme

Histopatolojik ~ degerlendirmeler  Dulnya
Saglik Orgiti (DSO) meme timérlerinin [12]
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histolojik siniflandirmasina ve Rosen’in Meme
Patolojisine dayanmaktadir [13]. Tum meme
tumdrlerinin biyopsi ve rezeksiyon oOrneginde
histolojik/nukleer derece ve mitoz orani,
Modifiye Bloom Richardson derecelendirme
sistemine gore belirlendi. Histolojik derece; skor
1 (>%75 timor alanindaki glandular/tubular
yapilar), skor 2 (%10-%75 timor alanindaki
glandular/tubular yapilar), Skor 3 (<%10 timor
alanindaki glandular/tubular yapilar), nukleer
atipi; (dusuk dereceli atipi icin 1; orta derece
atipi icin 2; yuksek dereceli atipi i¢in 3), mitoz
orani; 10 blylk blyltme alani basina mitotik
sayim puanlari (40 objektif lens, Nickon Eclips
E200 mikroskobunda) (0—7 mitoz igin 1; 7-14
mitoz i¢in 2; >15 mitoz i¢in 3) olarak skorlandi.
Histolojik derece, nikleer atipi ve mitotik sayim
skorlarinin toplami sirasiyla 3-4-5 oldugunda 1
ve 6-7 oldugunda 2, 8-9-10 oldugunda 3 olarak
skorlanmistir [12, 13].

ER, PgR, HR, HER2, Ki-67 yodntem ve
degerlendirmesi

Tim TIB ve rezeksiyon materyallerinde,
Pamukkale Universite Hastanesi Patoloji
Bolumi’'nde hematoksilen-eozin (H&E) ve ER,
PgR, HER?2 ile Ki-67 i¢in immunohistokimyasal
boyama vyapildi. Tim TIB ve rezeksiyon
materyallerinden sonra, érnekler %10 formalin
icinde sabitlendi, parafine gémuldi, 4 mikron
kalinhdinda kesitler alindi ve lamlar Uzerine
yerlestirildi. Kesilen 4 mikronluk kesitler
Uzerinde immunohistokimya uygulandi. Doku
deparafinizasyonundan sonra, ER (SP1
Rabbit monoclonal, Ventana, USA), PgR (1E-
2, Rabbit monoclonal ventana, USA), HER2
(SP3 Rabbit monuclonal, Cell, Marque, USA),
Ki-67 (30-9, Rabbit monoklonal Ventana,
ABD) antikoru uygulandi. iView DAP Detection
kit (Ventana Medical System) daha sonra
sekonder antikor olarak kullanildi. Pozitif ve
negatif kontroller uygulandi. %71’in Gzerindeki
ndkleer immunekspresyon, ER ve PgR durumu
icin pozitif kabul edildi. ER ve PgR pozitif
timor hdcrelerinin sayisini asagidaki kriterlere
gore de degerlendirdik:0; 0-<%1, 1; %1-10
ve 2; >%10 [8]. ER ve PgR’den ikisinin ya da
birinin pozitifligi (>%1) HR pozitif, ER ve PgR
negatifligi (<%1) HR negatif olarak kabul edildi.
HER2 pozitifligi, American Society of Clinical
Oncology/College of American Pathologists
(ASCO-CAP) skorlama sistemi [14] ile sadece
membrandz boyama degerlendirildi. HER2
protein ekspresyonunun yogunlugu, boyama

yuzdesi yari kantitatif olarak degerlendirildi
ve 0 ile 3+ arasinda derecelendirildi. 0 ve 1+
skorlari negatif, %10’dan fazlasi 2+ ve 3+ pozitif
olarak kategorize edildi. 2+ olan grupta HER2
ekspresyon durumunu dogrulamak igin Leica
HER2 FISH testi yapildi. Ki-67 icin invaziv
timor hicrelerinde manuel olarak hotspot
alandaki boyanma yuzdesi verildi. Ki-67 icin cut-
off degeri %20 olarak alindi.

Molekiiler alt tip siniflamasi

Meme kanseri heterojen bir hastaliktir; bu
nedenle, molekuler alt tipler genetik testlere ve/
veya immunohistokimyasal analizlere dayali
olarak olusturulmustur. Molekuler alt tipler,
ER/PgR/HER2 onkojen ekspresyonunun ve
Ki-67 indeksinin varligina dayanmaktadir. En
son 2013 yiinda St. Gallen konsensusu ile
glncellenen bes alt tip belirlenmistir:

sLuminal A (ER pozitif, PgR>%20, HER2
negatif ve Ki-67 indeks<%20),

sLuminal B/HER2 negatif (ER pozitif, PgR
<%20, HER2 negatif ve Ki-67 indeksi>%20),

sLuminal B/HER?2 pozitif (ER pozitif, herhangi
bir PgR, HER2 pozitif ve herhangi bir Ki-67
indeksi),

*HER2 asirn eksprese (ER negatif, PgR
negatif, HER2 pozitif ve herhangi bir Ki-67
indeksi)

« Ugli negatif (bazal benzeri) (ER negatif,
PgR negatif, HER2 negatif ve herhangi bir Ki-67
indeksi) [15].

istatiksel analiz

Rezeksiyon materyalleri ile TIB arasinda,
molekduler alt tipler ve hormon reseptorleri ylizde
ve kappa (K) degeri hesaplandi. K degerleri
<0,20, ¢ok az uyum ile korele, 0,21-0,40 az
uyum, 0,41-0,60 orta diuzeyde uyum, 0.61-
0,80 iyi uyum ve 0,81-1,00 ¢ok iyi uyum olarak
degerlendirildi [8]. P-deg@erleri, Ki-kare testi veya
Fisher exact test kullanilarak hesaplandi ve
p<0,05 degeri anlamli kabul edildi. istatistiksel
analizler IBM SPSS 20 Statistics kullanilarak
yapildi.

Bulgular

Olgularin 63 (%98,4)l kadin, 1 (%1,6)’sI
erkektir. Yas ortalamasi 55+13,07'dir. 23
(%35,9)usag meme, 41 (%64,1)’i sol meme
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yerlesimlidi. TIB sonrasi 64 olgunun
10 (%15,6)una eksizyonel biyopsi, 54
(%84,4YUne modifiye radikal mastektomi

cerrahisi uygulanmistir. 55 (%85,9)’i bir odakta
gorulurken, 8 (%12,5)i 2 odakta, 1 (%1,6)'i 7
odakta gorildi. 13 (%20,3)'lnde aksiller lenf
nodu metastazi goérulirken, 52 (%79,7)’sinde
gorilmedi. 5 (%7,8)inde T7, T12 vertebra,
vokal kord, Kkosta, tiroid ve mideye uzak
metastaz vardir. 6 (%9,4) olguda meme basi
invazyonu gorulirken, 58 (%90,6) olguda

Tablo 1. Olgularin klinikopatolojik 6zellikleri

gorilmedi. 9 (%14,1) olguda lenfovaskiler
invazyon olmasina ragmen, 55 (%85,9) olguda
yoktur. 14 (%21,9)’u neoadjuvan tedavi almis
olup, 50 (%78,1)i almamigtir. 26 (%40,6)’sina
sadece cerrahi tedavi, 25 (%39,1)’ine cerrahi ve
kemoterapi, 13 (%20,3)’line cerrahi, kemoterapi
ve radyoterapi uygulanmistir. Hasta timor
Ozellikleri ve patolojik sonuglar Tablo 1'de
gOsterilmistir.

Tiimor ve hasta ozellikleri

Sayi (%)

Yas (Median) 55 (34-93)
<50
>50

Tumor boyutu (Median) 2.cm (0,1-17)
<2cm
>2.cm

Cerrahi tipi

Meme Kkoruyucu cerrahi

Mastektomi

Patolojik tip (rezeksiyon

Invasiv karsinoma, spesifik olmayan tip (invaziv duktal karsinoma)

Invasive lobular carcinoma
invaziv tiibiler karsinom

Mikst karsinom

Mikroinvaziv karsinom

invaziv mikropapiller karsinom
Histolojik grade (Nottingham histolojik grade) (rezeksiyon)
Grade 1

Grade 2

Grade 3

Patolojik T kateqgorisi (rezeksiyon)
pT1

pT2

pT3

pT4

Patolojik N kategorisi(rezeksiyon)
pNO

pN1

pN2

pN3

25 (39,1)
39 (60,9)

28 (43,8)
36 (56,2)

10 (15,6)
54 (84,4)

51(79,7)
4(6,2)
3(4,7)
4(6,2)

1(1,6)
1(1,6)

11 (17,5)
29 (46)
23 (36,5)

35 (54,7)
22 (34,4)
3 (4,7)
4 (6,3)

52 (81,3)
8 (12,5)
2(3,1)

2(3,1)

Rezeksiyon materyali ile trucut biyopsiler
arasindaki tani uyumu

TiB’'de tip belirtimeyen, invaziv karsinom
tanisi konulan 14 olgunun 9una rezeksiyon
materyalinde invaziv karsinom, NOS (invaziv
duktal karsinom), 17’ine lobuler karsinom,
1’ine mikst karsinom, 1’ine mediller 6zellik
gOsteren invaziv karsinom tanisi konmustur.
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TiB'de invaziv karsinom, NOS (invaziv duktal
karsinom) tanisi konulan 45 olgudan 47’ine
rezeksiyon materyalinde invaziv karsinom, NOS
(invaziv duktal karsinom), 3’Gine mikst karsinom,
T’ine invaziv mikropapiller karsinom tanisi
konmustur. Invaziv lobiler karsinom tanisi
konulan 3 olguya, rezeksiyon materyalinde de
invaziv lobuler karsinom tanisi ile tam uyum
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gérilmustir. TiB'de invaziv tiibiler karsinom
tanisi konulan 1 olguya rezeksiyonda da
invaziv tlbdler karsinom tanisi ile tam uyum
gérulmastir. TIB tani verilebilen lezyonlar ile
rezeksiyon materyallerin histolojik tipi arasindaki
uyuma baktigimizda, uyum orani %93,75'1ir.
Ayrica trucut biyopside duktal karsinoma insitu
tanisi konulan bir olgu rezeksiyon materyalinde
mikroinvaziv karsinom tanisi almis, ancak bu
olguya invazyon alani kisith oldugu icin grade
verilememistir.

Rezeksiyon materyali ile trucut biyopsiler
arasindaki ER, PgR, HR, HER2 ve Ki67
uyumu

Rezeksiyon materyalinde ER reseptori 14
(%21,9)Unde <%1, 50 (%78,1)'sinde 2%10’dur.
Biyopsi ve rezeksiyon materyallerinde ER
boyanma ylzdesi bakimindan bire bir uyum
olan 57 olgu belirlendi. Uyum orani %89’dur.
Trucut biyopside ER 4 olguda %1-10 arasinda
bulunurken, rezeksiyon materyalinde 2’si <%1,
2'si 2%10 tespit edilmistir. TiB’de 2%10 3 olgu,
rezeksiyonda <%1 bulunmustur (Tablo 2).
Meme rezeksiyon ile TiB arasindaki ER igin iyi
uyum (kappa, 0,685, p<0,001) bulunmustur.

Rezeksiyon materyalinde PgR reseptori
15 (%23,4)inde <%1, 9 (%14,1)unda %1-10
arasinda ve 40 (%62,5)'inda 2%10’dur. Biyopsi
ve rezeksiyon materyallerinde PgR boyanma
yuzdesi bakimindan bire bir uyum olan 52 olgu
belirlendi. Uyum orani %81'dir. TiB'de PgR, 6
olguda <%1 iken, rezeksiyon materyalinde %1-
10 arasinda, 2'sinde 2%10’'dur. TiB'de PgR,
2 olguda %1-10 arasinda iken, rezeksiyon
materyalinde <%1'dir. TiB'de 2 olguda =%10
iken, rezeksiyon materyalinde <%1 tespit
edilmistir (Tablo 3). PgR icin, iyi uyum (kappa,
0,645, p<0,001) vardir.

Biyopsi ve rezeksiyon materyallerinde HR
boyanma yuzdesi bakimindan bire bir uyum
olan 59 olgu belirlendi. Uyum orani %92'dir.
Trucut biyopside ve rezeksiyon materyalinde
HR negatifliginde tam uyum gorulmustar, Trucut
biyopside 5 olguda HR pozitif iken, bu olgular
rezeksiyon materyalinde negatif bulunmustur.
Rezeksiyon materyalinin 14 (%21,9)'Gnde
HR’leri negatif, 50 (%78,1)'inde HR'leri pozitiftir
(Tablo 4). HR uyumu karsilastirildiginda uyum
orani iyidir (kappa, 0,734, p<0,001).

Meme rezeksiyon materyallerinde 50
(%78,1)'si skor 0-1, 2 (%3,1)'si skor 2, 12
(%18,8)'si skor 3'tlr (Tablo 5). Skor 2 olan
2 rezeksiyon materyeline FIiSH yoéntemi
ile HER2 uygulanmis olup, amplifikasyon
gorilmustir.  TIB  materyallerinden  3’iinde
skor 2 izlenmis olup, FISH vyéntemi ile
HER2 uygulanmis ve 2’sinde amplifikasyon
goOrulmas, 1’inde goérilmemistir. Amplifikasyon
gorulen 2 olgunun T’'inde rezeksiyon materyali
immunohistokimyasal olarak HER2 negatif,
digerinde skor 2’'dir. Amplifikasyon gorilmeyen
trucut biyopsinin rezeksiyon materyalinde,
HER2 imminekspresyonu skor 0'dir. Meme
rezeksiyon ile TiB'ler arasindaki HER2 igin
uyum orani %95’dir. Uyum c¢ok iyi olup, kappa,
0,868, p<0,001’dir. HER2 uyum orani HR, ER
ve PgR reseptdr uyum oranina goére daha iyidir.

Biyopsi ve rezeksiyon materyallerinde Ki-
67 boyanma yluzdesi bakimindan bire bir uyum
olan 51 olgu belirlendi. Uyum orani %79°dur.
TiB’de 6 olgu <%20 bulunurken, rezeksiyon
materyalinde bu olgular 2%20dir. TiB'de 7
olgu %20 iken, rezeksiyon materyalinde bu
olgular <%20’dir. Rezeksiyon materyallerinde
48 (%75)inde Ki-67 %20, 16 (%25)inde Ki-
67<%20’dir (Tablo 6). Meme rezeksiyon ile
TiB'ler arasindaki Ki-67 oranina baktigimizda

Tablo 2. Rezeksiyon materyali ile trucut biyopsiler arasindaki ER durumu

Rezeksiyon materyali ER durumu

<%1 2%10 Toplam
<%1 Sayi 9 0 9
% %100,0 %0,0 %100,0
_ %1-10 Sayi 2 2 4
Trucut materyali ER durumu % %50.0 %50.0 %100,0
2%10 Sayi 3 48 51
% %5,9 %94,1 %100,0
Toplam Sayi 14 50 64
% %21,9 %78,1 %100,0
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Tablo 3. Rezeksiyon materyali ile trucut biyopsiler arasindaki PR durumu

Rezeksiyon materyali PR durumu

<%1 %1-10 2%10 Toplam
<%1 Sayi 11 6 2 19
% %57,9 %31,6 %10,5 %100,0
%1-10 Sayi 2 3 0 5
Trucut materyali PR % %40.0 %60.0 %0.0 %100,0
durumu
2%10 Say! 2 0 38 40
% %5,0 %0,0 %95,0 %100,0
Toplam Say 15 9 40 64
% %23,4 %14,1 %62,5 %100,0

Tablo 4. Rezeksiyon materyaliile trucut biyopsiler arasindaki hormon reseptor durumu karsilastirmasi

Rezeksiyon materyali hormon
reseptér durumu

Negatif Pozitif Toplam
Trucut materyali hormon Negatif ~ Sayi 9 0 9
reseptor durumu % %100,0 %0,0 %100,0
Pozitif Sayi 5 50 55
% %9,1 %90,9 %100,0
Toplam Sayi 14 50 64
% %21,9 %78,1 %100,0

Tablo 5. Rezeksiyon materyali ile trucut biyopsiler arasindaki HER2 skoru karsilastirmasi

Rezeksiyon materyallerinde

HER2 skoru

Skor 0-1 Skor 2 Skor 3 Toplam

Skor Sayi 49 1 0 50
0-1 % %98,0 %2,0 %0,0 %100,0

Trucut biyopsi materyallerinde Skor 2 Sayi 1 1 1 3

HER2 skoru % %33,4 %333 %333 %1000

Skor 3 Sayi 0 0 11 11
% %0,0 %0,0 %100,0 %100,0

Toplam Sayi 50 2 12 64
% %78,1 %3,1 1%8,8 %100,0
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Tablo 6. Rezeksiyon materyali ile trucut biyopsiler arasindaki Ki-67 orani karsilastirmasi

Rezeksiyon materyali Ki-67

<%20 2%20 Toplam

Trucut biyopsi Ki-67 <%20 Say!i 9 6 15
% %60,0 %40,0 %100,0

2%20 Sayi 7 42 49
% %14,3 %85,7 %100,0

Toplam Sayi 16 48 64
% %25,0 %75,0 %100,0

orta dizeyde uyum (kappa, 0,447, p<0,001)
gOrulmastar.

Rezeksiyon materyali ile trucut biyopsiler
arasindaki tumor derece karsilagtirmasi

Rezeksiyon materyallerinde 10 (%15,9)'u
derece 1, 40 (%63,5)1 derece 2, 13 (%20
,6)'0 derece 3 ‘tur. Trucut biyopside derece 1
grubundaki 9 olgu, rezeksiyon materyalinde

derece 2 grupta bulunmustur. Trucut biyopside
derece 2 gruptaki 4 olgudan 2’si rezeksiyon
materyalinde derece 1 grupta, 2’si derece 2
gruptadir. Derece 3 grupta 13 olgu olup biyopsi
ve rezeksiyon materyalinde tam uyum vardir
(Tablo 7). Meme rezeksiyon ile TiB’ler arasindaki
derece karsilastirmasinda uyum orani %79 olup,
iyi uyum (kappa, 0,637, p<0,001) bulunmustur.

Tablo 7. Rezeksiyon materyali ile trucut biyopsiler arasinda derece karsilastirmasi

Rezeksiyon materyali derece

derece 1 derece 2 derece 3 Toplam
Trucut biyopsi derece 1 Sayi 8 9 0 17
derece % %47,1 %52,9 %0,0 %100,0
derece 2  Sayi 2 31 2 35
% %5,7 %88,6 %5,7 %100,0
derece 3  Sayi 0 0 11 11
% %0,0 %0,0 %100,0 %100,0
Toplam Sayi 10 40 13 63
% %15,9 %63,5 %20,6 %100,0

Rezeksiyon materyali ile trucut biyopsiler
arasindaki molekiiler subtiplerin uyumu

Rezeksiyon materyallerinde 42 (%65,6)’si
[Gminal A, 10 (%15,6)'u liminal B, 4 (%6,3)u
HER2 agiri eksprese, 8 (%12,5)i G¢ll negatiftir.
Trucut biyopside liminal A grubundaki 1 olgu,
rezeksiyon materyalinde triple negatif grupta
bulunmustur. Trucut biyopside [iminal B gruptaki
3 olgudan 2’si rezeksiyon materyalinde [iminal A
grupta, 1’il HER2 asir eksprese gruptadir. HER2
asiri eksprese grupta 3 olgu, U¢ll negatif grupta
7 olgu mevcut olup, tam uyum vardir (Tablo 8).
Meme rezeksiyon ile trucut biyopsiler arasindaki
molekdler siniflama arasinda uyum orani %93

olup, ¢ok iyi uyum (kappa, 0,882, p<0,001)
bulunmustur. Liminal A en fazla gorilen tip olup,
uyum orani %97’tir. Uyum orani liminal B‘de
%76, HER2 asir eksprese grupta %100, uglu
negatif grupta %100’dur. Luminal B, luminal B/
HER2 negatif ve luminal B/HER2 pozitif olarak
alt gruplara ayrildiginda, uyum orani %76,9
olup, rezeksiyon materyalinde 8 olgu Iiminal
B/HER2 pozitif, 2 olgu liminal B/HER2 negatif
gruptadir. TiB ile rezeksiyon materyali arasinda
3 olgudaki uyumsuzlugun nedeni, 2 olguda Ki-
67 oranindaki farklilik, 1 olguda HR’lerin farkli
olmasindan kaynaklanmaktadir.
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Tablo 8. Rezeksiyon materyali ile trucut biyopsiler arasinda molekdler siniflama karsilastirmasi

Rezeksiyon materyali molekiler siniflama

Her2 asiri Trlple.
Liminal A Liminal B  ekspresse negatif Toplam
Ldminal A Saylr 40 0 0 1 41
% %97,6 %0,0 %0,0 %2,4 %100,0
Liminal B Sayr 2 10 1 0 13
Trucut % %15,4 %76,9 %7,7 %0,0 %100,0
materyali Her2 asin  Sayr 0 0 3 0 3
molekduler
ekspresse o %0,0 %0,0 %100,0 %0,0 %100,0
siniflama
Triple Sayr O 0 0 7 7
negatif % %0,0 %0,0 %0,0 %100,0  %100,0
Toplam Sayr 42 10 4 8 64
% %65,6 %15,6 %6,3 %12,5 %100,0
Rezeksiyon materyalinde molekiiler cm’dir. Skoru duslk olan olgularin timor capi

siniflama ile tiimor derece karsilastirmasi

Rezeksiyon materyallerinde timor derecesi
ile molekiler siniflama karsilastiriidiginda
[Gminal A (30 olgu, %73,2) ve [iminal B (7 olgu,
%58,3) gruplarinda 37 olguda derece 2, HER2
asiri ekspresse (2 olgu, %66,7) ve Uglu negatif
(5 olgu, %71,4) gruplarda 7 olguda derece 3
mevcuttur. HER2 asiri eksprese ve Ugli negatif
gruplarda derece 3 orani, [iminal A ve liminal
B'ye gore daha fazla bulunmustur (p=0,003)
(Tablo 9).

Ayrica TIB ve rezeksiyon materyali
ER, PgR, HR, HER2, Ki-67, derece, yeni
molekdler siniflama ile timoér boyutu, odak
sayisl, lokalizasyon, meme basi invazyonu,

lenfovaskuler invazyon, aksiller lenf nodu
metastazi, uzak metastaz arasindaki iligki
karsilastinimigtir.  Rezeksiyon materyalinde

HER2 skor 2 olan 2 (%100) olguda timor capi
25 cm iken, skor 0-1 olan 45 (%90) olguda <5
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daha dusuktir (p<0,001). HER2 skor 2 grupta
(2 olgu, %100) lenfovaskuler invazyon, skor 0-1
gruba (7 olgu, %14) gbre daha fazla géralmastir
(p=0,001).

TiB materyallerinde, meme basi invazyonu
[iminal B ve Uc¢li negatif grupta goérilmemis
olup, liminal A'da 4 (%9,8) olguda, HER2 asiri
eksprese grupta 2 (%66,7) olguda goértulmustr.
Meme bas! invazyonu HER2 asiri eksprese
grupta, liminal A'ya gére daha fazla orandadir
(p=0,003). Rezeksiyon materyali molekiiler
siniffamasina gdére meme bagsl invazyonu,
HER?2 asiri eksprese grupta (2 olgu, %50), diger
gruplara goére daha fazla gérilmastir (p=0,027).

ER, PgR, HR, Ki-67 ile tumoér boyutu, odak
sayisl, lokalizasyon, meme basi invazyonu,
lenfovaskuler invazyon, aksiller lenf nodu
metastazi, uzak metastaz arasinda anlamli iligki
bulunamamistir (p<0,001).
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Tablo 9. Rezeksiyon materyali ile trucut biyopsiler arasinda molekdler siniflama ile timoér derece

karsilastirmasi

Rezeksiyon materyali timér derece

derece 1  derece 2 derece 3 Toplam
TUmor molekdler siniflama Liminal Sayi 8 30 3 41
A % %19,5 %73,2 %7,3 %100,0
Luminal Sayi 2 7 3 12
B % %16,7 %58,3 %25,0 %100,0
Her 2 Sayi 0 1 2 3
asin % %0,0 %33,3 %66,7 %100,0
eksprese
Uglii Sayi 0 2 5 7
negatif % %0,0 %28,6 %71,4 %100,0
Toplam Sayi 10 40 13 63
% %15,9 %63,5 %20,6 %100,0

Tartisma

Meme kanserinde neoadjuvan tedavi, timor
yukinl azaltarak meme koruyucu cerrahiyi
kolaylastirir ve aksillayr korumayi saglayabilir.
Ameliyat 6ncesi sistemik tedaviye yaniti belirler
[9]. Ozellikle, neoadjuvan sistemik tedavi
yontemleri TiB’deki ER, PgR, HER2 ve Ki-67
durumuna goére belirlenen molekuler alt tire
gore karar verilir. Bunlar ayrica meme kanseri
hastalarinin prognozlarini tahmin etmek igin
kullanilir [9]. Bu nedenle dokuda timor tani ve
tiplendirmesini yapmak énemli rol oynamaktadir
[16]. Histopatolojik tanticin gtvenilir birydntemdir
ve immunohistokimya tayini yapmak igin yeterli
materyal sagladigi igin [IAB’sine gére avantaj
saglar [17, 18]. Bununla birlikte, TiB'deki daha
kliglk 6rnek boyutu, heterojen bir timaor Gizerinde
ornekleme hatasi, ezilme veya kenar artefaktlari
nedeniyle TiB’sinin eksizyonel biyopsiden daha
az guvenilir olabilecegi endisesi olabilir. TiB’den
elde edilen ER, PgR ve HER2 gibi belirteclerin
ekspresyonu terapoétik planlamaya rehberlik
edeceginden bazi  durumlarda (6rnegin
neoadjuvan kemoterapide), daha énce mevcut
olan tek veridir [4].

Meme karsinomasi tanisi icin TIB dogrulugu
kapsaml bir sekilde arastirilmis ve TIB ile
rezeksiyon materyali arasinda %96-%100
arasinda 6zgullik oraniyla iyi uyum (%96-%100)
bulunmustur[19, 20]. TiBile elde edilen lezyonun
histolojik tipi, eksizyon materyali ile 87/105
(%83) oraninda uyumlu oldugu bildirilmigtir

[21]. Bizim galismamizda TiB ile rezeksiyon
materyalleri arasinda lezyonlarin histolojik tipi
arasindaki uyuma baktigimizda uyum orani
%93,75 bulunmustur. invaziv duktal karsinom
olarak da bilinen 6zel tip olmayan invaziv meme
karsinomu (NST), meme kanserinin en yaygin
histolojik tipi olup, invaziv meme kanserlerinin
%70 ile %85'ini olusturmaktadir [22]. Bizim
calismamizda hastalarin  %79,4’G literatir
verileri ile uyumlu olarak 6zel tip olmayan
invaziv meme karsinomu tanisi almigtir.

Tumor derecesi invaziv meme kanserlerinde
prognostik acidan dnem tasimakta olup,
tumor derecesi ylkseldikge diferansiyasyon
azalmakta ve nuksler artmaktadir [23]. Bizim
¢alismamizda, timor derecelerine baktigimizda
40 (%63,5) olguda derece 2 6ne ¢ikmakta olup,
derece 1'in olarak tani verilen 10 (%15,9) olgu
ile daha az oldugu goérulmustur. HER2 asin
eksprese ve Ucli negatif gruplarda derece 3
orani, [liminal A ve liuminal B’ye gére daha fazla
bulunmustur.

ER, PgR, HER2 ve Ki-67 meme
kanserinde en 6nemli prognostik ve prediktif
immuanohistokimyasal belirteclerdir [24]. Bu
reseptorlerin  sonuglari, doku isleme, soguk
iskemi siiresi, fiksasyonun yeterliligi ve IHK test
teknigi gibi cesitli faktdrlerden etkilenir. TiB’lerde
soguk iskemi siiresinin nerdeyse sifir oldugu ve
boyutu kic¢uk oldugu icin daha iyi fikse oldugu
diisiiniilir [25]. Genel olarak, literatiirde TiB ve
rezeksiyon materyali arasindaki uyum oraninin
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ER igin PgR'den daha ylksek oldugunu o6ne
surilmektedir. Meme rezeksiyon ile TiB'ler
arasinda uyum orani ER i¢in %61'den %99'a,
PgR igin %61'den %91’e kadar degisen
oranlarda gorilmastir [26]. Arnedos ve ark.’nin
[4]1336 olguluk serisinde, ERicin %98,4 duyarlilik
ve %97,5 6zgullik ile iyi bir korelasyon (%98,2)
bulmuslardir. PgR igin, TIB ve rezeksiyon
materyali arasindaki  korelasyon  %85'tir.
PgR’dekiuyumsuzlugun nedenine baktigimizda,
PgR’nin timér icinde daha heterojen dagiima
egiliminde oldugu disunulmektedir [4]. Bizim
olgularimizda da ER’de uyum orani %89,
PgR’de uyum orani %81'dir. Rezeksiyon
materyali ile karsilastirildiginda TiB’de yiiksek
puanlama egilimi de tarif edilmigtir. Bu bulgu,
trucut biyopsi o6rneklerinde cerrahi 6rnege
kiyasla daha iyi fikse olmasina baglanmistir.
ER’de 7 olguda, PgR’de 12 olguda uyumsuzluk
gorulmastir. ER igin, TiB'de pozitif olan 5
olgu, rezeksiyon materyalinde negatif olarak
degerlendirilmistir. ER %1-10 arasinda olan 2
olgu rezeksiyon materyalinde >%10’dur. TiB'de
negatif olup rezeksiyon materyalinde pozitif olan
olgu yoktur. Bu da TiB’de daha iyi fiksasyona
bagh, daha yuksek skorlama egilimini
desteklemektedir. Ancak bu durum PgR’de
gecerli degildir. PgR’de ise TiB’de pozitif 4 olgu,
rezeksiyonda negatif bulunmus olup, TiB'de
negatif 8 olgu rezeksiyonda pozitif bulunmustur.
Bu durum da PgR’nin heterojen dagilimini
destekler niteliktedir. Meme kanserleri genomik
ve transkriptomik olarak heterojen timoérlerdir
[27]. Greer ve ark.’nin [28] ¢alismasinda, timor
heterojenitesinin daha blytk boyutlu timdrlerde
(ortalama boyut 4,5 cm) ve multifokal veya
multisentrik hastaligi olan hastalarda daha
yaygin oldugunu bulmuslardir.

HER2 pozitif meme kanseri hastalarinin
TIiB ile belirlenmesi énemlidir [9]. Asin HER2
ekspresyonu olan hastalar, kemoterapi ile
kombine edildiginde hastaliksiz sagkalimi
ve genel sagkalimi énemli odlcide iyilestirdigi
gosterilen anti-HER2 tedavisinden faydalanabilir
[28]. HERZ2tayiniigin, sonuglariniyibiruyumorani
gosterdigi gortlmustir [4]. Onceki calismalarda
meme rezeksiyon ile TiB'ler arasinda HER2
icin %64’den %96’ya kadar degisen uyum orani
gOrulmustar [26]. Bizim galismamizda da meme
rezeksiyon ile TiB'ler arasindaki HER2 igin uyum
orani %95’dir. Uyum cok iyi olup, kappa, 0,868,
p<0,001’dir. HER2 uyum orani HR, ER ve PgR
reseptdr uyum oranina gére daha iyidir. TIB ve
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rezeksiyon materyali arasinda HER2 ile 3 olguda
uyumsuzluk gérilmastir. TiB'de skor 0 olan
olgu rezeksiyon materyalinde skor 2 (FISH+),
skor 2 olan 2 olgudan 1’i rezeksiyonda skor 1
(FISH+), 1’i de skor 3 (FISH-) bulunmustur.

Ki-67, kanserde yaygin olarak kullanilan
bir hicre proliferasyon belirtecidir ve bir
meta-analiz, yuksek Ki-67 ekspresyonunun
hastalarin sonucunu olumsuz yénde etkiledigini
gOstermistir.  Ayrica ER-pozitif, nod-negatif
meme kanserlerini hasta tedavisine rehberlik
etme potansiyeli olan prognostik alt gruplara
ayirmak icin de kullanilir [29]. Meattini va
ark.’nin [29] caligmasinda TiB ile meme
rezeksiyon materyali arasinda ile arasindaki
%88,1’lik bir uyum orani géralmustur (k, 0,68).
Bizim calismamizda uyum orani %79 (kappa,
0,447, p<0,001) gorulmistir. 13 olguda
uyumsuzluk gérilmus olup, TiB'de 6 olgu <%20
bulunurken, rezeksiyon materyalinde bu olgular
>%20°dir. TiB’de 7 olgu 2%20 iken, rezeksiyon
materyalinde bu olgular <%20’dir. Bu Ki-67
ekspresyon farkinin olasi bir aciklamasi, timor
heterojenitesi ile ilgili olabilir.

Molekiler alt tiplemede en sik olarak
luminal Anin gozlendigi bildiriimektedir. HER2
asir eksprese ve Ugli negatif alt tiplerinin
ise daha koétl klinik sonuglara sahip oldugu
bildirilmektedir [30, 31]. Bizim ¢alismamizda
molekdler alt tiplerin goértlme sikligi rezeksiyon
materyallerinde luiminal A %65,6, luminal B
%15,6, HER2 asiri eksprese %6,3, Uclu negatif
%12,5tir. Liminal A en fazla gorilen tip olup,
uyum orani %97°tir. Uyum orani liminal B‘de
%76, HER2 asiri eksprese grupta %100, Gglu
negatif grupta %100’dur. Jeong ve ark.’nin
[9] calismasinda luminal A, luminal B, HER2
ve Uglii negatif icin TiB'li cerrahi numunelerin
rezeksiyon materyallerinde sirasiyla uyum orani
%89,0, %70,0, %82,9 ve %77,2 (kappa, 0,672;
iyi uyum)’dir.

Luminal A, HER2 asirn eksprese ve Uglu
negatif gruplar arasinda ¢ok iyi dizeyde
uyum gorlldi, ancak luminal B, molekiler alt
tipler arasinda en dusuk uyum orani goésterdi.
Luminal B, luminal B/HER2 negatif ve luminal
B/HER2 pozitif olarak alt gruplara ayrildiginda,
TIB ile rezeksiyon materyali arasinda 3
olgudaki uyumsuzlugun nedeni, 2 olguda Ki-
67 oranindaki farklilik, 1 olguda HR’lerin farkli
olmasindan kaynaklanmaktadir.
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Cerrahi rezeksiyon oOrneklerine ve daha
biyldk numunelere 6zgu fiksasyon hatalari
nedeniyle TiB'de, ER, PgR ve HER2 reseptér
durumu daha iyi tahmin edilmektedir [25]. Ancak
meme kanseri timorlerinde immunohistokimya
biyobelirteclerinin  heterojen  ekspresyonu,
TiB’nin tim hastalarda gercek biyolojik profili
yeterince temsil etmeyebilecedi endisesini
ortaya ¢gikarmaktadir. Hastalarin gogunda timor
tipi, ER ve PgR agisindan TiB ve rezeksiyon
materyali arasinda iyi bir uyum vardir. Bununla
birlikte, HERZ2 aktivitesi, heterojen tumorli
hastalarda TiB'de yeterince tespit edilmiyor gibi
gorunmektedir. Heterojen timaorlere sahip olma
riski nedeniyle rezeksiyon materyalinde ER,
PgR, HER2 ve Ki-67'nin yeniden test edilmesini
Onerilmektedir [28]. Calismamizin kisithlidi, ayni
kisilere ait TIB ve rezeksiyon materyali olmasi
gerektidi icin, olgu sayisinin az olmasidir. Daha
genis serilerle desteklenmesi daha objektif
verilerin ortaya konmasini saglayacaktir.

Sonug olarak, tanisal biyopsi ve rezeksiyon

materyalleri arasinda yuksek oranda
uyum goralmagstir. Tumoérin  histopatolojik
ozelliklerinin  belirlenmesi, tani, tedavi ve

prognozda 6nemi olan ER, PgR, HER2, Ki-67
immunhistokimyasal boyamalarinin ¢alisiimasi
icin glvenilir materyaller olduju sonucuna
variimistir. Ayrica Ki-67’'nin, HER2 negatif
timorlerin molekuller subtiplemesinde 6nemli
oldugu gorulmistir. Tumdr heterojenitesinden
dolayi rezeksiyon materyallerinde de ER,
PgR, HER2, Ki-67 imminhistokimyasal
boyamalarinin ¢alisiimasinin gerekliligi ortaya
konmustur.
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Abstract

Purpose: Melanocytic nevi are common pigmented lesions of the skin. That can be confused with melanoma
which is most malign tumor of the skin. Malign transformation of an existing nevus is one of the most seen
etiological factor for melanoma formation.

Although characteristics of childhood nevi well studied, there are not much data about the nevi at 18-25 years
old age group. The aim of this study is to determine the clinical and dermoscopic features of melanocytic nevi in
Turkish young people with 18-25 years-old.

Material and methods:Students of Gulhane Military Medical Academy, Military Nurse School and Military Health
Sergeant School and patients applied to outpatient clinic of Gulhane Military Medical Academy Department of
Dermatology were included in the study. On clinical examination, we evaluated number of nevi, location of nevi
and skin type. Nevi 23mm were examined dermoscopically, recorded and scored by using pattern analysis,
ABCD total dermoscopic score, 7 point checklist, Menzies algorithm, 3 point checklist and CASH algorithm.
Results:Totally 668 young people were physically examined in this study (268 of which were women and 400
of which were men). The most common skin phototype in both sexes was type 3 (91.6% of women, 85.25% of
men). A total of 3663 melanocytic nevi were determined. Mean number of nevi among cases were 5.4+5.24. A
total of 453 nevi which are equal or greater than 3 mm were examined dermatoscopically. The most common
localization of these nevi was the head and neck region (n=147; 32.5%), followed by anterior trunk (n=126;
27.8%), back (n=119; 26.3%), extremities (n=48; 10.6%) and acral region (n=13; 2.8%). The most common
dermatoscopic global feature was the globular pattern (n=135; 29.8%), followed by reticular pattern (n=88;
19.4%), and cobblestone pattern (n=64; 14.1%). The correlations between 5 dermoscopic algorithm scores
were done statically. Except the correlation between 7-point checklist and total CASH score (p=0.052 r=0.091),
all algorithms were correlated with each other.

Conclusion: Different dermoscopic algorithms can be used together in routine to investigate the melanocytic
nevi for valuable professional follow. This is the one of the rare studies about the characteristics of melanocytic
nevi at young adult age group that lays the foundation for other studies that will elucidate the relationship
between dermatoscopic pattern and the other factors in a population-based studies.

Key words: Dermoscopy, ABCD rule, 7-point checklist, Menzies algorithm, 3-point checklist.

Ozturk A, Arca E, Gonulal M. The clinical and dermatoscopic features of melanocytic nevi in Turkish young
people between 18-25 years old. Pam Med J 2021;14:428-437.

Ozet

Amag: Melanositik nevusler deride sik gorilen pigmente lezyonlardir. Malign bazen derinin en malign karakterli
timoru olan melanoma ile karigtirilabilirler. Varolan nevuslerde gelisen malin transformasyon melanoma
etyolojisinde sik gérulen bir etyolojik faktérdir.

Her ne kadar gocukluk ¢agi nevislerinde ¢ok sayida galisma olsa da, 18-25 yas grubu geng grupta nevisler
hakkinda genis tabanh tarama g¢alismasi sayisi kisithdir. Bu ¢alismanin amaci, 18-25 yas grubundaki geng Turk
bireylerde melanositik nevislerin klinik ve dermatoskopik 6zelliklerinin belirlenmesidir.

Gereg ve yontem: GATA (Gulhane Askeri Tip Akademisi (GATA) tip fakiltesi 6drencileri, Saglik Meslek Yuksek
Okulu 6grencileri, Hemsirelik Yiksek Okulu 6grencileri ve GATA Deri ve Zihrevi Hastaliklar Anabilim Dali
Poliklinigi'ne bagvuran hastalar calismaya dahil edildi. Olgularin yas, cinsiyet, glinesten koruyucu kullanimi,
glines yanigi dykusunl sorgulayan medikal anamnezi alindi.
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Klinik degerlendirmede melanositik lezyonlar tespit edildi. Nevis sayilari, lokalizasyonlari ve deri tipi incelendi.
Uc mm ve daha biiyiik melanositik neviisler dermatoskopik olarak patern analizi, ABCD total dermatoskopi skoru
(TDS), 7-nokta kontrol listesi, Menzies algoritmasi, 3-nokta kontrol listesi ve CASH algoritmasi ile retrospektif
skorlandi.

Bulgular: Bu calismada 668 olgu (268 kadin, 400 erkek) muayene edildi. En ¢ok goriilen fototip her iki cinste de
fototip III'du (erkeklerin %91,6’s1, kadinlarin %85,25’i). Toplam 3663 adet melanositik nevis saptandi. Ortalama
nevus sayisi 5,4+5,24 idi. Toplam 453 nevis 3 mm Uzerinde olarak tespit edildi ve dermatoskopik olarak
incelendi. Lezyonlarin 147’si (%32,5) bas-boyun bdlgesinde, 126’i (%27,8) gévde onylzde, 119'u (%26,3)
sirtta, 48'i (%10,6) ekstremitelerde ve 13’0 (%2,8) akral bolgelerde idi. En sik yerlesim %32,5 oran ile bas-
boyun bolgesiydi. En sik goriilen dermatoskopik global yapi globdler patern (n=135, %29,8), ardindan retikller
patern (n=88, %19,4) ve kaldirimtasi paterniydi (n=64; %14,1). Dermatoskopik olarak incelenen neviislerde 5
algoritmanin birbirleri ile korelasyonu belirlendi. 7-nokta kontrol listesi ve CASH Skoru arasindaki korelasyon
istatiksel olarak anlamh degildi (p=0,052 r=0,091). Bu iki algoritma karsilastirmasi disindaki ikili korelasyonlar
istatiksel olarak anlamli idi.

Sonug: Melanositik nevis rutin takibinde eszamanli olarak farkli algoritmalar rutin olarak birlikte kullanilabilir.
Bu calisma geng erigkin yas grubundaki melanositik nevuslerin karakteristik 6zellikleri hakkinda dermatoskopik
patternler ve diger faktorler arasindaki iliskiyi aydinlatmaya calisacak topluma dayali diger ¢calismalar igin bir
temel olusturabilecek nadir calismalardan biridir.

Anahtar kelimeler: Dermoskopi, ABCD kurali, 7-nokta kontrol listesi, Menzies algoritmasi, 3-nokta kontrol
listesi.

Oztiirk A, Arca E, Goniilal M. 18-25 yas arasi geng Tiirk bireylerdeki melanositik neviislerin klinik ve dermatoskopik
ozelliklerinin incelenmesi. Pam Tip Derg 2021;14:428-437.

Introduction the development of melanoma and greater
genetic tendency to form melanoma [2, 6]. The
number of common and atypical nevi is defined
as an important independent risk factor for
the development of melanoma [7]. The most
prominent known phenotypic risk factor for the
development of melanoma is a large number of
common melanocytic nevi [5]. If a person has
more than 100 nevus, the risk of developing
melanoma is 7 to 12 times higher than a person
with only a maximum of 10 to 15 common
nevus. The risk of developing melanoma for the
persons with 5 atypical nevus is 6 times higher
than that of a person without any atypical lesion
[7]. The prevalence of atypical melanocytic nevi
ranges from 1.5% to 18% in general population
[1]. Gender variations in total nevi counts are
observed mainly as higher nevus counts in
males compared to females in different clinical
studies [1, 3, 8]. Females generally have more
nevi on the limbs, whereas males have more
nevi on the trunk [6, 8]. The number of nevi on
the arms is correlated with total amount of nevi
of whole body [6]. According to epidemiological
data, the largest number of nevi is expected in
males with skin type Il, light skin, freckles, and
high parental nevus counts [3]. Children with
skin types | and Il were found to have higher
melanocytic nevi counts than those with skin

Common melanocytic nevi (CMN) are
observed in about 80-100% of the general
population [1]. Nevi enlarge and increase usually
in number in early childhood and puberty. Most of
common acquired nevi are smaller than 5 mm in
diameter. Genetic factors, age, skin phototype,
ultraviolet light exposure, and immunological
factors are the etiologic factors determined
in the development of melanocytic nevi [2].
The ultraviolet light exposure is the major
enviromental risk factor for the development
of melanocytic nevi [3, 4]. The prevalence of
melanocytic nevi increases in populations living
closer to the equator [5]. Childhood sunburn is
an important risk factor for the formation of nevi
[6]. Acquired nevi often appears in the first two
decades of life [5].

Melanoma risk factors include intermittent
intense sun exposure, tendency to sunburn,
tendency to freckle, fair skin, blue or
green eyes, blond or red hair, xeroderma
pigmentosum, giant congenital melanocytic
nevus, immunosupression and a family history
of melanoma. Despite several studies are on
the opposite view, the majority of randomized
clinical trials supports the association between
large numbers of nevi and increased risk for
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types Ill and IV in a Turkish children population
study [8].

Dermoscopy is a noninvasive in vivo
examination technique helps to improve
diagnostic accuracy in skin lesions, skin tumors
and early diagnosis of melanoma by giving
physicians a more detailed view of the skin than
the naked eye [9-11]. The comparison of various
diagnostic algorithms for dermoscopy showed
similarity in their diagnostic performance [9].

The dermoscopic structures and colors
can help differentiating of melanocytic lesions,
nonmelanocytic lesions, benign lesions and
malign lesions [12]. The dermoscopic criteria
and diagnostic algorithms have been used for
skin cancer detection [13]. The most relevant
dermoscopic algorithms are the ABCD rule of
Stolz, the Menzies’s algorithm, 7-point check
list of Argenziano, CASH algorithm and 3-point
check list.

The sensivity and specifity of dermoscopic
algorithms were studied. Dolianitis et al. [14]
reported the sensivity of pattern analyse, ABCD
rule of dermoscopy, 7-point checklist and
Menzies algorithm as 68.4%, 77.5%, 81.4%
and 84.6% respectively. Specifities were 85.3%,
80.4%, 73%, 77.7% respectively. In Soyer’s
study the sensivity of 3-points checklist for non-
experts were 96.3%, and specificity was 32.8%
[15]. In the study of Hennig et al. [16] the CASH
algorithm’s sensivity 98% and specificity was
68%.

Materials and methods

A total of 668 young people from students
of Gulhane Medical Academy, Gulhane Nurse
School and Gulhane Health Sergeant School
and suitable patients of outpatient clinic of
Gulhane Medical Academy Department of
Dermatology were included in the study
retrospectively. Gulhane Medical Academy
local ethical committee approval (No: 1491-801-
10/1539) was taken. The inclusion criteria were
being 18-25 years old, not to have a determined
skin disease, not having cutaneous albinism,
no disease like vitiligo or dermatopathology
effecting melanocytic nevi and not having
tattoos. All the melanocytic lesions of attendees
were detected. Lesions with diameter of more
than 3 mm were dermoscopically examined
and recorded to exclude lentigines. Attendants
didn’t describe any concomitant diseases. An

oral questionnaire with topics including age,
sex, sunblock use, and sunburn history was
asked to each participant. Skin phototypes were
recorded by clinical examination. Melanocytic
nevi were determined by clinical examination
and dermoscopically. Melanocytic nevi were
detected with DermLite® || PRO HR (3Gen,
San Juan Capistrano, CA, USA) polarised hand
dermoscope, they were recorded with Nikon
D5000® DSRL (Nikon, Inc, Melville, NY, USA)
digital camera. The suspicious lesions were also
examined at FotoFinder® videodermoscopy
(FotoFinder® Systems GmbH, Bad Birnbach,
Germany). The Fitzpatrick skin phototypes
of attendees were determined. Pigmented
lesions were examined with pattern analysis.
In dermoscopic examination, non-melanocytic
lesions were excluded by two step algorithm.
Nevi greater than 3 mm diameter were scored
among ABCD total dermoscopy score, 7 point
check list (Argenziano scoring), Menzies
algorithm, 3 point check listand CASH algorithm.

Statistical analysis

SPSS 15.0 package program was used
for statistical analyses of this randomised
epidemiologic study. Results were presented
by frequencies, percentages. Chi-square test,
Pearson correlation test were used for the
correlaton of the results of algorithms. Values
below 0.05 were considered statistically
significant.

Results

Totally 668 young people were physically
examined in this study (268 of which were women
and 400 of which were men). Most common
phototypes of cases in both gender were
phototype Il (87.6%). No phototype | or VI were
defined (Table 1). Among the questionnaire, 241
of participants (36%) answered as they used
sunscreen in summer. Women using sunscreen
were 63.4% of all women in study. The ratio
of men using sunscreen products was 17.8%
of all men. Nineteen (7%) of women and 5
(1.25%) of men among cases had former nevus
examination. 13 of these young women were
using sunscreens in summer time. The ratio to
all women were 4.85%. Only 1 of these 5 young
men were using sunscreen in summer. The ratio
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Table 1. Demographic features of patients

Demographic properties Number Percent (%)
Gender

Female 268 401

Male 400 59.9
Fitzpatrick phenotype

Il 50 7.5

Il 585 87.6

v 31 4.6

\Y 2 0.3

to all men were 0.25%. In 668 cases, a total
of 3663 melanocytic lesions were determined.
Mean number of melanocytic lesions among all
cases were 5.4+5.24. Nevi greater than 3 mm
were detected in 261 participants. A total of 453
nevi were found to be greater than 3 mm. These
were examined dermoscopically.

The most common localization of these nevi
was the head and neck region (n=147; 32.5%),
followed by anterior trunk (n=126; 27.8%), back
(n=119; 26.3%), extremities (n=48; 10.6%) and
acral region (n=13; 2.8%) (Figure 1).

Themostcommondermoscopicglobalfeature
were globular pattern (n=135; 29.8%), followed
by reticular pattern (n=88; 19.4%), cobblestone
pattern (n=64; 14.1%), reticulo-homogeneous
pattern (n=43; 10.1%, homogeneous pattern
(n=40; 8%), reticuloglobuler pattern (n=30;
6.6%), multi-component pattern (n=5; 1.1%),
starburst pattern (n=1; (0.2) (Figure 2, 3). Three
of them were non-specific pattern Thirty of the

(6.6%) nevi were on face and the pattern was
pseudonetwork. Fourteen of them were on the
acral region and the pattern was parallel furrow
patern.

ABCD TDS scores were found to be equal
or higher than 4.75 in 19 nevi. 7-point checklist
scores were determined in suspicious values
in 21 nevi. Menzies algorithm scores were
determined in suspicious values in 97 nevi. 42
nevi were found in suspicious values according
to 3-point check list algorithm. 4 nevi were in
suspicious values according to total CASH
score (Table 2a-e). These nevi were taken
to dermoscopic periodic examination. The
correlations of 5 dermoscopic algorithm scores
were compared (Table 3a-e). The correlations
between 5 dermoscopic algorithm scores were
done statically. Except the correlation between
7-point checklist and total CASH score (p=0.052
r=0.091), all algorithms were correlated with
each other (p<0.05).
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Figure 1. The distribution of nevi according to the body region
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Figure 2. Frequency of dermoscopic pattern

a) globular pattern

b) reticular pattern

c) other patterns

Figure 3. Dermoscopic patterns of nevi

Table 2a. The results of ABCD score

ABCD TDS score Number of lesions Percentage (%)
Benign 434 95.8
Suspicious 17 3.8

Malign 2 0.4

Total 453 100
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Table 2b. 7-point checklist score

7 point checklist score

Number of lesions

Percentage (%)

Benign (< 3) 432 95.4
Malign (< 3) 21 4.6
Total 453 100

Table 2c. Menzies scoring

Menzies scoring

Number of lesions

Percentage (%)

Point or axial symmetry of
pigmentation

Presence of single color

D W N = O

Total

101

15
240
7
21
4

1
453

223

3.3
53
15.7
4.6
0.9
0.2
100

Table 2d. 3-point checklist score

3-point checklist score

Number of lesions

Percentage (%)

0
1
2
3
Total

318
93
36
6
453

70.2
20.5
8
1.3
100

Table 2e. CASH score

CASH score Number of lesions Percentage (%)
0 23 5.1
1 228 50.3
2 111 24.5
3 42 9.3
4 22 4.9
5 13 2.9
6 0.9
7 1.3
8 0.7
9 1 0.2
Total 453 100

Table 3a. ABCD score and its correlations with other algorithms

7-point checklist Menzies Algorithm 3- point checklist CASH Score
0.412 (**) 0.292 (**) 0.398 (**) 0.391 (**)
ABCD TDS 0.000 0.000 0.00 0.000
Score n 453 453 453 453

p<0.05 (**) statically significant correlation
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Table 3b. 7-point checklist score and its correlations with other algorithms

ABCD TDS Score

Menzies Algorithm

3-point checklist CASH Score

ro 0412 (%) 0.371 (**)
7-point p 0.000 0.000
checklist " 453 453

0.545 (**) 0.091
0.000 0.052
453 453

p<0.05 (**) statically significant correlation

Table 3c. Menzies score and its correlations with other algorithyms

ABCD TDS 7-point checklist 3-point CASH Score
Score checklist
) 0.292 (**) 0.371 (**) 0.520 (**) 0.181 (**)
Menzies
algorithym 0.000 0.000 0.000 0.000
9 453 453 453 453

p<0.05 (**) statically significant correlation

Table 3d. 3-point check-list score and its correlations with other algorithms

ABCD TDS 7-point checklist Menzies CASH
Score algorithym Score
r 0.398 (**) 0.545 (**) 0.520 (**) 0.214 (**)
3-point checklist p 0.000 0.000 0.000 0.000
n 453 453 453 453

Table 3e. CASH score and its correlations with other algorithyms

ABCD TDS 7-point checklist Menzies 3-point checklist
Score Algorithym

CASH 0.391 (**) 0.091 0.181 (**) 0.214 (**)
0.000 0.052 0.000 0.000

Score 453 453 453 453

p<0.05 (**) statically significant correlation

Discussion

Melanocytic nevus is known to be the one
of the most important etiologic factors in the
development of melanoma. Having atypical
nevi or having lots of melanocytic nevi are two
examples of these risk factors [7, 17]. For this
reason; clinical studies with large volunters’
participation is important. 268 female (40.1%)
and 400 male (59.9%) healthy young adults
aged between 18-25 were enrolled to our
clinical study. In the literature there is a small
number of clinical studies with this age group
with large numbers.

In this clinical study the attendants were
asked to have any sunburn until this age. 188
attendants (28.3%) gave a history of sunburn.
According to the study of Dodd et al. [18] two-
third of 743 children had sunburn in their medical
history. In the study of Uslu et al. [19] 20.5% of
the 622 examined children had the history of
sunburn. We asked the sunscreen usage to our
attendants in qouestionnaire; 63.4% of females
and 17.8% of males had used sunscreens in their
history. It is understood that females were more
serious about the importance of sunscreens use
in this study. In the study of Kucukunal et al. [20]
400 women and 300 men were asked to use
sunscreens. 44% of women and 1.3% of men
told they were using sunscreens. In the study of
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Jones et al. [21] it was found out that women
were using more sun screens but they were
having sunbaths much more than men. Also
in the study of liter et al. [22] 764 people were
enrolled to the study and 55.8% of them were
using sunscreens. We can conclude that the
use of sunscreen is associated with socio-
cultural development.

According to our results; 7% of all women
and 1.25% of all men had nevus examination
before attending to our study. Totally 3.59%
of attendants had a story of nevi examination
before. This ratio was 2.4% in the study of
Kucukunal et al. [20].

In the study of Scope et al. [23] 443
children were examined for melanocytic
nevi. For each child; 4 nevi on the back were
examined by dermoscopy and grouped in four
types as reticulated, globular, homogen and
complex pattern. In our study nevi examined
by dermoscopy and scored by dermoscopic
algorithms. Melanocytic lesions were detected
by two step algorithm. Melanocytic lesions
greater than 3 mm were chosen for dermoscopic
statistical evaluation to eliminate freckles and
lentigines from the melanocytic nevi. After the
measurement of 3668 detected melanocytic
lesions; 453 lesions were greater than 3mm in
size (12.4%). In the epidemiological study of
Dodd et al. [18] the ratio of nevi greater than 2
mm to all nevi was 7%.

The most common localization  of
dermoscopically evaluated nevi were head and
neck location (32.5%). 27.8% were in on trunk,
26.3% were on the back, 10.6% were on the
extremities, 2.8% were on acral areas. Similarly;
In the study of Akyol et al. [1] nevi were most
located on head and neck region in children
in the range of 7-15 years. The reason of nevi
to be located most in head and neck region
can be because of cumulative sun exposure
of these regions. In the study of Skvara et al.
[24] dermoscopy was defined as effecting the
clinical accuracy by 5-30%. In our study, pattern
analysis and 5 algorithmic scoring systems
were applied to each nevus greater than 3mm.
First of all pattern analysis was performed and
global patterns were defined. Globuler pattern
was found in the first ratio with 29.8% in nevi
detection. Reticular pattern (19.4%) and cobble
stone pattern (14.1%) were the other most
common patterns, respectively. In the study of
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Zalaudek et al. [25] 5 different age groups’ global
patterns were detected and globular pattern
was in the greatest ratio (24%) in age group
under 15 years. Lanna et al. [26] diagnosed the
most prevalent dermoscopic pattern as globular
pattern in an Italian children population.-

In our analysis; the correlation between
dermoscopic algorithm scoring systems were
detected. The related correlations of algorithm
scores gives the opportunity to evaluate a
melanocytic lesion with a large amount of
criteria. 7-point checklist and CASH algorithm
were not statically correlated statically. More
studies can be done about this title.

In conclusion, in Turkish young people most
common anatomic location was head and
neck and most prevelant dermoscopic pattern
was globular at this age-group. Dermoscopic
algorithms makes the nevus examination more
detailed and must be used widely in daily routine
examination. This helps the re-evaluation of the
same nevus with objective criteria in the clinical
follow-up and to determine the changes in
structure objectively. This study aims to analyze
the melanocytic nevi in the young adult age
group with five algorithms. This study also aims
to be a base for future studies that will evaluate
dermoscopic patterns by objective dermoscopic
diagnostic algorithms. To our knowledge, this is
one of the rare studies about the characteristics
of melanocytic nevi at this age group and
gives clues for future studies that will evaluate
the relationship between nevi, dermoscopic
patterns and the other factors.

Conflict of interest: No conflict of interest was
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Oz

Girig: 11 Mart tarihinde, Diinya Saglik Orgiiti (DSO) tarafindan ilan edilen COVID-19 salgini sonrasi, Mart’in
ikinci haftasindan itibaren tilkemizde olgular bildiriimistir. COVID-19 olgularinin %5’inde hastaligin seyri sirasinda
yodun bakim (initesine (YBU) yatis ihtiyaci gelismektedir. Bu galisma ile YBU’de izledigimiz kritik durumdaki
COVID-19 hastalarinin klinik ézelliklerinin taninmasi, takip ve tedavisinin degerlendirilmesi amaclanmustir.
Gereg ve yéntem: Bu calismada; Mart-Haziran 2020 tarihleri arasinda, COVID-19 enfeksiyonu tanisi alan 180
hastadan, Dahiliye YBU’ye kabul edilen 18 hasta (%12,2) degerlendirilmistir.

Bulgular: YBU'ye kabul edilen 18 hastadan 13'iniin (%72,2) invaziv solunum destegine ihtiyaci vardi. Geri
kalan hastalara (5 hasta, %27,8) non-invaziv ventilasyon tedavisi uygulandi. Hastalarin 16'sinda (%88,9) en az
bir komorbiditeye rastlandi. Yogun bakim Unitesine yatan hastalarin, 28 guinlik mortalitesi %55,6 iken hastane
mortalitesi %61,1 idi. 60 glnlik mortalite ise %66,7 olarak bulundu.

Tartisma: YBU'ye kabul oranimiz ve élim oranlarimiz Cin, Amerika ve italya’dan bildirilen galismalara gére
daha ylksek bulunmus ve bunun muhtemel sebeplerinin hastalarin ciddiyeti, invaziv mekanik ventilasyon
ihtiyaci oldugu disunalmustar.

Sonug: Bu galisma sonuglarina gére COVID-19 kritik seyirli hastalarin risk faktérleri, takip ve tedavisinde
kullandigimiz ydntemler ortaya konulmustur. Bu sonuglarin gelecekteki takip ve tedavi yontemlerine katki
saglayabilecegi dusunilmekle birlikte yeni ¢calismalara ihtiyag vardir.

Anahtar kelimeler: SARS-CoV2, COVID 19 enfeksiyonu, yogun bakim, ARDS.

Akbudak [H. Covid-19 enfeksiyonu tanisi ile yojun bakimda takip edilen kritik hastalarin retrospektif
degerlendirilmesi: tek merkez deneyimi. Pam Tip Derg 2021;14:438-442.

Abstract

Purpose: After the COVID-19 outbreak announced by the World Health Organization (WHO) on March 11,
cases have been reported in our country since the second week of March. In COVID-19 cases, the need for
intensive care hospitalization develops in 5% during the course of the disease. With this study, it was aimed
to recognize the characteristics, follow-up and treatment of patients in critical condition for COVID-19 in the
intensive care unit (ICU).

Materials and methods: In this study,180 adult patients were diagnosed with COVID-19 between March and
June 2020, and 18 (12.2%) of those patients who were admitted to Internal Medicine ICU were evaluated.
Results: Thirteen (72.2%) of 18 patients admitted to the ICU needed invasive respiratory support. Non-invasive
ventilation therapy was applied to the remaining patients (5 patients, 27.8%). At least one comorbidity was found
in 16 of the patients (88.9%). 28-day mortality of patients hospitalized in the intensive care unit was 55.6%, while
hospital mortality was 61.1%. 60-day mortality was found as 66.7%.

Discussion: Although our admission rate to the Intensive Care Unit and our mortality rates were higher than the
studies reported from China, America and ltaly, it was thought that the possible reasons for this were due to the
severity of the patients, the higher need for invasive mechanical ventilation.

Conclusion: This study, in which the risk factors of COVID-19 patients with critical course, and the results of
the methods we use in their follow-up and treatment, are thought to contribute to future follow-up and treatment
methods, but new studies are needed.

Key words: SARS-CoV2, COVID 19 infection, intensive care unit, ARDS.
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Ismail Hakki Akbudak

Girig
2019 yihnin  sonlarinda, GCin'in  Hubei
eyaletindeki Wuhan  sehrinde  etyolojisi

bilinmeyen yeni bir akut solunum vyolu
enfeksiyonu hastaligi tird tanimlanmistir [1].
7 Ocak 2020’de daha o6nce insanlarda tespit
edilmemis bu etken, koronaviriis-2019 (2019-

nCoV) olarak tanimlanmistir [1]. Ardindan
Dinya Saglk Orgiti (DSO) tarafindan
virise “Ciddi Akut Solunumsal Sendrom-

Koronaviriis-2” (SARS-CoV-2) ismi verilmis,
neden oldugu hastalik ise Corona Virus Disease
2019 (COVID-19) olarak kabul edilmistir. 11
Mart tarininde DSO, COVID-19 salginini ilan
etmis ve ulkemizde Mart'in ikinci haftasindan
itibaren olgular bildirilmigtir [2]. Literaturde,
COVID-19 hastaliginin seyrinde, %81 hafif,
%14 ciddi seyirli ve %5’inde ise agir organ
yetmezliklerine bagh yogun bakim yatis ihtiyaci
geligtigi  bildirilmistir [3]. Genellikle hastalik
semptomlari bagladiktan 7-12 gln sonra
gelisen ARDS'’ye (akut respiratuvar disstres
sendromu) bagl solunum yetmezligi septik sok,
coklu organ yetmezligi (miyokardit, aritmiler,
kardiyojenik sok, koagllasyon bozukluklari,
endokrinopatiler, karaciger ve bdbrek hasari,
metabolik asidoz, norolojik komplikasyonlar
vb.) gortlebilir [4, 5]. Bu hastalarda, noninvaziv
mekanik ventilasyon, yuksek akis nazal
oksijen tedavisi ve invaziv mekanik ventilasyon
yontemleri uygulanmaktadir. Bébrek yetmezligi,
multiorgan yetmezlidi, sok tablosu gelisen
hastalarda vazopressoér, inotrop ve diyaliz gibi
yasam destek tedavileri saglanmaktadir [6].

COVID-19 hastalarinda erkek cinsiyet,
obezite, diyabetes mellitus, hipertansiyon, ileri
yas, sigara kullanimi, immunsupresif hastalik,
kronik akciger hastaligi ve kronik bobrek
yetmezligi gibi risk faktorleri daha yiksek
mortalite ve morbiditeye neden olmaktadir [6].

Ulkelere gore degismekle birlikte genel
mortalite orani %5,2 iken, mekanik ventilasyon
ihtiyaci olan kritik hastalarda ise bu oran %30
ila %100 arasinda degismektedir [6-11]. Bu
nedenle siddetli ve kritik vakalarin basaril
tedavisi komplikasyon ve mortaliteyi azaltmak
icin ¢cok o6nemlidir [1]. Bu ¢alisma ile yodun
bakim Unitesinde izledigimiz COVID-19 kritik
seyirli hastalarin verileri degerlendirilmis ve kritik
durumdaki hastalarin 6zelliklerinin taninmasi
amagclanmistir.
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Gereg ve yontem

Bu calismada Mart 2020-Haziran 2020
tarihleri arasinda, olasi COVID-19 enfeksiyonu
tanisiyla Dahiliye Yogun Bakim Unitesinde yatan
hastalar retrospektif olarak degerlendirilmistir.
Calisma Helsinki Deklerasyonuna uygun
sekilde yapilmistir. Pamukkale Universitesi Tip
Fakiltesi Etik Kurulu Baskanlhigrndan etik kurul
izni alinmistir. Nazofaringeal surintl érneginde
real time polimeraz zincir reaksiyonu (RT- PCR)
testi ile SARS-CoV-2 RNA tespiti yapilarak
COVID-19 tanisi alan ve RT- PCR testleri iki
defa tekrarlanmasina ragmen RT- PCR ile viris
tespit edilemeyen ancak tipik BT (bilgisayarli
tomografi) bulgusu olarak alt loplarda periferal
buzlu cam tutulumu ve bilateral multilober
ve subsegmental alanlarda konsolidasyonlar
nedeniyle COVID-19 tanisi alan 18 yas ve (izeri
toplam 18 hasta calismaya dahil edilmistir.
Saglik Bakanligi COVID 19 tani ve tedavi
rehberine gore kritik olarak siniflanan hastalar
yogun bakim unitesinde takip edilmistir.

Tdm analizler SPSS version 23.0 (IBM,
ABD) kullanilarak gerceklestirilmistir.
Tanimlayici olcutler olarak ortalama, standart
sapma ve yuzde dagilimlari kullaniimigtir.
Kategorik olmayan degiskenlerde normal
dagilm  gbsteriyorsa  independent-sample
T-test uygulanmis ve ortalamazstandart sapma
olarak sonuglar verilmistir. Normal dagilim
gOstermeyen gruplardaise Mann Whitney U testi
kullanilmisg ve ortanca (minimum-maksimum)
olarak belirtilmigtir.

Bulgular

Mart 2020-Haziran 2020 tarihleri arasinda,
olasi COVID-19 tanisiyla hastanemize yatirilan
180 erigkin hastanin, 18i (%12,2) Dahiliye
Yogun Bakim Unitesine kabul edildi. Hastalarin
10'u (%55,6) erkek, sekizi (%44,4) kadind..
Hastalarin ortalama yasi 68,7+17,7 yil idi.
Ortalama VKI (viicut kitle indeksi) 27,7+5,7 idi.

18 hastanin dokuzunda (%50) SARS-
CoV-2 RT-PCR testi pozitif saptandi. Hastalarin
geri kalanina (% 50) COVID 19 hastaligi icin
spesifik klinik belirtiler ve BT bulgulari ile tani
konuldu. Hastalarin toplam 16’sinda (%88,9) en
az bir komorbiditeye neden olan hastalik vardi.
En sik eslik eden hastaliklar; hipertansiyon
(%61,1 (n:11)), diabetes mellitus (%44,4 (n:8)),
kardiyovaskuler hastalik (%38,9 (n:7)) ve kronik
obstriktif akciger hastaligi (%16,7 (n:3)) idi.
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Hastaneye basvuru nedenleri incelendiginde
en sik semptomlar; nefes darligi (%77,8 (n:14))
ve ates (%55,6 (n:10)) idi. En sik pandemi
servislerinden (%55,6 (n:10)) YBU'ye hasta
kabulli yapildi. YBU’ye kabul nedeni tamaminda
solunum yetmezligi olarak saptandi.

Hastalarin yogun bakima kabull sirasinda
Olcilen PaO2/FiO2 oranlari; 100-200 (%38,9
(n:7)), 200-300 (%22,1 (n:4)), 300 Uzeri (%38,9
(n:7)) olarak tespit edildi. Ortalama APACHE I
skoru 26,2+9,1 idi ve ortalama ilk giin ve son
glin SOFA skorlari sirasiyla 5 ve 7 idi.

Yogun bakima yatan hastalarin, 28 glnlik
mortalitesi  (10/18) %55,6 iken Hastane
mortalitesi (11/18) %61,1 idi. 60 ginlik mortalite
ise (12/18) %66,7 olarak bulundu.

Tum hastalara favipiravir ilk iki giin 2x1600
mg sonrasinda 2x600 mg idame seklinde on
gln ve tigesiklin ilk gin 1x100 mg yukleme
devaminda 2x50 mg idame tedavisi verildi. On
hastanin (%55,6) noradrenalin ihtiyaci oldu. Bir
hasta harig tim hastalar (17 (%94,4)) oral/enteral
yolla beslendi. Hastalarin altisina (%33,3)
néromuskuler bloker tedavisi uygulandi.

Tum hastalara ¢inko 100 mg/gin 5-7 gun
verildi. Renal yetmezligi olmayan tim hastalara
C vitamini 4,5 gr/gin 5 gun verildi. On iki
(%66,7) hastaya kortikostreoid 1 mg/kg/giin 5-7
gln uygulandi. Tocilizumab tedavisi 400 mg/gin
bir hastaya uygulandi. Bir hastaya konvelesan
plazma tedavisi uygulandi. iki (%11) hasta
kronik hemodiyaliz tedavisi alirken, 10 (%55,6)
hastaya hemodiyaliz tedavisi uygulandi. Surekli
renal replasman tedavisi iki (%11) hastada
kullanildr.

Sitokin giderme tedavisi alti (%33,3)
hastada uygulandi. iki (%11) hastaya modifiye
edilmis Oxiur filtresi ile dort (%22,2) hastaya ise
Jafron sitokin filtresiyle sitokin giderme tedavisi
uygulandi. Dornase alfa tedavisi mukolitik tedavi
icinalti (%33,3) hastadakullanildi. Calismamizda
10 hastaya (%55,6) noradrenalin verildi.
Calismaya alinan ve yiksek doz vazopressor
gerektiren tim hastalara Ekokardiyografi yapildi
ve miyokard disfonksiyonu degerlendirildi.
Daha az vazopresor kullanimi olan hastalarin
hicbirinde sepsis ve sepitk sok saptanmadi.
COVID-19 enfeksiyonuna sekonder miyokard
disfonksiyonu oldugu dusunalda.

YBU'’ye kabul edilen 18 hastadan 13’uniin
(%72,2) invaziv solunum destegine ihtiyaci
vardi. Geri kalan hastalara (5 hasta, %27,8)
non-invaziv ventilasyon tedavisi uygulandi.

Mekanik ventilasyon uygulanan 13 hastanin
on ikisinde (%66,7) prone pozisyon kullanildi.

Ortalama pozitif ekspirasyon sonu basinci
(PEEP) 10+3 cm H?O idi. 18 cm H20O kadar
yuksek PEEP seviyeleri uygulandi. Medyan
PaO2 / FIO2 orani 200°du (91-458). En yaygin
ventilasyon modu, SIMV-PRCV hacim kontrolli
moddu. Hastanede ortalama kalis sUresi
17+15,4 gindi. YBU'de ortalama kalis siiresi
12,1+10,6 glindd.

Tartisma

Bu calismada, Pamukkale Universitesi
Hastanesi YBU'ye kabul edilen laboratuvar,
Klinik ve/veya BT ile COVID-19 tanisi dogrulanan
kritik hastalarin klinik takipleri ve prognozlari
degerlendirilmigtir [12].

Yogun bakim unitesinde takip edilen kritik
hastalarin ¢ogu, literatirle uyumlu bir sekilde
ileri yastaki hastalar ve erkek hastalardi. Tim
hastalarin en az bir komorbiditesi mevcuttu
ve en yaygin olanlar, diger calismalarda da
belirtildigi gibi hipertansiyon, kardiyovaskuler
hastaliklar ve diabetes mellitus idi [12].

Yogun Bakim Unitesine kabul oranimiz
%12,2 idi ve bu oran italya’dan (%9), ve
Cin'den (%5-7) bildirilen oranlardan daha
yuksekti. Bu ylUksek oranin nedeninin, yodun
bakim kabulinde daha disUk bir esik deger
uygulanmasi oldugu distniimusttr [10, 13].
Calismaya alinan hastalarda, entlibasyon ve
mekanik ventilasyon daha c¢ok kullanildi ve
bunlarin yarisindan fazlasi, yiksek dizeyde
PEEP gerektirdi. invaziv mekanik ventilasyon
oranlarimiz %72,2 olarak Cin’den (%30-42)
bildirilen oranlara gére daha yulksek, Amerika
(%71) ile benzer, italya’dan (%88) daha diisiik
saptanmistir [8-10, 14].

Mart ve Nisan 2020 doneminde yaptigimiz
bu galismada viral kontaminasyon endiseleri
nedeniyle yiksek akim nazal oksijen tedavisi
(HFNO) kullaniimadi ve non-invaziv ventilasyon
(NIMV) ve invaziv mekanik ventilasyon kullanimi
tercih edildi. NIMV kullanimi oranlarimiz (%27,8)
olarak diger calismalar ile benzer bulundu [14].
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Su anda negatif basingl odalarimizda hem
HFNO hem de NIMV kullaniimaktadir.

Calismaya alinan hastalarin, 28 gunluk
mortalitesi %55,6 iken hastane mortalitesi
%61,1 idi. 60 gunlik mortalite ise %66,7 olarak
bulundu. Olim oranlarimiz Cin’den (%61,5),
Amerika (%50) ve lItalya’dan (%26) bildirilen
galismalara gore daha ylksek bulunmustur.
Bu sonuglarin nedeninin; g¢alismaya alinan
hastalarin ciddiyeti, invaziv mekanik ventilasyon
ve vazopressor ihtiyaglarinin daha fazla olmasi
oldugu dusunulmastur [4, 7, 9].

YUksek oksijen seviyelerine ve yliksek PEEP
seviyelerine ihtiya¢ duyan hastalarda, ortalama
plato basinglari ile mekanik ventilasyonun
baslatiimasi  gerekmektedir. Calismamizda
degerlendirilen hastalarin ortalama PEEP 10+3
cm H?O idi. Hastalara 18 cm H?O kadar yuksek
PEEP seviyeleri uygulandi. Medyan PaO2/FIO2
orani 200°du (91-458). En yaygin kullandigimiz
ventilasyon modu, mekanik olarak SIMV-
PRCV hacim kontrolli moddu. Calismamizda
saptanan degerler, daha siddetli hipoksemi ve
daha fazla invaziv mekanik ventilasyon oranlari
olan italya ve ABD'deki diger calismalarla
karsilastirildiginda daha dusuk bulunmustur [4,
7].

Calismamizda; mukolitik etkisinden
faydalanmak ve endotrakeal tipleri degistirmek
zorunda kalmamak igin deoksiribonikleaz |
(rhDNaz), segici olarak pargalayan bir enzim
olan Dornase alfa tedavisi alti (%33,3) hastada
kullaniimigtir.

Calismamizda alti hastaya uygulanan sitokin
adsorbsiyon filtresi esliginde uygulanan renal
replasman tedavisi, sitokin firtinasini kontrol
etmek icin etkili bir ydntem gibi gérinmektedir
[15]. Sitokin adsorbsiyon terapisiyle sitokin
firtinasinin erken evrede kontrol edilmesi ve
akcigerdeki enflamatuar hiicre infiltrasyonunun
azaltimasi, COVID-19'lu hastalarin mortalite
oranini azaltmakta énemli rol oynar [16]. Bu
terapi, COVID-19'a bagli sitokin firtinasinin
erken ve orta asamalarinda siddetli ve kritik
hastalar i¢in kullanilabilir ancak ileri galismalara
ihtiyag vardir [17].

Calismamizda 10 hastaya (%55,6)
noradrenalin verildive buorandiger calismalarda
bildirilen oranlarla benzerdi [7, 9, 11].
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Favipiravir ile ilgili kesin bilimsel kanitlar
olmamasinaragmen Saglik Bakanligi COViD-19
tani ve tedavi rehberinde Onerilmesi nedeniyle
antiviral olarak tim hastalarda kullaniimigtir
[18]. llag yan etkisi 6zellikle takip ediimemesine
ragmen, Onemli bir yan etki gordlmemigstir.
Ancak etkinlik ve yan etkilerin degerlendiriimesi
icin yeterli klinik verimiz bulunmamaktadir.

Sitokin firtinasi olan bir hastaya yine Saglk
Bakanhg COVID 19 tani ve tedavi rehberi
uyarinca Tocilizumab tedavisi verilmigstir [18].

Tek merkez verileri olmasi, hasta sayisinin
sinirliolmasi ve retrospektif olmasi calismamizin
sinirliliklarindandir.

Bu calisma ile COVID-19 kritik seyirli
hastalarin risk faktorleri, takip ve tedavisinde
kullandigimiz yontemler ortaya konulmustur.
Bu sonuglarin  yogun bakimda izlenen
hastalarin takip ve tedavisinin gelistiriimesine
ve olumlerin azaltilmasina katki saglayabilecegi
distntlmekle birlikte, gelecekte yapilacak
daha fazla hasta sayisini igeren randomize
kontrolli galismalara ihtiyag vardir.

Cikar iligkisi: Yazar cikar iliskisi olmadigini
beyan eder.
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Ketamine/xylazine anesthesia is safe in hemorheological point of view: a
preliminary report

Ketamin/ksilazin anestezi hemoreolojik bakis agisindan gdivenlidir: bir ilk rapor

llknur Hatice Akbudak, Ozgen Kilic Erkek, Egem Burcu Tuzcu, Hilmiye Pakyurek, Melek Bor
Kucukatay
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Abstract

Purpose: Some anesthetic drugs are known to have influence on circulation due to hemorheological effects.
We aimed to investigate the possible effects of ketamin-xylazine anesthesia, which is extensively used in
experimental animal laboratories on hemorheological parameters.

Materials and methods: Adult, male Wistar-Albino rats were divided into two as control (pre-anesthesia)
and post-anesthesia (n=17). Ketamin-HCI/Xylazine-HCI (90 mg/kg-10 mg/kg) were injected intraperitoneally.
Intracardiac heparinized blood was collected either without anesthesia (control group) or after anesthesia
(post-anesthesia group) following the loss of reflexes such as righting, cornea and withdrawal. Erythrocyte
deformability was determined by an ektacytometer, while WBV (at shear rates of 38, 76 and 190 s-1) and PV
(at 190 s-1 shear rate) at standard (40%) and otolog hematocrit (Hct) were measured via a cone-plate rotational
viscometer.

Results: Mean time taken for the disappearance of righting reflex was 4+3.6, corneal reflex 8+6.8 and for
withdrawal reflex 10+6.7 min. 90 mg/kg Ketamin-10 mg/kg Xylazine administration did not affect RBC
deformability, WBV and PV of the rats.

Conclusion: These results demonstrate that, use of Ketamin/Xylazine anesthesia may be recommended
especially when dealing with hemorheological, cardiovascular and hematological parameters.

Key words: Ketamin/xylazine, anesthesia, erythocyte deformability, viscosity, rat.

Akbudak IH, Kilic Erkek O, Tuzcu EB, Pakyurek H, Bor Kucukatay M. Ketamine/xylazine anesthesia is safe in
hemorheological point of view: a preliminary report. Pam Med J 2021;14:444-450.

Oz

Amag: Bazi anestezik ilaglarin hemoreolojik etkileri nedeniyle dolagimi etkiledigi bilinmektedir. Deney hayvan
laboratuarlarinda yaygin olarak kullanilan ketamin-ksilazin anestezisinin hemoreolojik parametreler Uzerine
olasi etkilerini aragtirmay! amacladik.

Gereg ve yontem: Yetiskin, erkek Wistar-Albino sicanlar kontrol (anestezi 6ncesi) ve anestezi sonrasi (n=17)
olarak ikiye ayrildi. Ketamin-HCI/Xylazine-HCI (90 mg/kg-10 mg/kg) intraperitoneal olarak enjekte edildi.
intrakardiyak heparinize kan anestezi olmadan (kontrol grubu) veya anestezi sonrasi (anestezi sonrasi grup)
dizeltme, kornea ve geri cekme gibi reflekslerin kaybini takiben alindi. Eritrosit deformabilitesi bir ektasitometre
ile belirlendi, WBV ise (38, 76 ve 190 s-1 kesme hizlarinda) ve PV (190 sn-1 kesme hizinda) standartta (%40)
ve otolog hematokrit (Hct) bir koni plakal rotasyonel viskometre ile dlgtimustir.

Bulgular: Dogrultma refleksinin kaybolmasi i¢in alinan ortalama slre 4+3,6, kornea refleksi 8+6,8 ve geri
cekilme refleksi 10£6,7 dakika idi. 90 mg/kg Ketamin-10 mg/kg Xylazine uygulamasi, si¢canlarin RBC deforme
olabilirligini, WBV ve PV'sini etkilememistir.

Sonug: Bu sonuglar, Ketamin/Xylazine anestezisinin 6zellikle hemoreolojik, kardiyovaskuler ve hematolojik
parametrelerle ugrasirken énerilebilecegini gostermektedir.

Anahtar kelimeler: Ketamin/ksilazin, anestezi, eritrosit deformobilite, viskozite, sigan.
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Introduction

Ketamine, which dissolves in water and
oil reaches plasma peak concentration in 1-5
minutes (min) in intravenous (i.v.) application
and in 15-30 min in oral administration [1, 2].
These differences may be due to incomplete
absorption from the gastrointestinal tract and
the first pass through the liver [3]. Ketamine
is commonly used for sedation in short-
term medical processes as endoscopy and
circumcision during which striped muscle
relaxation is unnecessary. It is also approved
alone or in combination with other drugs for
general anesthesia [4-7]. It binds to N-methyl-
D-aspartate (NMDA) receptors in the posterior
cornu of the medulla spinalis and provides long-
term analgesic efficacy with a single application
[8]. In humans, ketamine is used for short-
term interventions such as circumcision and
endoscopy for sedation.

Xylazine is a widely used transclysing
agent for premedication. Sheep and goats
are extremely sensitive to the influence of this
substance [9]. A single bolus injection of the
combination of ketamine and xylazine has
advantages such as observation of the effect in
a short time and duration. On the other hand;
repeated doses and continuous infusion cause
delays in recovery from anesthesia [10]. It has
been reported that xylazine causes a decrease
in heart rate and cardiac output, as well as
a temporary hypertension and subsequent
hypotension [9].

Main components of hemorheology are flow,
erythrocyte deformability and aggregation [11]
whereas hematocrit (Hct) and plasma viscosity
(PV) are determinants of whole blood viscosity
(WBV). Capillary diameter is smaller than that
of the red blood cell (RBC) in many parts of
the circulation. For this reason, erythrocytes
need to change their shape in order to
maintain tissue oxygenation [12]. Although
some anesthetic drugs were demonstrated
to cause microcirculatory disorders through
cardiovascular and hemorheological effects
[13-16], the influence of ketamine/xylazine
anesthesia, on hemorheological parameters
remains unknown. In order to minimize or
eliminate side effects of ketamine such as
high muscular tone, chills, increase in body
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temperature, increase in intraocular and arterial
pressure, it is often used in combination with
xylazine [17]. Ketamine/xylazine anesthesia is
often used in laboratory animal studies [18]. If
this combination affects hemodynamics of the
animal like other anesthetics outlined above,
having this knowledge would be important to
discuss the results of especially cardiovascular,
hemorheological studies. Therefore, we aimed
to investigate the effects of ketamine/xylazine
(90 mg/kg ketamine-HCI/10 mg/kg xylazine-
HCI) anesthesia, on RBC deformability, WBV
and PV in rats. Ketamine and Xylazine doses
and way of delivery were selected based on the
doses and application way frequently used for
anesthesia during experimental studies.

Material and methods

Adult, male 250-300 g, 4-6 months old
Wistar-Albino rats were used in experiments.
Ketamine-HCI/Xylazine-HCI (90 mg/kg/10 mg/
kg) were injected intraperitoneally. Rats were
randomly grouped as control (pre-anesthesia,
n=17) and post-anesthesia. Heparinized (15 1U/
ml) blood was drawn either without anesthesia
(control group) or following anesthesia after
the loss of righting, corneal and withdrawal
reflexes (post-anesthesia group). Equal amount
of subcutan (s.c.) saline was injected after
intracardiac blood collection to prevent rats
from dehydration. Disappearing time of reflexes
was determined as the period from injection of
the anesthetic agent (ketamine/xylazine) to the
loss of reflexes. The animal was placed on its
back and failure to right itself was considered
as the loss of righting reflex. The animal that
rights itself was deemed as being awake. The
corneal reflex was evaluated by gently pressing
on the cornea with a piece of cotton. The paw
withdrawal reflex was evaluated by pressing
interdigital hind paw skin with hemostatic
forceps in a manner that would not cause tissue
damage [19].

Animals were provided by Pamukkale
University Experimental Animals Research Unit
(DEHAB). The animals were examined closely
while under anesthesia and after the recovery
from anesthesia. The study was approved by
Animal Experiments Ethics Committee and
conducted in accordance with the guidelines of
this committee.
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Erythrocyte deformability measurements

Erythrocyte deformability was measured
using an ectacytometer (LORCA;
RRMechatronics, Hoorn, The Netherlands) at
various fluid shear stresses between 0.3 and
30 Pa [20]. All measurements were performed
out at 37°C. A low hematocrit (Hct) erythrocyte
suspension in an isotonic polyvinylpyrrolidone
medium (4% polyvinylpyrrolidone 360 solution;
MW 360kD; Sigma P 5288; St. Louis, MI)
was sheared in a device involving a glass cup
and a precisely fitting bob, with a gap of 0.3
mm. After the direction of a laser beam, the
diffraction pattern produced by the deformed
cells was analyzed. An elongation index (El)
was calculated as EI=(L-W)/(L+W), where L
and W are the length and width of the diffraction
pattern.

Determination of whole blood and plasma
viscosities

WBYV [at shear rates of 38, 76 and 190 s at
autologous and standard (40%) Hct] and PV (at
190 s' shear rate) were determined with a Wells-
Brookfield cone-plate rotational viscometer
(model DV-II+Pro; Brookfield Engineering
Labs, Middleboro, MA) at 37°C. The Hct value
was adjusted to 0.4 L/L by removing or adding
a calculated amount of autologous plasma
obtained after centrifugation at 1400xg, 6 min.
Hct was measured by a Hct ruler.

Statistical analysis

All statistical analyses were performed using
SPSS 25.0 software (IBM SPSS Statistics 25
software (Armonk, NY: IBM Corp.). Given that
the difference between independent groups
would have a large effect size (d=0.89), a power
analysis was performed before the study. It
was observed that when at least 34 rats were
included (at least 17 rats per group), that would
result in 80% power with a confidence level of
95%. Continuous data were reported as mean
+ standard deviation (SD). For testing normality,
Shapiro Wilk test was used. If parametric test
conditions were satisfied Paired Samples t
test; and if parametric test conditions were not
satisfied Wilcoxon signed rank test was used for
pairwise comparisons. P<0.05 was considered
statistically significant.

Results

Disappearing time of reflexes after ketamine/
xylazine (90 mg/kg-10 mg/kg) anesthesia are
demonstrated in Table 1. RBC deformability
(i.e., the elongation index, El) was measured at
9 shear stresses between 0.3 and 30.0 pascal
(Pa) and shown in Table 2. Ketamine/xylazine
anesthesia applied in the current study, did not
cause any statistically significant alteration in
RBC deformability. Table 3 demonstrates that
the anesthesia yielded no statistically significant
change in WBVs determined at 3 shear rates
between 38 and 190 s and PV measured at
190 s™.

Table 1. Disappearing time of reflexes after ketamine/xylazine (90 mg/kg/10 mg/kg) anesthesia

Disappearing Time of Reflexes

After Anesthesia

Mean * Standard Deviation (min)

Righting Reflex
Corneal Reflex
Withdrawal Reflex

4.040+£3.600
8.020+6.800
10.340£6.720
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Table 2. RBC deformability measurements before and after ketamine/xylazine (90 mg/kg/10 mg/kg)

anesthesia

El Before Anesthesia After Anesthesia p value
(Pa) Mean * Standard Deviation Mean * Standard Deviation

0.30 0.101+0.025 0.113+0.020 0.149
0.53 0.161+0.031 0.167+0.026 0.486
0.95 0.251+0.032 0.251+0.031 0.942
1.69 0.347+0.026 0.335£0.0431 0.301
3.00 0.431+0.023 0.419+0.038 0.244
5.33 0.495+0.019 0.479+0.042 0.209
9.49 0.539+0.018 0.521+0.045 0.088
16.87 0.573+0.017 0.551+0.047 0.058
30.00 0.596+0.020 0.575+0.040 0.061

Table 3. Whole blood viscosity (WBYV), plasma viscosity (PV) and hematocrit (Hct) measurements
before and after ketamine/xylazine (90 mg/kg/10 mg/kg) anesthesia

Before Anesthesia After Anesthesia p value

Mean * Standard Mean * Standard

Deviation Deviation
WBYV at native Hct (38 s™) 5.738+0.401 5.530+0.665 0.343
WBYV at native Hct (76 s™) 4.528+0.368 4.470+0.531 0.257
WBYV at native Hct (190 s™) 4.123+0.687 3.754+0.673 0.081
WBYV at standard (%40) Hct (38 s™) 6.010+0.506 5.510+0.682 0.800
WBY at standard (%40) Hct (76 s™) 4.935+0.292 4.288+0.697 0.857
WBYV at standard (%40) Hct (190 s™')  4.317+0.530 3.7140.710 0.537
PV (190 s™) 1.925+0.254 1.808+0.233 0.589
Hct (%) 40.929+5.061 40.294+6.362 0.736

Discussion which is a commonly used drug in veterinary

Ketamine is widely used due to its analgesic

and antiarrhythmic anesthetic effects. It shows its
effect faster and quicker than other anesthetics
[21]. Although ketamine has side effects such as
bradycardia, conduction disorders, hypotension,
respiratory depression and hypoxia, It is
frequently used for its sedative, analgesic and
musculorelaxane effects [21, 22]. Ketamine is
known to interact with NMDA receptors, voltage
sensitive calcium channel receptors, opioid,
monoaminergic and muscarinic receptors.
Unlike other injectable anesthetics ketamine
stimulates alpha-2 adrenergic receptors without
interacting with GABA receptors. Ketamine is
one of the first anesthetics used in veterinary
medicine for analgesic and sedative purposes
[23, 24]. Xylazine hydrochloride is defined as the
general name of 2- (2.6, dimethylphenylamino)
-4H-5.6 dihydro-1.3 thiazin hydrochloride,
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practice due to its intensive sedative,
analgesic and myorelaxane properties [25]. Its
sedative and analgesic effect is caused by the
stimulation of a2 adrenoreceptors in central
nervous system (CNS). The muscle relaxant
effect occurs by preventing intraneuronal
transmission in CNS [26]. The cardiovascular
system depression or arrhythmia observed
following treatment with xylazine alone or in
combination may limit its use [27]. Acquisition
and interpretation of data, technical procedures
When xylazine is administered as an i.v bolus
injection, bradycardia and short-term (5-10
min) hypertension, followed by a decrease in
cardiac output and blood pressure over a longer
period of time occurs [28]. These effects are
observed in almost all species [29]. Ketamine-
HCI/Xylazine-HCI combination is commonly
used for anesthetic purposes in experimental
animal studies. Results of the current study
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demonstrate for the first time that despite their
cardiovascular side effects, i.p. administration of
Ketamine-HCI/Xylazine-HCI (90 mg/kg-10 mg/
kg) does not affect RBC deformability, WBV, PV
and Hct values. Ketamine and Xylazine doses
were selected based on the doses commonly
used for anesthesia in our laboratory.

Disappearing time of reflexes was
investigated in order to determine the beginning
of the anesthesia period. Janssen et al. [30]
injected 80 mg/kg ketamine and 10 mg/kg
xylazin to rats and found that righting reflex
was lost after 3+1.3 min. Giroux et al. [31] also
injected the same dose of i.p. ketamine and
xylazine to 3, 6, 12 and 18 months old rats.
They noted that, both corneal and withdrawal
reflexes were absent on the 15th min. When the
same authors injected i.p. 125 mg/kg ketamine
and 10 mg/kg xylazine to 3, 6, 12 months old
rats, they once more observed disappearance
time of corneal and withdrawal reflexes at the
15th min [19]. They concluded that, age of rats
and the doses of anesthesia injected mostly
affects the recovery time of the reflexes, but
not the disappearance time. Our findings, partly
similar to the results of the studies discussed
above indicated the loss of righting reflex as
4+3.6 min, corneal reflex as 8+6.8 min, and
withdrawal reflex as 10+£6.7 min in response
to i.p. administration of ketamine-HCl/xylazine-
HCI (90 mg/kg-10 mg/kg) to 4-6 months old rats.

Effectual blood supply plays an important
role in proper maintenance of tissue
metabolism and thus, function. Blood supply
and the metabolic tissues demand are kept
in balance by vascular control mechanisms
[32]. Much importance was not given to the
hemorheological parameters as determinants
of resistance to flow for many decades. On
the other hand, vascular component has been
studied extensively. Impaired hemorheological
properties are known to affect tissue perfusion
negatively [33, 34]. The high deformability
of the RBC facilitates blood flow even at high
hematocrit, particularly in the microcirculation
[35].In addition, the ability of the entire RBC to
deform is of crucial importance for performing
its function in oxygen delivery. Deformability is
also a determinant of the cell survival time in the
circulation [11]. WBV is one of the components
of the resistance to blood flow and perfusion
of the microcirculation, although other factors

such as pressure difference, sympathetic
system activity, resistance of arterioles, local
metabolic demand, local vasodilators such as
nitric oxide and prostacyclin and other factors
take place in the whole picture [36, 37]. The
main determinants of WBV are PV, Hct, shear
stress and shear rate, RBC deformability, RBC
aggregation, fibrinogen concentration. and
temperature [36]. This is why we measured
WBV at otolog and standard Hct at different
shear rates. Erythrocyte deformability is known
as a major determinant at high shear stress
whereas erythrocyte aggregation determines
the WBYV at low shear stress [38].

Some anesthetics are known to alter
hemorheological parameters [16]. 40 mg/
kg morphine injection caused decrement in
erythrocyte deformability and increment in RBC
membrane fluidity. In line with these results, it
has been suggested that the secondary structure
of erythrocyte membrane proteins changes and
RBC membrane opioid receptors are directly
affected. Morphine is an amphipathic substance
and its hydrophobic part can penetrate the lipid
barrier. A decrease in membrane lipid fluidity
and an increase in osmotic fragility yields
hemolysis easily [15]. The time-dependent
effects of in vitro propofol on RBC aggregation,
erythrocyte deformability and morphology at
plasma concentrations required for sedation
and general anesthesia were investigated in
another study. Blood samples obtained from
healthy individuals were incubated with propofol
at plasma concentrations of 0, 2, 4 ug/ml for 1,
2 and 4 hours in a 37°C water bath. Similar to
our results, propofol did not affect erythrocyte
deformability, aggregation and morphology
over a 4 hour incubation period, indicating
that that propofol does not negatively affect
microcirculation at normal clinical doses [39].
Mokken et al. [13] compared hemorheological
parameters of patients who were anesthetized
with fentanyl alone and propofol fentanyl
combination. Postoperative hematocrit value
was found to be decreased. A significant
increase was found in all shear rates in WBV
corrected for low hematocrit value in propofol
+ fentanyl group. No significant alteration in
RBC deformability was observed. On the other
hand, when WBYV in chronic heroin users was
evaluated, a significant reduction in WBV at all
shear stresses and an increase in erythrocyte
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aggregation was observed [40]. Combined
halothane and pentobarbital administration
was shown to cause decrement in erythrocyte
deformability and antioxidant enzymes [14].

In conclusion, results of the current study
demonstrate that Ketamine-HCI/Xylazine-HCI
anesthesia at a dose of 90 mg/kg-10 mg/kg is
safe in hemorheological point of view. This type
of anesthesia may be preferred especially when
dealing with hemorheological, cardiovascular
and hematological parameters. On the other
hand, current study may be accepted as a
preliminary one. Studies investigating effects
of Ketamine-HCI/Xylazine-HCI combination on
hemorheological parameters in other species,
with different doses and application ways may
be conducted in order to clarify the subject.

Conflict of interest: No conflict of interest was
declared by the authors.
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Abstract

Purpose: Psoriasis is a chronic, inflammatory, and systemic disease. The disease activity is usually measured
by Psoriasis Area and Severity Index (PASI), however, further objective laboratory tools are needed. Neutrophil-
lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR) and mean platelet volume (MPV) are objectively
calculated markers that increase in inflammation. This study aimed to investigate the utility of these markers for
follow-up of systemic inflammation and response to treatment.

Material and methods: A total of 25 patients who had moderate or severe psoriasis vulgaris, who received
ustekinumab treatment were retrospectively evaluated in the study. In patients, pre-treatment PASI, complete
blood count parameters, serum CRP levels and NLR, PLR and MPV values in the follow up when they
achieved PASI 75 and/or more improvement were recorded. Patients with an additional inflammatory disease or
accompanying infection were excluded from the study.

Results: While a statistically significant decline was recorded in NLR and PLR (p<0.05), no significant change
was observed in MPV and CRP after the therapy success where patients achieved an improvement greater than
or equal to PASI 75.

Conclusion: We conclude that the correlation with the response to treatment and NLR and PLR levels show
that these markers may be beneficial for assessment of disease severity either in combination with current
scores or alone. These markers are cost effective predictors that can easily be measured in routine practice.

Key words: Psoriasis, treatment, neutrophil-lymphocyte ratio.

Taskin B, Memet B, Vurgun E, Alper S. Decrease in inflammation markers with ustekinumab treatment in
moderate-severe psoriasis. Pam Med J 2021;14:452-459.

Oz

Giris: Psoriasis kronik, inflamatuar ve sistemik bir hastaliktir.Psoriasiste hastalik siddetini 6lcmek i¢in Psoriasis
Alan Siddet indeksi (PASI) yani sira daha objektif laboratuar araglarina ihtiyag vardir. Nétrofil lenfosit orani
(NLO), trombosit lenfosit orani (TLO) ve ortalama trombosit hacmi (OTH) ¢esitli inflamatuar hastaliklarda arttigi
bilinen belirteglerdir. Bu calismada amacimiz orta siddette ve siddetli psoriasis vulgarisi olan hastalarda NLO,
TLO ve OTH degerlerinin ustekinumab tedavisi ile degisimlerini arastirmaktir.

Gereg ve yontem: Calismada orta siddette veya siddetli psoriasis vulgarisi olup, ustekinumab tedavisi verilen
kronik plak tipi psoriasis tanili 25 hasta retrospektif olarak degerlendirilmistir. Hastalarin tedavi dncesi PASI, tam
kan sayimi parametreleri, serum CRP seviyeleri ve PASI 75 ve/veya (izeri basari elde edildikleri kontrollerindeki
degerleri kaydedilmigtir. Tam kan sayimi belirtecleri, OTH ve CRP degeri determine edilmistir. Ek inflamatuar
hastaligi ve eslik eden enfeksiyonu olanlar ¢galisma disi birakilmistir.

Bulgular: Hastalarin PASI 75 basari ve (izeri elde ettikleri incelemelerde NLO, TLO oranlarinda istatistiksel
olarak anlamli disme (p<0,05) saptanirken OTH ve CRP degerlerinde tedavi basarisi sonrasi anlamli degisiklik
izlenmemistir.

Sonug: NLO ve TLO degerlerinde tedavi yaniti alinmasiyla anlamli disme oldugu gésterdik. Bu gostergeler
rutin pratikte kolay o6lculebilen ve maliyet agisindan verimli belirteglerdir.

Anahtar kelimeler: Psoriasis, tedavi, notrofil lenfosit orani.
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Introduction

Psoriasis affects skin with erythematous
scaly plaques characterized by immune-
mediated chronic inflammation. Recent genome
wide association studies have shown that in
patients with psoriasis vulgaris there is a strong
association 1L12/1L23 and IL17 pathway, HLA-
Cw0602 and ERAP1 gene [1, 2]. The cellular
infiliration consists mainly of CD4 and CD8
T cells and polymorphonuclear leukocytes.
Increased proliferation of keratinocytes is
observed as parakeratosis in histopathology and
subcorneal microabcesses may be detected in
skin biopsies. Comorbidity studies have shown
association with metabolic syndrome, coronary
heart disease in psoriasis. Psoriasis vulgaris is
considered as a systemic inflammatory disease
in recent years [1].

The severity of the disease must be
determined in order to help the patient receive
a suitable, efficient and safe therapy. However,
there is no method which can thoroughly
determine the severity of the disease. The most
common scale used to determine the severity
of psoriasis is Psoriasis Area Surface Index
(PASI). PASI ranks the symptoms of erythema,
desquamation  [scaling] and induration
[infiltration] according to their prevalence on
anatomic localization. It is commonly used in the
follow-up of the therapy. Another assessment
method is Body Surface Area (BSA) which
is calculated according to the distribution of
the lesions [3]. However, both methods are
subjective and in same patient the score may
differ depending on the clinician. Moreover,
they cannot evaluate the underlying chronic
microvascular inflammation [4]. Neutrophils-
lymphocytes ratio (NLR), mean platelet
volume (MPV) and platelets-lymphocytes
ratio (PLR) are simple markers that show
systemic inflammatory response and that can
be measured with hemogram. NLR is obtained
by dividing the number of neutrophils by the
number of lymphocytes and PLR by dividing the
platelet count by the number of lymphocytes.
Recently, NLR and PLR have been accepted
as subclinical inflammatory markers and
commonly used in several chronic infammatory
conditions such as cardiovascular diseases
[5, 6], rheumatoid arthritis [7], inflammatory
bowel diseases [8] and malignancies. MPV is
a marker of thrombocyte activation. MPV value
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increases in acute coronary syndrome and
is asserted to be a marker for early detection
of other cardiovascular risk factors such as
atherosclerosis [9], metabolic syndrome,
diabetes mellitus [10] and hyperlipidemia [9-
11]. It is also asserted that there is relationship
between PLR and C reactive protein (CRP)
value of NLR and PLR [12].

This study aimed to compare NLR, PLR and
MPV values and serum CRP levels in patients
with moderate or severe psoriasis before and
after ustekinumab therapy to assess their utility
in disease management.

Material and methods

A total of 25 patients with moderate or
severe chronic plaque psoriasis, who received
ustekinumab therapy were retrospectively
analysed in this study. Approval was obtained
from the scientific research ethics committee.
In patients, pre-treatment PASI, complete blood
count parameters, serum CRP levels (CRP-
Latex, normal range <0.5 mg/dL; <0.1 mg/
dL low risk, 0.1-0.3 mg/dL medium risk, >0.3
mg/dL high risk) in the follow ups when they
achieved PASI 75 improvement were recorded.
Hemoglobin (Hb), neutrophils, lymphocytes,
leukocytes, erythrocytes, platelets, MPV were
determined in complete blood count. NLR was
obtained by dividing the number of neutrophils
by the number of lymphocytes and PLR by
dividing the platelet count by the number of
lymphocytes.

Ustekinumab was administered to the
patients every 12 weeks after an induction dose
in months 0 and 1. The dose of ustekinumab
was 90mg for patients who weighed 100kg
or more and 45mg for patients who weighed
below 100kg. Patients under the age of 18,
pregnant and lactating women, patients who
had a disease other than psoriasis, and patients
with active infection history were excluded from
the study. Patients who had erythrodermic and
arthropathic psoriasis were also excluded from
the study. All blood tests were analysed in the
same laboratory.

Statistical analysis was performed with
SPSS 17.0 program. For normally distributed
parameters Student-t test was used while
Mann-Whitney U test was used for non-normally
distributed parameters. Normally distributed
parameters were expressed as mean + standard
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deviation values, whereas non-normally
distributed parameters were expressed as
median values (25" percentile-75" percentile).
Shapiro-Wilk test, dependent samples t test for
normally distributed parameters and Wilcoxon
test for non-normally distributed parameters
were used for the differences between pre-
treatment and post-treatment parameters.
Spearman Rank Correlation was used to find
correlations between PAS| and CRP values.

Results

Mean age of the patients included in the
study was 42.52 (£12.6). Ten patients (%40)
were female and 15 patients (%60) were male.
Mean duration of the disease was 11.48 years
[£7.09] and mean PASI score was 17.02.

Pre-treatment and post-treatment blood
count parameters are given in Table 1. Pre-
treatment NLR was 2.34 (median 1.71-2.73)
and NLR after PASI 75 was achieved was
1.93 [median 1.59-2.75]. The difference was

statistically significant (p=0.023) (Figure 1). A
significant difference was recorded between pre-
treatment PLR value (125.8; med 87.5-143.5)
and post-treatment PLR value (107.5; med
83.2-137.9). MPV value was 9.77 um?® (+0.89)
before the therapy and 9.83 um?® (x1.28) after
the therapy. The difference was not significant
(p=0.76).

Pre-treatment CRP level was 0.28ng/dL
(med 0.09-0.69) and post-treatment CRP level
was 0.22ng/dL (med 0.06-0.57). The difference
was not statistically significant (p=0.25). No
significant relationship was found between pre-
treatment and post-treatment PASI and CRP
values.

When female and male genders were
compared pre-treatment PASI value was found
statistically significantly higher in male patients
(p=0.043). No difference was recorded between
female and male genders in terms of NLR, PLR
and MPV values (Table 2).

Table 1. Pre-treatment and post-treatment parameters

Parameters n Pre-treatment Post-treatment P
Hb (g/dL) 25 14.88+1.25 14.80+1.35 0.55
WBC (10° /mm?) 25 8.61£2.74 8.50£1.78 0.84
Nc (103 /mm3) 25 4.95 (4.18-6.77) 4.86 (4.32-5.82) 0.08
Lc (103 /mm3) 25 2.40+0.68 2.52+0.83 0.25
N/L ratio 25 2.34 (1.71-2.73) 1.93 (1.59-2.75) 0.023
Pc (10% /mm?) 25 262 (219-312) 247 (220-288) 0.04
MPV (um?3) 25 9.77+0.89 9.83+1.28 0.76
P/L ratio 25 125.8 (87.5-143.5) 107.5 (83.2-137.9) 0.04
CRP 25 0.28 (0.09-0.69) 0.22 (0.06-0.57) 0.25

Hb, hemoglobin; WBC, white blood cell count; Nc, neutrophil count; Lc, lymphocyte count; N/L ratio, neutrophil to lymphocyte
ratio; P/L ratio, platelet to lymphocyte ratio; Pc, platelets count; MPV, mean platelet volume; CRP, C-reactive protein
Hb, WBC, Lc, and MPV were expressed as mean+SD. CRP, PLR, Nc, N/L and Pc were expressed as median (25" percentile-

75" percentile)
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Table 2. Comparative clinical and biochemical characteristics of patients according to gender

Male (n=15) Female (n=10) p
Age 42.5£10.1 42.6+16.9 0.98
Duration of psoriasis (months) 9.3#6.8 14.7+7.0 0.07
PASI 16.6 (13.5-19.8) 12.6 (11.0-15.0) 0.043
Hb (g/dL) 15.241.1 14.321.2 0.053
WBC (103/mm?) 8.65+3.15 8.56+2.16 0.94
Nc (103/mm?3) 5.14 (4.31-6.62) 4.90 (3.85-7.25) 0.82
Lc (103/mm?3) 2.47+0.70 2.32+0.68 0.60
N/L ratio 2.32 (1.67-2.85) 2.40 (1.87-2.97) 0.70
Pc (103/mm3) 264 (241-308) 227 (205-316) 0.21
MPV (um?) 9.78+1.0 9.76+0.75 0.96

Hb, hemoglobin; WBC, white blood cell count; Nc, neutrophil count; Lc, lymphocyte count; N/L ratio, neutrophil to lymphocyte
ratio; Pc, platelets count; MPV, mean platelet volume; Hb, WBC, Lc, and MPV were expressed as mean+SD, PLR, Nc, N/L
ratio and Pc were expressed as median (25" percentile-75" percentile).
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Figure 1. Comparison of pre-treatment and post-treatment NLR

Discussion

Although there are not clinically significant
biomarkers for psoriasis, the fact that
inflammatory markers in peripheral circulation
are high, suggests that the disease is deeply
associated with various systemic diseases
[12]. It was revealed in various studies on this
context that thrombocyte activation increased
in patients with psoriasis [13, 14]. MPV value
is the simplest parameter to analyzed to predict
thrombocyte activation among the wide variety
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of methods measuring thrombocyte activation
[15]. However, contradictory results related
to MPV value were observed in patients with
psoriasis in the studies. Karabudak et al. [16]
found that MPV level was higher in patients
with mild/moderate psoriasis compared to
the control group. Canpolat et al. [17] and
Kim et al. [18] found that MPV was higher in
patients with psoriasis and revealed a positive
correlation with the severity of the disease. On
the other hand, Saleh et al. [19] and Isik et al.
[20] did not find a significant difference between
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patients with psoriasis and the control group
in terms of MPV. Isik et al. [20] found a weak
relationship between PASI and MPV. They
reported that MPV was effected by lifestyle,
diet, and diseases such as hyperlipidemia, DM,
etc. and suggested that these findings were
present in increased rates among patients with
psoriasis compared to the normal population,
causing the higher MVP value. Beyan et al. [21]
reported that MPV was not sufficient to evaluate
thrombocyte activation. Since there was no
control group in our study, the relationship
between MVP and systemic inflammation
could not be demonstrated. Furthermore, no
significant difference was recorded between
pre-treatment and post-treatment MVP values.
The relationship between MVP elevation and
severity of Psoriasis is controversial in the
literature further studies with wide range of
case series are needed in order to clarify the
role of thrombocytes in inflammation. Asehina et
al. [12] also commented that these differences
in MVP were also seen in Rheumatoid artritis
studies, but the exact cause of this discrepancy
between clinical studies is unkown.

Neutrophils initiate the first line of defense
in inflammation and lymphocytes function as
regulators and protectors of inflammation.
An infiltrate that is rich in T lymphocytes and
neutrophils is found in psoriatic lesion while
leukocyte and neutrophil values are high in
peripheral blood with the effect of chemotactic
factors [22]. Leukocytes, monocytes and
neutrophils were significantly high and
lymphocytes were low in the blood of patients
with psoriasis compared to the control group
[23]. Kim et al. [24], Sen et al. [25], Unal et
al. [26] and Polat et al. [4] found NLR higher
in patients with psoriasis compared to the
control group and revealed that there was a
positive correlation between NLR and PASI.
On the other hand, Ataseven et al. [27] could
not find any correlation with PASI although
they found NLR levels higher in patients with
psoriasis compared to the control group. Even
though there is a strong relationship between
psoriasis disease activity and NLR in most of
the studies, there are few studies showing the
relationship between this value and treatment.
Zhang et al. investigated the level of NLR in the
use of therapeutic antibodies, 18 patients on
brodilumab and 12 patients on ustekinumab,
and showed significant reduction in NLR of

anti-body treated patients compared to control
group [28]. Similarly, in our study, we detected
a statistically significant decrease in psoriasis
patients under ustekinumab treatment and
concluded that NLR could be an indicator of
disease activity.

Another indicator, PLR was found high in
patients with coronary artery in the presence of
atherosclerosis and in inflammatory diseases
[29]. It was asserted that PLR had better
relationships with inflammatory cytokines such
as IL-6 and TNF-alpha compared to NLR and
that it was thereby a better inflammation marker
than NLR [30]. PLR assessment in patients with
psoriasis is relatively low. PLR value was found
higher in patients with psoriasis compared to
the control groups in all studies [4, 24, 31, 32].
Pekdas et al. [31] revealed that the correlation
of PLR value with PASI was more than that
with NLR. In our study, we compared NLR
and PLR values of the patients with moderate
and severe psoriasis and without an additional
disease, before and after biological therapy; and
recorded a significant decline in these values.
The fact that NLR and PLR values, which are
considered to be inflammation markers in the
body, decreased with treatment suggested that
they can be used as an inflammation markers
for psoriasis as well.

Sen et al. [25] revealed that the high-sensitive
(hs)-CRP level was higher as well as the NLR
level in patients with psoriasis compared to the
control group and that it was in correlation with
PASI and NLR. Beygi et al. [33] reported that
high CRP level was associated with moderate
and severe disease but not with mild disease.
Moreover, they asserted that CRP-like PASI-
was a value that could show the severity of
the disease in non-treatable psoriatic patients
without arthritis. Our study consisted of patients
with moderate and severe psoriasis who did
not have arthropathy; and the change in CRP
after achieving PASI 75 was not significant. This
can be explained by low number of patients.
Moreover, hs- CRP test can give more significant
results in these cases.

Asahina et al. [12] evaluated NLR, PLR,
MPV and CRP values before and after various
biological therapies and found higher rates in
patients with psoriatic arthritis. It was concluded
in the study that NLR and PLR could be used to
follow up the course of the disease in order to
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evaluate the inhibition of systemic inflammation
especially after the therapy.

Gender-based difference of psoriasis
in hematologic parameters was previously
analyzed by Raghavan et al. [34] and PASI
and MPV were found higher in male gender.
However, the number of female patients in
that study was low compared to the general
distribution. In our study, we found PASI
level statistically significantly higher in male
gender, which is consistent with literature [35].
However, we found no difference in hematologic
parameters, NLR, MPV and PLR values
between the genders.

Limitations of our study are as follows; the
number of the patients was relatively low and
we did not perform any comparison with other
systemic therapies. Multicenter and prospective
studies with higher number of patients are
needed in the future.

As conclusion, we revealed in our study
that there was no significant change in MPV
and CRP values before and after ustekinumab
in patients with moderate and severe psoriasis
vulgaris, however, that a significant decline
was recorded in NLR and PLR values after the
patients responded to the therapy. Although
there are many studies that correlate these
indicators with disease activity, there are
few studies on post-treatment values. These
markers are cost effective predictors that can
easily be measured in routine practice. NLR and
PLR can also be used while following up the
course of the disease to evaluate the inhibition
of systemic inflammation especially after the
therapy. Further studies are needed for the use
of these new biomarkers in proper management
of psoriatic patients.

Conflict of interest: No conflict of interest was
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Oz

Amag: Eriskinlerde sik gorllen ve ilerleyen yas ile insidansi artan bobrek kistleri cocuklarda goéreceli olarak
nadirdir. Dugsuk malignite riski nedeni ile erigkinlerde takip onerilmeyen basit kistlerin ¢cocuklardaki takibi ile
ilgili uzlagiimamistir. Bu calismada basit bobrek kistinin tanisi, takibi ve izlemde karsilagilabilecek sorunlara
deginilmistir.

Gereg ve yontem: Basit bobrek kisti tanisi ile Aralik 2016-Aralik 2020 tarihleri arasinda tek merkezden en az 1
yil boyunca izlenmis 18 yas alti hastalar retrospektif olarak incelenmis, hastalarin demografik, klinik ve radyolojik
verileri degerlendirilmigtir.

Bulgular: Yirmi yedisi erkek, toplam 48 hastanin tani aninda yas ortalamasi 87,96+54,82 ay, ortalama
takip suresi 29,72+17,63 ay olarak bulundu. Yirmi dokuz hastanin bagvuru esnasinda sikayeti yokken (farkli
endikasyonlar nedeni ile yapilan US’de farkedilen) 11 hastada karin agrisi, 4 hastada idrar yolu enfeksiyonu, 4
hastada eniirezis mevcut idi. Otuz alti hastada tam idrar tetkiki normal, 5 hastada piydri, 3 hastada hematiiri, 1
hastada proteinuri, 3 hastada piytiri ve hematuri birlikteligi mevcut idi. Kistlerin %41,7’si Ust pol, %27’si alt pol,
%31,3't mediorenal yerlesimli, 24 hastanin kisti sag tarafta iken, 21 hastanin sol tarafta ve 3 hastanin bilateral
yerlesimli olarak bulundu. Basvuru esnasinda ortalama kist ¢capi 20,38+£12,87 mm olarak olguldu. Takipte 9
hastada kist boyutlarinda artis géralurken, izlemde 1 hastanin kistinin kayboldugu goralda.

Sonug: Sonug olarak, ayrintili bir ultrasonografik inceleme ile tani alabilecek evre 1 ve evre 2 basit bobrek
kistlerinde malign dénlsum ve cerrahi endikasyon gerekliligi nadiren gorulse de, takiplerinde evre artisi, ODPKB
hastalidi, hipertansiyon ya da bdbrek fonksiyon bozuklugu gibi ortaya ¢ikabilecek durumlar nedeni ile izlemleri
gereklidir.

Anahtar kelimeler: Cocuk, bobrek, basit kist.
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Abstract

Purpose: Renal cysts, which are common in adults are relatively rare in children. Due to the low risk of
malignancy, follow-up of simple renal cysts in adults is not recommended where as there is no consensus on
the follow-up of children with simple renal cysts. In this study, diagnosis, folllow-up and the problems that may
be encountered through the follow-up of simple renal cysts are discussed.

Materials and methods: Children under 18 years of age who were monitored at a single center for at least 1 year
between 2016-2020 with the diagnosis of simple renal cyst were retrospectively examined and demographic,
clinical and radiological data were evaluated.

Results: A total of 48 patients (27 boys) had a mean age of 87.96+54.82 months at the time of diagnosis, and a
mean follow-up period of 29.72+17.63 months. Twenty-nine patients had no complaints at the time of admission,
11 patients had abdominal pain, 4 patients had urinary tract infection, and 4 patients had enuresis. Urinalysis
was normal in 36 patients 5 patients had pyuria, 3 patients had hematuria, 1 patient had proteinuria, 3 patients
had pyuria and hematuria. The cysts of 24 patients were located on the right side, 21 patients were located on
the left side and 3 patients were located bilaterally, while 41.7% of the cysts were located in the upper pole 27%
in the lower pole, 31.3% in the mediorenal. The mean diameter of the cyst at presentation was measured as
20.38+12.87 mm. While an increase in the size of the cyst was observed in 9 patients, it was observed that the
cyst of 1 patient disappeared in the follow-up.

Conclusion: Although malignant transformation and the necessity of surgical indication are rarely seen in stage
1 and stage 2 simple renal cysts that can be diagnosed with a detailed ultrasonographic examination, follow-up
is required because of conditions that may occur such as increased stage, ADPKD disease, hypertension or
renal dysfunction.

Key words: Children, kidney, simple cyst.
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Girig

Erigkinlerde sik gorulen ve ilerleyen yas
ile insidansi artan bdbrek Kkistleri ¢ocuklarda
goéreceli olarak nadirdir [1-3]. Radyolojik
goruntilemenin  yaygin  kullaniimasi  ile
birlikte genellikle asemptomatik olan ve farkl
endikasyonlar nedeni ile inceleme yapilirken
fark edilen bobrek kisti tanisi giderek
artmaktadir [4, 5]. Dusuk malignite riski nedeni
ile erigkinlerde takip 6nerilmeyen basit kistlerin
cocuklardaki takibi ile ilgili uzlasilmamigtir [6].
Pediyatrik yas grubunda, bobrek kistleri genetik
veya sendromik hastaliklara bagl goérulebilir ve
literatirde bobrek fonksiyonlarinda bozulma
gorilen basit kist tanili hastalar bildirilmistir [7,
8]. Bu hastalarin prognozunu belirgin sekilde
etkileyecegi icin bobrek kistlerine ayrintih ve
hassas bir bakis acisi 6nemlidir. Bu ¢alismada
merkezimizde basit bdbrek kisti tanisi alan
cocuklarin Kklinik 6zellikleri ve izlem sonugclari
arastiriimistir.

Gereg ve yontem

Bu calisma, Bursa Dodrtgelik Cocuk
Hastanesi ve Bursa Sehir Hastanesi c¢ocuk

Tablo 1. Modifiye Bosniak siniflamasi

nefroloji polikliniklerinde Aralik 2016-Aralik
2020 tarihleri arasinda bobregin basit kisti tanisi
ile en az 1 yil slire boyunca izlenen 18 yas
alti cocuk hastalari kapsamaktadir. Multikistik
displastik bobrek hastaligi (MKDBH), otozomal
resesif polikistik bobrek hastaligi (ORPKBH) ve
otozomal dominant polikistik bdbrek hastalgi
(ODPKBH) nedeniile izlenen hastalar galismaya
dahil edilmedi. izlemlerinin sirasiyla 11. ve 23.
aylarinda ODPKBH tanisi alan iki hasta ¢alisma
disi birakildi.

Basit kist tanisi, ultrasonografik inceleme ile
konmus, US ile septasyon ve/veya kalsifikasyon
saptanan veya izleminde kist boyutlarinda artig
saptanan hastalara manyetik rezonans (MR)
goruntileme yapilmistir.

Basit kist; modifiye Bosniak siniflamasinda
(Tablo 1) evre 1 ve evre 2 olarak isimlendirilen,

dizgin sinirh, ince duvarl, ekojen odak
icermeyen, homojen icerikli, kontrastli
gorunttlemelerde kontrast tutulumu

gOstermeyen veya kist duvarinda minimal
kalinlasma veya kanlanma gdstermeyen ince
septasyon (Doppler US ile teyid edilen) veya

Evre Tanim

| Yuvarlak, diizgin, ince duvar yapisi. US ile goriintilemede ekojen odak yoktur. Su dansitesi ile
uyumlu homojenite ve kontrastli BT ile boyanma olmamasi.

I Duvarinda veya septa(larinda) hafif/dizgin kalinlagsma ile birlikte olan veya olmayan ince septali
kist. BT'de kalsifikasyon ve kontrast uygulamasi sonrasi boyanmama. Doppler US ile kist duvari

veya septasyonlarda akim saptanmamasi.

1l Kalin veya diizensiz septasyonlar. BT’de kalin/diizensiz kalsifikasyonlar. Kist veya septa duvarinda
IV kontrast ile boyanma. Doppler US ile kist veya septa duvarinda akim alinmasi. US bulgulari evre
3’U destekliyorsa, kontrastl aksiyal gérintileme yapilmasi mutlaka distnutlmelidir.

v Kalin duvar, kati igerik veya noduler alanlara sahip kistik kitle. Kontrast ile heterojen boyanma.

Kist duvari, septasyonlar, nodiler igerikte Doppler US ile akim alinmasi. US bulgulari evre 4°G

destekliyorsa, kontrastl aksiyal gérintiileme yapiimasi mutlaka distnalmelidir.

Hem US hem BT/MR c¢ekilip tutarsizlik oldugu durumda siniflama igin, kontrastli aksiyal gortintiileme esas alinmalidir.
Bdbrek kKisti tanisi alan cocuklar bébregin herediter kistik hastaliklari agisindan degerlendiriimelidir.

*Bu siniflama sistemi ile ileri tecriibe kazanilincaya kadar evre 2 kist olarak tani alan gocuklar dizenli araliklar ile
degerlendiriimelidir. US; ultrasonografi, BT; bilgisayarli tomografi, 1V; intravenéz, MR; manyetik rezonans

minimal kalsifikasyon (bilgisayarli tomografi ile
teyid edilen) gdsteren yapi olarak kabul edildi
[9]. Her hastanin ebeveyn US’si degerlendirildi.
Kan basinci, élgllen Ug ortalama deger alinarak
oskultasyon metodu ile olgulerek, Amerikan
Pediatri Akademisinin 2017 yilinda glncellenen
kilavuzuna goére degerlendirildi [10]. Hastalarin
bébrek  fonksiyonlart  Schwartz ~ formulu
(eGFR=0,413 x boy/serum kreatinin (mg/dl))
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ile hesaplanarak glomerdl filtrasyon hizi (GFR)
>90 ml/min/1,73 m? olmasi normal bdbrek
fonksiyonu olarak degerlendirildi [11].

istatistiksel degerlendirmeler SPSS 24.0
(IBM Corp.; Armonk, NY, USA) yazilimi
kullanilarak yapildi. Tanimlayici istatistikler,
ortalama, standart sapma, frekans tablolari
tanimlandi.
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Calisma igin, Bursa Sehir Hastanesi Etik
Kurulu'ndan onay alinmistir.

Bulgular

Yirmi yedisi erkek, toplam 48 hastanin tani
aninda yas ortalamasi 87,96+54,82 ay olarak
bulundu. Ortalama takip suresi 29,72+17,63 ay
idi. Yirmi dokuz hastanin basvuru esnasinda
sikayeti yokken (farkli endikasyonlar nedeni
ile yapilan US’de fark edilen) 11 hastada karin
agrisi, 4 hastada idrar yolu enfeksiyonu, 4
hastada enlrezis mevcut idi. Otuz alti hastada
tam idrar tetkiki normal iken, 5 hastada piyuri,
3 hastada hematlri, 1 hastada proteinuri, 3
hastada piyuri ve hematuri birlikteligi mevcut idi
(Tablo 2).

Tablo 2. Hastalarin demografik ve klinik 6zellikleri

Obeziteleri de olan, kist ¢gaplari 18 ve 23 mm
Olcllen 2 hasta hipertansif olarak degerlendirildi
ve takiplerinde anti-hipertansif tedavi ihtiyaclari
oldu.

Hastalarin %89,5’unda aile dykusu yokken,
4 hastada anne veya babada bobrekte basit
kist oykusu alindi, 1 hastanin aile 6ykusu
bilinmiyordu. izlemlerinde ODPKBH tanisi alan
ve calisma digi birakilan 2 hastanin aile dykuleri
olmamasi nedeni ile de novo mutasyon olarak
degerlendirildi.

Kistlerin %41,7’si Ust pol, %27’si alt pol,
%31,3'U mediorenal yerlesimli, 24 hastanin
kisti sag tarafta iken 21 hastanin sol tarafta
ve 3 hastanin bilateral yerlesimli olarak

Hasta sayisi
(n)
Cinsiyet Kiz 21
Erkek 27
Tani yasi (ay) 87,96+54,82
Takip suresi (ay) 29,72+17,63
Basvuru sikayeti Yok 29
IYE 4
Karin agrisi 11
Endrezis 4
Aile dykusu Yok 43
Var 4
Bilinmiyor 1
TIT bulgulari Normal 36
Piyri 5
Hematuri 3
Proteinuri 1
Proteinuri+Hematuri 3

IYE; idrar yolu enfeksiyonu, TIT; Tam idrar tetkiki

bulundu. Bagvuru esnasinda ortalama kist
¢api 20,38+12,87 mm olarak o6lguldi. Takipte
9 hastada kist boyutlarinda artis goérulurken
izlemde 1 hastanin kistinin kayboldugu goéralda.
Bagvuru esnasinda 2 yas 4 aylik olan bir erkek
hastanin 26 ay izlem sonrasi kontrol US’lerinde
sol bébrek Ust polde 10 mm g¢apinda gorulen
basit kist yapisi gorilmedi (Tablo 3).

Dért hastada kistte ince septasyon, 2 hastada
minimal kalsifikasyon saptandi. Ultrasonografide

ince septasyon ve kalsifikasyon saptanan 2
hastaya, ince septasyon saptanan 2 hastaya
ve Kist boyutlarinda artis saptanan 3 hastaya

MR goérintulemesi vyapildi. Bu hastalarin
MR gdéruntilemesindeki kist boyutlari US
goruntilemesindeki  boyutlari ile  uyumlu,

septasyonlari ince ve yine kalsifikasyonlari hafif
idi, kistler Bosniak Evre 2 ile uyumlu olarak
MR’da kontrast tutulumu gdéstermediler.
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Tablo 3. Radyolojik bulgularin 6zellikleri
Hasta sayisi (n,%)
Kistin konumu Ust pol 20 (41,7)
Alt pol 13 (27)
Mediyorenal 15 (31,3)
Kistin tarafi Sag 24 (50)
Sol 21 (43,7)
Bilateral 3(6,3)
Basvuru sirasindaki kist gapi (mm) 20,38+12,87
Takipte kist boyutlarinda artis Var 9(18,7)
Yok 38 (79,2)
Tam regresyon 1(2)
ince septasyon 4 (8,3)
Kalsifikasyon 2(4,1)
Tartisma olmamasina ragmen yapilan retrospektif

Eriskinlerde yasile artan bobrekkistiinsidansi
40 yasinda %20, 50 yas ile birlikte %50 olarak
bildiriimektedir [12, 13]. Bobrek kist yapisi ve
malignite risk degerlendirmesi icin eriskinlerde
kullanilan Bosniak siniflandirma sistemi bobrek
kistlerinin bilgisayarli tomografi ile radyografik
Ozelliklerinin  tanimlanmasina dayanir [14].
Pediyatrik yas grubunda ise goreceli olarak
daha nadir gorulen bobrek kistlerinin insidansi
%0,2-%5 arasinda degismektedir [1, 3, 5, 15].
Fakat bobrek kistlerinin gocuk yas grubunda
kronik bdbrek hastalidina, polikistik bdbrek
hastaligina, malign dénidsime ve semptomatik
baylimeye ilerleyen bir seyirde gorulebilmesi
Ozellikle basit bobrek kistinin ayirimini yapmak
ve izlemek agisindan 6nem tasimaktadir [5,
16-19]. Calismamizda degerlendirilen toplam
48 hastanin en az 1 yil boyunca yapilan
izlemleri boyunca 9 hastanin kist boyutlarinda
artis oldugu gorulmuas fakat malign déntsim
saptanmamistir, yine 48 hastanin 7’sinin
evre 2 kist ile uyumlu US bulgusu oldugu igin
goruntuleme ihtiyaclari olmustur.

Cocuk hastanin iyonize radyasyona maruz
kalmasini azaltmak amaci ile US bulgular
ile tanimlanan modifiye Bosniak siniflamasi
gelistiriimistir. Wallis ve ark. [9] 8 yil icinde en az
6 ay boyunca izlenmis ve kompleks bébrek kisti
tanisi almis 39 ¢ocuk hastanin gérintilemeleri
dogrultusunda modifiye Bosniak siniflamasini
onermislerdir. Bu hastalarin 18’i takipte sadece
US ile izlenmis, 271’ine ise ayrica BT veya
MR goéruntilemesi yapilmistir [9]. Henlz bu
siniflamayr  dogrulayan prospektif calisma
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calismalarda ultrasonografik olarak tanimlanan
Ozellikle evre 1 ve evre 2 bobrek Kistlerinin
tanimlanmasinin ve evre 2, 3 ve 4 kistler igin ileri
goruntileme ve cerrahi endikasyon ihtiyacini
belirtmesinin yeterli oldugu gorilmustar [1,
20-22]. Bizim calismamizda da US’'de ince
septasyon ve kalsifikasyon saptanan 2 hastaya,
ince septasyon saptanan 2 hastaya ve kist
boyutlarinda artis saptanan 3 hastaya MR
goruntilemesi yapildi ve bu hastalar eslik eden
ince septasyon ve ince kalsifikasyonlari nedeni
ile evre 2 bobrek kisti olarak kabul edildi.

Bobrek kisti olusumunun mekanizmasi
net olarak bilinmemekle beraber yasa bagl
nefron kaybi, hormonal ve cevresel etkenler
sorumlu tutulmus ve basit kistlerin erkeklerde
daha sikhkla goruldigu belirtilmistir [23]. Bizim
calismamizda da Koutlidis ve ark.’nin [6] ve
Eroglu ve ark’nin [8] c¢alismalarina benzer
sekilde erkek/kiz orani 1,28 ve kist lokalizasyonu
literatur ile uyumlu olarak siklkla sag bébrek st
polde bulundu [6, 8, 22].

Eroglu ve ark.’nin [8] yaptidi ¢alismada tim
hastalarin idrar analizleri normalken Bayram ve
ark.’nin [22] calismasinda bu oran %84 olarak
bulunmustur [8, 22]. Bizim calismamizda ise
hastalarin %75’inde idrar analizi normaldi. Yine
Bayram ve ark.’nin [22] calismasi ile korele
olarak calismamizda karin agrisi sikayeti ile
basvurduktan sonra boébrek kisti tanisi alan
11 hasta (%23) tanimlandi. Bagsvuru sikayeti
olmaksizin farkliendikasyonlarnedeniile yapilan
US sonucunda basit bdbrek kisti tanisi alan 29
hasta (%60) saptandi. Bayram ve ark.’nin [22]
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calismasinda bu oran %31 olarak verilmistir.
Bizim calismamizdaki bu ylksek oran, devlet
hastanesi US istem endikasyonlarinin Gniversite
hastanesine oranla daha genis olmasi ile iliskili
olabilir.

Cocuklarda basit bobrek kisti ve nefrolitiazis
iliskisi ile ilgili bir ¢alhsma bulunmamakla
beraber Ozellikle erigkinlerde bobrek taslarinin
basit bobrek kistleri icin risk faktoru olabilecegini
iddia eden arastirmalar mevcuttur [24, 25].
Calismamizda 5 hastada gerilemis nefrolitiazis
Oykisl, 6 hastada ipsilateral tarafta kalkiil
mevcut idi. ipsilateral tarafta kalkill saptanan
hastalarin 3’Ginde eslik eden hematiri, 3'Ginde
hematuri ve piylri eslik etmekteydi. Cocuk yas
grubunda bobrek taslari dahil olmak Uzere
basit bdbrek kisti olusumu igin risk faktori
olabilecek etmenler daha genis vaka gruplari ile
degerlendirilmelidir.

Yine eriskinlerde basit bobrek Kkistleri ile
hipertansiyon ve bozulmus renal fonksiyon
iliskisini gosteren calismalar mevcuttur [26-28].
Eroglu ve ark.’nin [8] calismasinda da c¢ocuk
hastalarin %22’sinde basit bébrek kistine eslik
eden nedeni agiklanamayan bdbrek fonksiyon
bozuklugu oldugu gorilmids ve bu hastalara
uzun doénem takip Onerilmistir. Calismamizda
hastalarin bobrek fonksiyonlari normal olarak
degerlendirilmis, obezitesi olan 2 hasta basit
bdbrek kistine eslik eden hipertansiyon tanisi
almigtir.

Basit bobrek kistleri ile ayirici taniya giren
Onemli bir kistik bdbrek hastaligi ODPKB
hastaligidir. Rediger ve ark.’nin [16] yaptig
tek merkezli retrospektif bir ¢calismada 10 vyil
boyunca bodbrek kisti nedeni ile izlenen 87
hastanin %12,6’si ortalama 2,2 yil izlem sonrasi
ODPKB hastaligi tanisi almistir. izlemde
tani alan 11 hastanin 4’Unde aile Oykusu
tariflenmemistir [16]. Calismamizda takiplerinin
11. ve 23. aylarinda ODPKB hastaligi tanisi
alan ve cgalisma digi birakilan 2 hastada aile
dykusu yok idi.

Calismamizda evre 1 ve evre 2 bobrek kisti
tanisi ile izlenen 48 cocuk hastanin ortalama
29,72+17,63 ay izlemi esnasinda malign
donisim goérilmedi ve cerrahi endikasyon
gelismedi. Wang ve ark.’nin [2] yaptigi pediyatrik
nefrolog ve urologlarin da dahil edildigi bir anket
calismasinda bobrek kist takip araligi pediyatrik

nefrologlar tarafindan agirlikli olarak 1 ila 2 yilda
bir, pediyatrik Urologlar tarafindan ise agirlikh
olarak 6-12 ayda 1 olarak cevaplanmistir.
Calismamizda takip araligi 6 ayda 1 olarak
yapilmistir.

Tek merkezli olmasi, retrospektif olmasi
ve dosya taramalarinda kist c¢apinda artig
hizinin incelenmemis olmasi g¢alismamizin
kisithliklanidir. Ayrica MR géruntilemelerinde
teyid edilmelerine ragmen, septasyonlar igin
renal doppler US ve kalsifikasyonlar i¢cin BT
goéruntilemesi yapilmamis olmasi c¢alismanin
kisithhklarindan biridir.

Sonug olarak, ayrintili bir ultrasonografik
inceleme ile tani alabilecek evre 1 ve evre 2
basit bobrek kKistlerinde; malign déndsum ve
cerrahi endikasyon gerekliligi nadiren gorulse
de takiplerinde evre artisi, ODPKB hastaligi,
hipertansiyon ya da bébrek fonksiyon bozuklugu
gibi ortaya cikabilecek durumlar nedeni ile
mutlaka izlem gereklidir.

Cikar iligkisi: Yazar cikar gatismasi olmadigini
beyan etmektedir.
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Abstract

Purpose: Spontaneous isolated renal artery dissection is a very rare but threatening condition that can be
difficult to diagnose early due to nonspecific symptoms. The goal of this study is to evaluate the incidence and
multidetector computed tomography (MDCT) findings of this rare and important condition.

Materials and methods: We retrospectively examined the images of all patients who underwent contrast
enhanced abdominal MDCT scans due to various abdominal complaints between July 2017-July 2020. 14000
contrast enhanced MDCT scans were evaluated. Only the isolated renal artery dissections without aortic
involvement were included. Age, gender, symptoms, presence of thrombosis or renal parenchymal ischemia-
infarct were noted. Average extension of dissection and distance from origin were measured.

Results: 8 (0.054%) patients had spontaneous isolated renal artery dissection (5M, 3F, age range 43-61 years).
The mean distance from origin was 3.7 cm and the average extension was 3.8 cm. 3 patients had kidney infarct
with a focal area of decreased perfusion. Only 1 patient underwent digital subtraction angiography. Patients were
started on an anticoagulation therapy. No surgical or interventional therapy was deemed necessary. Dissections
completely disappeared in patients who could undergo follow-up MDCT.

Conclusion: Spontaneous isolated renal artery dissection is a very rare condition. The etiology is not well
known. The initial symptoms are generally nonspecific such as severe upper abdomen or flank pain. There are
several treatment options available such as medical, surgical or interventional managements. Early diagnose is
important to prevent complications. It should be considered in patients with new-onset flank or abdominal pain.

Key words: Renal artery dissection, isolated, spontaneous, computed tomography.

Ozgul E, Kaya F. Detecting acute spontaneous isolated renal artery dissection with contrast enhanced
multidetector computed tomography. Pam Med J 2021;14:466-472.

Oz

Amag: Spontan izole renal arter diseksiyonu, spesifik olmayan semptomlar nedeniyle erken teshis edilmesi zor
olabilen, ¢ok nadir fakat tehdit edici bir durumdur. Bu ¢alismanin amaci, bu nadir ve énemli durumun insidansini
ve ¢ok kesitli bilgisayarli tomografi (CKBT) bulgularini degerlendirmektir.

Gereg ve yontem: Temmuz 2017-Temmuz 2020 tarihleri arasinda cesitli karin sikayetleri nedeniyle kontrastli
abdominal CKBT taramasi yapilan tim hastalarin géruntilerini retrospektif olarak inceledik. 14000 kontrastli
CKBT goéruntusu degerlendirildi. Sadece aort tutulumu olmayan izole renal arter diseksiyonlari dahil edildi. Yas,
cinsiyet, semptomlar, tromboz veya renal parankimal iskemi-enfarkt varligi kaydedildi. Ortalama diseksiyon
uzunlugu ve orijinden uzaklik élguldu.

Bulgular: 8 (%0,054) hastada spontan izole renal arter diseksiyonu (5E, 3K, yas araligi 43-61) vardi. Orjinden
ortalama uzaklhk 3,7 cm ve ortalama diseke segment uzunlugu 3,8 cm idi. 3 hastada bdbrekte parankimal
enfarkt vardi. Sadece 1 hastaya dijital substraksiyon anjiyografisi yapildi. Hastalara antikoagilan tedavi
baslandi. Cerrahi veya girisimsel tedaviye gerek gérilmedi. CKBT takibi yapilabilen hastalarda diseksiyonlar
tamamen kayboldu.

Sonug: Spontan izole renal arter diseksiyonu gok nadir gériilen bir durumdur. Etiyoloji iyi bilinmemektedir. ilk
semptomlar genellikle nonspesifik olup siddetli karin veya yan agrisidir. Tibbi, cerrahi veya girisimsel yonetimler
gibi cesitli tedavi segenekleri mevcuttur. Erken teshis, komplikasyonlari énlemek icin dnemlidir. Yeni baslayan
bégur veya karin agrisi olan hastalarda distndlmelidir.

Anahtar kelimeler: Renal arter diseksiyonu, izole, spontan, bilgisayarli tomografi.
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Introduction

Isolated spontaneous renal artery dissections
(SIRAD) are very rare entities. They can be
a result of several underlying diseases such
as atherosclerosis, malignant hypertension,
fiboromuscular dysplasia, and connective
tissue disorders. Or they can be idiopathic
without known of underlying pathology [1].
Nonspecific symptoms such as flank pain or
hematuria leads to delay in the diagnosis.
Gray scala and doppler ultrasound findings are
insufficient for determining dissection. Contrast
enhanced multidetector computed tomography
(MDCT) or computed tomography angiography
(CTA) can be performed for diagnosis. Digital
subtraction angiography (DSA) is the gold
standart imaging modality. Early diagnosis
is important for preventing unnecessary
medications or surgeries. Medical management
or endovascular interventions are performed for
treatment [2-5].

The aim of this study is to evaluate the
incidence and MDCT findings of this rare and
important condition.

Materials and methods

We retrospectively examined the images of
all patients who underwent contrast enhanced
abdominal MDCT scan due to various abdominal
complaints from July 2017 to July 2020 at our
radiology department. 14000 contrast enhanced
MDCT scans were evaluated. Only the
isolated renal artery dissections without aortic
involvement were included. Aortic dissections
with renal artery involvement, unenhanced
MDCT images, scans with poor image quality
were excluded. Patients with renal trauma
were also excluded. Age, gender, symptoms,
presence of thrombosis or renal parenchymal
ischemia-infarct were noted. Average extension
of dissection and distance from origin were
measured. The study protocol was approved by
the Ethical Committee of Afyonkarahisar Health
Sciences University (2020/405).

CT protocol

Intravenous contrast enhanced MDCT
(Toshiba Aquilion (80x2), Otawara, Japan) was
performed. The patients were given iodinated
nonionic contrast agent (Omnipaque, Daiichi
Pharmaceutical Co., Tokyo, Japan) with
an iodine concentration of 300 mg/mL with
mechanical injection at a flow rate of 3 mL.
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Patients were given 1-2 ml/kg iodinated nonionic
contrast agent. CT images were obtained during
patient breath holding. Contrast enhanced
MDCT images had following parameters; slice
thickness 2 mm, reconstruction index 1 mm,
tube voltage 120 kVp, pitch 0,75. Slices were
extended from diaphragmatic dome to the
end of pelvis. Coronal and sagittal multiplanar
reconstruction (MPR) images were obtained.
MDCT images were evaluated by 12-years and
15-years experienced radiologists.

Results

8 (0.054%) patients had spontaneous
isolated renal artery dissection (5 M, 3 F).
Age range of patients were between 43 and
61 years (average 52). All the patients were
admitted to the hospital with the sudden onset
of lower quadrant abdominal or flank pain. The
patients had no fever. Physical examinations
were unremarkable in 7 patients. Only 1 patient
had costovertebral angle tenderness and
rebound in the left lower quadrant. Laboratory
data revealed blood urea and creatinine were
normal in all patients. There was no prior history
of hypertension, fibromuscular dysplasia,
atherosclerosis, vasculitis or clotting disorders.
In addition, evaluation for thrombotic diathesis
was negative.

MDCT images revealed isolated renal artery
dissection without aortic involvement in all
patients. The mean distance of dissection from
renal artery origin was 3.7 cm (1-4.4 cm) and
the average extension was 3.8 cm (2.5-5 cm).
Five of the dissections were detected in the right
renal artery and 3 in the left renal artery. Three
patients had kidney infarct with a focal area of
decreased perfusion (Figure 1, Figure 2).

Figure 1. A 57-year-old male patient. Contrast
enhanced axial (a) and coronal MPR



CT evaluation of spontaneous isolated renal artery dissection

(b) MDCT images show dissection of right renal
artery (arrow). There is no parenchymal infarct.
Follow-up CT image performed after treatment

(c) Demonstrates normal right renal artery
without evidence of dissection

All the patients started on an anticoagulation
therapy (Enoxaparin 40 mg subcutaneously,
once a day). Symptoms resolved in 7 patients
2-4 days after beginning therapy. No surgical
or endovascular interventional therapy was
deemed necessary because all of the 7 patients
responded well to the medical treatment.

Only 1 patient who had persistent left
lower quadrant rebound underwent DSA after
MDCT scan because the symptoms did not
decrease with the medical treatment. DSA was
performed with femoral catheterization by using
digital subtraction technique. Aortograms were
obtained, followed by selective catheterization
of the renal arteries. Images were then
obtained in anteroposterior, lateral, and bilateral
oblique projections (+ 45° and - 45°) for each
catheterization. DSA images showed the
dissection of upper polar branch of left renal
artery like MDCT findings. It was observed that
the dissection did not cause severe obstruction
or stenosis and did not prevent flow. Therefore,
no interventional therapy was made, it was
decided to continue medical treatment. Follow-
up MDCT scan noted normal renal artery without
evidence of dissection (Figure 3).

Figure 2. A 48-year-old female patient. Contrast enhanced axial (a, b, ¢, d) and sagittal MPR
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Figure 2. (e) MDCT images reveal partial Figure 2. (f) demonstrates normal right renal
thrombosed isolated dissection of right renal artery without evidence of dissection

artery (white arrows). Also focal parenchymal

infarctions of right upper pole kidney is noted

(black arrows). Follow-up CT image performed

after treatment

Figure 3. A 43-year-old male patient

Contrast enhanced axial MDCT (a, b) images demonstrate partial thrombosed dissection of the upper
polar branch of left renal artery (white arrows). A left kidney infarct with a focal area of decreased
perfusion at the superolateral aspect (black arrows) is also seen. Dissection is seen in DSA image

Figure 3. (c) without evidence of severe stenosis (white arrows). Follow-up CT images performed
after treatment
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Since the study was retrospective, 2 patients
did not have a follow-up CT. Dissections
completely disappeared in other 6 patients.

Discussion

SIRAD is a very rare condition with incidence
of 0.036 to 0.049% of all arterial dissections.
Renal artery dissections are generally seen
with aortic dissections and in 12.4% of all aortic
dissections [1]. It is frequently seen in males
(male: female ratio 4:1) in their 40s-60s [2]. It is
usually unilateral, but also bilateral lesions are
noted in 10-15% of cases [3].

There are different classifications of renal
artery dissections. They are divided into two
types according to dissection’s location as
isolated (only seen in renal artery without aortic
involvement) and combined (originating from
aorta and involves renal artery). According to
underlying reason, they are classified as primary
(associated with hypertension or fibromuscular
dysplasia); secondary or iatrogenic (associated
with trauma or endovascular catheterization);
idiopathic (without known underlying pathology);
agonal (associated with systemic diseases such
as sepsis, malignancy, cirrhosis). Spontaneous
isolated renal artery dissections are seen in
otherwise healthy people with acute onset. [2,
3]. SIRAD may be a primary condition, or found
as an idiopathic or an, isolated situation and
may as well be seen in healthy people too.

The etiology of SIRAD is not well known.
Some associated conditions include severe
atherosclerosis, fibromuscular  dysplasia,
malignant hypertension, Marfan’s syndrome or

; p.4

Figure 3. (d, e) noted normal left renal artery without evidence of dissection. There was a minimal
hypodens wedge-shaped area with minimal cortical shrinkage in the mid-portion suitable with acute
parencymal infarct sequela loss (white arrows)

Ehlers-Danlos syndrome [4]. Changes or local
breakdown in intima media of the artery and
rupture of vaso vasorum may be the etiologic
factors [5].

The initial symptoms are generally
nonspecific such as severe upper abdomen or
flank pain, hematuria. In our study, all patients
were admitted to hospital with nonspecific
complaints such as the sudden onset of
lower quadrant abdominal or flank pain. This
nonspecific presentation often leads delayed
diagnose. There are three clinical sequalae of
renal artery dissection according to literature;
1) silent with no side effects, 2) renal infarction
due to acute renal artery occlusion; 3) chronic,
leading to renovascular hypertension [1]. New-
onset, uncontrolled hypertension, renal failure
resulting from diminished or absent blood flow
and infarction of the renal parenchyma are
some important complications of renal artery
dissection. It may also lead to renovascular
hypertension probably due to hypoperfusion and
activation of the renin-angiotensin aldosterone

system [3]. Early diagnosis is important
to prevent complications or unnecessary
treatments.

Because this condition is rare and the
symptoms are vague, the diagnosis is often not
considered until additional imaging studies such
as contrast enhanced CT or CTA are performed.
Renal ultrasound and Doppler examination are
not sensitive enough to make the diagnosis.
DSA is still the gold standard for diagnosis and
also provides vascular intervention [1].
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Once diagnosed, management can be
conservative interventional, or surgical. Non-
surgical conservative managements include
controlling blood pressure and pain, giving
angiotensin  converting enzyme inhibitors,
long-term anticoagulation with coumadin [6,
7]. Conservative management with or without
anticoagulation has been used with good
results [4]. Treatment with antiplatelet and
antihypertensives therapy and followed up
by CT angiography also showed good results
being beneficial in 77% of patients in another
small series of eight patients followed up for 72
months [7]. In our study; all the patients started
on an anticoagulation therapy and symptoms
resolved in 87.5% of patients 2-4 days after
beginning therapy. Failure of conservative
management may lead to complications of
either acute infarction or chronic renovascular
hypertension due to decreased renal perfusion.

Indications of surgical treatment are
acute occlusion or refractory renovascular
hypertension in the chronic stage [7]. Most
common surgical approach is aortorenal
bypass. Muller at al. [8] treated 25 patients
surgically and the failure rate was 20%. In
another study van Rooden et al. [9] treated 15
patients with extracorporeal reconstruction and
autotransplantation, a success rate of 95% was
reported with 80% patients having good control
of blood pressure. Vascular reconstruction has
been associated with late anastomotic stenosis
and high rates of acute thrombosis [7, 10].

Percutaneous endovascular intervention is
another choice for patients whose condition is
refractory to medical management. Compared
with surgical and conservative treatment, it has
been shown to lead less use of antihypertensive
medications, less complication rates and less
target organ damage with long-term follow up
[10]. Percutaneous coil embolization has been
reported in a case of SIRAD in an accessory
renal artery [11]. In our study, DSAwas applied to
only 1 patient because his complaints continued
despite medical treatment. DSA showed that the
dissection did not cause severe obstruction or
stenosis and did not prevent flow. Therefore, no
interventional therapy was made, it was decided
to continue medical treatment.

The limitations of our study are its
retrospective nature and consequently the
absence of follow-up CT images in 2 patients.
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In conclusion; SIRAD is a rare but important
entity that may cause renal parenchymal infarcts
and affect renal functions. It can be difficult to
diagnose it early due to nonspecific symptoms.
Early diagnosis is important for preventing
unnecessary medications or surgeries and
renal disfunctions. It should be considered in
patients with new-on-set flank or abdominal
pain, particularly when renal function is affected.

Conflict of interest: No conflict of interest was
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Abstract

Purpose: Stasis zone, the zone around the coagulation zone, is important for the prevention necrosis in burns.
Various drugs were studied in literature to prevent necrosis in stasis zone. The previous researches have
shown the effectiveness of Nacetylcysteine treatment on both remote organs and local side in thermal injury.
Demonstration of the effectiveness of N acetylcysteine and Ozone on stasis zone prevention in thermal injury
was the goal of this study.

Methods: For this purpose, 24 4-month-old Wistar albino type female rats weighing 200+20 g were used in the
study. Compound burning model was made in these rats. Next, the compound was applied to the combustion
model to compare the effectiveness of N-acetylcysteine and Ozone. To identfy histopathological destruction
severity a scoring method was applied. Malondialdhyede (MDA), Glutathione Peroxidase (GPx), Superoksid
dismutase (SOD), and catalase (CAT) levels were analyzed in serum samples of the rats to find out the
alterations in the balance between oxidatitaion and antioxidation system.

Results: While the highest MDA levels were observed in group |, the decrease was significant in group Il and Il
(p=0.03 and p<0.02). SOD levels were significantly higher in group Il compared to group Il (p<0.05). CAT levels
were higher in group Il and Il than group | (p<0.001, p<0.001). GPx levels were higher in group Il (p<0.001), and
group Il (p<0.001). Histopathological scores were lower in group Il than group | (p=0.001).

Conclusion: This study showed that both Ozone and N-acetylcysteine are effective agents in rescuing the
stasis site. It was also concluded that Ozone might be more beneficial than N-acetylcysteine.

Key words: Burn, zone of stasis, antioxidan, ozone, oxidant.

Atabey M, Aykota MR, Bostanci ME, Tas A. The effectiveness of antioxidant drugs such as N-acetylcysteine and
Ozone on the stasis zone. Pam Med J 2021;14:474-480.

Oz

Amag: Pihtilasma bdlgesi etrafindaki bdlge olan duraganlik bdlgesi, yaniklarda nekrozun 6nlenmesi igin
dnemlidir. Literatiirde staz bélgesinde nekrozu énlemek igin gesitli ilaglar caligiimigtir. Onceki arastirmalar,
termal yaralanmada N-asetilsistein tedavisinin hem uzak organlarda hem de lokal tarafta etkinligini gostermistir.
Buna bagli olarak, N-asetilsistein ve Ozonun termal yaralanma duragan bolgesi 6nleme etkinliginde gésteriimesi
amaglanmistir.

Gereg ve yontem: Bu amagla ¢alismada, agirliklari 200+20 g olan 24 adet 4 aylik Wistar albino tipi disi sigan
kullanildi. Bu siganlarda bilesik yanma modeli yapildi. Sonra N-asetilsistein ve Ozonun etkililigini karsilastirmak
icin bilesik yanma modeline uygulandi. Histopatolojik yikim siddetini belirlemek icin bir skorlama yontemi
uygulandi. Oksidasyon ve antioksidasyon sistemi arasindaki dengede meydana gelen degisiklikleri saptamak
icin siganlarin serum oOrneklerinde Malondialdehid (MDA), Glutatyon Perpxidaz (GPx), Superoksid dismutaz
(SOD) ve katalaz (CAT) seviyeleri analiz edildi.

Bulgular: Grup I'de en yuksek MDA dizeyleri gozlenirken, grup Il ve lll'te azalma anlamlydi (p=0.03 and
p<0.02). SOD duzeyleri grup lll'te grup Il'ye goére anlamli olarak yuksekti (p<0,05). CAT seviyeleri grup Il ve
[II'te grup I'den daha yliksekti (p<0,001, p<0,001). GPx diizeyleri grup Il (p<0,001) ve grup Il (p<0,001)'de daha
yuksekti. Histopatolojik skorlar Grup lll'de grup I'den daha disikti (p=0,001).

Sonug: Bu c¢alismada, hem Ozon hem de N-asetilsisteinin, staz boélgesinin kurtarilmasinda etkili ajanlar
oldugunu gostermistir. Ayrica Ozon, N-asetilsisteinden daha faydal olabilecedi sonucuna varilmistir.

Anahtar kelimeler: Yanik, staz bélgesi, antioksidan, ozon, oksidan.
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Introduction

Severe thermal damage causes destruction
of tissues and local infection, whereas excessive
inflammation may cause remote organ injury
[1]. Severe thermal injury causes three different
types of destruction on the burned side. The
zone around the coagulation is known as
the stasis zone. Absolute loss of tissues is
seen in this zone [2]. Oxidative stress is the
leading cause of ischemia-induced necrobiosis.
Thermally injured tissues release mediators
continuously that promotes ongoing destruction
in stasis zone following the first 24 hours of initial
trauma [3, 4]. Protection of this stasis zone from
running on damage is a challenging problem
and is still in the area of active research [5-7].
A variety of different treatment modalities for
stasis zone in addition to sufficient electrolyte
and fluid replacement can found in the literature
[8, 9]. N-acetylcysteine (NAC) not only as a
direct scavenger but also as a well-known
precursor of glutathione peroxidase (GPx) was
the subject of many previous studies. Former
studies demonstrated that a strong antioxidant
NAC administration diminishes the release
of the cytokine on the zone of stasis [10-12].
Ozone was originally applied in medicine in
an empirical and rather imprecise manner for
the last about 200 years since the first report
for sterilization in 1826; and the mechanisms
of Ozone’s action are omnifarious involved in
direct antimicrobial effect, immunoregulation,
antioxidant defenses, epigenetic modification,
even more, other potent properties such as
biosynthetic, analgesic and vasodilative effects
[13, 14].

Lipid peroxidation causes the formation of
MDA. The severity of necrobiosis due to oxidative
stress may be monitored by analyzing the level
of MDA. The enzymatic activities antioxidants
as if SOD, CAT, GPx in thermal injury-induced
damaged tissues may decrease the density of
oxidative stress [15, 16]. In this study, our goal
was to show and compare the beneficial effects
of drugs known as Ozone and N acetylcysteine
on the stasis zone in a rat mode.

Materials and methods
Animal material

Female Sprague-Dawley rats (n=24),
weighing 200+20 gr were used in the study
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(Sivas Cumhuriyet University, Animal Ethics
Committee. The rats were accommodated in
cages in an environment of 22°C with a cycle
of half daylight and dark. Animals were feed
and watered in a standard manner. Three equal
groups consisting of eight animals in each were
formed. Intraperitoneal ketamine 30 mg/kg,
and 0.005 kg/kg xylazine was administered as
anesthetic agents during burning procedure.
Morphine (1 mg/kg) was used intramuscularly
manner before the contact of the coombs
device.

Stasis zone model

As established by Regas and Ehrlich [17]
in their previous study the thermal wound
formatted by brass comb. The brass comb has
four prongs (0.5 cm x 2cm) separated by three
5-mm notches to create four distinctive burn
areas divided by three interspaces (1 cm x 2 cm)
of unburned skin. The interspaces represent
the zones of stasis, and the burned areas
represent the coagulation zones (Figures 1 and
2). Ringer Lactate 10 ml/kg intraperitoneally
was used for liquid resuscitation following the
thermal injury. No treatment was administered
in group | (control group). Group Il underwent
NAC therapy intraperitoneal (100 mg/kg/day) 10
days long, whereas group Il underwent Ozon
therapy intraperitoneal (10 pg/mL/day) for the
same period. A general anesthetic, thiopental
sodium, 50 mg/kg was used for scarificatio of
rats on the 10" day.

Figure 1. The probe that was used in the
experiment



Effectiveness of N-acetylcysteine and Ozone on the stasis zone

Figure 2. The “comb burn” model was applied to
the dorsum of the rat to perform the burn injury

Collection of blood samples

No anticoagulant was administered for the
collection of serum samples. Approximately
half an hour waited for clotting at 25°C. At 4°C
samples of serums centrifuged at 2000xg for
a quarter-hour. Without disturbing the white
buffy layers, serum layers were pipetted off.
Afterward, samples were frozen at minus 80°C
and serums stored on the cubes of ice.

Biochemical analysis

Serum samples from animals were taken
into tubes for biochemical analysis. Biopsies
of skins were performed. Levels of MDA, SOD,
and activities of CAT, GPx were measured in
serums in each group.

Malondialdehyde (MDA) pmol/ml assay

MDA levels were made according to the Yagi
K. method. Solutions of 0,084 M sulfuric acid,
10% phosphotungstic acid and thiobarbituric
acid were prepared [18].

Superoxide dismutase (SOD) nmol/min/ml
assay

The serum samples that were taken were
prepared according to the method of McCords
and Fridowich. Pipetting was performed
according to the following table. The cuvettes
were again compared, reading the initial
absorbance (A1) at 505 nm and 37°C after
a 30 s of delay phase, and reading the final
absorbance after 3 min (A2) [19].

Catalase nmol/min/ml assay

Catalase activity was calculated using Aebi’s
method. A 50 mM of pH 7.0 phosphate buffer
was prepared. A 30 mM hydrogen peroxide
solution was also prepared, and the solutions
were prepared at the ratios given in table.
The sample was diluted 50-fold. As soon as
hydrogen peroxide was added, the absorbance
values were read kinetically at 240 nm [20].

Glutathione peroxidase (GPx) nmol/min/mli
assay

This was prepared according to the method
of Goldberg and Spooner. The catalytic activity
was determined by following the reduction
kinetically at 340 nm due to the oxidation of the
absorbance of NADPH [21].

Histopathological analysis

A histopathologicall scoring method is a tool
by which semi-quantitative data can be obtained
from tissues. Histopathological evaluation was
performed on basis of a scoring system (Table
1). Tissue samples in the form of a ribbon were
taken from the burn line of the rats. The samples
were nestled in 10% formaldehyde, and paraffin
blocks were prepared by passing the coagulation
zone and ischemia (stasis) zone through routine
tissue monitoring procedures. Sections with a
thickness of 6 u taken from the prepared paraffin
blocks were stained with hematoxylin and eosin
for histopathological examination. Based on the
intensity of histopathological lesions, healing of
the burn wound was scored as 0= none, 1= mild,
2= moderate, and 3= dense 4= extremely dense
(Table 1) by checking the amount of edema,
hyperemia, epithelial degeneration necrosis,
MNH infiltration, polymorphonuclear neutrophil
leukocytes (PMNL) infiltration, and fibroblast-
fibrocyte on microscopic examinations.
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Table 1. Inflammation and destruction scores

Pathologic lesion

Score

Edema

Hyperemia

Epithelial degeneration
Necrosis

Polymorph nuclear infiltration
Mononuclear infiltration
Connective tissue growth
Total

A AN A O DNNDN

Statistical analysis

The data were obtained with the
measurement since the parametric test
assumptions were met (Kolmogorov-Smirnov) in
the evaluation of the data by uploading the data
to the SPSS 22.0 software (IBM Corp., Armonk,
NY, USA) program. Chi-square test and Fisher’s
exact tests were performed for the statistical
evaluation of histopathological findings.
Meanzstandard deviation (SD) was denoted
for values. In addition, independent Student’s
t test was applied when the parametric test
assumptions were met. Data were expressed
as number as meantstandard deviation values.
When comparing two independent samples in
terms of a variable, the significance test of the
difference between the two means was used,
and the error level was taken as 0.05. Value of
p<0.05 was considered statistically significant.

Results

No mortality detected in animals in the
time elapsed between the burn trauma and
scarification.

Table 2. MDA, SOD, CAT and GPx levels in serum

Serum oxidative and antioxidative marker
levels, MDA, SOD, CAT, and GPx level can
be seen Table 2. The highest MDA levels was
in group I, and the decrease was significant
in group Il and Il (p=0.03 and p<0.02).
Furthermore, MDA was lower in group Il than
in group Il (p<0.05). SOD levels were detected
significantly high in group Il and Ill than group
| (p=0.037, p=0.018). In addition, SOD levels
were significantly higher in group Il compared
to group 1l (p<0.05). CAT levels were higher in
group Il and Il than group | (p<0.001, p<0.001)
compared to group |. GPx levels were higher
in group Il (p<0.001), and group Il (p<0.001)
than group |. In addition, GPx levels were
higher in group Il (p=0.002) when compared to
group Il. Figure 3 demonstrated the scores of
histopathology in specimens. Histopathological
scores were denoted statistically lower in group
[I than in group | (p=0.015). Also, scores were
lower in group Ill than group | (p=0.001). The
histopathological scores were lower in group Il
compared to group Il (p=0.013).

Parameters Group | (n=8) Group Il (n=8) Group Il (n=8)
(mean +SD*)

MDA (pmol/ml) 12.29+3.02 6.25+1.56° 3.00£0.672°

SOD (nmol/min/ml) 13.8416.73 26.1245.42° 39.2946.742b

CAT (nmol/min/ml) 3.51+1.47 20.45+6.082 34.54+15.08*°

GPx (nmol/min/ml) 16.74£12.21 56.15+26.182 128.10+90.95%°

a p<0.001.vs group | (Mann-Whitney U test), ® p<0.05 vs. group Il (Mann—Whitney U test), * SD: standard deviation

477



Effectiveness of N-acetylcysteine and Ozone on the stasis zone

3.5

il

Groupg Group
HmEdema W Hyperemia
Mecrosis

H Connectivetissuegrowth

2
1,5
1
0,5

Groug

M Epithelial degeneration

m Polymorphonuclear infiltration m Mononuclear infiltration

Figure 3. Scoring of burn wound healing according to the intensity of histopathological lesions

Discussion

Severe thermal injuries can cause to start
many mechanisms and biochemical pathways,
which are prone to cell death, and difficult for
the host to balance and respond appropriately
Necrobiosis in the zone of stasis due to swelling
and apoptosis was shown in a previous study
[22]. Time depended on three different types
of apoptosis as immediate (first 30 min),
intermediate (30 min-4 h), and delayed (after
4 h) were named by Godar [23]. Immediate
one occurs due to the direct hit of burn injury
whereas delayed one may be considered as
a result of the combined effect of both primary
and secondary hit of burn trauma. Secondary
trauma triggers the infiltration of inflammatory
cells, alteration in microcirculation, and release
of oxygen-derived free radicals (ROS) [12, 16].
ROS has a key role in the zone of stasis in terms
of oxidative stress [8, 9].

Notable ROS are superoxide radical (O,),
hydrogen peroxide (H,O,), and hydroxyl radical
(OH). Thermal energy, increased activity of
xanthine oxidase and phagocyte-related NADPH
oxidase are the causes of oxidative stress
after burn [24]. Normally, a cell has defense
mechanisms against damaging oxidants
and there is a balance between generating
and clearing of oxidants. The increase in the
account of oxidants causes damage in DNA,

lipids and proteins leading to cell death directly
and indirectly. Antioxidants prevent the potential
cellular damage resulting from ROS [1]. Cellular
redox homeostasis is carefully maintained by
an elaborate endogenous antioxidant defense
system, which includes endogenous antioxidant
enzymes such as SOD, CAT, GPx, glutathione
(GSH), proteins, and low molecular-weight
scavengers, like uric acid, coenzymeQ, and
lipoic acid [25]. The promotion of the activities
of SOD, GPx, and CAT may oppose oxidative
injury-induced cell death in burn-related trauma
[15, 16, 26]. In the present study, a significant
increase was noted in SOD, CAT and GPx levels
in the ozone-treated groups. CAT and GPx
levels were increased in the groups given NAC.
Ozone exerts its beneficial effects by decreasing
the levels of free oxygen radicals, induction
of the local migration of polymorphonuclear
leukocytes and promotion of oxygen supply to
tissues exposed to injury [27]. Therefore, we can
say that ozone exerts this effect by antioxidant
defense system enzymes. Sulfhydryl groups
in NAC are capable of detoxifying free oxygen
radicals and enhancing natural antioxidant
capacity by increasing intracellular reduced
glutathione concentration. Attributed to the
effects of thiol group and nitric oxide, NAC may
diminish the formation of nitrite and peroxynitrite
[28, 29]. Also, MDA formates at the end of the
lipid peroxidation and known as an acceptable
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marker of oxidative injury-induced cell death
[17]. In this study, a significant decrease was
observed in MDA levels in the NAC and ozone
groups. Therefore, it can be said that these
agents are effective in saving the stasis area.

Our study demonstrated that the necrosis
of the zone of stasis was saved by NAC and
Ozone in group Il and group Il following the
sacrificing the animals on the 10" day. These
beneficial effects of NAC and Ozone can be
due to the mechanism of NAC which is known
to act against kidney, liver, lung failures in
septic shock which may be caused by a burn
or the drugs [12] whereas Ozone’s role in the
immunoregulation by increasing the number of
leukocytes, enhances the phagocytic capacity
of granulocytes, facilitates the formation of
monocytes and activates T cells. Moreover,
Ozone boosts the release of cytokines such as
interferon and interleukin triggering antibody-
dependent cellular cytotoxicity [14]. The
superiority of Ozone over NAC may be due to
this immunoregulatory effect.

In conclusion, the decrease in thermal injury
width with using NAC and Ozone were shown
in the current experimental animal study. Ozone
therapy seems as if it's superior to NAC. These
findings may suggest that NAC and Ozone
treatment will be acceptable alternatives for
other studies.

Conflict of interest: The authors declare no
competing interests.
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Yuksek fruktoz diyeti metabolik sendrom modelinde artmis kan glikozuna
neuromedin U yanitinin arastiriimasi

Investigation of neuromedin U response to increased blood glucose in high fructose diet
metabolic syndrome model

Riza Altinel, Erol Nizamoglu, Melek Tun¢ Ata, Vural Ki¢ukatay
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Amag: Metabolik sendrom (MetS) bir endokrinopatidir. Néromedin U (NMU), Ust GIS bdlgesinden salgilandigi
bilinen bir dekretin hormon adayidir ve yapilan calismalar NMU’'nun glikoz uyarimli insulin sekresyonunu
baskiladigini gosterdi. Calismamizda yuksek fruktoz diyeti (YFD)'ne bagh MetS modelinde bazal NMU
duzeylerini ve oral glikoz tolerans testi (OGTT)’ne verilen NMU yanitini belirlemeyi amacladik.

Gere¢ ve yontem: Calismada, kontrol grubu (K) (n=13) ve metabolik sendrom (MetS) (n=13) grubu olmak
Uzere toplam 26 adet Wistar albino erkek sican kullanildi. MetS modeli, 3 aylik siganlarin icme suyuna 19 hafta
boyunca %20 oraninda fruktoz karistirilarak olusturuldu. K grubuna ise sadece normal su verildi. Deney siresi
sonunda her iki grupta; vicut agirliklari, TCHOL, TG, HDL abdominal obezite, plazma insilin diizeyi, OGTT,
HOMA-IR skoru ve plazma NMU duzeyi degerlendirildi.

Bulgular: Elde edilen veriler, YFD ile beslenen MetS siganlarinda, bazal ve OGTT'nin 60. ve 120. dakikalarindaki
NMU diizeyinin, K grubuna goére anlamli olarak yiiksek oldugunu gosterdi (p<0,05). Her iki grup arasinda viicut
agirliklari, TCHOL, TG, HDL, retroperitoneal yag miktari, insilin dizeyi, OGTT, HOMA-IR skoru agisindan
anlamh farklihk bulunamadi (p>0,05).

Sonug: YFD ile beslenen siganlarda etkili bir MetS modeli olusturulamadi. MetS grubunda OGTT'ye NMU
yanitinin hem bazal hem de uyariimis dizeyde artisi, hiperinsilinemiyi 6nlemeye yonelik kompanse edici bir
yanit olarak dusunulda.

Anahtar kelimeler: Yuksek fruktoz diyeti, neuromedin U, dekretin.

Altinel R, Nizamoglu E, Tung Ata M, Kiiglkatay V. Yiksek fruktoz diyeti metabolik sendrom modelinde artmis
kan glikozuna neuromedin U yanitinin arastiriimasi. Pam Tip Derg 2021;14:482-493.

Abstract

Purpose: Metabolic syndrome (MetS) is an endocrinopathy. Neuromedin U (NMU) is a candidate decretin
hormone known to be secreted from the upper GIS region, and studies have shown that NMU suppresses
glucose-stimulated insulin secretion. In our study, we aimed to determine the basal NMU levels and NMU
response to the oral glucose tolerance test (OGTT) in the MetS model based on high fructose diet.

Materials and methods: A total of 26 Wistar albino male rats, including the control group (C) (n=13) and the
metabolic syndrome (MetS) (n=13) group, were used in the study. The MetS model was created by mixing 20%
fructose into the water of 3-month-old rats for 19 weeks. Group C was given only normal water. At the end of
the experiment, in both groups; body weight, TCHOL, TG, HDL abdominal obesity, plasma insulin level, OGTT,
HOMA-IR score and plasma NMU level were evaluated.

Results: The data obtained showed that in MetS rats fed high fructose diet, the NMU levels at the 60th and 120th
minutes of basal and OGTT were significantly higher than in the C group (p<0.05). No significant difference was
found between the two groups in terms of body weight, TCHOL, TG, HDL, retroperitoneal fat amount, insulin
level, OGTT, HOMA-IR score (p>0.05).

Conclusion: An effective MetS model could not be established in rats fed a high fructose diet. The increase in
NMU response to OGTT at both basal and stimulated levels in the MetS group was considered as a compensatory
response to prevent hyperinsulinemia.

Key words: High fructose diet, neuromedin U, decretin.
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Girig

Metabolik sendrom (MetS), instilin direnciyle
baslayan ve sonuglari o6lumcul olabilen bir
endokrinopatidir [1]. Bu tablonun gelisiminde
abdominal obezite, hareketsiz yasam tarzi,
yaslanma, hormonal bozukluklar ve genetik
faktorler rol oynamaktadir [2]. Mets; insdlin
direnci, hipertansiyon, glikoz intoleransi,
dislipidemi, hipertrigliseridemi ve abdominal
obeziteyi icine alan hastaliklar kiimesidir. Tani
icin belirtilen 5 metabolik anormallikten Gglinin
varligi yeterlidir [3].

MetS'in  patofizyolojisini tanimlamak igin
kabul géren hipotezlerden biri insulin direncidir.
MetS’in insulin direnci sendromu olarak da
bilinmesinin nedeni budur. Insillin direnci,
Ogliseminin surdurilmesi igin gerekli olan,
hiperinsilinemiye yol agan bir kusur olarak
tanimlanmaktadir. insilin direncine yol agan
temel nedenin ise, abdominal obezite (visseral
yaglanma) oldugu dasindlmektedir. Diger
taraftan dolasimdaki serbest yagd asitlerinin
artisinin MetS patogenezinde 6nemli bir rol
oynadidina inanilmaktadir. Abdominal obezite
ile hdcrelerin instlin  uyarimh glikoz alimi
azalmakta, yad dokusundan anormal olarak
esterlesmemis yagd asidi salinimi olmakta, kas
hicresi ve karacijerde yaglanma meydana
gelmekte, insilin direnci ve dislipideminin ortaya
¢cikmasi bu etkilerle daha da kolaylasmaktadir
[4].

Obezite ve Tip 2 diyabet gibi MetS ile
iligkili patolojilerin tim dlnya Ulkelerinin saglik
sistemlerini Snemli oranda tehdit eder boyutlarda
seyretmesi ve dinya c¢apinda MetS’li hasta
sayisinin gin gegtikge artmasi vicut agirigini
ve kan sekerini dizenleyen fizyolojik sistemlerin
ortaya  c¢ikarilmasi  yonundeki  cabalari
arttirdi [5]. MetS icin birgok tedavi yaklasimi
kullanilmaktadir. Bunlar; yasam tarzi degisikligi,
diyet, kilo kaybi, egzersiz, davranis terapisi,
farmakolojik yaklagimlar ve metabolik cerrahidir.
MetS’li hastalarin klinik olarak tanimlanmasi,
tedavilerin uygun sekilde uygulanmasi ve ortaya
cikabilecek hastalik risklerini azaltma adina
onem kazanmaktadir [6]. Bu amagla merkezi
sinir sistemi ve periferdeki enerji homeostazini
dizenleyen cesitli peptiderjik sistemler, obezite
ve MetS icin potansiyel tedaviler olarak
arastirnimaktadir. Enerji homeostazisi ve
saglikh bir metabolizma icin bagirsak ve yag
dokusunun dénemi ise her gecen gun daha iyi

483

anlasiimaktadir. Bagirsaklardan salgilanan ve
metabolizmanin sagdlikh surdUrilmesinde rol
oynadigi dustintlen hormonlardan biri NMU’dur.
NmU ilk olarak domuzdan elde edilmis bir
noéropetiddir ve gesitli tirlerde uterus diz kasini
kontrakte ettigi icin NmU olarak isimlendirildi
[7]. NmU dagilimi pek ¢cok memelide arastirildi
ve blylk oranda beyin ve bagirsak dokusunda
bulundugu gésterildi, bu yizden de bagirsak-
beyin peptidi olarak da isimlendirildi [8].
NmU’nun besin alimi ve vicut agirhiginin
duzenlenmesine katki sagladidi ortaya konuldu.
Yapilan ¢alismalarda, NMU dizeyi transgenik
olarak overeksprese edilmis farelerde, zayiflik
ve Hipofaji gdzlenirken, NMU ekspresyonu
azaltiimis hayvanlarda ise hiperinsilinemi,
hiperlipidemi ve artmis adipozite saptandi [9, 10].
Bu bilgiler dogrultusunda calismamiz, yuksek
friktoz diyeti ile MetS olusturarak, bazal ve oral
glikoz testine yanit olarak NMU’nun plazmaki
degisiminin kontrol siganlari ile karsilastirarak
tespit edilmesi amaciyla planlanmigtir.

Gereg ve yontem

Arastirma Fizyoloji Anabilim Dali ve Deneysel
Arastirma  Birimi'nde  yapildi.  Calismaya
baglamadan énce Pamukkale Universitesi Tip
Fakiltesi Deney Hayvanlari Etik Kurulu'ndan
c¢alismanin yapilmasinda etik agidan herhangi
bir sakinca olmadigina dair onay alindi
(PAUHADYEK-2018/16).

Deney hayvanlarinin hazirlanmasi

Calismada kullanilacak deney hayvani
olan Wistar albino cinsi erkek siganlar (n=26),
deney hayvanlari biriminden temin edildi.
Hayvanlar yem ve su aliminda serbest birakildi.
Hayvanlarin tamami galisma sliresi boyunca
oda sicakhginda (ortalama 22°), %50 nem
ortaminda 12 saat aydinlik, 12 saat karanlik
doénglst bulunan odalarda bakima alindi.
Hayvanlara yapilan tim iglemler hijyenik
kurallara uygun olarak veteriner hekim
kontroliinde gerceklestirildi.

Deney gruplarinin olusturulmasi

Calismanin deney gruplari asagidaki gibi
olusturuldu;

1-  Kontrol grubu (K)
mudahalenin yapilmadidi grup)

(Herhangi  bir

2-  Metabolik sendrom grubu (MetS) (igme
suyuna %20 fruktoz ilave edilen grup)
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Metabolik sendrom modeli olusturma ve
deney dizeni

MetS modeli olusturma adina, 4 ayn
kafeste bulunan 3 aylik sicanlarin igme suyuna
19 hafta boyunca %20 fruktoz ilave ederek
icmeleri saglandi. K grubu hayvanlari ise ayni
sartlar altinda normal igme suyu aldi. Deney
suresi sonunda her iki grupta; vicut agirliklari
(haftalik), TCHOL, TG, HDL, abdominal obezite
(retroperitoneal yag miktari tartilarak), plazma
insulin dizeyi, OGTT, HOMA-IR skoru ve
plazma NMU duzeyi degerlendirildi.

Biyokimyasal parametrelerin olglimii

Dekapitasyona kadar her iki gruptaki
hayvanlarin haftalik vicut agirliklar tartildi
ve sonuglart kayit edildi. 12 saatlik acglik
sonrasl! siganlarin femoral venine yerlestirilen
kandl ile alinan kan érneklerinden elde edilen
plazmadan TCHOL, TG, HDL duzeyleri
(Bioassay Technology Laboratary, E0197Ra,
E0249Ra, EO0254Ra), bazal ve uyarimis
insilin (Elabscience, E-EL-R2466) ve NMU
seviyesi (Elabscience, E-PP-1602) ELISAKkiti ile
kullanilarak 6l¢ildi. Abdominal obezitenin tespiti
icin ise retroperitoneal yag kitlesi tartildi. OGTT
icin gece boyu acghgi takiben sigcanlara vicut
agirhgi basina 2 mg/g dozda glikoz oral gavaj
yoluyla verildi ve 0, 30, 60, 120. dakikalarda
alinan kan érneklerinden parmak ucu kan 6lgim
cihazi (ACCU-CHEK Performa Nano) ile dlgim
yapildi. insilin direncinin varhigini tespit etmek
icin HOMA-IR élcimu yapildi. HOMAIR skoru=
aclik insulin dizeyi (mU/mL) x aghk kan sekeri
(mmol) / 22,5 formali kullanilarak hesap edildi.

istatistik
Veriler SPSS 25.0 paket programiyla
analiz edildi. Surekli degiskenler ortalama

+ standart hata olarak ifade edildi. Verilerin
normal dagihma uygunlugu Shapiro Wilk testi
ile incelendi. Parametrik test varsayimlar
saglandiginda bagimsiz grup farkliliklarinin
karsilastinimasinda Bagimsiz gruplarda t
testi kullanildi. Parametrik test varsayimlari
saglanmadiginda ise bagimsiz grup
farkhliklarinin karsilastirimasinda Mann
Whitney U testi kullanildi. p<0,05 istatistiksel
olarak anlamli kabul edildi.

Bulgular

MetS olugmasi igin belirlenen 19 haftalik stire
boyunca, K ve MetS grubundaki hayvanlarin
deney siurecinin ilk haftasindan itibaren
haftalik vucut agirliklar tartildi. Bu tartimlar
sonucunda MetS grubu hayvanlarinin K
grubuna goére daha zayif olduklari fakat gruplar
arasindaki farkin anlamli olmadigi goézlendi
(p>0,05) (Sekil 1). Plazma TCHOL, TG, HDL
diizeyleri agisindan incelendiginde K ve MetS
gruplari arasinda bu parametreler agisindan
anlamli bir farkin olmadigi goérildi (p>0,05)
(sirasiyla Sekil 2, 3, 4). Retroperitoneal yag
agirhgi, MetS grubunda K grubuna gére daha
yuksek seyretmis olmasina ragmen istatiksel
analizlerde herhangi bir anlamlilik bulunamadi
(p>0,05) (Sekil 5). Aghk kan glikozu dizeyinin
her iki grupta birbirine yakin paternde oldugu
ve istatistiksel olarak anlamliligin olmadig
goéraldi  (p>0,05) (Sekil 6). Aghk insilin
dizeylerinin incelemesinde MetS grubunda
K grubuna gére daha yuksek bir insulin yaniti
g6zlendi ancak istatiksel analizlerde herhangi
anlamli fark bulunamadi (p>0,05) (Sekil 7).
K ve MetS gruplarindaki hayvanlara yapilan
OGTT sonuglari, verilen glikoz yanitlarinin
farkli zaman noktalarinda iki grup arasinda
yakin degerlerde oldugunu gosterdi (Sekil
8). Oral glikoz tolerans testine verilen insulin
yanitlarinin ise MetS grubunda, K grubuna gore
0, 30, 60. dakikalarda daha ylksek oldugu,
hiperinsilinemik bir yanit oldugu gozlense de,
istatiksel analizlerde gruplar arasinda anlamhlik
bulunamadi (p>0,05) (Sekil 9). insiilin direncinin
belirlendigi HOMA-IR skoru sonuglarina goére,
MetS grubunda K grubuna gére daha ylksek
bir skor gdzlenmesine ragmen, farkin iki grup
arasinda anlamli olmadigi belirlendi (Sekil 10).
Oral glikoz tolerans testine verilen NMU yanitinin
sonuglari, MetS grubunda K grubuna gore 0,
60, 120. dakikalarda daha ylksek seyreden bir
NMU yanitinin oldugunu gdésterdi ve iki grup
arasinda yapilan istatiksel analizlerde farkin
anlamli oldugu bulundu (p<0,05) (Sekil 11).
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Sekil 1. K ve MetS gruplarina ait haftalik vicut agirlik élgimleri

p>0,05; K: kontrol; Mets: metabolik sendrom
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Sekil 2. K ve MetS gruplarina ait TCHOL dlg¢timleri

p>0,05; K: kontrol; Mets: metabolik sendrom

485



Metabolik sendromda neuromedin U yaniti

2250

2000

1750
1500
1250
1000
750
500
250
0
K MetS
Sekil 3. K ve MetS gruplarina ait TG olgimleri

MetS

TG (mgldL)

p>0,05; K: kontrol; Mets: metabolik sendrom

2,2

2 —'
1
K

Sekil 4. K ve MetS gruplarina ait HDL dlgiimleri
p>0,05; K: kontrol; Mets: metabolik sendrom

HDL (mg/dL)
S E %

[y
~
N

486



Pamukkale Tip Dergisi 2021;14(2):482-493

Altinel ve ark.

Retroperitoneal yag (gr)

4,5

3,5

2,5

1,5

0,5

|

N

MetS

Sekil 5. K ve MetS gruplarina ait retroperitoneal yag olgiimleri

p>0,05; K: kontrol; Mets: metabolik sendrom

Aglik Kan glikozu (mg/dL)

160

140

120

100

80

60

40

20

|

|

MetS

Sekil 6. Kontrol ve MetS gruplarina ait achk kan glikoz degerleri

p>0,05; K: kontrol; Mets: metabolik sendrom
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Sekil 7. Kontrol ve MetS gruplarina ait aghk insulin degerleri

p>0,05; K: kontrol; Mets: metabolik sendrom
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Sekil 8. Kontrol ve MetS gruplarina ait OGTT degerleri

p>0,05; K: kontrol; Mets: metabolik sendrom
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Sekil 9. Kontrol ve MetS gruplarina ait uyarilmis insilin dizeyleri

p>0,05; K: kontrol; Mets: metabolik sendrom
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Sekil 10. Kontrol ve MetS gruplarina ait HOMA-IR skorlari

p>0,05, K: kontrol; Mets: metabolik sendrom
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Sekil 11. Kontrol ve MetS gruplarinin bazal ve uyariimig Neuromedin U dlzeyleri
p<0,05; *: K grubu arasindaki anlamhhgi ifade eder; K: kontrol; Mets: metabolik sendrom

Tartisma

Bagirsaklardan salinarak insulin sinyali ve
glikoz metabolizmasinin diizenlenmesinde farkl
etkilere sahip hormon veya benzeri proteinlerin
etkileri MetS’de iyi bilinen bir konu degildir.
Bu calismada, 6n bagirsaktan salgilandigi
ve insdlin salinimi (zerine etkilerinin oldugu
bildirilen NMU’nun, MetS’li sicanlarda bazal ve
uyariimis plazma dizeylerinin tespit edilmesi
ve MetS parametreleri Uzerindeki etkisinin
incelenmesi amaglandi.

Bu amag¢ icin 3 ayhk saglkli sicanlara
yuksek fruktoz diyeti (YFD) 19 hafta boyunca
verildi. Hayvanlarin igme suyuna fruktoz ilavesi
ile MetS olusturma literatiirde sikga yapilan
yontemlerden biridir. Calismamizda i¢me
suyuna %20 oraninda fruktoz karistirilarak
MetS olusturma modeli kullanildi.  Fruktoz,
metabolizmada bazi sinyalleri bozarak MetS
icin risk faktorl olusturur. Daha 6nce yapilan
calismalarda YFD’nin sicanlarda kisa strede
hiperinsilinemi, insidlin direnci, yuksek TG
seviyesine neden oldugu ve bu sicanlarda MetS
olusturdugu gdzlendi [12, 13]. Ornegin Sprague
Dawley ve Wistar Albino sigcanlarinda 2 hafta
gibi kisa slrede yiksek fruktoz diyeti ile MetS
olustugu belirlendi [14].

MetS’in varligina ait farkli tanimlamalar
bulunmaktadir. Bu tanimlamalarin  temel
Ogelerini ise bel ¢cevresi kalinlidi, insulin direnci,
kan basinci yuksekligi ve dislipidemi (yliksek TG,
disuk HDL kolesterol) olusturmaktadir [11]. Tani
icin ise bu parametrelerden en az 3'ntin varligi

yeterli olarak kabul edilmektedir. Bel gevresi
icin retropertoneal yag miktarini, dislipidemi igin
plazma TCHOL, TG ve HDL parametrelerini,
inslin direncini gbéstermek icin de HOMA-IR
skorunu kullanarak modelimizin MetS kriterlerini
saglayip saglamadigini gostermeye calistik.
TUim parametreler ele alindiginda, 19 hafta
boyunca %20’lik fruktoz diyeti verilen si¢canlarda
etkin bir MetS modelinin olusmadigi goéralda.
MetS tanisinin 5 kardinal bulgusundan en az
dcindn varligi, yani dislipidemi, instlin direnci
ve bel bodlgesindeki yaglanma goOsterilemedi.
Bu durumda sonuglarimiz MetS yerine YFD ile
beslenen siganlarda bazal ve OGTT’ye verilen
néromedin yanitinin ne oldugunu gdstermistir
diyebiliriz.

YFD’nin lipit metabolizmasi (zerinde de
olumsuz etkileri vardir. Asiri fruktoz tiketimi
serbest yag asitlerini, adiponektin seviyelerini
artirak insulin direncine zemin hazirlar [15].
Yapilan bir calismada %20 fruktoz diyetiyle
beslenen siganlarda 6 ayin sonunda normal
yem ile beslenen kontrol grubuna goére agirlik
artisinin daha fazla oldugu ve obezite gelistigi
g6zlendi [16]. Baska bir deneyde %66’lik fruktoz
diyetiyle beslenen siganlarda, sadece normal
yem ile beslenen kontrol grubuna goére daha
yiksek TG seviyesi gozlendi [17]. Insanlarda
da birgok calisma yiksek fruktozlu gidalar
tiketmenin obezite, insulin direnci, Tip 2 diyabet
olusumuyla iligkili oldugunu gésterdi [18]. Sonug
olarak yuksek fruktozla beslenmenin metabolik
bozukluklara sebep oldugu bunun da ener;ji
aliminda ve viacut agirligindaki degisimlerde
etkili oldugu belirlendi [19]. Calismamizda %20
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fruktoz ile beslenen sicanlarda bu verilerin
aksine herhangi bir agirlik artis1 saptanamadi.

Literatlrde fruktoz verilmesiyle dislipidemi
gelisimi arasindaki baglantiy1 gosteren pek ¢ok
calisma vardir [20]. Yiksek fruktoz tiketiminin
visseral adipositeye, artmig serum TG, TCHOL
ve LDL dizeyine, azalmig HDL dizeyine
neden oldugu gosterildi [21]. Ayrica artmis kan
basinci ve insilin direncinin gelistigini gosteren
calismalar g6z o6nltne alinirsa fruktoz verilen
sicanlarda etkili bir sekilde MetS gelistirilebildigi
soylenebilir [22, 23]. Bizim ¢alismamizda
plazma TCHOL, TG ve HDL dizeylerinin
kontrol grubundan farkli olmadigi ve dislipidemi
gelismedigi tespit edildi.

Arastirmamizin  bu  parametreler igin
sonuclart  kullandigimiz  yontem ile efektif
bir sekilde lipid metabolizmasinda bozukluk
gelismedigini  gosterdi. Bel cevresindeki
yaglanmanin pek c¢ok deneysel obezite
modellinde 6zellikle de monosodyum glutamat
ile olusturulan obezite modelinde arttig1 bilinir
[24]. Bu yaglanma artigi insulin direnci ile yakin
iliskilidir. Biz de kontrol ve %20 fruktoz verilen
deney grubunda retroperitoneal yag miktarini
Olctik. Deney grubunda retroperitoneal yag
miktari kontrole gére yuksek miktarda olsa da
gruplarin birbirlerinden istatistiksel olarak farkl
anlamlihda sahip olmadigi yerine istatistiksel
olarak anlamli dizeyde birbirinden farkli
olmadigi saptandi.

MetS’in bir karakteristigi de normoglisemi ve
hiperinsulinemidir. Bunun teyidi i¢in acglik kan
glikoz ve insllin dizeyleri 6lculdi. Kontrol ile
MetS grubu arasinda aclik kan glikozu agisindan
bir fark yoktu. Insiilin diizeyleri agisindan ise
Mets grubunda artis yoninde bir egilim izlense
de kontrol grubuna gore istatiksel olarak
anlamlihk olmadidi saptandi. OGTT’ye verilen
insulin yanitinin yine bu iki grup agisindan
farkli olmadigi saptandi. OGTT’ye verilen kan
glikoz yanitinin, ilging olarak 60. dakikadan
itibaren azalmasi beklenirken aksine 120.
dakikada dahi artis yoninde oldugu géruldu. Bu
durum siganlara verilen anestezinin etkisinden
ortaya ¢ikmis olabilir. Anesteziklerin kan sekeri
regllasyonunu bozdudu ve anestezi altindaki
deney hayvanin yuksek kan glikoz de@erlerine
sahip oldugu literattrde gosterildi [25]. Aglik kan
inslin duzeyindeki kalibi HOMA-IR skorunda
da goOzledik. MetS grubu instlin direncinin
gOstergesi olan yuksek bir HOMA-IR skoruna
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sahipken kontrol ile karsilastirildiginda anlaml
bir degisiklik olmadidi saptandi.

Obezite cerrahisi diger adiyla metabolik
cerrahi temel olarak iki hipotez tizerine temellidir.
Bunlar; 6n bagirsak (foregut) hipotezi ve arka
bagirsak (hindgut) hipotezidir. Arka bagirsak
hipotezi, kismen sindirilmis besinlerin distal
bagirsaga hizli iletilmesi ile olusturulan fizyolojik
sinyal sonucu olumlu metabolik etkilerin
ortaya cikmasina dayanir [26]. Arka bagirsak
hipotezine yonelik yapilan ameliyatlarin simdiye
kadar bildirilen etkilerinin ince bagirsak kaynakli
enterik hormonlar (inkretinler) nedeniyle ortaya
¢iktigr vurgulandi. En iyi bilinen inkretinler
Glucagon Like Peptide-1 (GLP-1), Glucose-
dependent Insulinotropic Peptide (GIP) ve Peptit
YY (PYY)dir[27]. On bagirsak hipotezibesinlerin
duedonum ve proksimal bagirsaklardan
gecisinin hizlandiriimasi veya tamamen bypass
edilmesinin bu bdlgelerden salgilanan insilin
direnci ve tip 2 diyabet gelisiminde gérev alan
faktor/faktorlerin -~ (dekretinler)  salinmasinin
engellenmesi gortsine dayanir [28]. Yukarida
siralanan inkretin hormonlar ve gesitli fizyolojik
etkileri literatlirde genisce bir ¢alisma alanina
sahiptir. Dekretin sinifina giren ve bahsedilen
etkilere yol agan hormon veya hormonlar henuz
tam olarak tanimlanmamis ise de adaylardan
biri NMU’dur.

23-25-amino  asitlik  bir peptit olan
Neuromedin U (NMU), NMU hem merkezi sinir
sisteminde hem de periferik dokularda yaygin
olarak eksprese edilen bir proteindir [29]. Son
zamanlarda, NMU’nun bagirsagin proksimal
kisminin endokrin hiicrelerinde eksprese edildigi
ve insan adaciklarindan insulin sekresyonunu
bir dekretin mekanizmasi ile bastirdigi gosterildi
[30]. Yine yapilan c¢alismalarda NMU’nun
izole sican adaciklarindan ve perflize sigan
pankreasindan insdlin  salinimini  azalttigi
gOsterildi [31]. Bu calismalara zit olarak hem
invivohem deinvitroNMU’nunglikozhomestazisi
Uzerine etkili olmadigi ve bir dekretin olarak
islev gérmedigi yolunda bulgular da vardir [32].
Arastirmamiza benzer bir galismada normal ve
NMU knockout hayvanlara glikoz tolerans testi
yapildi ve NMU geni susturulmus hayvanlarda
instlin duzeyi arastirildi. Beklenenin aksine
NMU geni susturulmus hayvanlarda insilin
dizeyi ylksek bulunmamis ve NMU olmadigi
halde insllin dlizeyinin artmamasi nedeniyle
NMU’nun dekretin bir hormon olarak goérev
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yapmadigl sonucuna varilmistir [33]. NMU’nun
glikoz metabolizmasi Uzerine etkisi olmadigini
gOsteren calismalarda plazma NMU dizeyi
Olgulmeden, glikoz tolerans testi glikozun
dogrudan kana verilmesi ile yapildi. Glikozun
oral yerine dogrudan kana verilmesi dekretin
tanimi igin dogru bir uygulama yontemi degildir.
Dekretin 6zelligine sahip bir hormonun kandaki
dlzeyinin artmasi ve fonksiyon gostermesi icin
besinlerin adiz yoluyla alinmasi ve proksimal
bagirsak ile kargilasmalari  gerekir. Biz
calismamizda %20 fruktoz diyeti ile beslenen
sicanlarda bazal ve OGTT'ye verilen NMU
yanitinin kontrol siganlarina gore ne olacagini
arastirdik. Bazal NMU duzeyi, YFD ile beslenen
siganlarda kontrol grubuna gore istatiksel olarak
Onemli oranda yuksek bulundu. Bu yukseklik
OGTT’nin 30. dakikasinda da yuksek bulunmus
ise de istatistiksel olarak kontrol grubundan
farkh degildi. 60 ve 120. dakikalarda ise NMU
plazma dizeyi yine bazaldeki gibi kontrolden
anlamli olarak yuksek bulundu. Literatirde
bazal dizeydeki NMU artisinin YFED ile ilgisini
acgiklayan bir calismaya rastlamadik. Bunun
her ne kadar anlamh olmasa da HOMA-IR
skorundaki artma ydnindeki egilimi azaltmaya
yodnelik kompanse edici bir yanit olabilecegini
disundik. 30. dakikada kan glikozundaki
yukselmeye cevaben azalmasi kan sekerinin
dizenlenmesine yonelik dekretin azalmasi
yaniti olabilecegini dusundik. 60. ve 120.
dakikalarda NMU plazma duzeyinin kontrole
gore o6nemli oranda artmasi hiperinsilinemiyi
Onlemeye yonelik bir yanit olarak dusunilda.

Sonug olarak bulgularimiz, YFD ile etkili bir
MetS modelini olusturamadigimizi gdstermis
olsa da, YFD ile beslenmenin siganlarda
olusturdugu glikoza cevaben neuromedin U
yanitindaki deg@isimlerin bundan sonra yapilacak
olan galismalara isik tutacagini disiinmekteyiz.
Bu bulgu literattrde ilk olmasindan dolay1 6nem
arz etmektedir ve bu konuda daha detayl
¢alismalara ihtiyag vardir.
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Nadir bir akut karin nedeni: apendiks vermiformis divertikulit
A rare cause of acute abdomen: appendix vermiformis diverticulitis
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Oz

Akut apandisit, akut batinin en sik nedeni olmakla beraber, appendikiler divertikilite bagl akut batin tablosu
oldukga nadir gortlmektedir. Appendikuler divertikulitin gérilme sikligi %0,004 ile %2,1 arasinda degisiklik
gostermektedir. Genel cerrahi uzmanlari appendikiler divertikilit tanisini kolaylikla atlayabilmektedirler.
Bundan dolayi cogunlukla cerrahi sonrasi patolojik inceleme sonunda tani konulabilmektedir. Bu sunumda akut
apandisit nedeni ile opere edilen ve patolojik incelemesinde appendikiler divertikulit olarak degerlendirilen bir
olgu tartigiimistir.

Anahtar kelimeler: Appendikuler divertikdilit, akut batin, akut apandisit.
Kantar S. Nadir bir akut karin nedeni: apendiks vermiformis divertiktlit. Pam Tip Derg 2021;14:494-495.

Abstract

Although acute appendicitis is the most common cause of acute abdomen, acute abdomen due to appendicular
diverticulitis is extremely rare. The frequency of appendicular diverticulitis varies between 0,004% and 2,1%.
General surgery specialists can easily skip the diagnosis of appendicular diverticulitis. For this reason, diagnosis
can be made mostly after the pathological examination after surgery. In this presentation, a patient who was
operated for acute appendicitis and evaluated as appendicular diverticulitis on his pathological examination was

discussed.

Key words: Appendicular diverticulitis, acute abdomen, acute appendicitis.

Kantar S. A rare cause of acute abdomen: appendix vermiformis diverticulitis. Pam Med J 2021;14:494-495.

Giris

Yasam boyu apandisit gelisme riski ikinci
ve Uglncl dekatlarda en yuksek olmak Uzere
erkeklerde %8,6 kadinlardaise %6,7 oranindadir
[1]. Erigkinde appendiksin ortalama uzunlugu
6-9 cm’dir ancak < 1 cm ile > 30 cm’e kadar
farkhlik gosterebilir. Dis ¢apl 3-8 mm arasinda
degisirken, lUmen ¢api 1-3 mm arasinda olabilir
[2]. Diger barsak segmentleri gibi appendiks de
divertikil formasyonuna uygun olmakla birlikte,
bu organin gercek dogumsal divertikili ender
olarak bildirilmistir [3]. Appendiks vermiformiste
yer alan divertikuller ilk kez 1893 yilinda Kelynak
tarafindan tanimlanmistir. Diger tim divertikaller
gibi appendiks divertikilleri de, konjenital ya
da edinsel olarak siniflandiriimaktadirlar [4, 5].
Appendiks divertikulitinin gértlme sikligi %0,004
ile %2,1 arasinda degisiklik gostermektedir [6].

Olgu

Sag alt kadran agrisi nedeni ile acil servise
bagsvuran 49 yasinda erkek hastanin fizik
muayenesinde sag alt kadranda defans ve
hassasiyet mevcuttu. Karaciger sirozu siphesi
ile takip edilen, alkol kullanimi &ykisu olan
hastanin laboratuvar sonuglarinda; wbc: 11000,
nétrofil: 7600, hg: 15, plt: 222, ast: 166, alt: 229,
ggt: 293 olarak saptandi. Gekilen tim abdomen
ultrasonunda; sag alt kadranda etrafi inflame
olanve 7 mm ¢apaulasanduvari 6demliapandisit
ile uyumlu goérinim izlendi. Hasta operasyona
alindi. Yapilan batin i¢i gdézlemde appendiks
kataral evrede ve appendiks mezosu oldukca
o6demli idi. Laparoskopik appendektomi yapildi.
Patoloji sonucunda appendiks makroskopik
olarak 5 cm uzunlugunda, en genis yerinde 0,8
cm capinda, serozasi yer yer fibrin ile ortulQ,
olarak izlendi. Distalde serozadan yag doku
icerisine uzanim gésteren kanamali bir alan

Sezai Kantar, Uzm. Dr. Merzifon Kara Mustafa Pasa Devlet Hastanesi Genel Cerrahi Klinigi, Merzifon, Amasya, Turkiye, e-posta: sezaikantar@
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izlendi  (divertikil ~ ?,  perforasyon?).

Yapilan seri kesilerde appendiks limeni agik
olarak izlendi ve appendikiler divertikdlit ve
periappendisit ile uyumlu olarak degerlendirildi
(Resim 1).

Resim 1. Divertikil ve appendiksi iceren
longutudinal kesit
Appendiks mezosu igerisine dogru uzanan,

perforasyona sekonder olarak devamliligi bozulmus
mukozal tabaka ve submukozal alanda devam eden
ince muskuler tabaka izlenmekte

Tartigsma

Appendiksin histolojik ozellikleri 3
kisimda ele alinabilir. Serozal tabaka, tam
tamamlanmamis bazen de hi¢ bulunmayan
muskuler tabaka, submukoza ve mukoza [7].
Appendiks divertikulitlerinin  genelde kiguk
olmasi ve mezenterik tarafta yerlesmesinden
dolayi peroperatif tespit edilmesi kolay degildir.
Dolayisiyla laparotomide ya da laparoskopide
tanlyr koymak kolay degildir. Genelde tani
histopatolojik inceleme ile konur [8]. Bizim
olgumuzda da preoperatif ya da peroperatif
divertikdlit tanisi koymak mumkin olmamigtir.
Bununla beraber patolojik inceleme sonrasi
appendiks mezosu igerisine uzanan divertikulit
tanisi konulmustur.

Majeski ve ark.’nin [5] yaptigi
calismada appendiks divertikullerinin
genellikle semptomsuz oldugu ve nadiren
komplikasyonlara yol actigi belirtiimis, bazi
yayinlarda ise hastalarin Ggte ikisine yakin
kisminda divertikilit gelisebilecegi, perforasyon
riskinin yUksek oldugu, bu nedenle dikkatli
olunmasi gerektigi belirtiimektedir [5]. Gokce
ve ark.’nin [9] yaptigi bir calismada appendiks
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divertikilitlerinde perforasyon orani  %34,3
olarak saptanmigtir [9]. Bizim olgumuzda intraop
gorulebilen perforasyon alani mevcut degildi
ancak patolojik degerlendirmede perforasyon
ve periappendisit ile uyumlu bulgular mevcuttu.

Sonug¢ olarak; akut apandisit en sik akut
batin nedeni olmakla beraber nadir olarak
appendikuler divertikllitin de akut batina neden
olabilecedi unutulmamalidir. Akut apandisite
nazaran yuksek perforasyon riski nedeniile daha
temkinli olunmasi gerekmektedir. Olgumuzun
appendikuler divertikilitlere yaklagim
konusunda litaratire katki saglayacagini
distnlyoruz.

Cikar iliskisi: Yazar cikar iliskisi olmadigini
beyan eder.
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Acute multifocal osteomyelitis: Tc-99m Methylendiphosphanate, Tc-99m
HMPAO leucocytes and Tc-99m (V) dimercaptosuccinic acid imaging

Akut multifokal osteomiyelit: Tc-99m Methylendiphosphanate, Tc-99m HMPAO
I6kosit ve Tc-99m (V) dimercaptosuccinic acid goriintileme

Dogangin Yuksel
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Abstract

A 13 years old male was referred to nuclear medicine department for evaluation of suspected acute
multifocal osteomyelitis. The staphylococcal infection was showed by blood culture. We performed Tc- 99m
methylendiphosphanate (MDP) bone scan, Tc-99m HMPAO leukocyte scan and Tc-99m (V) dimercaptosuccinic
acid (DMSA) scintigraphy. In this case, we were able to compare the bone and soft tissue uptakes of Tc-99m (V)
DMSA with Tc-99m MDP and Tc-99m HMPAO leucocytes uptakes; simultaneously. Tc-99m (V) DMSA uptake
was similar to Tc-99m MDP and Tc-99m HMPAO leucocytes.

Key words: Tc-99m (V) DMSA, osteomyelitis, Tc-99m MDP, Tc-99m HMPAO, leukocyte.

Yuksel D. Acute multifocal osteomyelitis: Tc-99m Methylendiphosphanate, Tc-99m HMPAO leucocytes and Tc-
99m (V) dimercaptosuccinic acid imaging. Pam Med J 2021;14:496-498.

Oz

13 yasindaki erkek gocuk, stipheli akut multifokal osteomiyelit tanisi igin nikleer tip bolimiine sevk edildi. Kan
kdltard ile stafilokok enfeksiyonu gosterildi. Tc-99m MDP kemik, Tc-99m HMPAO I6kosit tim viicut taramasi ve Tc-
99m (V) dimerkaptosuksinik asit tim vicut sintigrafisi yapildi. Kemik ve yumusak doku enfeksiyonunun Tc-99m
(V) DMSA tutulumu, Tc-99m MDP ve Tc-99m HMPAO I6kosit tutulumlari ile es zamanli olarak degerlendirebildi.
Tc-99m (V) DMSA tutulumu, Tc-99m MDP ve Tc-99m HMPAO Iokosit sintigrafisinde gorilen tutuluma benzerdi.

Anahtar kelimeler: Tc-99m (V) DMSA, osteomiyelit, Tc-99m MDP, Tc-99m HMPAO, Iokosit.

Yiksel D. Akut multifokal osteomiyelit: Tc-99m Methylendiphosphanate, Tc-99m HMPAO I6kosit ve Tc-99m (V)
dimercaptosuccinic acid goruntileme. Pam Tip Derg 2021;14:496-498

Introduction 9mTc(V) dimercaptosuccinic acid is taken
o up both by the bone lesions [4-7] and by some
Several nuclear medicine procedures are o tissye infections [7-11]. We present the
being used for the evaluation of osteomyelitis. findings of *mTc(V)-DMSA scan as comparison
The choice of modalities depends on whether or with *"Tc-MDP bone scintigraphy and *"Tc-
notthe bone hasbeeninjured (previously affected
by other pathologic conditions) and on the site of
the suspected infection [1, 2]. Multiphase bone
scanning is the imaging modality of first choice Case report
for suspected osteomyelitis. Another useful test

in the diagnosis of osteomyelitis is '"'In oxine or ' .
9%nTc- hexamethylpropylene amine (HMPAO) medicine department for evaluation of suspected

labeled leukocyte imaging as specific agent acute ostepmyelitis. He.has suffered fever, pain
for infection. *mTc-HMPAO labeled leukocyte ~ @nd swelling on left thigh, left knee and right
imaging can safely be applied in children. f.oot.for Qne week. We detected a.cute infection
This agent is more accurate at localization of findings in blood studies, as following: leukocyte
lesions than *™Tc-phosphanate in children and C‘?“”t: 14000/mm3., CRP: + + +, ESR: 60 mm/
more specific in detecting infection at site of min and neutrophlls _82% in blood smear. The
preexisting disease [3]. staphylococcal infection was showed by blood
culture. The patient relieved by IV vancomicine
treatment.

HMPAO- leukocyte imaging in the case with
multifocal osteomyelitis.

A 13-years old male was referred to nuclear

Dogangtin Yuksel, Prof. Pamukkale University Medical Faculty, Department of Nuclear Medicine, Denizli, Turkey, e-mail: dyuksel@pamukkale.edu.tr
(orcid.org/0000-0003-0983-2834) (Corresponding Author)
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The increased bone uptake at left sacroiliac
junction, left iliac crest, left femur metaphyseal
region and femoral head, distal right tibia,
distal left femur and proximal left fibula were
revealed by ®™Tc-MDP bone scintigraphy. **"Tc-
HMPAO leukocyte uptake areas in bone tissue
were similar to bone scan but its accumulation
intensities were less than bone scan. In addition,
they were demonstrated soft tissue uptake areas

left fibula by the labeled leukocyte scan. ®mTc(V)-
DMSA uptake in early scans (3.hr) were observed
in all localizations of soft tissue infection detected
by *mTc-HMPAO leucocyte scan. **"Tc-HMPAO
leucocyte uptakes were more intens than
%mTe(V)-DMSA uptakes in localizations of soft
tissue infection. In the late (6.hr) *™ Tc(V)-DMSA
imaging, the localisation of activity accumulation
were similar to **"Tc-MDP scan (Figure 1).

in lateral of left hip, distal left tibia and proximal

Anterior pelvis Posterior pelvis Anterior knees Anterior ankles .
. -

Tc-99m MDP 3. hr

— -
- -

Tc-99m HMPAO LEUCOCYTES 3. hr
FT ™~

o4 !

Tc-99m (V) DMSA 3. hr

-4

-

, )

Tc-99m (V) DMSA 6. hr

Figure 1. Bone scintigraphy, leukocyte scan and Tc-99m (V) DMSA scan were obtained using 370
MBgq (10mCi) Tc-99m MDP, 185 MBq (5 mCi) Tc-99m HMPAO leucocytes and 185 MBq (5 mCi) Tc-
99m (V) DMSA [14]; respectively. All of scintigraphy studies were acquired by LEAP collimator in 256
x 256 matrix size. Planar images were obtained at 3" hour for Tc-99m MDP and Tc-99m HMPAO
leucocytes. Tc-99m (V) DMSA scans were performed at 3" and 6" hours. The period between scans
of each radiopharmaceutical was two days. Uptake areas of Tc-99m HMPAO leucocytes in bone
tissue were similar to bone scan and Tc-99m (V)-DMSA scan. Tc-99m (V) DMSA accumulation in the
late (6.hr) was similar localizations to Tc-99m MDP uptakes. Tc-99m (V) DMSA uptake in early phase
(3.hr) scan and late phase (6.hr) scan were observed in the all infected localizations of soft tissue and
bone detected by Tc-99m HMPAO leucocyte scan
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Discussion

In the case reported here, we were able
to compare simultaneously %"Tc(V)-DMSA
uptakes of the bone and soft tissue infection
with  ®"Tc-MDP and *"Tc labeled WBC
scintigraphies. Because normal bone uptake
of ®mTc(V)-DMSA was less than *"Tc-MDP,
9mTc(V)-DMSA scan delineated bone infection
areas better than *"Tc-MDP scan. Early and
late *°"Tc(V)-DMSA uptakes showed similar
behaviors with use of ®*™Tc labeled WBC and
9mTc-MDP scintigraphies in the assessment of
soft tissue and bone infection; respectively.

9mTc(V)-DMSA is localized in bone lesions
like %*mTc-MDP localizations. Some authors have
postulated that pentavalent core of *®mTc(V)-
DMSA (TcO,* ) resembles the phosphate ion
(PO,*") and that it accumulates in bone lesions
by a mechanism similar to that for phosphate
[7, 12-14].

As a result, ®"Tc(V)-DMSA scan performed
at 3. hr and 6.hr was able to show the multifocal
osteomyelitis foci.

Conflict of interest: No conflict of interest
was declared by the author.
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Lityum kullanimina bagh gelisen akneiform ilag eriipsiyonu
Lithium-induced acneiform eruptions
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Oz

Lityum, ilk kez 1949 yilinda Avusturyali psikiyatr John Cade tarafindan manik hastalar Gzerinde denenmistir.
Bircok klinik calismada da etkisi kabul géren lityum, 1970 yilinda FDA onayini almistir. Lityum duygudurum
dizenlemek adina kullanilan ilaglarin basinda gelmesine karsin dar bir terapétik araliga sahiptir. Lityumun
dermatolojik problemleri de igine alan bircok advers etkiye neden oldugu bildiriimektedir. Yapilan ¢alismalarda
lityum kullanan hastalarda dermatolojik yan etkilerin basinda akne vulgaris bulunmaktadir. Bu yan etki tedavi
edilmedigi takdirde emosyonel ve fiziksel bozukluklara neden olarak sosyal izolasyon, is bulma gugcligu,
depresyon ve intihar girisimine yol acabilmektedir. Calismamizda lityum tedavi dozu artirildiktan sonra ortaya
¢ikan akne vulgaris olgusunu, nadir goérilmesi ve tedavi ydntinden énemli olmasi nedeniyle sunmayi amagcladik.

Anahtar kelimeler: Lityum, akne, yan etki.

Soytirk K, Hocaoglu C. Lityum kullanimina baglh gelisen akneiform ila¢ ertipsiyonu. Pam Tip Derg 2021;14:500-
504.

Abstract

Lithium was first tested on manic patients by the Austrian psychiatrist John Cade in 1949. Lithium, the effect of
which is accepted in many clinical studies, was approved by the FDA in 1970. Although lithium is most valuable
drug used to regulate mood, it has a narrow therapeutic range. Lithium has been reported to cause many
adverse effects, including dermatological problems. Acne vulgaris is one of the dermatological side effects in
patients using lithium. If this side effect is not treated, it can cause emotional and physical disorders, leading
to social isolation, difficulty in finding employment, depression and suicide attempt. In our study, we aimed to
present the case of acne vulgaris, which occurs after increasing the lithium treatment dose, because it is rare
and important in terms of treatment.

Key words: Lithium, acne, side effect.

Soyturk K, Hocaoglu C. Lithium-induced acneiform eruptions. Pam Med J 2021;14:500-504.

Giris %45 olarak bildiriimektedir [1, 2]. En sik gorilen
dermatolojik yan etkilerin baginda akne ve

Lityum, tedavi edici dozlarda kullan||d|g|nda psariazis gelmektedir [1]

fazla yan etkisi olmayan birilactir. En sik gérilen

ve hafif gegcen yan etkileri arasinda bulanti,
fazla su icme ve idrara ¢ikma, istah artmasi ve
kilo alma sayilabilir. Lityumun bdbrekler, tiroid
fonksiyonlari Gzerine olan istenmeyen efkileri
bilinmekle birlikte, dermatolojik yan etkileri ¢ok
fazla taninmamakta veya g6z ardi edilmektedir
[1]. Akne, psdriasis benzeri lezyonlar, vajinal ve
mukozal Ulserasyon, hidradenitis suppurativa,
likenoid stomatit, eritamatéz makulopapuler
ras, sa¢ dokllmesi, harita dil, sigillerde artis
gibi lityum kullanimina bagh ortaya c¢ikan
dermatolojik yan etkiler mevcuttur. Lityuma
bagli dermatolojik yan etkilerin insidansi %3 ile

Akne vulgaris papdul, pustil, komedon ya
da nodduller gibi farkh lezyonlarla seyreden
skar birakabilen, sik goérilen bir sebase bez
hastaligidir. Sebase bez aktivasyon artisi ile
birlikte ergenlik sonrasi ve 6zellikle de erkeklerde
daha sik gorulur. Etyolojisi ise multifaktoriyeldir
[3]. Kortikosteroidler, anabolik hormonlar,
lityum, tuberklloz tedavisinde kullanilan ilaclar,
antikonvilzanlar, antipsikotikler ve daha birgok
ilag akne olusumuna neden olabilir [4].

Lityum kullanimi ile iligkili akne olusumunun
etyopatagenezi tam olarak bilinmemekle birlikte,
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lityumun dolasimdaki nétrofil kemotaksisini
arttirdigu, lizozomal enzim salinimini
uyardigi  ve folikiiler hiperkeratoza neden
oldugu ileri surtlmustdr [1, 2]. Lambert ve ark.
[5] ise yaptiklari ¢calismada kesin patofizyolojik
mekanizmanin anlasilamadigini ancak htcre
ici ve disi katyonlarin yer degisiklikleri ve siklik
adenozin monofosfat aracili mekanizmalardaki
eksikligin buna neden olabilecegini ileri
surmdaslerdir. Ayrica guncel c¢alismalar akne
vulgaris  etiyopatogenezinde toll benzeri
reseptdrler ve antimikrobiyal peptidlerin de rol
oynadigini gostermektedir [6]. Lityuma bagh
aknenin - tipik klinik goérinimd  komedon
veya kistlerin varligi olmadan, govde, yliz ve
ekstremitelerde monomorfik, papulopustiler
erupsiyonlar seklindedir. Lityuma bagli ortaya
¢cikan akne geleneksel tedavi uygulamalarina
direngli olabilir. Ancak, ila¢ kesilmesi ya da doz
azaltiimasi ile gerileyebilir [7, 8]. Akne hastanin
islevselligini etkileyen bir hastaliktir. Aknenin
siddeti ile anksiyete ve depresyon siddeti
arasinda korelasyon bulunmaktadir. Akne
ayni zamanda kot benlik imaji ile de iligkilidir
[8]. Tedavi edilmedigi zaman o6zellikle gencg
bireylerde emosyonel ve fiziksel bozukluklara
neden olarak sosyal izolasyon, is bulma
glclagu, depresyon ve intihar girisimine yol
acabilmektedir [6]. Bu calismada yaklasik 10
yildir bipolar bozukluk tanisi ile takipli, son
alti yildir duzenli lityum tedavisi alan ve lityum
kullanimina bagli akne gelisen kadin hasta
literatlr bulgulari egliginde sunulmustur.

Olgu sunumu

Bayan H., 27 yasinda, lise mezunu, bekar,
ailesiyle birlikte yasiyor. Cok konusma, agsiri
hareketlilik, uykusuzluk, sinirlilik yakinmalari
ile yakini tarafindan ayaktan tedavi birimimize
getirilen hasta ayni gun icinde servisimize kabul
edildi. ik yakinmalari 17 yasinda konusma
miktarinda artma, asiri neselilik hali, yerinde
duramama, uzun sire dikkatini bir konuya
odaklayamama, derslerini takip edememe
seklinde baslayan hastanin 6zellikle ilkbahar
ve yaz aylarinda hastalik dénemlerinin (manik
doénem) oldugu ve 2011-2020 yillarn arasinda
bipolar bozukluk tanisi ile alti kez yatarak tedavi
gordugu d6grenildi. Uzun suredir tarafimizca
takipli olan hastanin yaklasik alti yildir lityum
600-1200 mg/gun ve ketiapin 400-800 mg/gun
tedavisini kullandigi saptanmistir.
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Bir agabeyinde sizofreni, ablasi ve iki
kuzeninde de bipolar bozukluk éykist oldugu
bilinen hastanin bilinen ek hastalig yoktur.

Vital Bulgular: Normal, Beden Kitle
indeksi:31,8, Nérolojik muayene ve diger sistem
muayeneleri dogal muayene sinirlari igerisinde,
elektroensefalografi (EEG) ve manyetik
rezonans (MR) gorintileme olagan sinirlarda,
hormon tahlilleri hemogram ve biyokimyasal
degerler normal olarak degerlendirildi.

Ruhsal durum muayenesi: Yagsinda
gérinumde, giyimi renkli ve gin igi sik kiyafet
degistiriyordu. Ozbakimi yerindeydi. Gz temasi
kuruyorve gérismeye istekliydi. Konusmahizive
miktari artmisti. Sorulan sorulara dogal cevaplar
verebilse de devaminda artmis c¢agrisimlari
nedeniyle konusmasini  sonlandiramiyordu.
Affekt 6forik, duygudurumu yukselmisti. Gergedi
degerlendirme yetisi ve soyut dislince yetisi
bozulmustu. Algilamada herhangi illizyon
ve halusinasyon izlenmedi. Cagrisimlari
hizlanmis, fikir ugusmalari mevcuttu. Dislince
miktari artmis, dusunce sireci ve g¢agrigimlari
dizensizdi. Dusunce igeriginde lise 6grenimini
tamamlamak, ilgilendigi spor tiri olan
tekwandoda ileri seviyelere gecebilmekle ilgili
distinceler mevcuttu. Disa vuran davranislari
artmig olarak gozlendi.

Hastanin Kisa Psikiyatrik Degerlendirme
Olgegi (BPRS):19, Young Mani Derecelendirme
Olgegi:26, Pozitif Belirtileri Degerlendirme
Olgegi:26, Negatif Belirtileri Degerlendirme
Olgegi:5 puan olarak degerlendirildi.

Psikiyatrik degerlendirme sonrasi Mental
Bozukluklarin Tanisal ve Sayimsal El Kitabi
(DSM-5)'e gore bipolar bozukluk manik donem
tanisiyla hastaya lityum 900 mg/gun, ketiapin
900 mg/gun, haloperidol 10 mg/gtn, biperiden
2 mg/gun tedavisi duzenlendi. Lityum serum
dizeyi 0,48 mEq/It olarak olg¢lilen hastanin
lityum tedavisi 1200 mg/gin olarak yeniden
duzenlendi. Lityum dozu artirildiktan bes gun
sonra yuzinde -6zellikle parotis ile uyumlu
alanda olmak Uzere- bacaklarda ve sirtta
akneiform ve pustiler lezyonlar izlenen hasta
dermatolojiye konstilte edildi ve lityuma bagl
akne olarak degerlendirildi (Resim 1). Topikal
izotretinoin tedavisi dizenlenen ve dncesinde
herhangi bir akne ya da dermatolojik hastalik
OykusU bulunmayan hastanin yaklasik bir hafta
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icinde lezyonlarinda gerileme izlendi (Resim
2). Hastadan ve yakinindan izin alinip tedavi
oncesinde ve tedavi sonrasinda karsilastirma
amaglh plak bolgeleri fotograflanarak kayit altina
alindi. Calisma yazimi Oncesi de hastadan ve
yakinindan gerekli onam alindi.

Resim 1. Lityuma bagh gelisen acne vulgaris
gOrinum, tedavi 6ncesi

Resim 2. Lityuma bagli gelisen acne vulgaris
gOrinim, tedavi sonrasi

Tartisma

Olgu sunumumuzda lityuma bagh akne
lezyonlarinin lityum kullaniminin altinci yilinda
ve lityum dozunun hizli arttirlmasi sonrasi
ortaya ¢ikmasi olguyu ilging kilan ozelliklerdir.
Calismamizda lityuma bagh dermatolojik yan
etkilerin hekimlerin gézinden kacabildigi, uzun
sureli kullanim sirasinda da ortaya gikabilecegi
ve hastalarin tedavi uyumlarini bozabilecedi
konusunda klinisyenlerin dikkatinin ¢ekilmesi
amaclanmistir.

ik olarak Kusumi 1971'de iki hastada lityum
sonrasi gelisen akneiform dékuntdleri bildirmigtir.
Her iki vakada da lityum kesildiginde aknelerin
kayboldugunu kaydetmistir. Kusumi'nin raporu
diger arastirmacilar tarafindan surdurilmis ve
17 akne veya akneiform lezyon raporlanmistir.
Bes vakada lityum sonrasi lezyonlarin ilk kez
gelistigi, iki vakada daha énce olan lezyonlarin
siddetini artirdidi izlenmistir. Kalan 10 vakada
ise yazar bu ayrimi yapamamistir [9].

Yeung ve Chan’in [10] yaptigi calismada
lityum kullanan hastalar ve diger psikotrop
ilaclari kullanan hastalardaki dermatolojik yan
etkiler kiyaslanmis ve basta akne ve psoryazis
olmak Uzere deri reaksiyonlarinin lityum
kullanan grupta %45 daha ylksek oldugunu
bildirmislerdir. Bir baska ¢alismada Chan ve ark.
[2] , 51 lityum ve 57 baska psikotrop kullanan
hasta Gizerinde lityum ve diger psikotrop ilaglarin
dermatolojik yan etkilerini kiyaslamig ve lityum
ile tedavi edilen hastalarda kontrol grubuna
gore anlamh derecede daha fazla ikincil
deri reaksiyonu gelistigi ve erkek hastalarda
kadinlara gore daha fazla izlendigi gosterilmigstir.
Kanzaki’'nin [11] yayinladigi olguda ise 26 yas
kadin hastaya psikoz tanisi ile baglanan lityum
tedavisi sonrasi yuzinde, gdégsunde ve sirtinda
akneiform lezyonlar bildirmistir. Olgumuzda da
benzer sekilde ylz, sirt ve bacaklarda ortaya
ctkan akneler dikkat cekmekteydi.

Vacaflor ve ark. [12] yayinladiklari makalede
53 yasindaki hastada yaygin makulopapuler
dokuntl gelistigini belirtmislerdir. Birden fazla
ilagc kullanimi sonucu gelistigi icin kaynagini
kesin olarak bulabilmek adina kullandigi lityum,
klorpromazin, perfenazin ilaglarinin timina
kesip lezyonlarin 48 saat sonucunda iyilestigini
g6zlemlemiglerdir. Ancak lityum tedavisi yeniden
baslandiktan 60 dakika sonra lezyonlar yeniden
ortaya ¢ikmistir.
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Lityum iceren ilaglarin agiz yoluyla alinmasi
deride yan etkilere neden olabilir ancak ciddi
yan etkiler nadirdir. Akneiform dermatozlar en
sik tarif edilmigtir. Lityum bagli dermatolojik
yan etkilerin altinda yatan mekanizmalar heniz
tam olarak aydinlatilamamistir. Gulnimiize
kadar olan g¢alismalarda bu tir dermatolojik yan
etkilerin lityumun iyon tagsima sistemi Uzerindeki
etkisi, prostaglandin sentezinin engellenmesi,
dolagimdaki nétrofil seviyelerini yukseltmesi ve
I6kositlerden lizozomal salinimi desteklemesi
ile olustugu Uzerinde durulmustur [11-13].
Ozellikle akneiform eriipsiyon, folikllit ve
pustller psoriazis gibi dermatolojik yan etkilerin
epidermisteki noétrofilik infiltrasyonun patolojik
bulgulari ile iligkilendirilmistir [10]. Muhtemelen
serum lityum seviyesi dermatoz gelistirmede
belirleyici rol oynamaktadir. Ancak, bu konu
calismalarda yeterince arastiriimamistir. Lityum
entoksikasyonu ile dermatolojik yan etkiler
arasindaki iliski tam olarak bilinmemektedir.
Dermatolojik yan etkiler doza bagh gibi
goriinse de, erlpsiyonlarin ¢ogu serum lityum
dizeylerinin tedavi edici arahginda (0,5-1,5
mEq/L) ortaya ¢iktigiicin bunlarin varhgi sistemik
toksisiteye isaret etmemektedir [10]. Bununla
birlikte, lityum toksisitesini diglamak i¢in serum
lityum seviyelerini kontrol etmek yine de faydal
olacaktir. Calismamizda sunulan olgunun serum
lityum seviyesi akut mani dénemi i¢in 6nerilen
0,8-1,2 mEg/L arahdindadir. Akne olusumu
genellikle lityum basladiktan birkag hafta sonra
baslar [1]. Calismamizda yer alan olgunun uzun
suredir lityum kullaniminin olmasina ragmen,
akne gelisiminin tedavinin ge¢ déneminde hizli
doz artisi sonrasi ortaya gikmasi dikkat gekicidir.
Oncesinde hastanin kendisinde ya da ailesinde
ciddi akne oykusinin bulunmasi lityuma bagh
akne gelisimi ile risk faktori olarak bildirilmistir
[11]. Bizim olgumuzda ise 6ncesinde kendisinde
ya da ailesinde ciddi akne o6ykisli mevcut
degildi.

Lityuma bagli aknenin tedavi ilkeleri; hafif
durumlar i¢in lokal ve sistemik tedauvi ile lityum
dozunun azaltiimasini, tedaviye direncli agir
kosullar icin ise; lityum tedavisinin kesilmesini
icerir [10]. Lityumun, serum seviyesinin terapotik
araligin alt sinirinda olacak sekilde daha dusuk
bir dozda yeniden denenmesiya da lityum yerine
farkli birduygudurum dengeleyiciilagile tedaviye
devam edilmesi de bagka bir se¢genek olabilir [13,
14]. Lityuma bagl gelisen aknenin tedavisinde
surekli olarak etkili oldugu gosteriimemesine
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ragmen, akneden kaynaklanan kozmetik
defekti ve hastanin sikintisini azaltmak igin
izotreonin tedavisi kullanilabilir [10]. Ancak
izotreoninin  kendisi  kullanim  esnasinda
depresif belirtilere hatta intihar disincelerine
sebep olabileceginden hastanin ila¢c kullanimi
doneminde dikkatli izlenmesi gerekmektedir.
Cesitli calismalarda izotretinoinin  kullanimi
esnasinda depresif bozukluk orani %1 ile
%11 arasinda gdsteriimektedir [15]. Yine
de aknenin kendisi depresif belirtilere,
disUk o6zglvene, intihar riskine, sebebiyet
verebileceginden aknenin tedavisi énemlidir.
Olgumuzun akne tedavisi igin bir hafta sire ile
topikal izotretinoin kullanimi tercih edilmistir.
Lityum ile etkilesim, ardindan nefrotoksisite ve
lityum seviyelerinin toksik aralida yukselmesi
nedeniyle tetrasiklinden kaciniimalidir [10].
Dokintlu spesifik dermatolojik tedavilere kalici
olarak zayif bir yanit gosteriyorsa, lityumun
dozunun azaltilmasi veya kesilmesi gerekebilir.
Olgumuzun kullanmakta oldugu lityum dozu
azaltimamistir, akne topikal olarak tedavi
edilmigtir.

Sonug olarak; kétl benlik imaji, emosyonel
bozukluklar, is bulma gug¢ligi ve sosyal
izolasyona neden olabilen aknenin, hali
hazirda duygudurumu labil olan hastalarda
ilacin birakilmasi, depresyon ve hatta intihara
neden olabilecedi bilinmelidir. Bu nedenle
tedavi ekibi lityum kullanan hastalarda olasi her
turld yan etkiye karsi dikkatli olmasi gerektigi
gibi, gelisebilecek akne ve diger dermatolojik
problemler ve neticeleri konusunda da duyarli
olmalidirlar.

Cikar iligkisi: Yazarlar cikar iligkisi olmadigini
beyan eder.
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Hodgkin lenfoma ve akciger tipik karsinoid timor birlikteligi
Coexistence of hodgkin lymphoma and lung typical carcinoid tumor
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Oz

Akciger tipik karsinoid tumor kendine 6zgl klinikopatolojik 6zellikleri olan dusuk dereceli néroendokrin sistem
malignitesidir. Hodgkin hastalidi, yeni gelisen tedavi yontemleri ile ylksek oranda kir saglanabilen lenfoid
sistemin malign bir hastaligidir. Birgok calismada hodgkin hastalidi ile sekonder akciger kanseri varligi
gosterilmistir. Hodgkin lenfoma ve tipik karsinoid timor birlikteligini gdsteren bir olgu literatiirimizde olmadigi
icin olgumuzu sunmay! amacladik. Kasikta siglik sikayeti ile bagvuran elli yedi yaginda kadin hastanin yapilan
sag inguinal lenf nodu ekziyonel biyopsi sonucu miks selliler hodgkin lenfoma olarak sonuglandi. Es zamanl
yapilan PET BT(Pozitron Emisyon Tomografisi- Bilgisayarli Tomografi)’de akciger parankim alaninda 5,7x8,5
mm boyutlarinda SUV(Standardized Uptake Value) tutulumu gbéstermeyen nodul saptandi. Benign 6zellikler
gb6stermesi nedeniyle 6 aylik takibe alindi. Hastanin tGgiincu yil takibinde nodul boyutu 6,5x9,5 mm olarak l¢uldd.
Boyutsal progresyon nedeniyle wedge rezeksiyon uygulandi. Biyopsi sonucu, tipik karsinoid timor olarak
sonuglandi. Daha 6nce literatiirde akciger tipik karsinoid tUmor ile hodgkin lenfoma birlikteligi gosterilmemistir.
Bu nedenle literatiire katki saglayacagini disinmekteyiz. Sonug olarak, hodgkin lenfoma ile es zamanl tespit
edilen akciger noduillerinde senkron timaor olasiligi g6z dninde bulundurulmalidir.

Anahtar kelimeler: Hodgkin lenfoma, akciger tipik karsinoid timdr, senkron malignite.

Ucar HA, Kacar F, Yavasoglu i. Hodgkin lenfoma ve akciger tipik karsinoid timér birlikteligi. Pam Tip Derg
2021;14:506-509.

Abstract

Typical carcinoid tumor of the lung is a low-grade neuroendocrine system malignancy with distinctive
clinicopathological features. Hodgkin's disease is a malignant disease of the lymphoid system that can be
cured at high rate with newly developed treatment methods. Many studies have demonstrated the presence
of secondary lung cancer with Hodgkin's disease. Since case with Hodgkin lymphoma and typical carcinoid
tumor isn’t in literature, we aimed to present a new case. Fifty-seven-year-old female patient who presented
with the complaint of swelling in the groin diagnosed as a mixed cellular hodgkin lymphoma after undergoing
right inguinal lymph node excisional biopsy. Simultaneous PET-CT(Positron Emission Tomography- Computer
Tomography) imaging revealed a 5.7x8.5 mm nodule without SUV(Standardized Uptake Value) involvement
in the lung parenchyma area. It was followed for 6 months due to its benign characteristics. At the third year
of the patient’s follow-up nodule size was measured as 6.5x9.5 mm. Wedge resection was performed due to
the dimensional progression. Biopsy was resulted as typical carcinoid tumor. The association of lung typical
carcinoid tumor and Hodgkin lymphoma has not been reported in literature before. For this reason, we presented
a case that we think will contribute to the literature. In conclusion, the possibility of synchronous tumor should be
considered in lung nodules detected simultaneously with Hodgkin lymphoma.

Key words: Hodgkin lymphoma, lung typical carcinoid tumor, synchronous malignancy.
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Giris

Akciger karsinoid timédrleri, néroendokrin
morfoloji ve diferansiasyon gOsteren,
pulmoner diffiiz néroendokrin sistemin mattr
hdcrelerinden kaynaklanan, malign tumorlerdir.
Kendine 6zgu klinikopatolojik 6zellikleri olan bu
timorlerin dusuk dereceli olanlari tipik karsinoid
olarak adlandirilir. Karsinoid timorler tim
akciger kanserlerinin %1-2’sini olusturur [1-3].

Hodgkin hastaligi lenfoid sistemin malign bir
hastaligidir. Bu hastaliga en ¢ok lenf nodlarinda
rastlanmakla birlikte karaciger, kemik iligi;
akciger veya dalak gibi diger organlarda
da, Oozellikle hastaligin ilerlemis evrelerinde
rastlanabilir.

Hodgkin lenfoma vyeni gelisen tedavi
yontemleri ile yiksek oranda kir saglanabilen
bir malign hastaliktir [4]. Ancak bu tedavi
rejimlerinden yillar sonra sekonder
malign neoplazmlarda artis gorulebilecegi
disunUlmektedir [5]. Birgok ¢alisma gostermistir
ki, akciger kanseri bu sekonder malignitelerin
icinde en sik gorilen solid timorlerden biridir
[4].

Literatirde kuguk hicreli akciger kanseri ve
Hodgkin lenfoma birlikteligi [6] ve tipik karsinoid
ile Non-Hodgkin lenfoma birlikteligi olan vakalar
bildirilmistir [7].

Biz de literatiirde bilgilerimize gére daha
Once bildirilen vaka olmadigindan Hodgkin
lenfoma ve tipik karsinoid timor birlikteligi
g0Osteren olgumuzu sunmayi1 amagladik.

Olgu sunumu

Elli yedi yasinda kadin hasta, sag kasikta
sislik sikayeti ile basvurdu. Ara ara gece
terlemesi sikayeti ve son bir ay iginde 4-5 kg
(vucut agiriginin %6’s1) zayiflamasi olmus.
Ozgegmiginde insilin direnci mevcut olan
hastanin 20 paket/ yil sigara kullanim 6ykusu
mevcuttu. Fizik muayenesinde vitalleri stabil,
bas boyun muayenesinde; sag aksillar 1,5 cm
mobil, agrisiz, yumusak kivamli lenfadenopati
tespit edildi. Solunum, kardiyovaskuler,
gastrointestinal muayenesi olagandi. Sag
inguinal bélgede 3 adet sert, en blyugu 3x3 cm
mobil lenfadenopati tespit edildi.
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Hastaya sag inguinal bolgeden lenf
nodu biyopsisi yapildi. Biyopsi sonucu; miks
selliler hodgkin lenfoma olarak sonuglandi.
Evreleme amacli cekilen PET-BT'de sad ana
internal-eksternal iliak, sag inguinal, femoral
hipermetabolik lenf nodlari (en yuksek SUV
9,8) ve 5,7x8,5 mm boyutunda SUV tutulumu
gostermeyen akcigerde bir adet nodul saptandi
(Sekil 1). Kemik iligi aspirasyon ve biyopsisinde
tutulum yoktu.

Sekil 1. PET-BT’de gdérilen 5,7x8,5 mm nodul

Benign ozellikler gdstermesi nedeniyle nodul
acisindan 6 aylik kontrol planlandi.

Hastaya Ann Arbor evre 2A tanisi ile NCCN
(National Comprehensive Cancer Network)'e
gore 4 kir ABVD (Doksorubisin, Bleomisin,
Vinblastin, Dakarbazin) protokolt uygulandi.
4 kir sonrasinda tam yanit alindigi gorulda.
Hasta takibe alindi.

Akcigerde soliter pulmoner nodul olarak
takip edilen hastanin Gglincu yil takibinde nodul
boyutu 6,5x9,5 mm olarak &l¢uldi (Sekil 2).
Nodulde boyut artigi saptandi.



Hodgkin lenfoma ve akciger karsinoid timér birlikteligi

Sekil 2. 2019 Toraks BT'de gorilen 6,5x9,5 mm
nodul

PET BT degerlendiriimesinde SUV tutulumu
gOstermedi. Nodulwedge rezeksiyonile gikarildi.
Biyopsi sonucu: TTF1 (Tiroid Transkripsiyon
Faktor — 1), CD56 (Cluster of Differentiation 56),
sinaptofizin pozitif tipik karsinoid timor olarak
sonuclandi. Hastanin takibine karar verildi.

Tartisma

Hodgkin lenfoma ve tipik karsinoid timor
birlikteliginin oldugu bir vaka saptanmamistir.
Literatirde kuguk hucreli akciger kanseri ve
mikst selller tip Hodgkin lenfoma birlikteligi
[6] ve tipik Kkarsinoid ile imminglobulin
ekspresyonu (IgM lambda) ile immunoblastik
non-Hodgkin lenfoma birlikteligi bildirilmistir
[7]. Literatire katki olarak hodgkin lenfoma ile
tipik karsinoid tumor birlikteligi de g6z dnunde
bulundurulmalidir.

Karsinoid timdrler néroendokrin hiicrelerden
gelisir.  Sikhikla gastrointestinal  sistemde
daha az siklikla solunum sisteminde yerlesim
gOsterir. Bircok endokrin neoplazm ile birliktelik
gOsterebilir [8, 9]. Karsinoid timdrlerde malignite
riskinin arastirildigi bir galismada sadece 3
hastada non- Hodgkin lenfoma ile birlikteligi
gosterilmistir. Ancak malignite riskini arttirdigi
ydnde anlamli bir bulgu saptanmamistir [9]. Bu
¢alismada da oldugu gibi gastrointestinal sistem
karsinoid tumorler ile 6zellikle non- Hodgkin
lenfoma birliktelikleri  gdsterilmistir.  Akciger
tipik karsinoid timor ile Hodgkin lenfoma
birlikteligi ise literatirde gorulmemigtir. Bu

nedenle olgumuzu literatiire faydasi olacagini
distindigumauz igin sunduk.

Sonugolarak, Hodgkin lenfomaile eg zamanli
tespit edilen akciger lezyonunda, senkron timaor
olasiligi g6z 6nunde bulundurulmahdir.

Cikar iligkisi: Yazarlar cikar iligskisi olmadigini
beyan eder.
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Hasta onami: Hastadan yazili olarak hasta
onami alinmistir.

Yazarlarin makaleye olan katkilari

Hodgkin lenfoma ve akciger néroendokrin
timorler senkron olarak bulunabilir. Bu teori
ile literatlr taramasi yapildi. H.A.U. tarafindan
yapilan literatlir taramasinda, akciger atipik kar-
sinoid timor ile Hodgkin lenfoma birlikteligine
rastlanmamasi nedeniyle olgumuzun literatir-
lere ek katki saglayacagi disunuldi. Olgu tim
yazarlar tarafindan tartisildi ve son hali onay-
landi.
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Hypernatremia and miliaria crystallina: a rare association
Hipernatremi ve milarya kristalina: nadir bir iliski

Ozmert M.A. Ozdemir, Taner Atilgan, Ceren Cirali, Hacer Ergin
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Abstract

Miliaria crystallina is a common, transient and self-limited cutaneous disorder, caused by blockage within the
eccrine sweat duct. Herein, we report a neonatal case with miliaria crystallina developed during treatment of
severe hypernatremic dehydration. The effective treatment and prevention of miliaria crystallina is to avoid
further sweating. On the basis of the presented patient, we consider that miliaria crystallina may be rarely
developed in newborns with severe hypernatremia but this condition is transient and self-limited.

Key words: Hypernatremia, miliaria crystalline, newborn, treatment.

Ozdemir OMA, Atilgan T, Cirali C, Ergin H. Hypernatremia and miliaria crystallina: a rare association. Pam Med
J 2021;14:510-513.

Oz

Milarya kristalina, ekrin ter kanalindaki tikanikligin neden oldudu yaygin, gecici ve kendi kendini sinirlayan
bir kutan6z bozukluktur. Burada, agir hipernatremik dehidratasyon tedavisi sirasinda milarya kristalina gelisen
bir yenidogan olgusu sunulmaktadir. Milarya kristalinanin énlem ve tedavisi fazla terlemekten kaginmaktir. Bu
hasta sunumuyla, milarya kristalinanin agir hipernatremisi olan yenidoganlarda nadiren gelisebilecegini, ancak
bu durumun gegici ve kendi kendini sinirlandirdigini disunuyoruz.

Anahtar kelimeler: Hipernatremi, milarya krsitalina, yenidogan, tedavi.

Ozdemir OMA, Atilgan T, Cirali C, Ergin H. Hipernatremi ve milarya kristalina: nadir bir iliski. Pam Tip Derg
2021;14:510-513.

Introduction

Miliaria is a common, transient cutaneous
disorder triggered by hot and humid conditions
and caused by blockage within the eccrine
sweat duct. There are three main types of
miliaria: crystallina, rubra, and profunda [1, 2].
Miliaria crystallina (MC) is a superficial form
of miliaria when sweat glands are obstructed
within the stratum corneum [1]. Although there
are few adult cases of MC associated with
hypernatremia, there is only one neonatal
case of MC associated with hypernatremic
dehydration (HD) in the literature [3-5]. Herein,
we report a second neonatal case with MC
developed during treatment of severe HD.

Case report

A female term baby, large for gestational
age with birth weight of 4150 gr was born
to a second gravida, 27-year-old mother by
cesarean section. When she was 13-day-old,
she was brought to the emergency department
with complaints of severe weight loss and
dehydration. There were no any features in
her pre/perinatal or postnatal history except for
poor sucking. Also, no history of maternal or
neonatal drug use and infection was reported.
In her physical examination, general status
was as moderate-good; consciousness: clear;
restless; respiratory rate: 56/min; cardiac heart
beat: 144/min; blood pressure: 64/44 mmHg;
and body temperature: 36.9°C. She had a body
weight of 2900 gr (10-25p, 30% weight loss), a

Ozmert M.A. Ozdemir, PhD, Division of Neonatology, Department of Pediatrics, Faculty of Medicine, Pamukkale University, Denizli, Turkey, e-mail:
drozmert@gmail.com (https://orcid.org/0000-0002-2499-4949) (Corresponding Author)

Taner Atilgan, MD, Division of Neonatology, Department of Pediatrics, Faculty of Medicine, Pamukkale University, Denizli, Turkey, e-mail:

drtaneratilgan@gmail.com (https://orcid.org/0000-0003-2293-304X)

Ceren Cirali, MD, Division of Neonatology, Department of Pediatrics, Faculty of Medicine, Pamukkale University, Denizli, Turkey, e-mail: cerencirali@

hotmail.com (https://orcid.org/0000-0003-0460-6045)

Hacer Ergin, PhD, Division of Neonatology, Department of Pediatrics, Faculty of Medicine, Pamukkale University, Denizli, Turkey, e-mail: hacergin@

yahoo.com (https://orcid.org/0000-0002-6002-4202 )

510



Pamukkale Tip Dergisi 2021;14(2):510-513

Ozdemir ve ark.

height of 50 cm (50-75p), and a head
circumference of 34 cm (50-75p). She had
severe decreased skin turgor, dry mucous
membranes, sunken anterior fontanelle
and eyes. Other physical systems’ signs
were normal. The laboratory tests were as
follows: blood urea nitrogen 336 mg/dl, serum
creatinine 3.1 mg/dl, serum Na 187 mEq/L,
glucose 137 mg/dl, urine density 1024 and
fractional excretion of sodium (FeNa) 0.8%,
and plasma osmolality 437 mOsm/kg/H,O.
Other biochemical parameters, complete
blood count, blood gases, cranial and urinary
ultrasound examinations, and acute phase
reactants for infection were normal. The patient
was diagnosed with severe hypernatremic
dehydration and acute renal failure. Intravenous
electrolyte and fluid treatment was started
appropriately and promptly. A few days
later, a gradual decrease in serum sodium
and creatinine levels was observed. On her
clinical follow-up, no any seizure activity was
observed, and cranial magnetic resonance
imaging was normal. When she was 18-day-
old, small, clear, superficial vesicles began to
appear on her fore-head and neck, covering her
whole body the following day (Fig. 1a and b).
Skin biopsy was performed to the patient with
negative serology for TORCH (toxoplasmosis,
other agents, rubella, cytomegalovirus,
herpes simplex) infections. Histopathologic
examination revealed superficial perivascular
lymphocytes infiltration, edema and several red
blood cells in the dermis. The vesicles resolved
spontaneously 3-4 days later, along with

resolution of the hypernatremia (Fig. 2). On the
basis of typical cutaneous lesions, the patient
was diagnosed with MC. Informed consent was

obtained from the patient’s father.
>

Figure 1. (a) Widespread lesions on the trunk
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Figure 1. (b) Clear, vesicular lesions of miliaria
crystallina

Figure 2. Complete resolution of the cutaneous
vesicles a few days later

Discussion

It has been reported that MC develops
because of a transient poral closure of the
sweat duct opening, resulting in obstruction
of free flow of eccrine sweat and retention
in a vesicle below the skin surface [6].
Environmental heat, humidity and adrenergic/
cholinergic drugs may be related to MC [1, 2,
6]. Clinical appearance of MC has translucent
vesicle 1-2 mm in diameter, with an appearance
of “drops of water”, without an inflammatory
halo [6]. Diseases of vesicular and pustular
disorders such as herpes simplex, varicella,
erythema toxicum neonatorum (ETN), neonatal
pustular melanosis, infantile acropustulosis,
and staphylococcal infectious are important for
the differential diagnosis of MC [7-9]. Erythema
toxicum neonatorum presents with multiple
erythematous macules and papules that rapidly
progress to pustules on an erythematous base,
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and the rash usually resolves in five to seven
days. Histopatholgical findings of this disease
are of numerous eosinophils and occasional
neutrophils. Neonatal pustular melanosis is less
common than ETN and consists of three types of
lesions. The first one is small pustules on a non-
erythematous base; these usually are present at
birth. The second one is erythematous to hyper
pigmented macules with a surrounding collaret
of scale; these develop as the pustules rupture
and may persist for weeks to months. The third
one is hyper pigmented macules that gradually
fade over several weeks to months. Lesions in
different stages may be present at the same
time and microscopic examination of lesions
demonstrates numerous neutrophils and, in
contrast with ETN, rare eosinophils. Infantile
acropustulosis is a benign vesiculopustular
condition and characterized by recurrent
crops of intensely pruritic vesiculopustules,
mainly on the palms and soles but sometimes
involving the dorsal aspect of the hands and
feet and the limbs. Skin biopsy of this disease
demonstrates a sub corneal pustule filled with
neutrophils and eosinophils. Miliaria crystallina
is characterized by small, thin-walled vesicles
resembling dewdrops without inflammation and
histopathological examination demonstrates
sparse squamous cells and lymphocytes. The
diagnosis of all these vesicular and pustular
disorders is usually made based on the clinical
appearance [9].

The most important differences include that,
in MC, the sweat in the blisters is not colored, but
clear like water, therefore; the color and the form
of the lesions allow a definite clinical diagnosed
[7]- The presented patient had similar cutaneous
lesions of MC, however; she had no history of
drug use, fever, environmental heat or humidity.
In addition, TORCH serology and acute phase
reactants for infectious are negatively for her,
and skin biopsy demonstrates lymphocytes
infiltration, therefore; the patient was diagnosed
with MC. The only effective treatment and
prevention is to avoid further sweating [7].

In 2012, Engur et al. [5] reported for the
first time that high levels of sodium in sweat in
hypernatremic dehydration might have caused
eccrine duct damage, predisposing to MC.
Afterward, Chao CT reported that findings of
MC were observed in a male adult patient
with hypernatremia, and that the vesicles were
resolved spontaneously days later, along with

resolution of the hypernatremia [3]. Miliaria
crystallina was also developed in our neonatal
case with severe hypernatremic dehydration
during therapy, and the lesions were also
resolved spontaneously a few days later, along
with resolution of the hypernatremia. No any
local or systemic treatment procedure or any
other therapy modalities were used for MC in
presented patient.

In conclusion, we agree with Englir and co-
workers [5] that high levels of sodium in sweat
due to hypernatremic dehydration may induced
eccrine ductal damage. We consider that
this condition is rarely occurred and that MC,
transient and self-limited, may developed in
newborns with severe hypernatremia.
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DMAH tedavisi altinda tekrarlayan derin ven trombozu

Recurrent deep vein thrombosis under LMWH treatment
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Oz

Derin ven trombozu (DVT), alt veya Ust ekstremite derin venlerinin trombozisi olarak tanimlanabilir. Tani
da ilk basamak renkli doppler ultrasonografi (DUSG) yer almaktadir. Tedavinin temelini antikoagiilasyon
olusturmaktadir. Vakamiz postpartum dénemde olan, ailesinde vendz tromboemboli éykisu olan tekrarlayan
DVT ataklari olan kadin hastadir. Bu vakada tedavi edici dozlarda dusik molekul agirlikli heparin (DMAH)
almasina ragmen tekrarlayan vendz tromboemboli (VTE) ataklari olmustur. Trombofili hastalarinda gebelik ve
logusalik déneminde, tekrarlayan VTE’lerin 6nlenmesi icin anti-Xa dizeylerine gére DMAH doz ayari yapilmasi
dusundlmelidir.

Anahtar kelimeler: Derin ven trombozu, DMAH, anti-Xa.
Kihing M, Adali MK. DMAH tedavisi altinda tekrarlayan derin ven trombozu. Pam Tip Derg 2021;14:514-517.

Abstract

Deep venous thromobosis (DVT) affects veins of the lower or upper extremities. The color doppler ultrasonography
examination is at the first step of the diagnostic process. The basis of treatment is anticoagulation. The
current case is a female patient with recurrent DVT attacks, in the postpartum period, with a family history of
venous thromboembolism. In this case, recurrent attacks of venous thromboembolism (VTE) occurred despite
receiving therapeutic doses of Low Molecular Weight Heparin (LMWH). In pregnant and puerperal patients with
thrombophilia, dose adjustment should be considered according to anti-Xa levels in order to prevent recurrent
VTEs during LMWH use.

Key words: Deep vein thrombosis, LMWH, anti-Xa.

Kilinc M, Adali MK. Recurrent deep vein thrombosis under LMWH treatment. Pam Med J 2021;14:514-517.

Giris almaktadir. Tedavinin temelini antikoagulasyon

. . ) olusturmaktadir.
Derin ven trombozu (DVT), vendz sistemin

herhangi bir yerinde gorulebilen sistemik bir Olgu sunumu
hastaliktir. DVT, alt veya Ust ekstremite derin
venlerinin trombozisi olarak tanimlanabilir. DVT
%90 oraninda alt ekstremite vendz sisteminde
ortaya gikmaktadir [1-3]. Ust ekstremitelerin
vendz oklizyonu olduk¢a nadirdir ve tim
vicut DVTlerinin yaklasik %4’Gnd olusturur
[4]. Yas, immobilizasyon, oral kontraseptif
kullanimi, hamilelik, cinsiyet, cerrahi, kanser
ve travmalar énemli risk faktorleridir. Hastaligin
akut déneminde agri, ddem ve kizariklik gibi
semptomlar gorilebilir. Tani dailk basamak renkli
doppler ultrasonografi (DUSG) incelemesi yer

19 yasinda, ev hanimi, ek hastaligi olmayan
kadin hasta, dogum sonrasi birinci ayda sol
alt ekstremitede sislik ve agri gsikayeti ile
hastanemizin acil servisine basvurdu. Sol
ekstremitede sislik, hassasiyet ve 1s1 artisi
bulgulari mevcuttu. Basvuru muayenesinde
vitallari stabil, tam kan sayimi ve rutin
biyokimyasal parametreleri normaldi. Akciger
grafisinde &zellik saptanmadi. Klinik suphe
sonrasi yapilan alt ekstremite ven6z DUSG
incelemede sol external iliac ven, ana femoral
ve ylzeyel femoral ven, popliteal vende akim
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gegisine izin vermeyen tromblUs ve ayrica
vena safena manga proksimal kesimde
trombls saptandi. Hastanin aile &ykususu
sorgulandiginda baba, kardes ve halada
DVT oykusd oldugu belirlendi. Toraks
bilgisayarli tomografi anjiografisinde pulmoner
tromboemboli saptanmadi. Hastaya KVC
tarafindan DVT ye yonelik basarili trombektomi
ve balon uygulamasi yapildi. islem sonrasi
herhangi bir komplikasyon gelismedi. Trombofili
paneli icin ileri merkeze yodnlendirildi. Hasta
distk molekul agirlikli heparin (DMAH), giinde
iki kez 1 mg/kg dozda enoksaparin ile taburcu
edildi. Hasta taburculugundan bir hafta sonra,
bu sefer sag bacakta sislik ve agri sikayeti ile
hastanemize basvurdu. Muayenesinde sag
bacak sis ve gergindi. Sag alt ekstremite vendz
DUSG’de trombus izlendi. Hasta periferik
anjioya alinarak sag ekstremite DVT mekanik
trombektomi ile giderildi (Resim 1). Hasta kiloya
gOre ayarlanmis dozda bemiparin 7500 IU 1x1

ile taburcu edildi. Takiplerinde bir ay boyunca
herhangi bir olay yasamayan, ilacini dizenli
olarak kullanmaya devam eden hasta, bir ay
sonra sag kolda sislik sikayeti ile hastaneye
basvurdu. Sag Ust ekstremite vendéz DUSG
incelemede brakial, bazilik ve sefalik venlerin
duvar kalinliklari artmis ve limen iginde akima
izin vermeyen trombis saptandi. Olguya tedavi
dozunda DMAH ve es zamanl oral varfarin 5
mg/gun baslandi. International normalized ratio
(INR) degeri 2’nin Uzerine ¢iktiktan sonra DMAH
tedavisi kesilen olgu sikayetlerinin gerilemesi
ile taburcu edildi. Kontrol Ust ekstremite ven6z
doppler ultrasonografi tetkikinde aksiler, brakial
ve distal derin vendz sistemde; ylzeyel sefalik
ve bazilik venlerde trombis lehine bulgu
saptanmadi; akim mevcuttu. Hasta INR dizeyi
3-3,5 olacak sekilde 5 aydir olaysiz takip
edilmektedir.

Resim 1. Balon dilatasyon ve gegici filtre

Tartisma

Gebelik ve logusalikta vendz tromboemboli
(VTE) gorilme sikh@r artmistir (tim gebeliklerin
yaklasik %0,05-0,2’si) [5-9]. Akciger embolisi
ve derin ven trombozunu iceren VTE gebelikle
iliskili morbidite ve mortalitenin 6nemli bir
nedenidir. Dogum sonrasi erken dénemde VTE
riski, o6zellikle sezaryenle dogum sonrasinda
en yuksek duzeyde olup dodum sonrasi 6.
haftadan sonra gebe olmayan kadinlardaki
duizeye inmektedir [5, 6].

Gebelikte ve logusalikta VTE igin en énemli
risk faktorleri 6nceden gegcirilmis idiyopatik
DVT veya akciger embolisi ve trombofililerdir
(Tablo1) [10]. VTE’lerin %15-25’i yinelenen
olgulardir. Gebelik sirasinda bir trombotik olayin
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gelistigi kadinlarin yarisinda ya bir trombofilik
bozukluk ya da 6nceden gecirilmis idiyopatik
VTE mevcuttur. Bu nedenle bireysel hastada,
risk degerlendirmesi ve koruyucu stratejilerin
secilmesi icin risk faktorlerinin tanimlanmasi
onemlidir. Kadinlarin hepsi gebe kalmadan
once veya gebeligin erken evresinde VTE’ye
iliskin risk faktorleri acgisindan belgelenmis bir
degerlendirmeden gegmelidir [11].

DVT'nin tedavisinde akut dénemde (ilk 5-10
glin), subkutan disik molekul agrilikli heparin,
subkutan fondaparinuks veya intravenoéz
fraksiyone olmayan heparin  kullaniimasi
Onerilmektedir. Hastaya ait 6zel bir durum
s6z konusu degilse (tekrarlayan DVT, altta
yatan devam eden tetikleyici faktor vb) tedavi
en az Ug¢ ay surmelidir. Akut olarak baslanan



DMAH altinda DVT

Tablo 1. Avrupa toplumunda, gebelerde dogustan trombofili ve eslik eden tromboemboli riskinin

prevalansi
Risk faktori Prevalansi (%)
Heterozigot 2-7
Faktor V Leiden mutasyonu
Homozigot 0,2-0,5
ProtrombinG20210A mutasyonu Heterozigot 2
Homozigot Nadir
Antitrombin eksikligi (etkinlik <%80) <0,1-0,6
Protein C eksikligi (etkinlik <%75) 0,2-0,3
Protein S eksikligi (etkinlik <%65) <0,1

*Marik PE, Plante LA. Venous thromboembolic disease and pregnancy. N Engl J Med

tedaviye varfarin ile devam edilebilir. Yeni
oral antikoagilan ilaclar (YOAK) (dabigatran,
rivaroksaban, apiksaban, edoksaban) DVT
ve PE tedavisinde kullaniimaktadir. YOAK’lar
etkinlik bakimindan en az varfarin kadar etkili
olup majér kanamalar agisindan varfarinden
daha guvenlidir.

Gebelik ve logusalik déneminde VTE’nin
tedavisi igcin DMAH tercih edilen ilagtir. Tedavi
edici DMAH dozlariyla yinelenen VTE riski
%1,1 oranindadir. Bizim vakamizda da DMAH
tedavisine ragmen DVT atagi gelismistir. Vicut
agirhgina gore hesaplanan tedavi edici dozla
(6rn: glinde iki kez 1 mg/kg dozda enoksaparin;
100 IU/ kg dozda dalteparin) 4-6 saatlik
maksimal anti-Xa degerlerinde 0,6-1,2 1U/mL
ulasiimasi hedeflenir [12]. VTE hastalarinda
dizenli araliklarla anti-XA dlUzeylerinin izlenmesi
gerekliligi  tartismahdir.  Ancak, DMAH’nin
kullanildidi mekanik kapakh hastalarda bu
izlemin gerekli oldugu bilinmektedir. VTE
hastalarinda ise durum bu kadar acik degildir.
DVT olan pospartum vakamizda maksimal anti-
Xa degerlerine ulasilamadigi icin tekrarlayan
VTE ataklar gelismis olabilir. Tedavi icin belli
bir anti-Xa dlzeyini slirdlirme amaciyla gebelik
ilerledikge doz artimi gereksinmesi bilindigine
gore, VTE hastalarinda gebelik sirasinda ve
logusalik da anti-Xa duzeylerinin belirlenmesi
uygun bir yaklasim gibi gérinmektedir [13, 14].

Sonug olarak, tedavi edici dozlarda DMAH
alan vakamizda tekrarlayan VTE’nin olustugu
gercedi g6z oOnune alindiginda, trombofili

hastalarinda gebelik ve logusalik déneminde,
tekrarlayan VTE’lerin 6nlenmesi icin anti-Xa
duzeylerine gére DMAH doz ayari yapilmasi
dusunulmelidir. Bu klinik kararin gecerliligi
prospektif calismalarla dogrulanmahdir.

Cikar iligkisi: Yazarlar gikar iliskisi olmadigini
beyan eder.
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Oz

Antikoagulan iliskili nefropati, varfarin veya diger antikoagulan ajanlarla antikoagulasyonun neden oldugu bir
tir akut bobrek hasaridir. INR>4 oldugunda antikoagulan iliskili nefropati gelisim riskinin arttigi gérilmektedir.
Bu yazida supraterapétik doz varfarin kullanimi sonucu akut bobrek hasari gelisen bir olgu sunulmustur. Atrial
fibrilasyon nedeniyle varfarin kullanan, eslik eden, obezite, hipertansiyon, tip 2 diabetes mellitus ve kronik bobrek
hastaligi tanilari olan 61 yasinda erkek hasta sol bogriinde sislik ve morluk ile acil servise bagvurdu. Gogus sol
posterolateral duvarinda hematomu olan hastanin laboratuvar analizlerinde INR:9,7 serum kreatinin seviyesi
bazal degerinin 2 katinin Gzerinde (bazal degeri: 3,4 mg/dL, en yiksek: 6,2 mg/dL) saptandi. Hemoglobin 6,8
g/dLl’ye kadar dustu. Varfarin kesilip INR glvenli araliga ¢ekilmesiyle hastanin serum kreatinini bazal diizeyine
geriledi. Akut bébrek hasari yapabilecek diger nedenler diglandi ve supraterapétik doz varfarin kullanimi olan
hastada antikoagulan iligkili nefropati gelistigi diistintildi. Bu olgu komorbiditeleri fazla olan 6zellikle kronik
bdbrek hastalarinda antikoagulan tedavilerin dikkatli takip gerektirdigini gdstermektedir. Antikoagulan kullanan
hastalarda akut bobrek hasari etiyolojisinde antikoagulan iligkili nefropati akilda tutulmalidir.

Anahtar kelimeler: Antikoagulan, varfarin, akut bobrek hasari, kronik bobrek hastaligi.
Glner H, Dursun B, Tas MY. Antikoaglan iligkili nefropati. Pam Tip Derg 2021;14:518-521.

Abstract

Anticoagulant-associated nephropathy is a type of acute kidney injury caused by anticoagulation with warfarin or
other anticoagulant agents. It appears that the risk of developing anticoagulant-associated nephropathy increases
when INR>4. In this article, a case who developed acute kidney injury due to the use of a supratherapeutic
dose of warfarin is presented. A 61-year-old male patient with comorbidities of obesity, hypertension, type
2 diabetes mellitus and chronic kidney disease, using warfarin due to atrial fibrillation, was admitted to the
emergency room with swelling and bruising in his left flank. In the laboratory analysis of the patient who had
hematoma in the left posterolateral wall of the chest, INR: 9.7 serum creatinine level was found above 2 times
the baseline value (baseline value: 3.4 mg/dL, the highest: 6.2 mg/dL). Hemoglobin decreased to 6.8 g/dL.
With the discontinuation of warfarin and decreaseing the INR to the safe range, the patient's serum creatinine
regressed to the basal level. Other causes of acute renal injury were excluded and anticoagulant-associated
nephropathy was thought to develop in the patient who used supratherapeutic dose of warfarin. This case
shows that anticoagulant treatments require careful follow-up, especially in chronic kidney patients with high
comorbidities. Anticoagulant-associated nephropathy should be kept in mind in the etiology of acute kidney
injury in patients using anticoagulants.

Key words: Anticoagulant, warfarin, acute kidney injury, chronic kidney disease.
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Giris

Antikoagulan iligkili nefropati (AIN), varfarin
ve diger antikoagulanlara bagli gelisen akut
bobrek hasari (ABH) durumudur. Atriyal
fibrilasyon nedeniyle varfarin ve diger oral
antikoagulan ilaclarla antikoagulasyonu
saglanan hastalarda ABH &nemli bir sorun
olmaktadir. Varfarin kullanan ve kronik bdbrek
hastaligi (KBH) olan kisilerde %26’ya varan
oranda ABH gelisimi bildirilmistir [1]. Ustelik
AIN, artan mortalite riski ile iliskilendirilmektedir
[1-3]. Antikoagulan tedavi alan hasta sayisinin
fazla olmasi ve bu hastalara her gun yenilerinin
eklenmesi AIN énemini artirmaktadir. Bu yazida
yuksek doz varfarin kullanimi sonucu ABH
gelisen bir olgu sunulmaktadir.

Olgu

61 yasinda erkek hasta sirtinin sol yaninda
sislik ve morluk yakinmasiyla acil servise
basvurdu. Obez, 15 yildir hipertansiyon, 11 yildir
KBH, 5yildir Tip 2 diabetes mellitus, 2 yildir atriyal
fibrilasyon Oykusu olan hastanin 5 mg varfarin
yani sira 300 mg allopurinol, 4 mg doksazosin,
40 mg furosemid, 600 mg gemfibrozil, 12,5
mg karvedilol kullanimi mevcuttu. Varfarin
doz dizenlemesi igin kardiyoloji polikliniginde
yakin INR takibi dnerildigi ancak hastanin buna
uymadigi ogrenildi. Fizik muayenede bilinci

aclk, oryante, koopere, solunum sesleri olagan,
kardiyovaskuler sistem muayenesi olagan,
batin muayenesi olagan saptandi. Sol aksillada
ekimoz, sol skapula lateralinde 10-15 cm
boyutlarinda, yeni gelisen sisligi mevcuttu. Vital
bulgulari kan basinci 140/90 mmHg, nabiz:90
atim/dk, ss:20/dk, oksijen saturasyonu: %96 idi.
Laboratuvar tetkiklerde serum Ure:135 mg/dL,
serum kreatinin:6,2mg/dL, hemoglobin:7,5 g/
dL, INR:9,7 saptandi. Bazal serum kreatinini 3,4
mg/dL olan hasta KBH zemininde gelisen ABH
nedeniyle hospitalize edildi. Bazal hemoglobin
degeri 10,8 g/dL olan ve takibinde hemoglobin
6,8 g/dL’ye kadar disen hastaya 3 gun iginde
toplam 4 unite eritrosit sdspansiyonu verildi.
Cekilen tomografide gdgus sol posterolateral
duvarinda 17x7 cm boyutlu hematom saptandi.
Renal ultrasonografi normal saptandi. Varfarin
kesildi ve INR monitorizasyonuna baglandi.
Takibinde INR 1,2 duzeyine kadar geriledi.
INR degerinin guvenli araliga c¢ekilmesiyle
birlikte hastanin gunler igerisinde kademeli
olarak serum kreatinin degerinde gerileme
izlendi (Grafik 1). Bu arada hastada enfeksiyon
hipovolemi, nefrotoksik ajan ya da kontrast
maruziyeti gibi ABH etiyolojisinde yer alan
nedenler diglandi. Supraterapétik doz varfarin
kullanimi olan hastada AIN gelistigi distinuldd.
Hematoma yonelik gédus cerrahisi hematom
bosaltimi dnermedi ve spontan rezollisyonu
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Grafik 1. Olgunun takibinde INR, hemoglobin, kreatinin ve GFR degisimleri goriilmektedir
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izlendi. Kontrol toraks BT de hematomda
kiiglilme goruldi. Serum kreatinin geriledi ve
izlemde bazal duzeyi olan 3,4 mg/dL civarinda
seyretti. Bu stregte 300 mg asetilsalisilat ile takip
edildi. Takibinde disik doz antikoagulasyon
ve dislk molekul agirlikli heparinizasyon igin
tekrar degerlendiriimesi planlandi.

Tartisma

Antikoagulanla iliskili  nefropati  (AIN),
varfarin veya diger antikoagulan ajanlarla
antikoagulasyonun neden oldugu bir tir akut
bobrek hasaridir (ABH) [1]. AIN igin ana risk
faktorli, varfarin veya diger antikoagulanlar
tarafindan indiklenen orta veya siddetli
antikoagulasyondur. INR>4 oldugunda AIN
gelisim riskinin arttig1 gortlmektedir. Diger risk
faktorleri altta yatan kronik bdbrek hastaligi
(KBH), diabetes mellitus, kalp yetmezligi,
hipertansiyon ve glomerulonefrit, 06zellikle
nefrotik sendromdur [3-5]. Bobrek biyopsisi ile
histopatolojik analiz ve hayvan modellerinde
yapilan calismalar sonucunda patogenezi
baslatan olay, asiri antikoagulasyonun neden
oldugu glomeriler kanama gibi gérinmektedir
[2]. Glomerller kanama, eritrosit silendirleri
ile renal tlbullerde tikanmaya, renal tibdl
icerisinde eritrofagositoz sonrasi hemoglobinin
yikima ugramasl sonucu agiga ¢ikan hem ve
demirin oksidasyonu ile de dogrudan tubuler
hasara yol agmaktadir [6, 7]. Hastalar anormal
derecede yukselmis INR sonucu birka¢ gin
icinde (genellikle bir hafta icinde) ABH ile
bagvururlar. Mikroskopik ve daha az yaygin
olarak, makroskopik hematuri olabilir. HematUri
gegici olabilir; ancak, bagvuru aninda hematdri
olmamasi AIN olasiigini dislamak igin yeterli
degildir. Goruntilemede karakteristik bir 6zellik
yoktur ve bobrek ultrasonografisi normaldir [3-
5]. Anlatilan olguda basvuru aninda ve takibinde
hematuri izlenmedi ve bdbrek ultrasonografisi
normaldi.

ABH ve supraterapotik dozda varfarin
birlikte (INR>4) gorilen hastalarda AN tanisi
akla gelmelidir. Kesin tani renal biyopsi ile
konur. Ancak, biyopsi en azindan baslangigta
antikoagulan tedavi alan hastalarda kanama
riski yuksek oldugu icin genellikle yapilmaz.
Literatlrde biyopsi yapildidi bildirilen vakalarda
ise histolojik olarak glomertler hemoraiji
gOrulmektedir [4]. ABH’nin diger nedenleri klinik
Ozellikler ve laboratuvar testleri ile diglanan

bir hastada, siddetli bir pihtilasma bozuklugu
varsa veya yakin zamanda saptanmis ise
AIN teshisi konulabilir. Anlatilan olguda da
ABH yapabilecek diger nedenler diglandiktan
sonra basvuru aninda INR 9,7 olmasi ve
koagulopatinin dizelmesiyle kreatinin degerinin
gerilemesi tani koydurucu olmustur. Ayrica
olgunun tip 2 diyabetes mellitus, hipertansiyon,
obezite, KBH gibi komorbiditelere sahip olmasi
AIN gelisimini riskini arttirmistir. Koagulopatinin
dizeltilmesinden sonra serum kreatinin artmaya
devam ederse veya bazal seviyenin Uzerinde
onemli Olgiide yukselmis kalirsa, kesin tani igin
bir biyopsi gerekebilir [5, 8]. AIN'yi énlemede
en oOnemli olan antikoagulan dozun dogru
ayarlanmasidir. Bu, AiN'ye daha yatkin olan
KBH olan hastalar igin 6zellikle 6nemlidir.

Tedavide ise INR’nin terapétik ve guvenli
araliga getiriimesi esas olup ABH tedavisinin
genel ilkeleri de es zamanli uygulanmalidir.
Sunulan  olgu 6rneginde oldugu gibi
hastalarin ¢ogunda, serum kreatinin, varfarin
koagulopatisinin duzeltiimesinden sonraki ilk
birkag hafta igcinde hafifge stabilize olur veya
iyilesir. Bununla birlikte, bazi hastalarda bébrek
fonksiyonlarinin iyilesmesi ¢cok az veya hig
olmayabilir. Ancak atriyal fibrilasyon sikhgdi ve
giderek artan sayida hastanin antikoagulan
tedavi altinda olmasi AiN énemini artirmaktadir.
Ozellikle KBH olan hastalarda antikoagulan
tedavilerin yakin takibi ve hasta uyumu oldukca
onemlidir. ABH ile gelen hastalarda antikoagulan
kullanimi durumunda AIN etiyolojide akilda
tutulmalidir.

Cikar iligkisi: Yazarlar cikar iligkisi olmadigini
beyan eder.
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Hasta onami aciklamasi: Bu olguda
antikoagulan iligkili nefropati tanisina
meslektaslarimizin dikkatini cekmek

amaclanmisti. Bu amagla hastamizin tani
ve tedavi sureci ile ilgili bilgiler verilmistir.
Hastamizin kimlik bilgileri ya da fotografi
kullanilmamistir. Hasta Uzerinde bir deneysel
calisma yapilmamistir. Dolayisiyla hasta onami
gerektirecek bir durum olusmamistir.
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