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Amag¢: Bu calismada mobilize olamayan, giines 1sigindan
faydalanamayan ve malniitrisyonun sik goriildiigii evde saglik
hastalarinda, serum albiimin ve 25-hidroksi D (25[OH]D) vitamini
diizeylerini incelenmeyi amagladik.

Gere¢ ve Yontem: Bu calismaya Ocak 2017 ve Temmuz 2017
tarihleri arasinda Bolu ilinde evde saglik hizmetleri tarafindan
takipli, evden disartya ¢ikamayan ve tiimii aile bireyleri tarafindan
bakilan yataga bagimli 57 evde bakim hastasi dahil edildi. Kontrol
grubu HBYS’de kayith 42 saglikli bireyden olusturuldu. Kisilerin
demografik verileri ve kan degerleri takip dosyalarindan
retrospektif olarak elde edildi. Tim hastalarda ve kontrol
grubunda serum 25(OH) D, kalsiyum ve albiimin diizeyleri
incelendi.

Bulgular: Evde saglik hastalarinin yas ortalamasi 77.7 + 14.01
yil, kontrol grubunun yas ortalamast 74.2 £ 17.03 yil idi. Serum
25(0OH) D diizeyleri hasta grubunda 11.77 + 9.07 ng/dL, kontrol
grubunda 22.62 + 7.41 ng/dL idi (p<0.001). Serum kalsiyum ve
alblimin diizeyleri hasta grubunda kontrol grubuna gore
istatistiksel olarak anlamli derecede daha diistiktii (p<0.001).
Sonu¢: Evde saglik hizmeti kapsaminda takip edilen hastalar
malniitrisyon ve D vitamini eksikligi agisindan risk altinda olup
hastalarin bu agidan takibi ve tedavisi 6nem teskil etmektedir. Bu
konudaki bulgularimizi dogrulamak igin ileri ¢aligmalara ihtiyag
vardir.

Anahtar Kelimeler: Evde saglik hizmeti, vitamin D, albiimin,

beslenme

ABSTRACT

Objective: In this study, we aimed to investigate serum levels of
albumin and 25-hydroxyvitamin D (25[OH]D) in home healthcare
patients who were immobilized, had lack of sun exposure, and
were frequently malnourished.

Material and Methods: Fifty-seven bedridden patients who were
being cared by family members, and followed by home health care
services in Bolu between January 2017 and July 2017 were
included in this study. Control group was composed of 42 healthy
individuals  registered in HBYS (Hospital Information
Manegement System). Demographic characteristics and blood
values of individuals were obtained retrospectively from medical
records. Serum 25(0OH) D, calcium and albumin levels were
examined in all patients and control group.

Results: The mean age was 77.7 + 14.01 years in home healthcare
patients and 74.2 £+ 17.03 years in the control group. Serum
25(0OH) D levels were determined as 11.77 £ 9.07 ng/dL in home
healthcare patients and 22.62+7.41 ng/dL in the control group
(p<0.001). Serum calcium and albumin levels were statistically
significantly lower in the patient group than in the control group.

Conclusion: Patients who are being followed by home health care
services are at risk for developing Vitamin D deficiency and
malnutrition. Therefore it is important to follow up and treat such
patients. Larger sample size and better designed prospective
studies are needed to confirm our findings for this healtcare
problem.

Keywords: Home healthcare, vitamin D, albumin, nutrition
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GIRIiS

Evde saglik kavrami; koruyucu, tedavi ve rehabilite
edici saglik bakimi siirekliliginin etkili bi¢imde
stirdiiriilmesi amacini giiden, birey ve aileye yasadigi
ortamda sunulan saglik bakim hizmetleri yaklagimidir
(1). Evde saglik hizmeti (ESH); alan bireyin yasamini
etkileyen hastalilk  durumunun, giinlik yasam
aktivitelerine etkisini en aza indirilerek kisa siirede en
yiksek  diizeyde fonksiyon gbérme becerisine,
bagimsizligina ulagmasimi ve yasam Kkalitesinin
artirtlmasint  amaglayan hizmettir (2). T.C. Saglik
Bakanligi, evde saglik hizmetini ¢esitli hastaliklara
bagli olarak evde saglik hizmeti sunumuna ihtiyact
olan bireylere evinde ve aile ortaminda sosyal ve
psikolojik danigmanlik hizmetlerini de kapsayacak
sekilde verilen muayene, tetkik, tahlil, tedavi, tibbi
bakim, takip ve rehabilitasyon hizmetleri olarak
tanimlamis ve 2010 yilinda yayinladigi yonerge ile
sosyal devlet politikast kapsaminda hizmet sunumuna
baglamigtir. ESH kapsamindaki hastalar genellikle
geriatrik yag grubunda olup multipl komorbid hastaliga
sahip, fiziksel olarak bagimli kisilerdir. Geriatrik yas
grubunda malniitrisyon ciddi bir problemdir (3,4).
Yaslilarda en sik malniitrisyon tipi enerji-protein azlig1
ve buna bagli yetersiz beslenmedir (5). Cogu zaman
malniitrisyon sinsi baglar ve fark edilmez (6). Yara
iyilesmesi, fibroblast proliferasyonu, anjiogenez,
yeterli bagisiklik yanitinin olugsmasi ve kollojen sentezi
icin yeterli protein alimi gereklidir (7,8). Yashida
beslenme durumunun saptanmasinda kullanilabilecek
parametreler; antropometrik Ol¢limler, laboratuvar
degerlendirmeleri, klinik degerlendirme ve diyet
iceriginin degerlendirilmesidir. Laboratuvar
parametrelerinden en ¢ok albiimin kullanilmakla
birlikte duyarliligt ve seciciligi disiik olup
malniitrisyonu gosteren kesin bir laboratuvar belirteci
yoktur (9).

D vitamininin viicutta en Onemli etkisi kalsiyum
homeostazi ve kemik metabolizmasi iizerine olmakla
birlikte son yillarda anti-proliferatif, pro-diferansiyatif,

pro-apoptotik ve immunomodiilatér fonksiyonlarini
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aciklayan bircok ¢alisma mevcuttur (10-13). D
vitamininin deride sentezlenen kolekalsiferol (vitamin
D3) ve besinlerle alman ergokalsiferol (vitamin Dj)
olmak {iizere iki kaynag vardir. Normal kosullarda
insan viicudunda bulunan D vitamininin %90-95’i
giines 1ginlarinin etkisi ile deride yapilir (Sekil 1) (12).
Kisideki vitamin D diizeyini degerlendirmek i¢in yar1
omrii 2-3 hafta olan hem endojen yapimi hem de
eksojen kaynakli alimi gdsteren 25(OH)D diizeyi
bakilmalidir (14,15).

Bu ¢alisma, evde saglik hizmetleri kapsaminda takip
edilen hastalarin beslenme durumlari ve vitamin D

diizeyleri hakkinda bilgi edinmek amaciyla yapilmistir.

GEREC VE YONTEM

Bu ¢alismada Ocak 2017 ve Temmuz 2017 tarihleri
arasinda Bolu ilinde Izzet Baysal Devlet Hastanesi
Evde Saglik Hizmetleri birimi tarafindan takipli, en az
bir yildir yataga bagimli veya en az bir kiginin destegi
ile ev i¢i kismi mobilize olan, oral yoldan beslenen 57
olgu ile Hastane Bilgi Yonetim Sistemi (HBYS)’de
kayith 42 saglikli birey dahil edilmistir. Kontrol
grubunu olusturan saglikli  bireylerin  higbirinde
diyabet, ila¢ kullanimi, kronik karaciger hastaligi,
inflamatuvar barsak hastaligi, kardiyovaskiiler hastalik,
kronik bdbrek hastaligi, akut veya kronik inflamatuvar
hastalik dykiisii yoktu. Fiziksel aktivitesine gore tim
giiniinii yatakta gegiren hastalar yataga bagimli olarak
degerlendirildi. Hastalarin tiimii beslenme defektleri
acisindan risk tagiyan ve giines 15181 ile temast olmayan
bireylerdi. Bu hastalarin timiiniin bakimlar1 aile
bireyleri tarafindan yapilmaktaydi. Yataga bagimh
olup nazogastrik sonda ve PEG ile beslenen hastalar
calisma disinda birakildi. Kisilerin demografik bilgileri
toplandiktan sonra kan degerleri takip dosyalarindan
retrospektif olarak elde edildi. Tiim hastalarin serum 25
(OH) D, kalsiyum ve albiimin diizeyleri incelendi.
Miikerrer tetkik sonucu bulunan hasta degerlerinden en

son tarihte bakilan deger ¢aligmaya dahil edildi.
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Istatistiksel Analiz

Verilerin analizi Statistical Package for Social Science
(SPSS 15.0) programm kullamilarak yapildi. Verilerin
normal dagilim gosterip gostermedigi Shapiro-Wilk’s
testi ile degerlendirildi. Tim siirekli degiskenler
ortalama + standart sapma olarak gosterildi. Gruplar
arasinda ortalamalar yonlinden farkin Onemliligi
Student’s T testi ile degerlendirildi. p <0.05 degeri

istatistiksel anlamlilik diizeyi olarak kabul edildi.
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BULGULAR

Evde saglik hastalarinin yas ortalamasi 77.7 + 14.01
yil, kontrol grubunun 74.2 + 12.03 yil idi. iki grupta da
yas ortalamasi benzer olup geriatrik hasta grubunda
degerlendirildi. Evde saglik hastalariin 25(OH)D
diizeyi 11.77 £ 9.07 ng/mL, serum kalsiyum diizeyi
8.61 + 0.66 mg/dL idi ve kontrol grubuna gore
istatistiksel olarak anlamli sekilde diigiiktii (p<0.001).
Benzer sekilde evde saglik hizmeti alan hastalarin
serum alblimin seviyeleri 3.66 = 0.64 idi ve kontrol
grubuna gore istatistiksel olarak anlamli sekilde
(p<0.001) disiiktii. Verilerin karsilastirilmast Tablo

1’de verilmistir.

Tablo 1. Calismaya alinan olgu gruplarinin demografik ve laboratuvar karakteristikleri

Kontrol grubu ESH p
Parametre
(n=42) (n=57)
25(OH) D (ng/mL) 22.62+7.41 11.77 £9.07 <0.001
Serum Kalsiyum (mg/dL) 9.28 £0.48 8.61 £0.66 <0.001
Serum Albiimin (g/dL) 43+0.35 3.66 £ 0.64 <0.001

ESH: Evde saglik hizmeti alan hastalar

TARTISMA

Geriatrik yas grubunda malniitrisyon goz Oniinde
bulundurulmas: gereken ve ciddi komplikasyonlara
neden olan bir problemdir. Yagsiz viicut Kkitlesi
azalmakta, yag dokusu artmakta, bazal metabolik hiz
azalmaktadir. Boylece yaslandik¢a kalori ihtiyaci
azalirken, protein ve bazi mikroniitrientlerin (kalsiyum,
vitamin D, BI12, folat vb.) ihtiyac1 artmaktadir.
Bununla beraber agiz ve dis problemlerinin varligi,
gastrointestinal ve iiriner sistemde goriilen sorunlar, tat
ve koku duyusunda bozulma ve fiziksel bagimlilik ta
malniitrisyon un diger nedenleri i¢indedir (3,4). ESH
kapsamindaki  hastalar genellikle geriatrik yas
grubunda olup multipl komorbid hastaliga sahip,
fiziksel olarak bagimhi  kisilerdir. Hisar ve
arkadaglarinin ¢aligmasinda yas ortalamasi 74 + 15.4
yil olarak saptanmigtir (1). Bizim g¢alismamizda da
benzer sekilde yas ortalamasim1 77.7 + 14.01 y1l olarak
saptadik.

Yagslilarda en sik malniitrisyon tipi enerji-protein azlig1
ve buna bagl yetersiz beslenmedir (5). Cogu zaman
malniitrisyon sinsi baglar ve fark edilmez (6).
Malniitrisyonu saptamak i¢in en ¢ok kullanilan
antropometrik olgiit beden kitle indeksi (BKI) olmakla
birlikte yag dokusu ile kas dokusunu kayiplarini ve
santral ~ obeziteyi ayiwrt etmez.  Laboratuvar
parametrelerinden en ¢ok albiimin kullanilmakla
birlikte duyarliigt ve seciciligi diisik olup
malniitrisyonu gosteren kesin bir laboratuvar belirteci
yoktur. Giinliik beslenme igerigi kaydi degerli olmakla
beraber dogru kayit alinmasi ve uygulanmasi gligtiir
(9). Ayrica Avrupa beslenme taranmasi rehberleri
yaslilarda Mini Nutrisyonel Degerlendirme (MNA)
veya Mini Nutrisyonel Degerlendirme Kisa Form
(MNA-SF) onermektedir (16). Christensson ve
arkadaglart MNA ’nin malniitrisyonun erken saptanmasi
ve oOnlenmesi i¢in kullanigh bir 6l¢iit oldugunu,

malniitrisyonun bagladigi hastalarda MNA ile beraber
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antropometrik  Olglimler ve serum proteinlerinde
belirgin diistikliik saptamustir (17). Cevik ve arkadaslari
178 hasta ile yapmis oldugu caligmada MNA
smiflamasina gdére malniitrisyon diizeyi derinlestikce
serum albiimin ve protein degerlerinde azalma oldugu,
ancak malniitrisyonun erken donemlerinde bu
azalmanin anlamli sekilde goriilmedigi ve Ozellikle
erken miidahale ile Onlenebilecek malniitrisyon larda
serum albiimin ve protein degerlerinin  6nemli
olmadigini iddia etmislerdir (18). Calismamizda serum
albiimin miktarlarini kontrol grubuna gore istatistiksel
olarak anlamli  diisiik saptadik. Bu  sonug,
hastalarimizin geriatrik yas grubundan olugsmasi ve bir
yildan uzun siiredir yataga bagimli olmalarindan dolay1
malniitrisyon tehlikesi altinda olduklarm1 ortaya
koymustur. Akan ve arkadaglarinin yaptiklar1 bir
calismada malniitrisyon ve malniitrisyon riskinin yas
ve cinsiyetle ilgili olmadigi, ancak yataga bagimlilik,
hipertansiyon ve/veya koroner kalp yetmezligi, basi
yarast varliginda arttig1 ortaya konmustur (19).

Kisideki vitamin D diizeyini degerlendirmek i¢in yari
omrii 2-3 hafta olan hem endojen yapimi hem de
eksojen kaynakli alimi gosteren 25(OH)D diizeyine
bakilmalidir. Biyolojik aktif form 1,25(OH)D, ideal
6l¢tim icin uygun degildir. Ciinkii yar1 émrii 4-6 saat
kisa ve dolasimdaki diizeyleri 25(OH)D’den 1000 kat
daha distktiir. 25(OH)D 30 ng/mL’den yiiksek ise
yeterli diizey kabul edilmekle beraber tercih edilen
deger 40-60 ng/mL’dir (14,15). Ozkan ve arkadaslari
Rikets ve Osteomalazi gibi hastaliklarin dnlenmesi ve
normal kemik kalitesinin idamesi i¢in serum 25(OH)D
diizeyi 20 ng/mL’nin iizerinde olmasini onermekle
beraber kanser, otoimmiin hastaliklar ve
kardiyovaskiiler hastaliklar gibi kronik hastalik riskini
azaltmak i¢in bu degerin 30 ng/dL’nin {izerinde olmast
gerektigini belirtmislerdir. Bu degerler igin giinde 800-
1000 U vitamin D takviyesi alinmasi Snerilmektedir
(12). Calismamizda serum 25(OH)D ve kalsiyum
diizeylerini kontrol grubuna gore istatistiksel olarak
anlamli derece diisiik saptadik. Literatiirde evde saglik
hizmeti alan hastalarda vitamin D diizeyi ile ilgili az

sayida calisma mevcuttur. Akpmar ve arkadaslarinin
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bir caligmasinda vitamin D eksikliginin agri, yasam
kalitesi, proksimal kas gli¢siizliigli ve noromuskuler
koordinasyon bozuklugu ve diismeye yatkinlikla ilgili
oldugu ortaya konmustur. Ayrica, ev iginde uzun siire
gecirme, kapali giyim, yiiksek faktorlii glines koruyucu
kullanim1 ve yiiksek rakimda yasamanin da vitamin D
yetersizligine predispoze faktdrler oldugu belirtilmistir
(20). Evde saglik hizmeti alan hastalarda yiiksek
malniitrisyon riski, yataga bagimlilik ve gilines 15181
maruziyetinin de kisitlilik gibi nedenlerle vitamin D
eksikligi ve yetersizligi sik goriilmekte olup, hastalarin
bu acidan yakin takibi 6nem arz etmektedir.
Calismamizin  siurliliklar;  hasta  sayimizin = sinirli
olmasi, retrospektif olmasi dolayisiyla verilerin kisith
olmasi, antropometrik Ol¢iim ve giinliilk beslenme
icerigi  kaydi gibi objektif  degerlendirme
materyallerinin olmamasidir.

Sonug olarak literatiirde ESH kapsaminda takip edilen
hastalarin malniitrisyon ve vitamin D ile ilgili
laboratuvar degerleri, beslenme miktar1 ve klinik
durumunu beraberce degerlendiren caligmalarin ¢ok
kisith  sayida oldugunu gozlemledik. Yaptigimiz
calisma ve literatlir taramasi sonrasinda ESH’nin
diinyada ve Tiirkiye’de yeni bir kavram oldugu, takip
edilen hastalarin 6zellikle malniitrisyon varligi ve
vitamin D diizeyleri ile mikroniitrient takiplerinin,
erken tan1 ve erken replasmanm o6nemli oldugunu
saptadik. ~ Ancak  bulgularimizin  dogrulugunu
pekistirmek i¢in, daha ileri ¢aligmalara ihtiyag¢ vardir.

Cikar Catismasi: Yoktur.
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BEYIN DiFUZYON AGIRLIKLI MANYETIK REZONANS
GORUNTULEME TETKIKINDE AKUT iISKEMILI HASTALARDA
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DEGERLENDIRILMESI

Evaluation of Apparent Diffusion Coefficient Measurements of Acute Cerebral Infarct
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0z

Amag: Difiizyon agirlikli goriintiileme ile akut iskemisi olan
hastalarda, iskemik “kor” dan ne kadar uzaklikta goriinen
difiizyon katsayis1 degerlerinin normale ulastigmin tespiti
amaglandi.

Gere¢ ve Yontem: Akut iskemisi olan 44 hasta ¢alismamiza
dahil edildi. Difiizyon agurlikli gériintiileme ile iskemi alani dis
sinirina 4mm, 8mm ve 12 mm uzakliktan dorder 6lgiim yapilarak
goriinen diflizyon katsayisi degerleri elde edildi. Bu degerler
simetrik noniskemik hemisfer ile istatistiksel olarak kiyaslandi.

Bulgular: Dort ve 8 mm uzakliktaki dorder 6lgiimiin ortalamasi
noniskemik hemisferdeki simetrik 6lgiimlerin goriinen difiizyon
katsayist degerlerinden istatistiksel olarak anlamli diizeyde
diistik olarak saptanirken, 12 mm uzaklikta elde olunan 6l¢iimler
ile noniskemik hemisferdeki Ol¢limler arasinda istatistiksel
olarak anlamli farklilik saptanmadi.

Sonug: Calismamiz verileri 1518inda ve mevcut hasta grubunda
iskemik kor dokusundan 12 mm mesafede goriinen diflizyon
katsayis1 degerlerinin; hiicresel diizeyde diflizyonun karsi
hemisferle es diizeye geldigi sonucuna varilmigtir. Bu mesafenin
manyetik perfizyon tetkiki ile kurtarilabilir
dokusu ile ne kadar Ortiistiigiiniin

rezonans
penumbra
saptanmasi, diflizyon agirlikli goriintiilemenin kontrastsiz ve kisa
siirede elde edilebilen bir tetkik olarak penumbra tespitinde
kullanilabilme olasiliklarini giindeme getirmektedir.

Anahtar Kelimeler: Iskemi, DAG, ADC, ADC

ABSTRACT

Objective: We aimed to analyse the distance from the
ischemic area where the ADC values normalise.

Material and Methods: Forty-four patients with acute
ischemia were involved in the study. Apparent diffusion
coefficient values are measured at 4mm, 8mm and 12 mm
away from the outer boundary of ischemia and these
apparent diffusion coefficient measurements were
compared with symmetrical non-ischemic hemisphere.

Results: The apparent diffusion coefficient measurements
obtained 4 and 8 mm away from the outer boundary of
ischemia, were significantly lower than the apparent
diffusion coefficient ~measurements obtained from
symmetric non-ischemic hemisphere. The measurements
obtained 12 mm away from the outer boundary were not
statistically ~different from symmetric non-ischemic
hemisphere.

Conclusion: The apparent diffusion coefficient values
seem to be normalised at 12 mm away from the outer
boundary of ischemia, which should be analysed with
perfusion weighted studies in order to verify how these
measurements can reflect the penumbra tissue.

Keywords: Ischemia, DWI, ADC, ADC
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GIRIS
Serebrovaskiiler olay terimi kan  damarlarini
ilgilendiren patolojik bir siire¢ sonucu beyinde olusan
tim bozukluklart igermektedir. Serebrovaskiiler olay
olim sebebleri arasinda 3. sirada olup 6zellikle yash
populasyonda oOnemli bir morbidite ve mortalite
nedenidir (1). Serebrovaskiiler olay birbirinden
bagimsiz  birgok risk  faktoriinden etkilenerek
gelismektedir. Serebrovaskiiler olay sonucu akut

gelisen norolojik defisit tablosuna inme denir.

Tim inmeler lezyon patolojisine gore iskemik inmeler

ve hemorajik inmeler olmak {izere iki gruba ayrilir (2).

Iskemik inmeler, kan akimi bozulan damar ve bu
damarin suladigi beyin bolgesinin fonksiyonuna bagl
olarak farkli norolojik sendromlarla kendini gosterir
@)

Iskemi alani etrafinda perfiizyonu bozulmus ancak
heniiz infarkta ugramamig hiicrelerden olusan iskemik
penumbra izlenir. Iskemik penumbraya yénelik erken
ve dogru tedavi uygulanirsa bu bdlgedeki hiicrelerin
olimiine bagli gelisecek norolojik defisitlerin Oniine
gegilmis olur.

Difiizyon agirliklih MR  goriintileme (DAMRG)
iskemik inme erken donem tanisinda en yiiksek
duyarliliga sahip goriintiileme yontemidir (4).

DAMRG su molekiillerinin difiizyon hareketine duyarl
bir goriintiileme yontemi olup giiniimiizde en sik akut
serebral  iskeminin  erken  donem  tanisinda
kullanilmaktadir. DAMRG bunun disinda intrakranial
demyelinizan patolojiler, tiimorler, enfeksiyonlar,
travmatik beyin hastaliklari, spinal kord iskemileri,
plevral efiizyonlarin tiplendirilmesi, araknoid kist-
epidermoid kist ayirimmin yapilmast gibi pek ¢ok
klinik durumda da kullanilmaktadir.

DAMRG’leri
degerlerinden”  (ADC)  haritalar1  ile  birlikte

“gbrlinen difiizyon katsay1si
degerlendirilir. ADC haritalar1 ile T2 sinyali ortadan
kaldirilmakta ve difiizyon katsayisinin matematiksel

6l¢timii yapilabilmektedir.
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Calismanin amaci basit, girisimsel olmayan, kisa,
tekrarlanabilen bir tetkik olan DAMRG ile akut
iskemisi olan hastalarda, iskemi alan1 ¢evresinde, karsi
beyin  parankimi ile karsilagtirildiginda  farkli
uzakliklardan olgiilen ADC degerlerinde fark olup
olmadigini tespit ederek, iskemik kor, saglikli beyin
parankim mesafesinin DAMRG ile tespit edilmesi

amaglanmigtir.

GEREC VE YONTEM

Hasta Grubunun Olusturulmasi

Calismaya giiniimiizden ge¢mise dogru ardisik olarak
Kasim 2010- Aralik 2012 tarihleri arasinda Kirikkale
Universitesi Tip Fakiiltesi Hastanesine ait gesitli
polikliniklerden serebrovaskiiler hastalik 6n tanisiyla
DAMRG tetkiki istenen ve akut iskemi saptanan 44
birey dahil edildi.

Calismaya akut iskemisi saptanan hastalar dahil
edilirken; on sekiz yas altindaki bireyler, O6zellikle
ilerleyen yasla ortaya ¢ikan belirgin beyaz cevher
hiperintensiteleri olan bireyler, belirgin serebral atrofisi
bulunan bireyler, gebeler, ile hareket ya da metal
(protez gibi) artefaktlarindan dolay1 tetkiklerinin
diagnostik kalitesi diisiik olan hastalar dahil edilmedi.
Yaglar1 41-83 arasinda olan bireylerin 25'si erkek, 19'u
kadind1.

MR goriintiilleme parametreleri ve ADC dlgiim
yontemi

Calismada kullanilan MR incelemeleri standart kafa
sarmali kullanilarak 1,5 Tesla MR cihaz1 (Intera
Master, Philips Medikal Sistemleri, Cleveland, ABD)
ile elde olundu.

MR incelemeleri; aksiyel planda FLAIR goriintiiler
(TR msn/ TE msn; 6000/120, “field of view” (FOV)
230x183 mm ve matriks 256x179mm), T1 agirlikli
gortintiiler (TR msn/ TE msn; 677/15, “field of view”
(FOV) 230x183 mm ve matriks 256x205 mm), T2
agirlikli goriintiiler (TR msn/ TE msn; 2200/120, “field
of view” (FOV) 230x185 mm ve matriks 288x223
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mm), sagittal planda T1 agirlikli gérintiiler (TR msn/
TE msn; 563/14, “field of view” (FOV) 240x216 mm
ve matriks 256x192 mm) ve koronal planda yag baskill
T2 agurlikli gortntiiler (TR msn/ TE msn; 3000/100,
“field of view” (FOV) 220x175 mm ve matriks
256x205 mm)’den elde edildi. Kesit kalinligt 5 mm,
“intersection gap” 1 mm, olacak sekilde 18-22 kesit
elde edildi.

DAMRG sekans i¢in Philips medikal sistemlerine ait
EPI sekansi kullanildi. TR msn/TE msn; 3942/92,
sapma agis1 90°, FOV 230x230 mm, matriks 128x90
mm, kesit kalinligt 5 mm, interslice gap 1 mm
parametreleri ile aksiyel planda 25 kesit elde edildi. ik
olarak difiizyon gradienti uygulanmaksizin (b=0
mm?sn) T2 agirlikli goriintiiler elde olundu. Daha
sonra b= 1000 mm?/sn degeri kullanilarak 3 yonde (x,
y, z eksenlerinde) difizyon duyarli gradiyentler
uygulandi. 3 gradientin ortalamasinin alinmasi ile trace
goriintiiler elde olundu. Elde edilen trace goriintiilerden
MR cihazi yazilimi ile ADC haritalar1 olusturuldu.

Elde edilen DAMRG tetkiki ile ADC haritalan
olusturularak kisitlanma gosteren iskemi alanlar
belirlendi. 44 hastanin bazilarinda birden fazla
seviyeden Ol¢lim  yapilarak 62  degerlendirme
tamamlandi. Her degerlendirmede kisitlanma alaninin
¢evresinde 4mm, 8mm ve 12 mm uzakliktan dorder
Olgtim  yapildi. Aym  Olgtimler simetrik  beyin
parankiminde tekrarlandi ve relatif ADC degerleri
hesaplandi. Kullanilan ROI boyutu ortalamasi 201
olarak belirlendi.

Bu calisma iginKirikkale Universitesi Tip Fakiiltesi
Klinik Arastirmalar Danigma Kurulu Bagkanligindan
03.09.2012 tarih ve 12.09.08 sayili etik kurul onayi

alinmustir.

BULGULAR

Olgiim giivenirligini test etmek amaciyla calisma
grubundan segilen 30 bireyin yas ortalamast (£SS)
63.93(+11.88) y1l olarak saptandi.

KU Tip Fak Derg 2018;20(2):106-117
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Bu bireylerin 10’u (%33.3) kadin, 20’si (%66.7)
erkekti (Tablo 1).

Olgiim giivenirligini test etmek amaciyla c¢aligma
grubundan segilen 30 bireyde iskemi alanina uzak
beyaz cevherde her iki hemsiferdeki simetrik doérder
ROI'den, toplam sekiz ADC olgiimi  yapildi
ROTI'lerden yapilan 6l¢timler bir giin sonra tekrarlandi.
Dort ROI ve karst hemisferdeki simetrik ROIs
bolgesinden yapilan birinci  6lglimler ile tekrar
Olgtimleri arasinda, her bolge igin giivenirlik analizi
sonuglart orta-iyi (0.400-0.750) veya miikemmel
(>0.750) olarak degerlendirildi (Sinif ici [Intraclass]
korelasyon Katsayisi; tek o6lgim ve iki yonlii model)
(Tablo 2).

Calisma grubundan secilen 30 bireyde sag hemisfer ile
sol  hemisfer beyaz cevher ADC degerleri
karsilagtirildiginda; birinci 6l¢iim i¢in sag hemisfer
ADC,, ADC,, ADC3 ve ADC4degerleri ile sol hemisfer
ADC,;, ADC;, ADCz; ve ADC, degerleri arasinda
istatistiksel olarak anlamli diizeyde fark saptanmadi.
Tkinci 6l¢tim igin, sag hemisfer ADC;, ADC,, ADC; ve
ADC4 degerleri ile sol hemisfer ADC1, ADC,, ADC; ve
ADC4 degerleri arasinda istatistiksel olarak anlamli
diizeyde fark yoktu. Bu bireylerin sag hemisfer ile sol
hemisfer beyaz cevher ADC degerlerinin ortalamalar
karsilagtirildiginda; sag hemisfer ADCi1, ADC,, ADCs
ve ADC, ortalamalar: ile sol hemisfer ADCi1, ADC,,
ADCz ve ADC; ortalamalar1 arasinda istatistiksel
olarak anlamli diizeyde fark saptanmadi (tiim
karsilagtirmalar i¢in p>0.05) (Tablo 3).

Calismaya katilan 44 siiper akut veya akut iskemi
olgusunun yas ortalamasi (£SS) 63.23 (+11.49) yil
olarak bulundu. Bu hastalardan 19’u (%43.2) kadin,
25’1 (%56.8) erkekti (Tablo 4).
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Tablo 1. Caligma grubundan segilen 30 olgunun yas degerleri ve cinsiyet dagilimlari

Calisma grubundan segilen 30 olgu

Ort SS Med Min Maks
Yas (y11) 63.93 11.88 63.00 41.00 81.00
n Stitun % n
Cinsiyet Kadm 10 33.3
Erkek 20 66.7

Tablo 2. Caligma grubundan segilen 30 bireyde tekrarlanan dort ADC 6Sl¢iimiine ait sinif i¢i (Intraclass) korelasyon

katsayilar1 (Mutlak uyum=absolute agreement).

%095 Giiven Aralig

Smif I¢i Korelasyon Katsayisi

Alt sinir Ust Sinir
ROI; ve ROlys 0.866 0.786 0.918
ROI; ve ROl s 0.767 0.639 0.854
ROI3 ve ROl3s 0.685 0.524 0.799
ROI4 ve ROlys 0.680 0.476 0.807

Tablo 3. Calisma grubundan segilen 30 bireyde her iki hemisferdeki simetrik ROI'lerden yapilan birinci ADC

Ol¢limleri, ikinci ADC 6lgtimleri ve ADC 6l¢iim ortalamalarinin karsilastirilmasi.

Olgiimler TARAF p

(x10° Iskemik Hemisfer Non-iskemik Hemisfer

mm?/sn) Ort SS Medy  Min Maks Ort SS Medy  Min Maks

ADC, 759.27 79.02 762.00 630.00 888.00 758.13 72.58 749.50 628.00 895.00 0.818**
,§ ADC, 750.20 54.10 744.50 656.00 862.00 749.73 60.68 746.00 637.00 888.00 0.921**
? ADC; 758,50 54.68 765.50 601.00 868.00 755.07 51.57 757.00 616.00 864.00 0.260**

ADC4 781.60 53.92 779.00 665.00 893.00 787.07 57.58 793.00 685.00 892.00 0.070**

ADC, 75413 71.21 755.50 653.00 876.00 757.10 66.77 759.50 651.00 879.00 0.478**
g ADC, 746.80 59.76 753.00 643.00 875.00 744.10 63.15 746.50 642.00 880.00 0.462**
’%T ADC; 765.37 52.35 765.50 634.00 862.00 767.17 53.18 758.50 625.00 870.00 O0.716**
- ADC, 764.67 59.67 760.00 625.00 875.00 767.40 49.97 770.00 672.00 892.00 0.610**

ADC; 756.70 72.60 755.25 647.00 872.00 757.62 67.39 750.25 654.50 88250 0.784**
g ADC, 74850 54.38 740.50 668.50 860.50 746.92 57.45 744.00 647.00 872.50 0.180**
§ ADC; 761.93 49.65 763.75 617.50 865.00 761.12 47.80 765.00 620.50 867.00 0.652**

ADC4 773.13 53.42 768.00 645.00 884.00 777.23 49.09 775.25 678.50 866.50 0.753**

* Wilcoxon Signed Ranks Test ~ ** Paired Samples t Test
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Iskemi olgularindan yapilan 62 §lgiim  setinin
degerlendirme saati ortalamasi (£SS) 8.06 (£7.66) saat
olarak bulundu.62 6l¢iim setinin uygulandig: iskemik
alanlarin 21'i (%33.9) sag hemisferde ve 41'i (%66.1)
sol hemisferdeydi (Tablo 5).

Akut iskemi olgularmin, iskemik alanin dis sinirina 4
mm, 8 mm ve 12 mm uzakliktaki farkli dérder ROI'den
yapilan ADC degerleri ile noniskemik hemisferdeki
simetrik ROI'lerin ADC degerleri karsilastirildi. Her bir
olguda iskemik alanin dig sinirindan 4 mm uzakliktaki
dort ROI'den elde edilen ADC degerleri ve bu dort
Ol¢iimiin ortalamasi, sirasiyla noniskemik hemisferdeki
simetrik ROI'lerin ADC degerlerinden ve bu

Olclimlerin ortalamalarindan istatistiksel olarak anlamli

KU Tip Fak Derg 2018;20(2):106-117
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diizeyde distiktii (tiim karsilagtirmalar i¢in p<0.010).
Iskemik alanin dig simrindan 8 mm uzakliktaki dort
ROI'den elde edilen ADC degerleri ve bu dort 6l¢glimiin
ortalamasi, sirasiyla noniskemik hemisferdeki simetrik
ROTI'lerin ADC degerlerinden ve bu o6lgiimlerin
ortalamalarindan istatistiksel olarak anlamli diizeyde
diisiiktii (tim karsilastirmalar icin p<0.010). Iskemik
alanin dig sinirindan 12 mm uzakliktaki dért ROI'den
elde edilen ADC degerleri ve bu degerlerin ortalamasi
ile sirastyla noniskemik hemisferdeki simetrik
ROI'lerin ADC degerleri ve ortalamalar1 arasinda
istatistiksel ~ olarak anlamli fark yoktu (tiim
karsilagtirmalar i¢cin p>0.010) (Tablo 6, Sekil 1 ve
Sekil 2).

Tablo 4. Caligma grubunun yas degerleri ve cinsiyet dagilimlari.

Calisma Grubu (n=44)

Ort Med Min Maks
Yas (yil) 63.23 11.49 61.50 41.00 83.00
n Siitun % n
Cinsiyet Kadm 19 43.2
Erkek 25 56.8

Tablo 5. Calisma grubunun degerlendirme saati degerleri ve iskemi taraf dagilimlar.

Calisma Grubu (2x62 6l¢lim)

Ort SS Med Min Maks
Degerlendirme saati 8.06 7.66 5.00 1.00 24.00
n Siitun % n
Iskemi Taraf Sag hemisfer 21 33.9
Sol hemisfer 41 66.1

Calisma grubunda, iskemik hemisferde yapilan dort
Olciim setinde iskemi alaninin dis smirindan 4 mm
uzakliktaki ROI'lerin ADC degerleri ile 8§ mm
uzakliktaki ROI'lerin  ADC degerleri arasinda
istatistiksel olarak anlamli diizeyde fark yoktu (tiim
karsilagtirmalar i¢in p>0.010). Dort Olciim setinde

iskemi alanimnin dig smirindan 8 mm uzakliktaki

ROI'lerin ADC degerleri ile 12 mm uzakliktaki
ROI'lerin ADC degerleri arasinda istatistiksel olarak
anlaml fark yoktu (tiim karsilastirmalar i¢in p>0.010).
Birinci 6l¢iim seti digindaki ii¢ dlglim setinde iskemi
alaninin dis sinirindan 4 mm uzakliktaki ROI'lerin
ADC degerleri, 12 mm uzakliktaki ROI'lerin ADC

degerlerinden istatistiksel olarak anlamli diizeyde
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disiiktii (tim karsilagtirmalar i¢in  p<0.010). Dort

Olciim
Olglimlerin

yapildiginda;

setinde iskemi

ortalamasina

4 mm uzakliktaki

alanina

gore

ayni

uzakliktaki

degerlendirme

ROI'lerin ADC
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degerleri ortalamasinin 8 mm ve 12 mm uzakliktaki

ROI'lerin ADC degerlerinden

anlaml

diizeyde

diistik

oldugu

istatistiksel

olarak

saptandt (ki

karsilsatirma i¢in p<0.010) (Tablo 6 ve Tablo 7).

Tablo 6. Calisma grubunda iskemik alanin dig simirina 4 mm, 8 mm ve 12 mm uzakliktaki farkli dérder ROI'den

ol¢iilen ADC degerleri ile noniskemik hemisferdeki simetrik ROI'lerin ADC degerlerinin ve iskemik hemisferde iskemi

alan1 dis smirina ayni uzakliklardaki ROIl'lerden Olgiilen ADC degerlerinin ortalamasi ile simetrik ROI'lerin

ortalamasinin karsilastirilmasi

4. olglim seti 3. dlglim seti 2. dlglim seti  1.0l¢lim seti

Ortalama

Iskemi Alam Iskemik hemisfer Noniskemik hemisfer p
Di1s Sinirina

Uzaklik(ROI)  Ort SS  Medy Min Maks Ort SS Medy Min Maks

ADC 4 mm 721.34 61.06 720.50 589.00 875.00 768.47 7581 76150 606.00 983.00 <0.001*
ADC 8 mm 742.11 75.28 744.00 595.00 980.00 782.13 72.94 788.50 566.00 911.00 <0.001*
ADC 12 mm 756.95 86.60 741.00 599.00 986.00 774.06 73.31 769.50 629.00 974.00 0.047**
ADC 4 mm 719.69 66.60 727.50 561.00 846.00 763.24 79.75 755.00 570.00 946.00 <0.001*
ADC 8 mm 739.87 74.18 740.50 559.00 922.00 767.48 77.12 776.00 592.00 963.00 0.001*
ADC 12 mm 768.02 77.26 752.00 632.00 941.00 778.56 71.36 764.50 616.00 981.00 0.158*
ADC 4 mm 723.21 71.01 72850 539.00 998.00 764.21 69.66 762.50 602.00 1025.0 <0.001**
ADC 8 mm 738.23 82.16 739.50 548.00 899.00 763.06 74.15 771.50 572.00 920.00 0.007*
ADC12mm 757.39 62.29 751.00 598.00 896.00 762.34 63.42 764.00 594.00 948.00 0.530*
ADC 4 mm 736.19 64.75 730.50 619.00 913.00 773.97 72.12 76450 626.00 939.00 <0.001*
ADC 8 mm 739.52 7751 735.00 558.00 892.00 772.06 71.58 774.00 618.00 932.00 <0.001*
ADC12mm 767.76 68.30 763.50 587.00 917.00 766.97 71.65 762.00 632.00 955.00 0.917*
ADC 4 mm 72511 49.33 72550 609.25 864.25 767.47 55.83 760.63 657.75 94150 <0.001*
ADC 8 mm 739.93 57.88 742.75 583.50 874.75 771.19 59.59 776.13 603.00 910.25 <0.001*
ADC 12 mm 76253 52.18 753.50 683.50 909.75 770.48 49.88 766.50 642.50 932.00 0.093**

*Paired Samples t Test

Tablo 7. Calisma grubunda iskemik alanin dis sinirina 4 mm,

**Wilcoxon Signed Ranks Test

8 mm ve 12 mm uzakliktaki farkli dérder ROI'den

olciilen ADC degerlerinin ve bu dort dl¢limiin ortalamalarinin karsilastirilmalarina ait p degerleri.

Iskemik hemisfer

ADC 4 mm- ADC 8 mm

ADC 8 mm- ADC 12 mm

ADC 4 mm- ADC 12 mm

1.6l¢tim seti 0.044* 0.420** 0.013**
2. 6lgtim seti 0.063* 0.025* <0.001*
3. 6l¢iim seti 0.099** 0.153* 0.005**
4. dl¢iim seti 0.771* 0.022* 0.004*

Ortalama 0.006* 0.012** <0.001**

*Paired Samples t Test

**Wilcoxon Signed Ranks Test
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Calisma grubunda, iskemik hemisferde yapilan dort
Olciim setinde iskemi alaninin dis simirindan 4 mm
uzakliktaki ROI'lerin ADC degerleri
uzakliktaki ROI'lerin ADC  degerleri

ile 8 mm
arasinda
istatistiksel olarak anlamli diizeyde fark yoktu (tim
karsilagtirmalar i¢in p>0.010). Dort o6lgiim setinde
iskemi alanmin dig smirindan 8 mm uzakliktaki
ROI'lerin ADC degerleri ile 12 mm uzakliktaki
ROI'lerin ADC degerleri arasinda istatistiksel olarak
anlaml fark yoktu (tiim karsilagtirmalar i¢in p>0.010).

KU Tip Fak Derg 2018;20(2):106-117
DOI: 10.24938/kutfd.346281

Dort 6l¢iim setinde iskemi alaninin dis sinirindan 4 mm
uzakliktaki ROIl'lerin ADC degerleri,
uzakliktaki ROI'lerin ADC degerlerinden istatistiksel

12 mm

olarak anlamli diizeyde diigiiktii (tim karsilastirmalar
icin p<0.010). 12 mm wuzakliktaki ROI'lerin ADC
degerleri ortalamasinin 4 mm ve 8 mm uzakliktaki
ROI'lerin ADC degerleri ortalamasindan istatistiksel
olarak anlamli diizeyde yiiksek oldugu saptandi (iki
karsilagtirma i¢in p<0.010) (Tablo 8, Tablo 9 ve Sekil
3).

Tablo 8. Calisma grubunda iskemik alanin dig sinirina 4 mm, 8 mm ve 12 mm uzakliktaki farkli dérder ROI'den,

noniskemik hemisferdeki simetrik ROI'lerden yapilan ADC 6l¢iimlerine ve iskemi alani dis sinirina ayni uzakliklardaki

ROTI'lerden dlgiilen ADC degerlerinin ortalamasi ile simetrik ROI'lerin ortalamasina gore hesaplanan ADC degerleri

Iskemik hemisfer

Ort SS Medy Min Maks
3 ADC 4 mm 0.94 0.07 0.95 0.78 112
g ADC 8 mm 0.95 0.08 0.95 0.72 1.16
3 ADC 12 mm 0.98 0.09 0.99 0.79 1.20
3 ADC 4 mm 0.95 0.08 0.95 0.76 118
g ADC 8 mm 0.97 0.08 0.97 0.77 1.18
% ADC 12 mm 0.99 0.08 0.99 0.81 1.18
‘?; ADC 4 mm 0.95 0.06 0.96 0.75 1.08
£ ADC 8 mm 0.97 0.09 0.98 0.76 1.18
% ADC 12 mm 1.00 0.08 1.00 0.81 1.26
‘(;; ADC 4 mm 0.95 0.07 0.96 0.80 111
£ ADC 8 mm 0.96 0.08 0.97 0.72 112
% ADC 12 mm 1.00 0.08 1.01 0.79 1.23
: ADC 4 mm 0.95 0.04 0.95 0.85 1.03
T% ADC 8 mm 0.96 0.04 0.97 0.86 1.05
5 ADC 12 mm 0.99 0.05 0.99 0.90 111

Tablo 9. Calisma grubunda iskemi alanina 4 mm, 8 mm ve 12 mm uzakliktaki ROI'lerin ve simetrik ROI'lerin ADC

degerleri ve bu dort 6l¢iimiin ADC ortalamalart ile hesaplanan ADC degerlerinin karsilastirilmalarina ait p degerleri

Iskemik hemisfer

ADC 4 mm- ADC 8 mm

ADC 8 mm- ADC 12 mm

ADC 4 mm-ADC 12 mm

1.6l¢lim seti 0.514* 0.075* 0.008*
2. 0lglim seti 0.086* 0.134* 0.003*
3. 6l¢lim seti 0.106* 0.085* <0.001*
4. dlgliim seti 0.379** 0.007** <0.001*
Ortalama 0.013* <0.001* <0.001*

*Paired Samples t Test
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Sekil 1. iskemik hemisferlerde iskemik alanin dis stmirindan 4 mm, 8 mm ve 12 mm uzakliklarda belirlenen ROI'lerden

ve kars1 hemisferdeki simetrik ROI'lerden yapilan ADC o6lglimlerine ait ¢izgi grafikleri (birinci, ikinci ve {igiincii dlgim

seti).
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Sekil 2. Iskemik hemisferlerde iskemik alanin dis snirindan 4 mm, 8 mm ve 12 mm uzakliklarda belirlenen ROI'lerden

ve karst hemisferdeki simetrik ROI'lerden yapilan ADC ol¢limlerine ait ¢izgi grafikleri (dordiincii 6lgiim seti ve dort

Olciimiin ortalamalarr)
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Sekil 3. Calisma grubunda iskemi alanina 4, 8 ve 12 mm uzakliktaki ROI'lerin ve simetrik ROI'lerin ADC degerleri ve

bu dort 6l¢iimiin ADC ortalamalart ile hesaplanan ADC degerlerine ait ¢izgi grafigi.

TARTISMA

Inme, diinyada ve iilkemizde 6nemli bir halk saglig: sor
unudur. Gelismis tlkelerde inmeye bagli 6lim
oranlarinda diisiis bildirilmesine kargin iilkemizde hala
biliylik oranda Sliimle sonuglanmaktadir. Ayrica tim
diinyada oldugu gibi {ilkemizde de yetiskinlerdeki uzun

sureli sakatlik sebebi olarak 6nemini korumaktadir.

DAMRG  agirliklt  olarak  mikroskopik  su
molekiillerinin hareketine bagli olan, kontrast madde
gerektirmeden ¢ok kisa siirelerde goriintiileme imkani
saglayan yeni sayilabilecek bir tekniktir. Tk defa 1965
yilinda Stejkal ve Tanner tarafindan tanimlanmustir.
Goriintiilemenin  temel mekanizmas1  gradientler
vasitastyla  degistirilebilen giicli manyetik alan
igerisindeki su molekiillerine ait protonlarin birbirine
carpmasina bagli olarak ortaya ¢ikan sinyal kaybinin

MRG cihazi tarafindan goriintiilenmesidir (5).

DAMRG kesitlerini olusturan 2 komponent vardir;
dokunun difiizyon sinyali ve T2 sinyali. Bu
goriintiilerdeki difiizyon sinyali agirligini belirleyen ise

“b degeri”’dir. “b degeri” ne kadar yiiksek tutulursa

goriintiideki difiizyon agirligt da o kadar artar. Ancak
timilyle ortadan kaldirilamaz. Bu nedenle DAMRG
kesitlerinde izlenen bir hiperintensitenin difiizyon
sinyaline ya da T2 sinyaline bagl oldugunun ayirmi
yapilamaz. Bu ayirimin yapilabilmesi i¢in izotropik
(trace) gorintiiler lizerinden MR cihazi tarafindan,
gOrlintiyii olusturan her bir vokseldeki T2 etkisi
ortadan kaldirilarak ADC haritalart hazirlanir. Bu
haritalarda difiizyon kisitlanmasi gosteren alan diisiik
sinyalli iken T2 parlama etkisine bagli alanlar yiiksek
sinyallidir (5,6,7).

ADC haritalar1 sadece bu yanlis yorumlamalari
onlemekle kalmaz ADC sayisal degerlerinin de
Ol¢iimiine imkan tanir. Bu deger molekiiler diizeyde
hareketliligin ~ Olgiisi  olan  “diflizyon  katsayis1”
dokularda

degerinin canlt o6l¢iilebilmesini

saglamaktadir (8,9).

DAMRG pek ¢ok klinik alanda kullanilmasina ragmen
en sik kullanildigi alan akut serebral iskeminin erken
donem tanisi olup bu konuda BT ve MR incelemelerine

gore belirgin listiindiir (10,11). DAMRG bunun disinda
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genel bilgiler kisminda anlatilan ve deginilen pek ¢ok
klinik durumda da kullanilmakta olup pek ¢ok klinik

arastirmaya konu olmustur.

Iskemik penumbra geri déndiiriilebilir dokuyu ifade
eder. Giinlimiizde akut iskemi i¢in klinik goriintiileme
protokollerinde amag geri doniisiimsiiz zedelenen beyin
dokusunu ve iskemik penumbray1 gosterebilmektir.
Erken toropatik donemde dogru ve hizli bir sekilde bu
bolgelerin boyutlarint tahmin edebilmek, en etkili
tedavi yontemini kullanmay: etkileyecek ve tedavi
sonrast yararlart tahmin etmede yardimci olacaktir
(12).

Iskemik penumbra alanini tahmin etmede siklikla
perflizyon-difiizyon  uyumsuzlugunun da  zayif
noktalar1 vardir nihayetinde iskemik penumbra alani
kaba bir tahmin olup, abartili olabilir ve fazladan

tromboliz tedavisine neden olabilir (12).

Ma ve arkadaslar1 30 akut iskemi hastasiyla yaptiklar
calismada final enfarkt hacmini tahmin etmede
perflizyon-difiizyon uyumsuzlugu ile ADC kullanimi
karsilastirilmistir. ADC tabanli ¢alismanin intravendz
kontrast madde kullanmadan ve perfiizyon agirlikli
calisma yapmadan, enfarkt merkezini ve kurtarilabilir
iskemik dokuyu degerlendirebildigini gostermislerdir
(12).

Montiel ve arkadaslari ilk 6 saatte DAMRG tetkiki elde
olunan 40 akut beyin iskemi hastasinda enfarkt alaninin
hacim artisint tahmin  etmede DAMRG-ADC
yaklasimin1  degerlendirmislerdir.  Sonu¢  olarak
DAMRG-ADC yontemi muhtemel enfarkt alaninin

hacim artisin1 géstermede anlamli bulunmustur (13).

Doku canliligimi karsilagtirmak igin 30 akut beyin
iskemili hastanin ilk 12 saatte elde olunan DAMRG ve
MRP goriintiilerini  Schaefer ve arkadaglar1 rCBF
degerlerinin enfarkta ilerleyen penumbra dokusu ile
hipoperfiize dokuyu en iyi ayurt ettigini, ortalama
rCBV, ADC orani, difiizyon imaj1 intensite orani ve
fraksiyonel anizotropi oranlarinda enfarkta ilerleyen
penumbra dokusu ile hipoperfiize doku arasinda
cakisma olabilecegini gosterdiler. Ayrica ortalama

rCBV degeri 0.53 altinda, ADC oram1 0.85 altinda,

KU Tip Fak Derg 2018;20(2):106-117
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difiizyon imaj1 intensite oram 1.23 iizerinde ve
fraksiyonel anizotropi oramt 1.10 {izerinde olan
penumbra dokularindan higbirinin takipte normal
olmadig1 gosterildi (14).

Ilk 7 saat igcinde DAMRG tetkiki elde olunann 12
hastada enfark gelisimini, final enfakt alanimi ve
normal dokuyu ROI ve piksel tabanli ADC ile Na ve
arkadaglar1  degerlendirmislerdir. ADC ve sinyal
intensite degerlerinde enfarkt gelisimi gdsteren alanda
normal taraf ile Kkargilagtinldiginda anlamli fark
saptandi. Sinyal intensite oranmin enfarkt gelisimi ve
final enfarkt alanini daha iyi tahmin ettigi izlendi.
Piksek tabanli analizin enfarkt gelisimini normal
dokudan ayirmada iyi olmadig1 ve enfarkt gelisimi ya
da final enfark alanini gétermede ROI tabanli analizin
piksel tabanli analizden daha dogru oldugunu
gostermiglerdir (15).

Oppenheim ve arkadaglar1 ilk 6 saatte DAMRG ve
Perfiizyon MRG elde olunan 48 akut beyin iskemi
hastasinda penumbra dokusunu degelendirdiler. Tim
difiizyon ve perflizyon parametreleri
degerlendirildiginde enfarkt gelisimi ve oligemik alan
ayriminda  ADC  oraninin en dogru  oldugu
gosterilmistir. Sonug olarak ADC tabanli basit bir
yaklasimin enfarkt gelisimi acisindan risk altindaki
dokuyu ayurt etmede faydali olabilegi diistiniilmiigtiir
(16).

Calismamizda akut iskemi olgularinin, iskemik alanin
dis sinirina 4 mm, 8 mm ve 12 mm uzakliktaki farkl
dorder ROI'den yapilan ADC degerleri ile noniskemik
hemisferdeki simetrik ROI'lerin ADC degerleri
karsilastirildi. Iskemik alanin dig smrindan 12 mm
uzakliktaki dort ROI'den elde edilen ADC degerleri ve
bu degerlerin ortalamas: ile sirastyla noniskemik
hemisferdeki simetrik ROI'lerin ADC degerleri ve
ortalamalar1 arasinda istatistiksel olarak anlamli fark
yoktu. 12 mm uzakliktaki ROI'lerin ADC degerleri
ortalamasinin 4 mm ve 8 mm uzakliktaki ROI'lerin
ADC degerleri ortalamasindan istatistiksel olarak

anlaml diizeyde yiiksek oldugu saptandi.
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Dért olgim setinde iskemi alanina ayni uzakliktaki

Olglimlerin  ortalamasina  gdére  degerlendirme

yapildiginda; 4 mm uzaklktaki ROl'lerin ADC
degerleri ortalamasmin 8 mm ve 12 mm uzakliktaki
ROI'lerin ADC degerlerinden

istatistiksel olarak

anlaml diizeyde diisiik oldugu saptand1

Sonug olarak, ¢calismamiz verileri 1s1¢inda ve mevcut
hasta grubunda iskemik kor dokusundan 12 mm
mesafede ADC degerlerinin; hiicresel diizeyde
difizyonun karst heminsferle es diizeye geldigi
sonucuna varilmigtir. Bu mesafenin MRP tetkiki ile
kurtarilabilir penumbra dokusu ile ne kadar
ortiistiiglinic saptanmasi, DAMRG'nin kontrastsiz ve
kisa sirede elde edilebilen bir tetkik olarak
kullanilabilme olasiliklarin1 giindeme getirmektedir.
Yapilacak ek MRP c¢alismalart ile iskemik kor,
pneumbra ve oligemi sahalarinin mevcut DAMRG
verileri ile birlikte degerlendirilmesi bu konuya 11k

tutacagi kanatindeyiz.
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ACIL SERVISE KRONIK OBSTRUKTIK AKCIGER HASTALIGI AKUT
ALEVLENMESI iLE BASVURAN HASTALARDA NOTROFIL-LENFOSIT
VE PLATELET-LENFOSIT ORANLARININ HASTA PROGNOZUNA
ETKIiSI

Prognostic Value of Neutrophil-to-Lymphocyte and Platelet-to-Lymphocyte Ratios in Patients
Who Admitted to the Emergency Department with Chronic Obstructive Pulmonary Disease
Exacerbation

Gokhan AKSEL!
L Saghik Bilimleri Universitesi, Umraniye Egitim ve Arastirma Hastanesi, Acil Tip A.D., ISTANBUL, TURKIYE

07/
Amag: Bu ¢aligmanin amaci acil servise Kronik Obstriiktik
Akciger Hastaligi (KOAH) alevlenme ile bagvuran
hastalarin prognozunu 6ngérmede Notrofil-lenfosit orani
(NLO) ve Platelet-lenfosit oraninin (PLO) etkinliginin
arasgtirilmasidir.

Gere¢ ve Yontem: Calisma retrospektif vaka kontrol
calismasi olarak tasarlanmustir. 1 Ocak 2016 ile 31 Aralik
2016 tarihleri arasinda acil servise KOAH alevlenme ile
bagvuran tiim hastalar tarandi. Acil servisten taburcu olan
veya servis yatist yapilan hastalar iyi klinik sonlanim
grubu olarak smiflandirildt (Grup 1). Entiibe olan, yogun
bakim ihtiyacit olan ya da eksitus olan hastalarsa koti
klinik sonlanim grubu (Grup 2) olarak kabul edildi. Grup 1
ve 2 arasinda NLO ve PLO agisindan anlamli fark olup
olmadigma bakildi. Ayrica bu parametrelerin tek baslaria
30 giinliik mortaliteye olan etkileri de aragtirildi.

Bulgular: Caligmaya toplam 1060 hasta dahil edildi. Tim
hastalarin laboratuvar degerlerine bakildiginda
hemoglobin, l6kosit, notrofil, platelet ve lenfosit ortanca
degerleri sirastyla 12.9 g/dL (11.50-14.20), 10.9 x 10%/uL
(8.42-14.60), 7.87 x 10%pL (5.60-11.18), 252 x 10%pL
(197.25-311), 1.75 x 10%uL (1.15-2.47). Yine tiim
hastalardaki ortanca NLO ve PLO ortanca degerleri de
sirastyla 4.54 (2.64-8.15) ve 142.08 (98,20-221.03) olarak
hesaplanmustir. Hastalar iyi ve kotii kritik sonlanimlarina
gore gruplandirildiklarinda kotii prognoz ile hem NLO
hem de PLO arasinda istatistiksel anlamli iligki
bulunmamustir (sirasiyla p=0.1; 0.4). Hastalarin 30 giinlik
mortalite durumlarma bakildiginda da koti prognoz ile
hem NLO hem de PLO arasinda istatistiksel anlamli iligki
bulunmamustir (sirasiyla p=0.7; 0.6).

Sonug¢: Acil servise KOAH alevlenme ile bagvuran
hastalarda NLO ve PLO diizeyleri ile kotii prognoz
arasinda anlamli iligki tespit edilememis olup bu
parametreler prognoz belirtegleri olarak kullanmaya uygun
degildir.

Anahtar Kelimeler: Kronik obstriiktif akciger hastaligi,

mortalite, prognoz

ABSTRACT

Objective: In this study, we aimed to investigate the prognostic
value of neutrophil-to-lymphocyte and platelet-to-lymphocyte
ratios in patients presenting with chronic obstructive pulmonary
disease exacerbation.

Material and Methods: This was a retrospective case control
study. We searched the patients who admitted to the emergency
department with chronic obstructive pulmonary disease
exacerbation between 1%t January 2016 and 31th December 2016.
The patients who were discharged from emergency department
or hospitalized in wards were classified as good clinical outcome
group (group 1). The patients who were intubated and admitted
to intensive care unit or the ones who died were classified as
poor clinical outcome group (group 2). We evaluated whether
there was a statistically significant difference between the two
groups according to the neutrophil-to-lymphocyte and platelet-
to-lymphocyte ratios and whether these parameters effected 30
days mortality.

Results: One thousand and sixty patients were included in the
study. The hemoglobin levels, leukocyte, neutrophil, platelet and
lymphocyte counts of all patients were respectively 12,9 g/dL
(11,50-14,20), 10,9 103/uL (8,42-14,60), 7,87 103/uL (5,60-
11,18), 252 103/uL (197,25-311), 1,75 103/uL (1,15-2,47).
Medians of neutrophil-to-lymphocyte and platelet-to-lymphocyte
ratios of all patients were 4,54 (2,64-8,15) ve 142,08 (98,20-
221,03). There were no statistically significant difference
between the groups according to the neutrophil-to-lymphocyte
and platelet-to-lymphocyte ratios (respectively p=0,1, p=0,4).
There also was not a significant relationship between the
neutrophil-to-lymphocyte and platelet-to-lymphocyte ratios and
30 days mortality.

Conclusion: There was no significant relationship between the
neutrophil-to-lymphocyte and platelet-to-lymphocyte ratios and
poor prognosis in patients presenting with chronic obstructive
pulmonary disease exacerbation. We believe that these
parameters are not eligible markers for predicting the prognosis
in these patients.

Keywords: Chronic Obstructive Pulmonary Disease, Prognoses,

Mortality
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GIRIiS
Kronik obstriiktif akciger hastaligi (KOAH), hava
akiminin kisitlanmasiyla karakterize bir hastalik olup
olim nedenleri arasinda giderek daha iist siralara
cikacagl ve 2030 yilinda en sik iiglincii 6liim nedeni
olacagi tahmin edilmektedir (1). Bu hastalarin gerek
erken tanisinin konulabilmesi gerekse de takiplerinin
etkin sekilde yapilabilmesi igin g¢esitli klinik ve
laboratuvar belirtegler kullanilmakta, her gegen giin
yeni Dbelirteclerin  kullanilabilirligine dair  yeni
caligmalar yaymlanmaktadir. Notrofil-lenfosit orant
(NLO) inflamatuar durumlarda ve fizyolojik stres
durumlar hakkinda anlamli bilgi sunan bir parametre
olup son yillarda giderek daha ¢ok hastalikta 6zellikle
prognozu Ongdrmedeki etkinligi acgisindan  sikga
arastirllmaktadir (2). Benzer sekilde yiiksek Platelet-
lenfosit oraninin da (PLO) neonatal sepsis, malignite
basta olmak iizere birgok fizyolojik stres durumunda
kotii prognozla iligkili oldugunu bildiren ¢alismalar
bulunmaktadir (3, 4). Literatirde KOAH ile NLO
iligkisini arastiran sadece dort ¢alisma tespit ettik. Bu
caligmalardan sadece bir tanesi NLO ile prognoz
arasindaki iliskiyi arastirirken digerleri NLO’nun
KOAH alevlenmedeki tanisal degerini
degerlendirmisler (5-8). Buna KOAH ile PLO iliskisi
hakkinda literatlir taramamizda herhangi bir yayina

rastlamadik.

Bu ¢alismada, acil servise (AS) KOAH alevlenme ile
basvuran hastalarin prognozunu 6ngérmede NLO ve
PLO’nun etkinligini arastirarak bu parametrelerin

prognostik degerliligini belirlemeyi amagladik.

GEREC VE YONTEM

Hastalarin secimi

Caligma retrospektif vaka kontrol c¢aligmasi olarak
tasarlanmig olup calismanin yapildigi hastanenin etik
kurulundan ¢alisma i¢in onam alinmistir. 1 Ocak 2016
ile 31 Aralik 2016 tarihleri arasinda acil servise KOAH
alevlenme ile bagvuran tiim hastalar tarandi. Oncelikle

hastane bilgi islem sistemine ICD 10 kodlamasina goére
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J44 (KOAH) ve R06 (Nefes darlig1) kodlar ile kaydi
yapilan tim hastalar tespit edildi. Bu hastalarin
dosyalar1 degerlendirilerek gerek gogiis hastaliklar
uzman doktoru tarafindan hastanin KOAH tanisinin
kesin oldugu teyit edilen gerckse daha onceki
basvurular1 sonrasinda yine gogiis hastaliklari uzmani
tarafindan KOAH tanis1 konarak KOAH tedavisinde
kullanilan ilag raporlar1 bulunan hastalar kesin KOAH
hastas1 olarak degerlendirildi. KOAH tanis1 kesin olsa
da bagvuru sikayetleri KOAH alevlenme olarak kabul

edilmeyen hastalar da ¢alismadan diglandi.

Dahil etme kriterleri:

2016 yili igerisinde acil servise KOAH atak ile
basvurmus olan hastalar.

Gogilis hataliklart uzmani tarafindan KOAH tanisi
kesin olarak konmus olan hastalar.

18 yasinda ve daha biiyiik hastalar.

Basvuru sirasinda kan hemogram tetkiki istenmis ve
verileri tam olan hastalar.

Hastane takibi siiresince 6nerilen tedavileri kabul etmis
olan hastalar.

Diglama kriterleri:

18 yasindan kiigiik hastalar

KOAH tanisi siipheli olan hastalar.

KOAH atak dis1 sikayet ve klinik ile bagvurmus olan
KOAH hastalari.

Laboratuvar veya takip verileri eksik olan hastalar.
Hastane takibi siiresince kendi istegi ile ya da izinsiz
olarak hastaneden ayrilmis olan hastalar.

Verilerin toplanmasi

Calismaya dahil edilen hastalarin yas, cinsiyet gibi

demografik verileri kaydedildi. Hastalarin AS’e ilk

bagvurulari esnasinda istenen hemogram
sonuclarindaki hemoglobin, 16kosit, lenfosit, notrofil

ve platelet degerleri kaydedildi.

Hastalarin hastane basvurularinin nasil sonu¢landigina
bakilip taburculuk, servis yatis, yogun bakim yatis ve
30 giinliik mortalite verileri kaydedildi. 30 giinliik

mortalite hesaplanirken hem hasta dosyalarina bakildi
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hem de T.C. Saglik Bakanligi, Oliim Bildirim Sistemi
(OBS, http://www.obs.gov.tr) verilerine bakilarak &liim
durumu ve tarihi teyit edildi. Hastalar klinik
sonlanimlarina gore iki gruba ayrildi. Acil servisten
taburcu olan veya servis yatigi yapilan hastalar iyi
klinik sonlanim grubu olarak kabul edildi (Grup 1).
Entiibe olan, yogun bakim ihtiyact olan ya da eksitus
olan hastalarsa kotii klinik sonlanim grubu (Grup 2)
olarak kabul edildi. Grup 1 ve 2 arasinda nétrofil-
lenfosit (NLO) ve platelet-lenfosit (PLO) oranlart
acisindan anlamli fark olup olmadigina bakildi. Ayrica
bu parametrelerin tek baglarina mortaliteye olan etkileri
de arastirildi.

Istatistiksel analiz

Istatistik analiz icin Statistical Package for the Social
Sciences 15.0 (SPSS Inc.; Chicago, IL, USA) programi
kullanildi. ~ Siirekli ~ verilerin  normal  dagilima
uygunluklari  Kolmogorov ~ Smirnov  testi ile

degerlendirildi. Normal dagilima uymayan siirekli
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veriler ortanca ve ¢eyreklik dilimler seklinde verildi.
Notrofil-lenfosit oran1 (NLO) ile platelet-lenfosit
oranlart (PLO) agisindan gruplar arasinda (Grup 1-
Grup 2 ve mortalite gruplar1)) fark olup olmadigi
incelenirken  siirekli ~ veriler normal dagilima
uymadigindan Mann Whitney U testi uygulandi.
Kategorik verilerin karsilagtirilmasinda Ki-kare testi
yapildi. p <0.05 istatistiksel olarak anlamli kabul
edildi.

BULGULAR

2016 yilina ait yapilan taramada AS’e KOAH atak
klinigi ile basvuran toplam 1656 hasta tespit edildi.
Tedavi ret ya da izinsiz olarak ayrilanlar, verilerinde
eksiklik olanlar, siipheli KOAH tanist olanlar (n=595)
calismadan dislandi. Sonu¢ olarak c¢aligmaya toplam
1060 hasta dahil edildi. Hastalarin akis semasi Sekil

1’de gosterilmistir.

KOAH atak sikayeti ile AS'e basvuran hastalar

n=1655

Calismadan dislanan hastalar (veri

eksikligi, tedaviretile ya da izinsiz AS'den

aynlanlar, KOAH tanisi sipheli olanlar
n=595

A4

KOAH atak sikayeti ile AS'e basvurup
calismaya dahil edilen hastalar

n=1060

(Grup 1)
n=906 (%85,5)

iyi klinik sonlanim grubu

Sekil 1. Hastalarin akis semasi

Koti klinik sonlanim grubu
(Grup 2)
n=154 (%14,5)
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Hastalarin = %85.6’s1  (n=907) 1iyi klinik sonlanim
grubunda (Grup 1) yer alirken %14.4% (n=153) koti
klinik sonlanim grubunda (Grup 2) yer almigtir. 30
giinliik mortaliteye bakildiginda hastalarin %5.8’inin
(n=62) eksitus oldugu tespit edilmistir. Tiim hastalarin
laboratuvar degerlerine bakildiginda hemoglobin,
16kosit, nétrofil, platelet ve lenfosit ortanca degerleri
sirastyla 12.9 g/dL (11.50-14.20), 10.9 x 10%/uL (8.42-
14.60), 7.87 x 10%uL (5.60-11.18), 252 x 10%uL
(197.25-311), 1.75 x 10%uL (1.15-2.47). Yine tim
hastalardaki ortanca NLO ve PLO ortanca degerleri de
sirasiyla 4.54 (2.64-8.15) ve 142.08 (98.20-221.03)
olarak hesaplanmistir. Hastalarin demografik verileri,
laboratuvar sonuclar1 ve klinik sonlanimlar1 Tablo 1°de

gosterilmigtir.
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Calisma sonuglarina gore hastalar iyi ve koti kritik
sonlanimlarmma  gére  gruplandirildiklarinda  kotii
prognoz ile hem NLO hem de PLO arasinda
istatistiksel anlamli iliski bulunmamistir (sirasiyla
p=0.1; 0.4). Sadece artmig lokosit ve ndtrofil
sayilarinin koétii klinik sonlanim ile iligkili oldugu tespit
edilmigtir (swrastyla p=0.001; 0.006). Benzer sekilde
hastalarin = 30  giinliik  mortalite =~ durumlarina
bakildiginda da kotii prognoz ile hem NLO hem de
PLO arasinda istatistiksel anlamli iligki bulunmamistir
(swrastyla p=0.7, 0.6). Mortalite gruplarina bakildiginda
sadece yliksek yas ve diisikk hemoglobin degerlerinin
mortalite ile iliskili oldugu tespit edilmistir (sirasiyla
p<0.001; <0.001). Tablo 2 ve 3’de hastalarin hem
klinik sonlanimlarina hem de mortalitelerine gore

karakteristik 6zellikleri verilmistir.

Tablo 1. Hastalarin demografik sonuglari, laboratuvar sonuglari ve sonlanimlari

Yas (y1l)

Cinsiyet (erkek), n (%)
Hemogram test sonuglari
Hemoglobin (g/dL)

Lokosit (10%/pL)

Notrofil (10%/pL)

Platelet (10%/uL)

Lenfosit (10%/uL)

NLO*

PLO**

Hastalarin sonlanimlari, n (%)
Eksitus (30 giinliik mortalite)
Yogun bakima yatirildi
Servise yatirild

Taburcu edildi

Hastalarin entiibasyon durumu

Entiibe olan hastalar, n (%)

73 (64-80)
711 (67,1)

12,9 (11,50-14,20)
10,9 (8,42-14,60)
7,87 (5,60-11,18)

252 (197,25-311)
1,75 (1,15-2,47)

4,54 (2,64-8,15)
142,08 (98,20-221,03)

62 (5,8)
91 (8,6)
58 (5,5)
849 (80,1)

97 (9,2)

*NLO= Notrofil-lenfosit orani, **PLO=Platelet-lenfosit orani
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Tablo 2. Hastalarin klinik sonlanimlarina gére karakteristik 6zellikleri

Iyi klinik sonlanim Kaétii klinik sonlanim p degeri
(Grup 1) (Grup 2)
Yas (y11) 73 (64-79) 74 (65-82) 0,1
Cinsiyet (erkek), n (%) 613 (%67,66) 98 (%63,64) 0,3
Hemogram test sonuglari
Hemoglobin (g/dL) 13 (11,60-14,20) 12,60 (10,65-14,40) 0,055
Lokosit (10%/uL) 10,60 (8,33-14,20) 12,40 (9,68-15,98) 0,001
Nétrofil (10%/uL) 7,69 (5,46-11,03) 8,78 (6,71-12,20) 0,006
Platelet (10%/uL) 249 (196-308) 261,50 (205-336,25) 0,09
Lenfosit (10%/uL) 1,76 (1,18-2,45) 1,57 (0,99-3,17) 0,7
NLO* 4,72 (2,66-7,82) 4,81 (2,46-10,18) 0,1
PLO** 139,75 (100,45-216,86) 163,18 (83,61-276,57) 0,4
*NLO= Notrofil-lenfosit orani, **PLO=Platelet-lenfosit orani
Tablo 3. Hastalarin 30 giinlilk mortalite durumlarina gore karakteristik 6zellikleri
30 giinliik mortaliteye 30 giinliik mortaliteye p degeri
bakildiginda yasayan hastalar ~ bakildiginda eksitus olan hastalar
Yas (y1l) 72 (64-79) 78 (70,50-84) <0,001
Cinsiyet (erkek), n (%) 676 (%67,74) 35 (%56,45) 0,067
Hemogram test sonuglar1
Hemoglobin (g/dL) 13 (11,60-14,30) 11,40 (9,69-13,73) <0,001
Lokosit (10%/pL) 10,80 (8,43-14,50) 11,75 (8,29-15,73) 0,3
Nétrofil (103/uL) 7,85 (5,60-11,10) 8,09 (5,60-12,03) 0,7
Platelet (10%/uL) 250,50 (197,75-309,25) 263 (185-332,25) 0,5
Lenfosit (10%/uL) 1,75 (1,16-2,47) 1,68 (1,01-3,02) 0,8
NLO* 4,58 (2,66-8,06) 4,14 (2,36-8,43) 0,7
PLO** 142,08 (99,57-220,46) 137,79 (72,52-288,493) 0,6

*NLO= Notrofil-lenfosit orani, **PLO=Platelet-lenfosit orani

TARTISMA

Calismamizin sonuglar1 degerlendirildiginde KOAH
alevlenme ile basvuran hastalarda gerek kotii klinik
sonlanim gerekse de mortalite agisindan hem NLO’nun
hem de PLO’nun prognoz belirteci olarak kullanilmaya

uygun olmadig1 sonucuna ulagilmaktadir. Literatiirdeki

yaymlanmis c¢alismalara bakildiginda ¢esitli  klinik
senaryolarda NLO ve PLO’nun prognoz belirteci
olarak kullanilabilirligi konusu celiskilidir. Yiiksek
NLO ve PLO’nun prognozla iliskili oldugunu bildiren
calismalarin biiylik ¢cogunlugu malignite ¢aligmalaridir

(9-14). Bunun yani sira neonatal sepsis, pankreatit gibi
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bazi enfeksiyoz tablolarda, Behget hastaliginda, atriyal
fbirilasyon, serebrovaskiiler hastalik gibi trombotik ya
da akut intrakraniyal kanama durumlarinda da
NLO’nun tan1 ya da prognoz hakkinda anlaml bilgi
sunan klinik bir belirteg olabilecegini bildiren yazilar

da literatiirde yer almaktadir (2, 15-19).

Notrofil-lenfosit orami ile ¢esitli fizyolojik stres
durumlarinda  prognoz agisindan anlamli iligki
oldugunu bildiren ¢ok sayida yaym olsa da aksini
sOyleyen, bu iligkinin gosterilemedigini raporlayan
caligmalar da mevcuttur (20). Baz1 calismalarda da
istatistiksel anlamlilik olsa da yetersiz sensitivite ve
spesifite degerleri sebebiyle NLO ve PLO’nun klinik
kullanima uygun belirtegler olmadigi belirtilmektedir
(21).

KOAH alevlenme ile NLO ya da PLO iligkisini
arastiran c¢aligmalara bakildiginda sadece 4 calisma
oldugu goriilmekte. Caligmalarin 3 tanesi NLO ve
PLO’nun tanisal degerini arastirirken sadece Yao ve
ark prognoza etkilerini incelemistir (5-8). Bu ¢alismada
NLO i¢in 6.24 degeri cut-off kabul edildiginde %81.08
sensitivite ve %69.17 spesifite ile mortaliteyi
ongordiigi bildirilmektedir. Ancak retrospektif olarak
tasarlanan bu ¢aligmada yer alan gorece az hasta sayisi
(n=303) ve mortalite grubunun azlig1 (n=37) sebebiyle
sonuglarin genellenebilir olmadigim diistiniiyoruz (6).
Acartiirk ve ark. artrmg NLO ile KOAH alevlenme
arasinda anlamli iliski oldugunu belirttikleri ¢aligma
sonuglarindan yola ¢ikarak KOAH hastalart solunum
yetmezligi ile bagvurup NLO >3.54 ise ve periferik
eozinofil oram1 <%2 ise hastalara antibiyotik

baslanmasini 6nermektedirler (5).

Mevcut calismamizin sonuglari bize sadece artmig
nétrofil ve 16kosit degerlerinin KOAH alevlenme ile
basvuran hastalarda kotii klinik sonlanim ile iligkili
oldugunu gostermektedir. Otuz gilinlik mortalite
acisindan bakildiginda ise yliksek yas ve diisiik
hemoglobin diizeylerinin mortalite ile iliskili oldugu
goriilmektedir ki bu parametrelerin hem KOAH
hastalarinda hem de diger hastaliklarda mortalite ile

iligkili olmasi zaten beklenen bir durumdur.
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Mevcut c¢alisma sonuglart degerlendirildiginde, AS’e
KOAH alevlenme ile bagvuran hastalarda NLO ve PLO
diizeyleri ile kotii prognoz arasinda anlamli iliski tespit
edilememis olup bu parametreler prognoz belirtegleri

olarak kullanmaya uygun degildir.

Kisithliklar: Calismanin ana kisitliligr retrospektif ve
tek merkezli olmasidir. Calismadaki hasta sayisinin
literatiirdeki benzer ¢aligsmalara kiyasla fazla olmasinin,
calismaya hastalarin dahil edilmelerinde siipheli tiim
hastalarin dislanmis olmasinin bu kisitlilig1 azalttigina

inaniyoruz.
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SAKRUM’UN MULTIDEDEKTOR BILGISAYARLI TOMOGRAFI
YONTEMI iLE MORFOMETRIK ANALIZI

Morphometric Analysis of Sacrum with Multidetector Computerized Tomography
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Amag: Antropometrik ¢aligmalar kimliklendirmenin cinsiyet
tespiti asamasinda 6nemli bilgiler sunmaktadir. Multidedektor
bilgisayarli tomografi (MDBT) yontemi viicut olusumlarinin
hizli ve yiiksek ¢oziiniirliik ile ince kesitlerinin incelenmesini
saglar. Bu caligmada Tirk toplumuna ait her iki farkli
cinsiyette referans araliklar olusturulmasina katkida bulunmak
amaglandi.

Gere¢ ve Yontem: Calisma MDBT ile sakrumlari
goriintiilenen ve yaslart 20 ile 80 arasinda degisen 100 birey
(50 kadin-50 erkek) tizerinde yapildi. Calismamizda Slgiilerek
kayit altina alinan parametreler, Sakrum genisligi, korpus
vertebra genisligi, Korpus vertebra ¢ap1, kornular aras1 mesafe,
sakral hiatus uzunlugu, sakral kanal uzunlugudur.

Bulgular: Sakral vertebra’ya ait korpus genislikleri
erkeklerde kadinlardan anlamli (p<0.05) derecede yiiksek
tespit edildi. Benzer sekilde sakral hiatus uzunlugu erkeklerde
anlamli (p<0.05) derecede daha yiiksekti.

Sonug: Sonug¢ olarak caligmamizda elde ettigimiz
ortalamalarin genelde literatiir bilgileri ile rtiistiiglinii gordiik.
Bazi farkliliklarin yas, cinsiyet ve ik gibi faktorlere baglh
oldugunu diisinmekteyiz. Elde ettiimiz bu verilerin
radyoloji, anatomi ve adli tip gibi alanlarda bilim adamlar1 ve
klinisyenlere faydali olacagi kanaatindeyiz.

Anahtar Kelimeler: Sakrum, morfometri, anatomi

ABSTRACT

Objective: Anthropometric studies provide important information
on gender determination stages of identification. The multidetector
computed tomography (MDCT) method provides rapid and high-
resolution examination of thin sections of body formations. In this
study, it was aimed to contribute to the establishment of reference
intervals for both sexes of Turkish society.

Material and Method: The study was performed on 100
individuals (50 females-50 males) aged 20 to 80 years whose bony
structures were visualized with multidetector computerized
tomography. Parameters that can be measured and recorded in our
study are Sacrum width, corpus vertebra width, corpus vertebra
diameter, intercornual distance, hiatus sacralis length, sacral canal
length.

Results: We investigated whether there was a statistically
significant difference between men and women. The corpus
widths of sacral vertebra were significantly higher in males than in
females (p<0.05). Similarly, the length of hiatus sacralis was
significantly higher in males than in males (p<0.05).

Conclusion: As a conclusion, we have seen that the average
obtained in our study generally overlaps with literature. We think
that some of the differences are due to factors such as age, gender,
and race. We believe that these data we obtain will be useful to
scientists and clinicians in fields such as radiology, anatomy and
forensic medicine.

Keywords: Sacrum, morphometry, anatomy

Yazisma Adresi / Correspondence:

Telefon: 05054348893
Gelis Tarihi / Received: 13.12.2017

Dr. Musa ACAR

Necmettin Erbakan Universitesi Saglik Bilimleri Fakiiltesi, FTR Béliimii, KONYA, TURKIYE

E-posta: musaacar@konya.edu.tr
Kabul Tarihi / Accepted: 02.05.2018

KUTFD | 125


mailto:musaacar@konya.edu.tr

Acar M ve ark. Sakrum Multidetektor BT Morfometrik Analiz

GIRIiS

Antropometrik c¢aligmalar kimliklendirmenin cinsiyet
tespiti asamasinda Onemli Dbilgiler sunmaktadir.
Cinsiyet tespitinin kimliklendirmedeki Onemi goz
oniine  alindiginda,  oOzellikle  yumusak  doku
kayiplarinda iskelet kalintilarinin radyolojik
incelemeleri, olduk¢a 6nemli hale gelmektedir (1). Os
sakrum 5 sakral vertebranin kaynasmasi ile olusan
kama seklinde bir kemiktir (2). Biiyiik ve tiggen bir
kemik olup pelvis iskeletinin arkasinda bulunur.
Yukarida bulunan basis ossis sacri son bel omuru ile
agsagida bulunan apex ossis sacri de os coccygis ile
eklem yapar. Iki tarafli olarakta os ilium ile sakroiliyak
eklem yapar. Lumbal omurga ile sakrum arasindaki ag1
sakrovertebral ac¢i olarak bilinir. Bu ag¢1 baslangicta
dogumda 20° olur ve yetiskinlikte 70° ye kadar bilyiir
(3, 4). Sakral hiatus, sakral kanalin kuyruk ucundaki bir
deliktir ve 5. (veya bazen 4.) sakral vertebranin
katmanlarinin veya orta sakrum kretinin alt ucunun
fiizyonunun basarisiz olmasi nedeniyle olusur (2).
Sakrum pelvisin dayanikliligini ve giiciinii artirir, viicut
agirligini os femoris'e tasir (5).

Multidedektor  Bilgisayarli  Tomografi (MDBT)
(Siemens Somatom Sensation, Erlanger, Almanya,
2005) yontemi viicut olusumlarinin hizli ve yiiksek
¢ozlniirliik ile ince kesitlerinin incelenmesini saglar.
MDBT yo6ntemi viicut olusumlarinin hizli ve yiiksek
¢ozlniirliik ile ince kesitlerinin incelenmesini saglar.
MDBT’de iki veya ii¢ boyutlu, degisik planlarda
goriintiiler olusturulabilir. Bu gorilintiiler aksiyal
plandaki goriintiilerin incelenmesinde gozden kacan

ayrmtilarin saptanmasinda yardimet olabilir (6).

Calismamizda insan sakrumunun MDBT yontemi ile
morfometrik 6lgiimler yapilarak yasa ve cinsiyete gore
varyasyonlarinin detayli olarak incelendi. Boylece elde
edilen verilerin Tiirk toplumuna ait referans araliklarin
olugturulmasinda katkida bulunacagi amaglandi. Elde
edilen verilerin adli tipta kimliklendirme ¢alismalarinin
yanisira sakruma yonelik cerrahi yaklagimlarda cerrah

ve klinisyenlere faydali olup olmayacag arastirildi.
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GEREC VE YONTEM

Bu c¢alisma; Konya Egitim ve Arastirma Hastanesi,
Radyoloji Anabilim Dalina bagvurmus, MDCT ile os
sakrum’u goriintiilenen 100 birey (50 kadin-50 erkek)
iizerinde yapildi. Yaslart 20 ile 80 arasinda degisen
bireyler calismaya dahil edildi. Caligma retrospektif
olarak yapildi. Yani ¢aligmaya dahil edilen bireylerden
bu ¢aligma i¢in MDBT istenmedi. Onceden herhangi
bir hastalik icin istenilen MDBT kayitlarindan
Olgtimler yapildi. Sakrum’unda yapisal bozukluk tespit
edilen olgular ¢alisma disinda birakildi. Bu ¢aligma
icin etik kurul raporu Necmettin Erbakan Universitesi,
Meram Tip Fakiiltesi Etik Kurulu’ndan 28.04.2017
tarih ve 2017/906 karar sayist ile alindu.

Calismanin ilk etabinda; daha Once hastaneye
bagvurmus ve 64 kesitli MDBT ile sakrum goriintiileri
elde edilmis hastalar tespit edildi. Daha sonra sagittal,
koronal ve aksiyal plandaki goriintiiler tespit edilerek
morfolojik  degerlendirme yapildi. Elde edilen
goriintlilerin  hastalarin  supin  pozisyonda aliman
goriintileriydi. Morfometrik 6l¢iimler hata payint en
aza indirmek icin aymt kisi tarafindan yapildi.
Calismamiz  da Olciilerek  kayit altina  alinan
parametreler asagidaki gibidir.

Sakrum genisligi (SG): Sakrum basis’inin sagittal
planda en genis yeri (Resim 1)

Korpus vertebra genisligi (CVG): S1 korpusunun
transvers diizlemdeki genisligi (Resim 2)

Korpus vertebra ¢ap1 (CVC): S1 korpusunun median
diizlemdeki genisligi (Resim 3)

Kornular arasi mesafe (ICM): Sag ve sol sakral

kornular arasindaki uzaklik (Resim 4)

Sakral hiatus uzunlugu (HSU): Sakral hiatus’un

vertikal yondeki en uzun yeri

Sakral kanal uzunlugu (SCU): Sakral kanalin uzunlugu
(Resim 5)
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AERA

Resim 1. Sakrum genisligi’nin 6l¢iilmesi

Resim 5. Sakral kanal uzunlugu’nun 6l¢iilmesi

Elde edilen verilerin ortalamalar1 hesaplanarak, her iki
cinsiyette ortalamalar arasindaki farkin istatistiksel
acidan anlamli olup olmadig: T testi kullanilarak tespit
edildi.

BULGULAR

Calismamizda sakrum’a ait 6 farkli parametre Slgiildii
ve ortalama degerlerini tespit edildi. 1. sakral
vertebra’ya ait CVG degerleri erkeklerde kadinlardan
anlamli (p<0.05 / p=0.028) derecede yiiksek tespit
edildi. Benzer sekilde HSU degerleri de erkeklerde
anlamli (p<0.05 / p=0.026) derecede daha yiiksekti.

Resim 3. Korpus vertebra ¢ap1’nin dlgiilmesi
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Elde edilen diger degerler arasinda anlamli bir farklilik
tespit edilmemis olup, kadin ve erkek cinsiyete gore

elde edilen veriler detayli olarak verildi (Tablo 1).

Tablo 1. Elde edilen verilerin cinsiyetler arasinda

karsilastirilmasi (ortalama+SS)(mm)

Parametreler Kadin Erkek P
(n=50) (n=50)

SG 108.69 + 8.43 108.11£12.55 >0.05
CVG 30.00 +£3.12 32.78+3.82 <0.05
CvVC 43.89 +7.86 46.15+7.62 >0.05
ICM 9.88+2.73 10.79+£3.65 >0.05
HSU 24.85+7.17 27.324£5.27 <0.05
SCU 98.97+14.37  103.04+18.01 >0.05

SG: Sakrum genisligi; CVG: Korpus vertebra genisligi;
CVC: Korpus vertebra ¢api; ICM: Intercornual mesafe;
HSU: Sakral hiatus uzunlugu; SCU: Sakral kanal

uzunlugu.

TARTISMA

Iskelet iizerinde cinsiyet aymriminda morfometrik
analizler yiiksek smiflandirma ile hizli bir sekilde
dogruluk sunabilir. Pelvis varliginda %95 gibi yiiksek
bir oranda dogruluk elde edilebilir (1). MDBT tiim
viicudun damar ve kemik yapilarini gostermek igin
altin standart bir tekniktir. MDBT, kesitsel yontemden
gergek iic boyutlu goriintiileme modeline dogru temel
bir basamaktir. Yeni firsatlar sunmakla kalmaz, ayn
zamanda radyolojik goriintiileme yontemleri arasinda
ve veri elde etmede istiin Ozellikler ortaya
koymaktadir. Son zamanlarda bu teknik kemik yapilar1
goriintiilemede olduk¢a onemli bir yere sahiptir (7).
Sakrum’a ait yapilan c¢alijmada sakral canal
uzunlugunu Polat ve ark. 80.74 £ 13.12 mm olarak
bulmuslardir. Bizim c¢aligmamizda sakral canal
uzunlugu erkeklerde 103.04 £ 18.01 mm, kadinlarda
ise 98.97 £ 14.37 mm olarak tespit edildi. Bizim
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degerlerimiz Polat ve ark.’nin sonuglarina gore daha

ylksektir.

Sakral hiatus, sakrumun kaudal kisminda ve iki kornu
arasinda yer alir. Kaudal epidural blokaj (CEB) lumbal
spinal hastaliklarin teshis ve tedavidsinde genis bir
kullanim alanina sahiptir. Klinik ¢alismalar CEB in
basarisint %70-80 olarak rapor etmislerdir. Basarili bir
CEB in 6nemli anahtarlarindan bir tanesi sakral hiatus
ve c¢evre yapilara ait anatomik detaylarin bilinmesidir
(8). Dona Saha ve ark. caligmalarinda sakral hiatus
uzunlugunu 20.21 + 7.73 mm olarak kaydetmislerdir.
Benzer sekilde yapilan baska bir calismada bu deger
20.6 + 8.8 mm olarak tespit edilmistir (10). Bizim
calismamizda da sakral hiatus uzunlugu kadinlarda
24.85 + 7.17 mm, erkeklerde ise 27.32 £ 5.27 mm
olarak tespit edilmistir. Calismamizda erkek bireylere
ait degerler kadinlardan anlamli derecede yiiksek
bulunmustur. Bu parametreye ait elde ettigimiz
verilerin ortalamasi literatiir bilgileri ile
karsilagtirildiginda, bizim verilerimizin daha yiiksek

oldugu gozlenmektedir.

Optimal olarak, sakrumdaki pedikiil vida fiksasyonu S1
vertebra cisiminin anteromedial yoniinde olmalidir. Hig¢
siphe yok ki sakrum ile ilgili bazi anatomik
parametrelerin, bilhassa S1 ile ilgili bilgilerin
bilinmesi, cerrahi prosediir igin omurga cerrahlar
acisindan  olduk¢a  Onemlidir.  Teknik  agidan
bakildiginda, S1 omurga gdvdesinin essiz anatomisinin
varlig1 nedeniyle, makul bir pozisyonda vida yerlesimi,
daha basarili sonug verecektir (5). Polat ve ark.’nin
yaptig1 caligmada S1’in transvers ¢apini 49.33 + 6.74
mm olarak kaydetmislerdir. Benzer sekilde Sinha ve
ark.’nin yaptiklar1 ¢aligmada ise S1’in transvers ¢apini
erkeklerde 45.70 £ 4.55 mm, kadinlarda ise 47.01 +
4.89 mm olarak bulmuglardir (11). Bizim yaptigimiz
calismada ise S1’in transvers ¢ap1 erkeklerde 46.15 +
7.62 mm, kadinlarda ise 43.89 + 7.86 mm olarak tespit
edildi. S1’in anterio-posterior ¢ap1 Basaloglu ve ark.
tarafindan Ol¢lilmiis ve erkeklerde 31.7 £ 3.0 mm,
kadmlarda 30.3 + 2.8 mm olarak kaydedilmistir (5).

Ayrica Polat ve ark. yaptig1 calismada S1’in anterio-
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posterior ¢apimmi 29.71 + 3.92 mm olarak bulmustur
(12). Bizim yaptigimiz ¢alismada S1’in anterio-
posterior ¢ap1 erkeklerde 32.78 + 3.8 mm, kadinlarda
ise 30.0 £ 3.12 mm olarak tespit edildi. Bu
parametremizde erkeklere ait bulunan degerler
kadinlardan anlamli derecede yiiksek bulunmugtur ve
bu parametreye ait elde ettigimiz verilerin ortalamasi
literatiir ile karsilagtirildiginda bizim buldugumuz
degerlerin literatiirdeki degerler ile benzer oldugu

gobzlendi.

Sakrum’a yapilan cerrahi yaklagimlarda noral yapilarin
korunmasi klinik agidan onemlidir. Bu nedenle os
sakrum’un columna vertebralis ile olan baglantisinin
onemi ve anatomik detaylarin bilinmesi bdlgeye
yapilacak cerrahi miidahaleler agisindan Onemlidir.
Polat ve ark. sakrum genigligini 111.67 + 6.57 mm
olarak bulmuglardir (12). Sinha ve ark. os sakrum’un
genisligini erkeklerde 100.4 + 7.2 mm, kadinlarda
105.74 + 3.35 mm olarak Olgmiislerdir (11). Bizim
caligmamizda ise erkeklerde 108.11 + 12 55 mm,
kadinlarda 108.69 + 8.43 mm olarak tespit edildi.

Oliim sonras1 kemik BT uygulamalar1 son dénemlerde,
adli tipta popular bir uygulama haline gelmistir (13).
Aggarwal ve ark. sakral hiatus kornular1 arasindaki
mesafeyi Olgmiisler ve 11.95 + 2.78 mm olarak
bulmuglardir (14). Benzer sekilde Polat ve ark. sakral
hiatus cornular1 aras1t mesafeyi 19.76 + 4.11 mm olarak
kaydetmigslerdir  (12).
erkeklerde 10.79+3.65 mm, kadinlarda 9.88 + 2.73 mm

Bizim ¢aligmamizda ise
olarak tespit edildi. Buldugumuz bu degerlerde erkek

ve kadinlar arasinda anlamli bir farklilik gézlenmedi.

Sonug olarak ¢alismamizda elde ettigimiz ortalamalarin
genelde literatiir bilgileri ile ortiistiigiinii gordiik. Bazi
farkliliklarin yas, cinsiyet ve ik gibi faktorlere bagl
oldugunu diigiinmekteyiz. Elde ettigimiz ortalamalarin,
Tirk toplumuna ait referans bir aralik olusturmada
katk:1 saglayarak adli tipta kullanilabilecegi, teshis ve
tedavide klinisyen ve cerrahlara yol gosterici olacagina

ve anatomi egitiminde faydali olacagi kanaatindeyiz.

Cikar Catismasi: Yoktur.

10.
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Aynur SAHINY, Siiha TURKMEN?, Ahmet MENTESES?, Siileyman Caner KARAHAN*,
Miicahit GUNAYDIN®, Siilleyman TUREDI?, Abdiilkadir GONDUZ!

'Karadeniz Teknik Universitesi, T. ip Fakiiltesi, Acil Tip Anabilim Dali, TRABZON, T URKIYE.
24cibadem Universitesi, T. ip Fakiiltesi, Acil Tip Anabilim Dali, ISTANBUL, TURKIYE.
3Karadeniz Teknik Universitesi, Saglik Bilimleri MYO, Tibbi Laboratuvar Teknikleri A.D., TRABZON, T URKIYE.
*Karadeniz Teknik Universitesi, Tip Fakiiltesi, Tibbi Biyokimya Anabilim Dali, TRABZON, TURKIYE.
SGiresun Universitesi, Tip Fakiiltesi, Acil Tip Anabilim Dali, GIRESUN, TURKIYE.

ABSTRACT

Obijective: The purpose of this study was to investigate the
value of signal peptide-CUB-EGF domain-containing protein 1
(SCUBEL1) in the diagnosis of angina pectoris in patients
presenting to the emergency department.

Material and Methods: This prospective research was
planned as a cross-sectional, single-center clinical study.
Patients presenting to the emergency department with angina
pectoris symptoms over a period of five months from receipt of
ethical committee approval were included. Patients presenting
with ischemic chest pain were divided on the basis of etiology
into stable angina pectoris (SAP), unstable angina pectoris
(UAP), non-ST elevation myocardial infarction (NSTEMI),
and ST segment elevation myocardial infarction (STEMI)
groups. Clinical, laboratory and demographic characteristics
were recorded. SCUBE1 levels from each group were
compared with a healthy control group.

Results: A total of 118 individuals were enrolled in the study,
78 patients meeting the inclusion criteria and 40 healthy
controls. Patients’ mean age was 54.36 + 14.03 years, and
88.5% (n=69) were male. Hypertension (59%) and smoking
(62%) predominated over other risk factors. NSTEMI was the
most common factor (46.1%) in patients enrolled due to
ischemic chest pain. No statistically significant difference was
determined between patients’ serum SCUBE] levels at time of
presentation and at 6 h and 12 h and the control group
(p>0.05).

Conclusion: On the basis of our study findings, SCUBEL is of
no value in the diagnosis of ischemic chest pain etiologies.
Keywords: acute
syndrome

Angina pectoris, SCUBEL, coronary

0Z
Amag: Bu ¢alismanin amaci g6giis agrisi nedeniyle acil servise

bagvuran hastalarda Signal peptide-CUB-EGF Domain-containing
Protein 1 (SCUBE 1)’in angina pektoris tanisindaki degerini

aragtirmaktir.

Gere¢ ve Yontemler: Bu calisma prospektif, kesitsel, tek
merkezli bir klinik ¢alisma olarak planlandi. Etik kurul onayimnimn
alinmasindan itibaren toplam 5 ay siireyle acil servise iskemik
gbgiis agris1 sikayetiyle bagvuran hastalar dahil edildi. Iskemik
g0giis agrisi ile bagvuran hastalar etyolojilerine gore stabil angina
pektoris (SAP), unstabil angina pektoris (UAP), ST elevasyonu
olmayan myokard infarktiisii (NSTEMI), ST elevasyonlu
myokard infarktiisi (STEMI) olmak iizere gruplara ayrild1.
Klinik, laboratuar ve demografik 6zellikleri kayit altina alindi.
Her bir gruptan odlgiilen serum SCUBE 1 diizeyleri istatistiksel
olarak analiz edilerek saglikli kontrol grubuyla karsilastirilarak
analiz edildi.

Bulgular: Calismanin dahil etme kriterlerine uygunluk gosteren
78 hasta ile 40 saglikli kontrol olmak iizere toplam 118 kisi
caligmaya alindi. Hastalarin yas ortalamasi 54.36+14.03 olup
%88.5’1 (n=69) tanesi erkekti. Hastalarin risk faktorleri
incelendiginde HT(%59) ve sigara (%62) diger risk faktorlerine
gore daha agirhiktayd. Iskemik gogiis agrisi sikayetiyle calismaya
dahil ettigimiz hastalarda en sik etken NSTEMI olarak tespit
edildi (%46.1). Hastalarin basvuru aninda, 6.saat ve 12. saat
serum SCUBE-1 degerleri kontrol grubu ile karsilastirildiginda
istatiksel olarak anlamli fark bulunmadi (p>0.05).

Sonu¢: Calismamizin bulgularina goére SCUBE 1, iskemik
g0giis agrist etiyolojilerinin tanisinda degeri bulunmamaktadir.

Anahtar Kelimeler: Angina pektoris, SCUBE1, akut koroner
sendrom
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INTRODUCTION

Ischemic chest pain, also known as ‘angina pectoris’
occurs in the myocardium if the coronary arteries fail
to supply myocardial oxygen requirements. It emerges
due to the stimulation of sympathetic nerve receptors in
this region. Ischemic chest pain manifests with
pressure, contraction and a burning-type pain in
clinical practice, and is a common cause of emergency
department presentations (1,2). Early diagnosis of
underlying myocardial ischemia and appropriate
treatment being initiated as quickly as possible play an
important role in reducing mortality and morbidity,
particularly in the presence of acute coronary syndrome
(ACS); wunstable angina pectoris (UAP), non-ST
elevation myocardial infarction (NSTEMI) and ST
elevation myocardial infarction (STEMI). ACS leads to
approximately 7 million deaths and to morbidity
compromising quality of life of some 129 million
individuals a year (3). Algorithms based on up-to-date
guidelines are currently used in the standardization of
diagnosis and treatment of ACS patients. Problems
such as missed or late diagnosis are experienced in the
emergency department, particularly in presentations
with non-specific clinical findings, in UAP and
NSTEMI patients with non-specific electrocardiogram

findings but without ST elevation.

Signal peptide-CUB (complement C1r/C1s, Uegf, and
Bmpl)-EGF (epidermal growth factor)-like domain-
containing protein 1 (SCUBEL1) is a cell surface protein
released from early embryogenesis. SCUBEL is
expressed in the endothelium and platelets and is a
potential marker of platelet activation (4). This
molecule is stored in alpha granules in inactivated
platelets and is released into the thrombus from the cell
surface following thrombin-activated platelet activation
(5). In addition, SCUBE1 accumulation has been
shown immunohistochemically in the subendothelial
matrix of atherosclerotic lesions in humans (6).
Various experimental and clinical studies have

determined that plasma SCUBE1 rises in ischemic
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events developing secondary to platelet activation and
aggregation. SCUBEL can be measured in plasma
using the enzyme-linked immunosorbent assay
(ELISA) method, but has still not yet entered into

routine clinical use (7).

The purpose of this study was to investigate the
diagnostic value of serum SCUBE1 levels, shown to
elicit significant results in several ischemic events,
including cardiovascular system pathologies, in angina

pectoris.

MATERIALS AND METHODS

Approval for this prospective, cross-sectional, single
center was granted by the Instutional Clinical Research
Ethical Committee (No. 2011/61). Following that
approval, all patients aged 18 or over presenting to the
emergency department due to angina pectoris,
diagnosed with clinical, ECG and laboratory
examinations and agreeing to take part over a five-
month period were included in the study. Pregnant
patients and subjects with a history of pulmonary
embolism, acute kidney failure, chronic kidney failure,
liver failure, peripheral artery disease or acute trauma
or whose blood levels could not be monitored were

excluded.
Establishment of the Study Groups

Detailed history, physical examination, laboratory
methods and the European Society of Cardiology ACS
management guideline were used for the diagnosis
ACS (8). Blood specimens were collected from
patients presenting to the emergency due to angina
pectoris on the basis of these criteria at time of
presentation, and at the 6" and 12" hours of chest pain.
Patients’ demographic, clinical and laboratory data
were recorded on study forms. STEMI, NSTEMI,
UAP, and SAP patient subgroups were established
depending on duration of ischemic chest pain at ECGs,
presence of ST segment elevation at ECGs, and cardiac

enzyme results. Control group patients consisting of
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healthy individuals consenting to take part in the study
were enrolled with the collection of blood specimens

only.
Biochemical Analysis

Blood specimens collected from the patients included
in the study group at time of presentation and the
members of the healthy control group for measurement
of SCUBEL levels were placed into heparin-containing
tubes. These were then centrifuged for 10 min at 3000
rpm for serum and plasma separation. Specimens were
pipetted into Eppendorf tubes and stored at -80 °C. A
commercial ELISA kit (Catalog No. CSBE15005 h,
Cusabio Biotech Co., P.R. China) was used in
accordance with the manufacturer’s instructions for the
measurement of SCUBELl levels. Specimen
absorbances were determined on a VERSA max
tunable microplate reader (designed by Molecular
Devices, Sunnyvale, CA) at a wavelength of 450 nm.
The results were expressed as ng/mL. The minimum
detectable SCUBE1 dose is 0.16 ng/mL.

Data Analysis

Patient data at the end of the study were independently
assigned into control, UAP and NSTEMI groups. Data
were loaded onto Statistical Package for the Social
Sciences (SPSS) 14.0 software. Clinical and
demographic characteristics such as age, sex, risk
factors and accompanying symptoms were expressed
as descriptive statistics. Compatibility with normal
distribution of biochemical measurements was assessed
using the Kolmogorov-Smirnov test. For quantitative
data, the independent samples t test was used for
intergroup comparisons of normally distributed data.
Pearson correlation analysis was employed to
determine the effect on the other variable when one
variable value changed. p <0.05 was regarded as

statistically significant.
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RESULTS

One-hundred-eighteen patients presented to the
emergency department due to angina pectoris over the
five-month study period. Seventy-eight patients
meeting the inclusion criteria and with no exclusion
criteria were finally enrolled. Forty patients meeting
the exclusion criteria were excluded from the study.
Additionally, 40 healthy subjects were included in the
study as control group. Examination of the etiologies of
patients’ chest pains identified 50% as NSTEMI
(n=39), 17% as STEMI (n=13), 18% as UAP (n=14)
and 15% as SAP (n=12).

Patients’ risk factors and demographic characteristics
are shown in Table 1. The predominant risk factors
were identified as HT (59%) and smoking (62%).

According to ECG records at time of presentation, ST
segment elevation was present in 13 patients. ST
segment depression and T wave inversion were present
in 22 patients, while nonspecific findings were present
in the ECG records of 39 patients. Laboratory
parameters in the patient group were mean platelet
count (meantSD) 231794 + 64880, mean creatinine
level 0.97 + 0.23 and mean hemoglobin value 14.5 +
1.47.

SCUBEL values measured at time of presentation for
each independent angina pectoris cause and SCUBE1
values measured in the control group are shown in
Table 2. No statistically significant variation was
observed between SCUBE1 values measured at time of
presentation in all the patient groups and the control
group (p>0.05). Comparison of the primary and
secondary headache groups at time of presentation in
terms of serum IMA levels revealed no statistically
significant difference between the two groups (p=0.71).
Examination of time-dependent changes in SCUBE1
levels revealed that these increased after time of
presentation and then tended to decrease after 6 h
(Figure 1).
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Table 1: Clinical and demographic characteristics of the study group

Clinical-demographic characteristics

KU Tip Fak Derg 2018;20(2):131-137
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Age (meantSD) 54.36£14.03
Sex n %
M (Male) 69 88.5
F (Female) 9 115
Chest pain characteristics
Chest pain exceeding 20 min in duration 49 62.8
New onset and activity restricting chest pain 26 33.3
Chest pain triggered by effort 17 21.8
Intensifying angina-type pain 27 34.6
Pleuritic chest pain 6 7.7
Localizable pain 2 2.6
Mechanical-type pain 6 7.7
Risk factors
Previous history of CAD 25 32.1
Hypertension 46 59.0
Smoking 52 66.7
Previous history of Ml 26 33.3
Diabetes 9 115
Obesity 12 15.4
Hyperlipidemia 13 16.7
Family history 9 115
Sedentary lifestyle 15 19.2
Renal disease 2 2.6
Table 2: Plasma SCUBEL1 levels in the study and control groups
Plasma SCUBE-1 levels (ng/ml)
Time of admission 6™ hour 121 hour
(mean + SD) p (mean + SD) p (mean + SD) p
STEMI 30.18 £15.6 0.63 37.58 £23.24 0.74 25.74 £22.87 0.23
NSTEMI 28.72+13.2 0.58 32.64 +21.65 0.56 17.86 +16.20 0.12
UAP 23.64+11.7 0.21 29.79 +23.40 0.48 29.53+204 0.51
SAP 25.92+18.3 0.32 32.54+17.67 0.70 2154+ 18.9 0.31

Control plasma SCUBEI! level (mean + SD): 35.02 £+ 22.31

Independent Samples t Test, p values <0.05 are statistically significant.
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Figure 1: Time dependent changes in plasma SCUBEL levels in the study groups.

DISCUSSION

This prospective clinical study investigated the value of
SCUBEL1, described in the literature as a potential
biomarker in atherosclerosis and ischemia-related
pathologies, in etiologies in patients presenting to the
emergency department with angina pectoris. We
determined no difference between SCUBEL levels in

our independent patient groups.

Our first study finding concerned the levels of
distribution of ischemic chest pain. NSTEMI was
identified as the most common cause in this study. This
finding is not in agreement with levels cited in previous
studies. Approximately 15% of patients presenting to
the emergency department with chest pain are
diagnosed with AMI, while 25-30% are diagnosed with
UAP (9). The principal factor behind our finding may
be that the center in which the study was performed is a

tertiary health institution where 24-h primary coronary

procedures are applied and to which MI patients are

referred from external centers.

Platelet aggregation is known to lead to ACS and other
ischemic events. Studies have identified SCUBE1 in
the systemic circulation through being released from
human platelets and have thus shown that they may
represent a potential biomarker in acute thrombotic
events (6,7,10). In one clinical study, Dai et al.
investigated plasma SCUBEL1 levels in acute coronary
syndrome and acute ischemic stroke. Healthy
individuals were enrolled as the control group in that
study, together with patients with chronic coronary
artery disease. Significant elevation was determined in
ACS and AIS predominantly involving thrombotic
reaction, but no significant elevation was observed in
subjects with CAD (11). The absence of a significant
increase in plasma SCUBE1 in CAD may be due to
smooth  muscle cell proliferation in stable

atherosclerotic plaques and the extracellular matrix
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being covered by a thick fibrous capsule, for which
reason less inflammation and massive platelet reaction
occur when plaque rupture occurs (12,13). Our study
investigated the value of plasma SCUBE-1 levels in the
diagnosis of etiologies of angina pectoris, and patients
were first classified into SAP, UAP, STEMI and
NSTEMI subgroups on the basis of their clinical, ECG
and laboratory findings. However, no significant
variation was determined in SCUBEl levels
investigated in blood specimens taken from patients in
all groups, particularly at time of presentation and at 6
and 12 h, compared to the healthy control group. Such
an increase may not have been observed due
particularly to the presence of CAD and stable
atheromatous plaques in the SAP development
mechanism, but the acute thrombotic reaction
occurring in UAP, STEMI and NSTEMI not causing a
significant increase in plasma SCUBEL levels is an
unexpected finding. This may be due to absence of
standard timing of blood specimens collected at time of
presentation, because times of onset of symptoms
differed from one another. Studies have shown that
SCUBEL1 levels in serum reach detectable levels 6h
after thrombotic reactions at the earliest, that they peak
at 36h and remain measurable for 3-4 days (11). In our

study, however, levels tended to decrease after 6h.

There are a number of limitations to this study. First,
our patient presentations were not made after standard
time intervals had elapsed. Plasma SCUBE1 levels
may therefore have been affected depending on time of
presentation. Second, our low patient numbers may
have impacted on statistical significance. Finally, only
plasma SCUBE1 levels were measured from these
patients, and no comparison was performed with other

potential biomarkers.

In conclusion, our study is one of the first studies to
investigate the value of plasma SCUBEl in the
diagnosis of etiologies of angina pectoris, and the

findings obtained indicate that plasma SCUBEL1 levels
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are of no diagnostic value in terms of causes of ACS in

particular and other ischemic chest pains.
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ASSESSMENT OF OSSEOUS DENSITY CHANGES IN PATIENTS WITH
MEDICATION-RELATED OSTEONECROSIS OF THE JAWS USING
CONE-BEAM CT: A CASE CONTROL STUDY

Tla¢ Kullanimina Bagl Osteonekroz Gelisen Hastalarin Kemik Dansitelerinin Konik Isinli BT ile
Degerlendirilmesi: Vaka Kontrol Calismast

Duygu GOLLER BULUT?, Gézde OZCAN?, Fatma AVCI?

L Abant Izzet Baysal University, Faculty of Dentistry, Department of Oral and Maxillofacial Radiology, BOLU, TURKIYE.
2Erciyes University, Faculty of Dentistry, Department of Oral and Maxillofacial Radiology, KAYSERI, TURKIYE.

ABSTRACT

Objective: In this study, the aim was to analyze density
differences in prearranged region of patients with medication-
related osteonecrosis of the jaws (MRONJ) and to evaluate
potential effected sides in jaws by using cone beam computed
tomography (CBCT)

Material and Methods: The records of 29 patients diagnosed
with MRONJ and under bisphosphonates therapy and examined
by CBCT were retrospectively evaluated with age- and gender-
matched controls. The gray values (voxel value (VV)) were
detected in the maxillary tuberosity (MTs), anterior supporting
bone of nasopalatine canal (NPCs), mental foramen regions
(MFs), center of symphysis and the bone surrounding the MRONJ
area.

Results: According to the results, the mostly affected area was
the bone under the mental foramen. There were significant
differences between MRONJ and controls for right and left MFs
(p=0.03, p=0.006 respectively). The mean gray value of right
MTs were: 165.04 for controls and 212.4 for patients (p=0.13);
left MTs were 208.6 for controls and 268.0 for patients (p=0.32);
NPCs were 575.1 for controls and 572.6 for patients (p=0.96);
and MSs were 679.2 for controls and 828.2 for patients (p=0.1).
The gray value in the inferior peripheral bone of exposed region
was the highest.

Conclusion: The present study shows that bisphosphonates cause
internal morphological changes in jaws. Morphological changes
are more frequent in certain parts of the jawbone such as the
mental foramen. Gray values obtained by CBCT for quantitative
measurements of density differences, can help achieve useful data
for prediction of hazardous conditions where MRONJ can occur
and how it will progress.

Keywords: Bisphosphonate, bone density, cone beam computed
tomography, osteonecrosis

0z

Amag: Bu ¢alismada, ilag kullanimina bagli osteonekroz gelisen
hastalarda cenelerin belirli bolgelerindeki kemik yogunlugunun
konik 1sinli bilgisayarli tomografi (KIBT) ile degerlendilmesi ve
potansiyel olarak etkilenen alanlarin belirlenmesi amaglanmustir.

Gerec ve Yontemler: Calismada bifosfonat tedavisi goren ve ilag
kullanimina bagli osteonekroz gelisen 29 hastanin KIBT'leri yas
ve cinsiyet eslesmeli kontrol grubuyla beraber retrospektif olarak
incelendi. Maksiller tuber (MT), nazopalatin kanalin
anteriorundaki kemik (NPK), mental foramen bdlgesi (MF),
simfizisin anterioru ve osteonekrozlu alanin etrafini saran kemigin
gri voksel degerleri dl¢iildii.

Bulgular: Sonuglara gore en ¢ok etkilenen alan mental foramenin
altindaki kemik olarak bulundu. Sag sol  MF
degerlendirildiginde osteonekroz hastalar1 ve kontrol grubu
arasinda anlamli farkliliklar bulundu (p=0.03, p=0.006 sirasiyla).
Sag MT igin ortalama gri degerleri kontrol grubunda 165.04,
hasta grubunda 212.4 (p=0.13); sol MT igin ise kontrol grubunda
208.6 hasta grubunda 68.0 olarak olgiildi (p=0.32). NPK; kontrol
grubunda ortalama 575.1 ve hasta grubunda ortalama 572.6
(p=0.96); ve MS kontrol grubunda 679.2 ve hasta grubunda 828.2
olarak olgiildii (p=0.1). Etkilenen alanin inferiorundaki kemik
yogunlugunun diger bolgelerden daha yiiksek oldugu belirlendi.

ve

Sonug: Bifosfonat tiirevi ilaglar ¢ene kemiklerinin internal
yapisinda  morfolojik  degisikliklere neden olmaktadir.
Morfolojik degisimler 6zellikle mental foramen gibi bolgelerde
daha fazladir. Dansite farkliliklarinin 6l¢timiinde KIBT ile elde
edilen gri degerler ile, osteonekrozun olusacagi bolge ve
gelisecegi dogrultudaki tehlikeli kosullarin tahmini i¢in yararl
veriler elde edebilir.

Anahtar Kelimeler: Bifosfonat, kemik dansitesi; konik sl
bilgisayarli tomografi, osteonekroz
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INTRODUCTION

Bisphosphonates (BP) are inorganic pyrophosphates,
which are effective in inhibiting osteoclast-mediated
bone resorption (1). They are the first line of
management for osteoporosis, metastatic bone cancer,
hypercalcemia related to malignancy and Paget’s
disease (2). Medication-related osteonecrosis of the
jaws (MRONJ) is a severe complication of BP
medication. The role of imaging and the imaging
findings in the diagnosis of MRONJ have previously
been described in the literature (3). There are many
studies in the dental literature about the utility of
computed tomography (CT) for assessing bone
morphology and volume using the Hounsfield unit
(HU) score. The HU is the parameter defined by CT for
quantifying bone quality (4). It is generally defined by
means of a linear transformation of the measured x-ray
attenuation coefficient of an object with reference to
water (HU = 0) (1).

Cone beam computed tomography (CBCT) is a system,
which has less radiation than CT and in a single 360°
rotation creates multiple views of the patient (5).
Recently, several CBCT systems have become
available to image the maxillofacial region. This
provides new diagnostic options with increased image
quality (6). CBCT records might therefore help to
describe the radiological range of view of MRONJ.
CBCT imaging systems have improved quantification
capacity, and the Gray values exceedingly correlate
with outcomes of other well-known methods under
specific conditions. The Gray values are considered to
provide the reliable and objective information on the
bone quality (7). The osseous changes in patients under
bisphosphonate therapy may be an early indicator of
occurring MRONJ. Gray value on CBCT may give
beneficial data for prediction of hazardous conditions
that are quantitative measurements for determining

density differences.
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The objective of this study was to predict the most
effected potential region in patients with MRONJ by

analyzing density differences in jaws using CBCT.

MATERIALS AND METHODS

Study Group

The study group consisted of twenty-nine patients with
MRONLJ. Inclusion criteria were overt MRONJ patients
diagnosed by a maxillofacial surgeon (with 7 years of
professional experience) based on generally accepted
diagnostic criteria of clinical introduction (8). Patients
with MRONJ in Stage 1 and 2 (Stage 1: necrotic bone
exposure in asymptomatic patients with no evidence of
soft-tissue infection; Stage 2: necrotic bone exposure
associated with soft-tissue infection and pain) were
included in the study group (9). CBCT images of
patients with MRONJ had been archived in Department
of Oral and Maxillofacial Radiology, Faculty of
Dentistry, Erciyes University. Control group was
selected from gender- and age-matched healthy
individuals for each MRONJ patient from the same
archives. Images of healthy patients without any
systemic disease that could affect bone mineral density
as osteoporosis and diabetes were used. CBCTs with
good quality of clearly observed areas of the same
sides of MRONJ patients were included. This was a
retrospective study, thus according to local laws and
regulations ethical board approval was not required.
The department where the study was performed
disclaimed the informed consent form. The study was
carried out according to the guidelines of the
Declaration of Helsinki concerning Ethical Principles
for Medical Research Involving Human subjects.
Imaging Procedures

All the subjects in the study were imaged by using the
New Tom VG (Quantitative Radiology, Verona, Italy)
cone-beam computed tomography (CBCT).
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The X-ray parameters (kV, mA) were automatically
determined from scout views by the NewTom VG. All
images were obtained with the patient in the supine
position. Scanning time was 18 seconds, exposure time
was 3.6 seconds, and voxel size was 0.3 mm3. For bone
density measurements (Gray values), the images were
then exported in digital imaging and communications
in medicine (DICOM) format for data analysis. The
DICOM data sets were imported into a third party
viewing software Simplant Pro software, version 13.0
(Materialise HQ, Leuven, Belgium) to determine the
Gray values of each scan.

Measurements

The average Gray values were measured within a
rectangle area of 4 mm?2. Any sagittal, coronal and axial
views used to determine center of the region and

primarily the sagittal views for posterior and coronal
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views for anterior region were used for sampling.
Measurements were repeated three times for each
region and mean values were used for statistical
analysis. Acquisition of 3D data was performed by one
radiologist with 4 years of experience in head-and-neck
imaging.

The measurements were performed as follows on
CBCT scans obtained from MRONJ patients and
healthy controls. The Gray values were detected in
maxillary tuberosity (MT) (Figure 1a), anterior to the
nasopalatine canal (NPC) (Figure 1b), center of
mandibular symphysis (MS) (Figure 1c), below to
mental foramen (MF) (Figure 1d, €) and surrounding
bone of MRONJ area (Figure 2a-d).

Figure 1: Measurements of Gray values, in 4 mm? squares. a; center of posterior maxilla tuber region, b; anterior region

of the nasopalatine canal, c; center of mandibular symphysis, d, e; below the mental foramen.
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Figure 2: Measurement of Gray values in bone surrounding the MRONJ area, in 4 mm? squares. a. Illustration of

measurements on cropped panoramic view and measurements on the; b. anterior and posterior side of MRONJ area, .

superior of MRONJ area and d. inferior of MRONJ area.

Statistical analysis

All the measurements were repeated once more again 1
week later and intra-observer reliability showed a high
correlation. The intra-observer correlation coefficient
was 0.95 for measurements. Statistical analyses were
conducted using SPSS software (SPSS 16.0 for
Windows; SPSS Inc., Chicago, IL, USA). The
measurements were evaluated using the independent t-
test to compare the means of the all values between
MRONJ and healthy sites as well as values of control
patients. Values of P<0.05 were considered to indicate

statistical significance.

RESULTS

All comparisons were performed reciprocally between
both sides of patients with MRONJ and age-gender
matched healthy individuals, expect non-measurable
sites due to osteonecrosis. Thirteen females, 16 males
with mean age 70.3 years; age range 49-84 years with
MRONJ were included in study group. Gender- and
age-matched healthy individuals for each MRONJ
patient from the same archives (13 females, 16 males,
mean age 70.2 years; age range 51-82 years) were used

for control group.
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There were significant differences between MRONJ
and controls for right and left MFs (p=0.000, p=0.006
respectively). The mean gray value of right MTs were:
HU=165.04 for controls and HU=212.4 for patients
(p=0.13); left MTs were HU=208.6 for controls and
268.0 for patients (p=0.32); NPCs were HU=575.14 for
controls and HU=572.61 for patients (p=0.96); and
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DOI: 10.24938/kutfd.360007

MSs were HU=679.2 for controls and HU=828.19 for
patients (p=0.11) (Table 1). The gray value in the
inferior peripheral bone of exposed region was the
highest (Table 2). When we compared right and left
side, no significant differences were found for all
measurements of MRONJ patients and patients in

control group.

Table 1. The mean Gray values of the regions and p values of MRONJ patients and control patients.

Region Side MRONJ (HU) Control (HU) p

right 212.4 165.04 0.13
Tuber

left 268 208.6 0.32
Anterior of NPC 572.61 575.14 0.96

right 708.54 458.93 0.001*
Inferior of MF

left 669.32 396.22 0.006*
Symphisis 828.19 679.2 0.11

p<0.05 Correlation is significant*

*Correlation is significant at level p<0.05.

Table 2. The minimum, maximum and mean Gray values of peripheral bone of MRONJ area.
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DISCUSSION

MRONJ is a serious drug reaction that causes bone
destruction in the maxillofacial region. Two
pharmacological agents can cause osteonecrosis:
antiangiogenic and antiresorptive drugs including BP
(2). Our study group consisted of BP medicated
patients. Numerous reports have been published about
MRONJ occurring after maxillofacial surgery in
patients under long-term drug therapy (9-11). No clear
demonstration of a relationship between MRONJ and
BP treatment has been shown so far (11). In the present
study, we aimed to investigate the radiological
presentation of MRONJ and the associated gray values
and to assess the reliability of the gray voxel values for
evaluating osseous differences in patients under BP
therapy. Quantitative and accurate pre-operative
assessment of bone density is crucial to help provide
clinicians an indicator of planning therapy to bone.
Numerous studies described cluster failures that might
be related with poorer bone quality (12-14).

Various radiographic findings in MRONJ have been
described using panoramic radiography, intraoral
radiographs, magnetic resonance imaging (MRI),
positron emission tomography (PET) and CT.
Panoramic radiography offers an excellent general
assessment of the whole jaw, but mineral loss cannot
be detected until it is as high as 50%. In panoramic
radiography, we assess bone destruction but we are not
able to differentiate internal structure of normal bone
and osteolytic lesions (15). HU unit derived from CT is
used to assess bone quality. HU should be better
understood as “relative” density rather than “true”
density. The relative density represents the total X-ray
attenuation of different body tissues by CT numbers
(12).

Some studies suggested that gray values obtained by
CBCT can be used to assess bone density (16).
Swennen and Schutyser indicated that, the image value

of a voxel of a tissue depends on the situation in the

KU Tip Fak Derg 2018;20(2):138-146
DOI: 10.24938/kutfd.360007

image volume on CBCT. In different parts of the
scanned volume, the X-ray attenuation of CBCT
systems currently produces different gray values for
similar osseous and soft tissue structures (17).
However, a strong linear correlation occurs, which may
permit descending real HU units from CBCT by linear
regression models. Similar to the HU values of CT, that
of CBCT could also be predictive for the subjective
bone quality assessment using gray voxel values.
Therefore, the density of bone by using CBCT was
evaluated in the present study (14).

For detecting the MRONJ, bone density and bone
quality should be assessed before necrotic bone
becomes visible. Bone mineral density (BMD) and
bone micro architecture serve as the most important
tool for determining the mechanical properties of bone
and it can only be estimated by using
histomorphometric procedures (18). MRONJ at Stage 0
is defined as a great risk for developing more severe
stages (19,20). Thus, it is critical to diagnose the early
silent (asymptomatic) stage of MRONJ. Radiological
bone changes specifying possibility of MRONJ might
help dentists with preventive approach and treatment
planning for patients under BP therapy (2,21,22).

In the literature, the radiological findings of MRONJ
lesions in CBCT were described as increase in sclerotic
expressions, failure of post-surgical remodeling,
erosion on the cortical bone and subperiosteally bone
deposition which are the most common and most
characteristic  features of MRONJ (1, 23).
Guggenberger et al. proved the benefits of CBCT in
diagnosing MRONJ by qualitative and quantitative
image parameters (24). Torres et al. used CBCT for
evaluation of fractal dimension and mandibular cortical
bone to diagnose early features of MRONJ (25). They
found significant differences in both study parameters
between patients with BP medication and controls.

Phal et al. have also reported the sclerotic change
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encroached on the mandibular canal in 3 subjects of 15
patients with MRONJ (26).

Though many theories have been proposed by many
authors, the pathogenesis of MRONJ is unclear (27,
28). In this study, most cases of MRONJ occurred in
the alveolar region of the posterior mandible where the
cortical bone is thickest. According to our results, in
the mandible both mental foramen and symphysis
regions are areas that are affected more than maxilla
concerning bone density change. This is thought to be
due to the high BP concentration in the region as a
result of high bone turnover and high drug
concentration  (29,30). This condition inhibits
osteoclastic activity, by means of reducing bone
remodeling and influencing the bone accumulated
micro-damage and potentially triggering the initiation
of osteonecrosis. In patients under BP therapy, we can
assess bone density and compare it with healthy jaws
and predict possibility of necrosis before MRONJ
occurs. Especially in mental foramen region and
posterior mandible, increased density shows that
vascularization of bone decreases in that side and this
indicates necrosis of bone. To avoid necrosis, drug
dose and type may be changed and dentists should
avoid to implement traumatic therapy to these affected
sides.

This pilot study may prove to be successful to guide
future studies for detection of the region to analyze
bone change related to bisphosphonates. Although the
parameters of this retrospective study were not affected
by clinical information, the primary limitation of this
study was the absence of data about the type of
bisphosphonates and dose and duration of treatment.
Moreover, the study was limited to the cases of
MRONJ that were archived at the Oral and
Maxillofacial Radiology Clinic. The results of this
study have shown that the density measurements of
jaws, especially in mandible, using CBCT might be a
simple and useful method for the diagnosis of high risk

regions even without developing MRONLJ.
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COMPARISON OF ULTRASONOGRAPHY AND MAGNETIC RESONANCE
IMAGING IN EVALUATING ROTATOR CUFF PATHOLOGIES

Rotator Cuff Patolojilerinin Degerlendirilmesinde Ultrasonografi ve Manyetik Rezonans

Goriintiilemenin Karsilastirilmasi
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Kirikkale Universitesi Tip Fakiiltesi, Radyoloji Klinigi, KIRIKKALE, TURKIYE
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ABSTRACT

Objective: This study was conducted to determine the
effectiveness of magnetic resonance imaging in comparison to
ultrasonography in the diagnosis of rotator cuff tears.

Material and Methods: Magnetic resonance imaging and
ultrasonographic findings of 28 cases who admitted to our clinic
with  shoulder pain and dysfunction were analyzed
retrospectively. Magnetic resonance imaging findings were
accepted as gold standard.

Results: From among 15 cases where complete tear was
determined by magnetic resonance imaging, 11 cases were
confirmed by ultrasonography and in the remaining 4 of them,
thinning in the tendons which is a non-specific finding was seen.
In 9 cases where there was thinning in the tendons, the
classifications in magnetic resonance imaging was made as
follows: 5 of them were classified as stage 2 (partial tear) and 4
of them were classified as stage 3 (complete tear). In 4 cases,
tear and retraction were determined in supraspinatus tendon in
magnetic resonance imaging; however, supraspinatus tendon
could not be visualized by ultrasonography. In our study, in
rotator cuff tears, the sensitivity and specificity of the shoulder
ultrasonography were found as 73% and 93%, respectively.

Conclusion: In the evaluation of rotator cuff, it was found that
ultrasonography should be the first imaging method considering
its low cost and easy accessiblity. Moreover ultrasonography
could display a similar performance with magnetic resonance
imaging if it is performed by experienced radiologist.

Keywords: Rotator cuff, shoulder, ultrasonography, tear

0z

Amag: Rotator cuff yirtiklarinin tanisinda manyetik rezonans
goriintiileme ile karsilastirildiginda, ultrason etkinligininin
belirlenmesi.

Gere¢ ve Yontemler: Omuz agris1 ve disfonksiyonu ile
basvuran 28 olgunun manyetik rezonans goriintiileme ve
ultrason bulgulart retrospektif olarak incelendi. Manyetik
rezonans goriintiileme bulgular standart olarak kabul edildi.

Bulgular: Manyetik rezonans goriintiilemede komplet yirtik
saptanan 15 olgunun 11 tanesi ultrasonografide tespit
edilmis; 4’tinde ise nonspesifik bulgu olan tendonda incelme
izlenmistir. Ultrasonografide tendonda incelme goriilen 9
olgunun 5’1 manyetik rezonans goriintilemede evre II
(parsiyel yirtik), 4’ de evre III (komplet yirtik) olarak
siniflandirtldi. Manyetik rezonans goriintiilemede
supraspinatus tendonunda yirtik ve retraksiyon saptanan 4
olguda ultrasonografide supraspinatus tendonu vizualize
edilememistir. ~ Rotator  cuff  yirtiklarinda,  bizim
calismamizda omuz ultrasonografisinin duyarliligit % 73,
ozgiilliigii % 91 olarak bulundu.

Sonug: Rotator cuff degerlendirmesinde, ultrasonografinin
hem diisiik maliyet, hem de kolay ulagilabilirlik nedeniyle ilk
gorlintiileme yontemi olmasi gerektigi, deneyimli radyolog
tarafindan yapildiginda, manyetik rezonans goriintiileme'ye
yakin performans sergileyebilecegi bulunmustur.

Anahtar Kelimeler: Rotator manget, omuz, ultrasonografi,
yirtik
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INTRODUCTION

The most common reason for the shoulder pain and
dysfunction is rotator cuff tears such that in total it
causes 70% of all shoulder pains (1, 2). Therefore, it
is important to visualize the integrity of rotator cuff.
It is very hard to differentiate rotator cuff tears by
physical examination (1). This is why it is needed to
validate the clinical diagnosis via radiological
methods.

Previously in the determination of rotator cuff,
integrity arthrography was considered the only
method. However, although arthrography was
invasive, the size of tendon tears could not be
identified. Nowadays, ultrasound (US) and magnetic
resonance imaging (MRI) has decreased the area of
usage of arthrography (3). In the diagnosis of the
rotator cuff tears, MRI has an important place.
However, recently, US has transformed into a
popular means of diagnosis in rotator cuff tears since
it is cheap and easily applicable (1,3-6). The aim of
this study is to evaluate the effectiveness of
ultrasound in comparison to MRI in the diagnosis of

rotator cuff tears.

MATERIALS AND METHODS

In Ministry of Health Okmeydani Education and

Research ~ Hospital,  patients  with  shoulder
ultrasonography followed by shoulder MRI were
analyzed retrospectively in the 18-month period. We
comparatively analyzed the MRI and US findings of
28 cases that admitted to our clinic with shoulder
pain and dysfunction. Of the 28 cases, 10 were male
and 18 were female. The mean age was 54.4 years
(average means 39-63 years). In the ultrasonographic
examination, 7.5-10 MHz linear probe was used.
Supraspinatus tendon longitudinal and transverse
section, biceps tendon longitudinal-transverse section,
posterior longitudinal section and subscapular section
were taken as 6 standard sections. Both shoulders

were comparatively analyzed, and the results from
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the pathologic side were included in the present study
(healthy part was excluded from the evaluation.). As
this study is the specialization thesis of the first author,
the data given in the study were taken from the this
thesis (7).

MRI examination was performed with a 1.5 tesla in
axial, coronal and sagittal oblique planes. From
among the T1 SE axial images recorded as a localizer
the following were taken as sequences: T2 coronal,
T1 SE coronal, T1 SE sagittal, T2 FSE sagittal and
GE axial. FOV (Field of view) was 16-30, matrix was
128x256, 192x256 and total average imaging
exposure time was determined as 30 minutes. Rotator
cuff tendons were analyzed in terms of partial,
complete tears and tendinopathy.

In MRI, the rotator cuff tears were staged by using
Seeger classification (8). Both MRI and US results
were compared.

Seeger MRI classification

Type | impingement: Subacromial bursitis might be
normal despite the signal increase in the tendon.
Type Il impingement: Without retraction in
supraspinatus tendon, the pathological increase in
signal (tendinitis-tendinosis) in T1-weighted images
and in supraspinatus tendon, hyper-intensity in T2-
weighted image militate in favor of the partial tear.
Type Il impingement: Retract or not, the existence of
the complete tear and high signal show complete tear
in rotator cuff (4,8).

The subacromial-subdeltoid bursa, glenohumeral
joint and biceps tendons were routinely examined.
Acromioclavicular degeneration of the joint and
humeral head and the shape of acromion were
evaluated. All US and MRIs were reviewed by a
radiologist experienced in musculoskeletal system
(MHS).

Evaluation of the data was performed by the chi-
square test with SPSS version 20 software (SPSS,
Chicago, IL, U.S.A).
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RESULTS

MRI and US findings of 28 patients that admitted to
our clinic with shoulder pain and dysfunction were
In US

analysis, trace, contour and echo-structure of rotator

analysed and comparatively examined.

cuff tendons were found normal in 6 patients (1%
group) from among 28 patients. In 14 patients (2"
group) there was decrease in supraspinatus tendon
thickness. In 5 patients (3™ group) supraspinatus
tendon, discontinuity and heterogeneity (hypo-
hyper echogenic areas) were seen. In two cases (4"
tendon, focal hypo-

group), in supraspinatus

Figure 1: 54-year-old female patient. Pain in both

shoulders for 6 months (the pain was more significant
in the left shoulder).
In US,

plane.

Figure 1la: left shoulder image in the

longitudinal Discontinuity of supraspinatus
tendon, focal hypo echoic areas and anechoic fluid
interposition (white arrow), effusion in subacromial-
subdeltoid bursa, irregularity in the contour of the bone

in tuberculum majus.
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echogenicity whose boundaries were uncertain and
minimal fluid was observed (figure, 1la). These
were evaluated in favor of the tear in 6 cases (5™
group), where the tendon was not observed using
ultrasonography. Fluid interposition was seen and
was accepted in favor of the tear (figure 2a). In two
cases within the 5™ group, it was seen that the
volume of biceps tendon had decreased and the echo
structure was heterogeneous (figure 3a). Besides, in
US examination it was monitored that there was
fluid in subacromial and subdeltoid areas in 12

patients in the 2", 3, 4™ and 5™ groups (figure 4a).

Figure 1b: Coronal T2-weighted MRI image of the left
full

articular surface to the bursal one in supraspinatus

shoulder, thickness tear extending from the

tendon (thin white arrow), partial retraction, effusion

in  subacromial-subdeltoid bursa, degenerative

changes in  acromioclavicular  joint,  cystic
degenerative lesions in humeral major tubercle (thick

white arrow).
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Figure 2: 56-year female patient, pain in the right
shoulder for one year.

Figure 2a: In US, focal discontinuity in supraspinatus
tendon, full thickness tear and fluid interposition

(white arrow).

BICEPS TEND

Figure 3: 62-year-old male patient, pain in the left
shoulder for one year.

Figure 3a: In US, in the bicipital groove, the tendon
volume of biceps has decreased and the echo structure

is heterogeneous.

Figure 2b: In MRI, in T2-weighted sagittal image,
total rupture and fluid interposition in supraspinatus

tendon (white arrow).

Figure 3b: Thinning in biceps tendon in T2 weighted

axial image in MRI, irregularity in intertubercular groove

(white arrow).
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Figure 4: 59-year-old male patient, pain in the right
shoulder for two years.

Figure 4a: In US, increased effusion in subacromial-
subdeltoid bursa and glenohumeral joint, irregularity in the
contour of the bone.

In MRI evaluation, in three cases (1% group), the
morphology of supraspinatus tendon was normal.
However, in two cases with T1-weighted image and
in 1 case with T1-weighted as well as T2-weighted
images, it was observed that the intensity of signals
was increased. The MRI findings of these three
patients were evaluated as stage 1. (2" group) In 10
cases, in T1- weighted and T2-weighted images,
there was increase in intensity and irregularity and
thinning in tendon contour. In addition to this,
among these patients there was fluid in subacromial-
subdeltoid bursa in 9 patients and in 4 patients there
was fluid in glenohumeral joint (figure 4b). These
findings were accepted as stage 2, partial tear. (3"
group) In 15 cases, in rotator cuff tendons, it was
observed that there was signal intensity in both T1-
weighted and T2-weighted images. Besides, the
integrity of tendons disappeared from the articular
surface to the bursal surface (figure 1b). (4™ group)
fluid was

Out of 15 cases indicated above,

determined in subacromial-subdeltoid bursa in 15

Figure 4b: In MRI, in T2-weighted coronal image,
increased effusion in subacromial-subdeltoid bursa, in
glenohumeral joint and subscapular recess and

degenerative changes in  humeral head and

acromioclavicular joint.

cases, in glenohumeral joint in 8 cases and around
biceps tendon in 1 case. (5" group) In 4 of these
cases, tear and retraction were observed in rotator
cuff (figure 2b). In 2 cases in this group, thinning in
biceps tendon and irregularity in intertubercular
The MRI
findings of the patients in the 3, 4" and 5™ groups

groove were monitored (figure 3b).

were evaluated in favor of stage 3 tear. No fluid was
determined in 3 cases in stage 1. Among 25 patients
in stage 2 and 3, there was significant fluid in 19
patients and minimal fluid in 4 patients.

Comparison of MRI and US Findings

Among 15 cases in which complete tear was
determined in MRI, 11 cases were diagnosed by US
and in 4 cases, thinning in the tendon which was a
non- specific finding was observed.

Among 9 cases in which tendon thinning was seen, 5
cases were classified as stage 2 (partial tear) and 4

cases were classified as stage 3 (complete tear).
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In 4 cases in which tear and retraction were determined
in supraspinatus tendon in MRI, supraspinatus tendon
could not be visualized in US.

Among 28 cases in 19 cases (67%), fluid was
determined in subacromial-subdeltoid bursa.

In 15 cases (100%) from 15 cases in which complete
rupture was determined and in 4 cases (40%) from
10 cases in which partial rupture was determined
there was fluid in subacromial-subdeltoid bursa.

In 12 cases among 19 cases in which fluid was
determined in subacromial-subdeltoid bursa in MRI,
fluid was seen with US.

In our study, in rotator cuff tears, the sensitivity and
specificity of shoulder ultrasound was found as

73% and 91% respectively.

DISCUSSION

The most common reason for shoulder pain and
dysfunction is rotator cuff lesions which take place
in between humeral head and coracoacromial arc
elements and rotator cuff tears which emerge due to
the squeeze of bursa (1, 8). The findings of clinical
examination are mostly insufficient to reveal the
reasons for shoulder pain. In the treatment of patient
with shoulder pain, direct radiography, US and MRI
are methods supportive to the clinical examination
(1, 8).

Brandt et al. have indicated that in rotator cuff
lesions the sensitivity and specificity of US were
68% and 90% respectively (9). This ratio of
sensitivity and specificity can be obtained also
through the radiologists who have middle-range
experience. In many studies, it has been stated that
in rotator cuff tears US method could sufficiently be
applied in terms of sensitivity and specificity. The
effective evaluation of rotator cuff US started in
1980 (10). In the first applications, the failure was
explained by lack of experience and device

specifications. In the last years, developments in
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transducer technologies and increase in experience
caused higher success rates in diagnosis (10).
According to the American College of Radiology,
the sensitivity and specificity of the tear which was
diagnosed by radiologists were determined as
follows  respectively:  complete/partial tear;
sensitivity: 93/94%, specificity 99/97%. The
American College of Radiology has indicated that
US was a better option in comparison to MRI in the
diagnosis of rotator cuff pathologies by considering
abovementioned sensitivity and specificity ratios. In
this context, US was regarded as the first application
in the determination of the treatment and surgical
approach (11).

While the diagnosis of complete tears using US and
MRI is easier, the diagnosis of ruptures is harder
since there is focal discontinuity and supraspinatus
tendon cannot be monitored via US. In MRI, the
discontinuity is seen in the form of a gap filled with
focal fluid. In the diagnosis of partial and complete
rotator cuff tears, it has been found that MRI was
superior to US (1,9,10,12). However, no statistically
significant difference has been found between
sensitivity and specificity. While the accuracy of US
and MRI in the determination of fluids in
subacromial-subdeltoid bursa and biceps tendon
sheaths is approximately equal, in the determination
of the fluid in glenohumeral joint MRI is superior to
US(4,9,12).

The problem in shoulder US is that differentiation
between Type 1 and Type 2 lesions cannot be
completely made. When the type of conservative
treatment and medical prognosis are considered,
sufficient information cannot be gathered with this
diagnosis method. This is probably due to difficulty of
evaluation and interpretation of the minor structural
changes like inhomogeneous, hypoechoic/hyperechoic
area, central echogenic band and the emergence of
thickness or thinness in rotator cuff (13). However,

surgical indications emerge in Type 3 lesions (14). As
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a result, US does not provide enough information to
understand whether the surgical treatment is needed or
not.

In the study, we did not find any tear in US for 3 cases
in which we previously suspected presence of partial
tears considering MRI results. If there is discontinuity
on coronal obliqgue T2-weighted images and fluid
intensity in this area, the diagnosis is defined as
complete rotator cuff tear. It is important to distinguish
complete and partial tears because their treatment
procedures are different. In our study, we determined
the complete tears in 15 cases and partial tear in 10
cases. According to Farley et al. the disruption of
tendon continuity is a finding that has specificity at a
ratio of 96%. The presence of fluid in subacromial
bursa is a finding that has sensitivity at a ratio of 93%
(15). The presence of fluid in subacromial bursa is not
enough by itself in order to diagnose a tear. This
finding can be meaningful if it is evaluated together
with MRI findings (15).

Among the patients who admitted to our clinic with
shoulder pain and dysfunction, the most important
pathology has been rotator cuff tears (16). The tear is
most frequently seen in supraspinatus tendon (17, 18).
Partial tears are most common than complete ones and
the tears mostly take place on articular surface.
Infraspinatus, subscapularis and teres minor tears are
rarer. Tendinopathy is more common than tear and it
can be the precursor of the tear (12). Subacromial-
subdeltoid bursa or fluid in glenohumeral joint can be
seen alongside the tear. If there is fluid in both, this can
be considered as a strong sign that points to the
presence of the tear (12).

In rotator cuff tears, also the degeneration of
acromioclavicular joint and humeral head can be seen
(19). Most commonly, Type 1 is seen among the
acromion shapes (18). It has been reported that Type 3
acromion creates the predisposition in rotator cuff tears
(20, 21). In our study, type of acromion was also noted

for each patient. We aimed to analyse whether the tear
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rate was high or not in the cases with Type 3 acromion.
Unfortunately, Type 3 acromion was present only in
two cases, and we could not conclude on this subject.

In the diagnosis of the complete tear and tendinosis via
MRI, the most important advantage of the method is
the high accuracy rate and low dependency on the
applicator. However, if we consider the cost as an
important factor, in complete tears, the rate of true
diagnosis is high also via US. Both methods require
developed technical equipment, and it is very hard to
diagnose minor complete tears (22). Surgical treatment
option comes along in complete tears (14).

There were limitations of the study. Firstly, the study
population was relatively small. Secondly, ultrasound
is operator dependent and evaluated by a radiologist.
Thirdly, although MRI findings were compared,
arthroscopic and surgical outcomes were not available.
Nevertheless, we think that this study is meaningful.
Additional comprehensive studies are needed with
MRI, arthroscopy and surgical outcomes, in a
comparison with US.

As a result, while evaluating rotator cuff, US should be
preferred as the initial diagnosis method since it is
cheap, repeatable, and suitable for comparison and
dynamic inspection. In the patients with full thickness
tear if the findings that will influence surgical
treatment plan cannot be obtained, MRI can be
additionally performed. If there is a response to the
conservative treatment in the cases where tendinosis
has been determined via ultrasonography, there is no
need for MRI. In cases where there is no response to
the conservative treatment, MRI can be applied in
order to examine the presence of the partial tear or
minor complete tear. Nonetheless, the factors like
applicator and long learning time of the method restrict
the usage of US (5, 6, 23). Also, it should not be
forgotten that the sensitivity of US decreases in the
cases with motion restrictions and bone disruptions at
serious levels and obese patients.

Conflict of Interest: None
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STERNUM KAPATILMASI iCiN POLIETILEN/POLYESTER KOMPOZIT
MATERYALIN BiYOUYUMLULUGU: DENEYSEL CALISMA

Biocompatibility of Polyethylene/Polyester Composite Material for Sternum Closure:

Experimental Study

Mehmet KABALCI?
‘Kirikkale Universitesi T. ip Fakiiltesi, Kalp ve Damar Cerrahisi Ana Bilim Dali, KIRIKKALE, T URKIYE
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Amag: Gliniimiizde cerrahi malzeme ¢esitliligine ragmen bazi
dokularin kapatilmasinda dayaniklilik yaninda esnekligi de
olan yeni siitiir materyallerine ihtiya¢ duyulmaktadir. Ozellikle
sternum gibi stirekli harekete maruz kalan kemiklerin
siitiirasyonunda kullanilan paslanmaz celik siitlir materyalleri
yeterli saglamlig1 saglasa bile, bu mikro hareketler nedeniyle
kemik doku hasar gorebilmekte ve hatta siitliriin kendisi de
kopabilmektedir. Polyester lifler, polietilen materyaller ve
bunlarin  kompozisyonu, saglam ve elasto-plastik yapilar
sayesinde asir1 gerilmeye ugradiginda verdigi esneme
cevabiyla hem kendine hem de kemik dokuya zarar vermeden
doku bitinligini devam ettirebilecek bir siitiir materyali
olabilir. Daha 6nce biyomekanik karakteristigini inceledigimiz
bu materyalin biyouyumlulugunu gostermek i¢in bu 6n ¢alisma
yapildi.

Gere¢ ve Yontem: 300-350 gr agirligindaki 8 erkek Wistar
Albino ratin karin 6n duvarina 1 cm uzunlukta monofilament
paslanmaz ¢elik tel, multifilaman paslamaz ¢elik halat,
kompozit polyester/polietilen bant, paslanmaz c¢elik bant
pargalart 2°ser cm arayla 4 ayr1 alanda subkutan dokuya
yerlestirildi. Ayrica kontrol grubu olarak miidahalesiz 3 rat
kullanildi. ki hafta sonra ratlar kan aspirasyonuyla sakrifiye
edildikten sonra siitiirleri igerecek sekilde cilt ve cilt altt doku
tam kat orneklendi. Doku tamir yaniti, histopatolojik olarak,
fibrozis, histiyositik reaksiyon, vaskiilarizasyonve graniilositik
reaksiyon agisindan, O ile 3 arasinda semikantitatif olarak
skorlandirildi. Elde edilen veriler Mann-Whitney U testi ile
degerlendirildi.

Bulgular: Kontrol grubu dahil edilerek yapilan histopatolojik
sonuglarin karsilastirilmasinda gruplar arasi anlamli fark
oldugu ve bu farkin kontrol grubundan kaynaklandig1 goriildii.
Inflamatuar yanit parametreleri tiim gruplarda benzer bulundu.
Sonug: Ozellikle giincel kompozit malzemelerin cerrahinin
pek ¢cok alaninda  kullamilmast  bu  materyallerin
biyouyumlulugunun incelenmesini zaruri kilar. Bizim
calismamizda da polietilen-polyester kompozit materyal zaten
kullanimda olan diger sternum kapama materyallerine benzer
oranda doku cevabina neden olmustur.

Anahtar Kelimeler: Polietilen, polyester, sternum, ¢elik
halat, ¢elik tel, ¢elik bant

ABSTRACT

Objective: Despite the diversity of surgical materials today, new
suture materials are needed for durability and flexibility in
closing some special wounds. When stainless steel suture
material is used in the suturing of the bones, especially the
sternum, it can cause bone tissue damage due to micro
movements and even the suture itself can break off. Polyester
fibers, polyethylene materials and their composite forms can be
used as a suture material that can sustain tissue integrity in
response to stretching without damaging itself as well as the
bone tissue due to over-stretching and their robust and elasto-
plastic construction. This preliminary study was conducted to
demonstrate the biocompatibility of polyethylene/polyester
composite material, whose biomechanical characteristics we had
previously examined.

Material and Methods: Steel-wire, steel-cable, composite
polyester / polyethylene band, stainless steel band were placed in
4 different subcutaneous tissues at intervals of 2 centimeters on
the abdominal area of 8 male Wistar Albino rats weighing 300-
350 gr. In addition, 3 rats without intervention were used as a
control group. After two weeks, the rats were sacrificed by blood
aspiration and the cutaneous and subcutaneous tissue were
sampled in full thickness to contain suture materials. Tissue
repair response was histopathologically scored
semiquantitatively ~ for  fibrosis,  histiocytic  reaction,
vascularization and granulocytic reaction. The obtained data
were evaluated by Mann Whitney U test.

Results: There was a significant difference between groups in
the comparison of histopathologic results including control
group and it was seen that this difference was caused by the
control group. Inflammatory response parameters were similar in
all groups.

Conclusion: The examination of the biocompatibility of
composite materials is essential as they are used in many
branches of surgery. In our study, the polyethylene-polyester
composite material also caused a tissue response similar to other
sternal closure materials already in use.

Keywords: Polyethylene, polyester, sternum, stainless steel
cable, sternal wire, sternal steel band
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GIRIiS
Kardiyovaskiiler cerrahide kalbe ulagmak igin en sik
kullanilan yontem olan median sternotomi pek c¢ok
alternatif materyal kullanima girmis olsa da genellikle
paslanmaz c¢elik tel (PCT) ile kapatilmaktadir. Bu
asamadaki en 6nemli nokta, longitudinal olarak ikiye
ayrilan sternumun iki yaris1 kemik onarimi tamamlanip
dokular kaynasincaya kadar destek saglayan fiksasyon
yonteminin basarisizligi durumunda kemik
instabilitesine neden olarak gesitli hayati sorunlara yol
acabilmesidir (1). Sternal instabilite, sternumun
anormal veya fizyolojik olmayan hareketi olarak
tanimlanabilir.  Ayrisma ameliyat sonrast erken
donemde fark edilmediginde, tam sternal hasar,
enfeksiyon ve mediastinite neden olabilir ve mortalite
%14 ila %47 arasinda degisir (2). Sternum kapama
teknigi olarak basarili oldugunu iddia eden otuzdan
fazla materyal ve teknik literatiirde tarif edilmistir (3-
6). Sternum kapatma i¢in monofilament paslanmaz
celik tel, multifilaman paslanmaz ¢elik kablo (PCK),
sternal paslanmaz ¢elik bant (PCB) gesitli basitlikler ve
sorun ¢oziimiine sagladiklart g¢esitli katkilar nedeniyle
kullanima girmistir (7). Sternal kapatma i¢in PCB
kullanim1 hakkindaki ilk 6nemli olumlu sonuglar
Kalush ve ark tarafindan bildirilmistir (8). Olumsuz bir
sonu¢ ise 1993 yilinda Cheng ve ark tarafindan
kadavralar tizerinde yapilan ¢alismada PCB’nin uygun
ve stabil bir kapatma saglayamadigi seklinde
bildirilmigtir (3). Ancak sonraki yillarda olumlu
sonuglar bildiren pek ¢ok caligma bildirilmeye devam
etmistir (9,10). PCK c¢ok lifli yapisi nedeniyle daha
yiiksek elastikiyet gostererek kemik dokuyu daha iyi
sarar ve gevsemeyi azaltir. Boylece daha genis bir
ylizey alanit olugturarak ozellikle “Figure of 8”
modelinde yiiksek bir stabilite saglayacagi iddia
edilmisse de standart PCT’ye gore avantaji olmadigim
bildiren pek ¢ok ¢alisma vardir (11,12). Bu siitlr
malzemeleri biyouyumlulugu iyi bilinen medikal ¢elik

(316L) kullanilarak iiretilmis materyallerdir.
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Bizim ¢aligmamizda biyouyumlulugunu inceledigimiz
iiriinse ayr1 ayr1 biyouyumlulugu bilinse de kompozit
haliyle heniiz medikal kullanimi olmayan ve test
edilmemis bir {irlindiir. Materyal polyester fibrillerden
ve bunu kaplayan polietilen katmandan olusmaktadir.
Yiiksek katlanma ve aginma dayanimi nedeniyle
sternum kapatilmas1 konusunda Onemli avantajlar
saglayacagi diisiiniilen bant seklindeki materyal genis
ylizey alani olusturmak iizere tercih edilmis ve

incelemeye almmustir.

GEREC VE YONTEM

Bu in-vivo deneysel calisma i¢in Kirikkale Universitesi
Hayvan Deneyleri Etik Kurulundan onay alinmis
(Karar no: 17/50 Tarih: 1.12.2017 ve g¢alismaya tarihi:
4.1.18 tarihinde baglanmustir.

Bu calismada, sonraki asamada yapilacak olan,
deneysel in-vivo sternum kapama calismasinda siitiir
materyali olarak kullanilmasi planlanan
polyester/polietilen kompozit materyal (Co-Strap,
Tekirdag, Tirkiye), giiniimiizde sternum kapatmak igin
stitlir materyali olarak rutin kullanimda olan 5 numara
paslanmaz ¢elik tel (Tektel, Dogsan, Trabzon,
Tirkiye), multifilaman paslanmaz ¢elik halat
(Sternaclose, Istanbul, Tiirkiye) ve sternaband
(Peninsula Sterna —Band® (L.L.C. Livonia MI. USA)
ile karsilastirildl.  Islem  oncesinde  kompozit
polyester/polietilen bant (KPPB) etilen oksit ile
sterilize edildi.

Calisma igin 300-350 gr agirligindaki 11 erkek Wistar
Albino rat kullanilmstir. 8 rat kullanilarak deney grubu
olusturulmus ve 3 rat siitlir malzemesi yerlestirilmeden
sem grubu olarak referans deger elde etmek iizere
kullamldi. Intramuskuler olarak uygulanan ketamin
(50mg/kg) / ksilazin (10mg/kg) ile anestezi uygulandi.
Ratlarin karn 6n duvarlar tiras edildi ve povidon

iyodiir ile antisepsi saglandi.
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Ratlarin karin 6n duvarima 1’er cm uzunlukta
monofilament paslanmaz ¢elik tel, multifilaman
paslanmaz gelik halat, paslanmaz ¢elik bant, kompozit
polyester/polietilen ~ bant  parcalart  yerlestirildi.
Siitlirlerin olusturdugu inflamatuar yanitin birbirinden
etkilenmemesi i¢in subkutan dokuya materyaller 2’ser
cm arayla 4 ayr alana yerlestirildi. Cilt kesileri 3/0
polipropilen dikis (Propilen, Dogsan, Trabzon,
Tiirkiye) kullanilarak kapatildi. Iki hafta sonra ratlar
kan aspirasyonuyla sakrifiye edildikten sonra siitiirleri
icerecek sekilde cilt ve cilt alti doku tam kat
orneklendi. %10 Formol i¢inde histopatolojik inceleme
i¢in patoloji laboratuvarma transfer edildi. Doku takip
stirecinin ardindan 5 mikronluk kesitler alinarak
histopatolojik inceleme, doku tamiri acgisindan 151k
mikroskobunda incelendi. Doku tamir yaniti,
histopatolojik olarak fibrozis, histiyositik reaksiyon,
vaskiilarizasyon ve granulositik reaksiyon agisindan 0
ile 3 arasinda semikantitatif olarak skorlandirildi.

Istatiksel analiz icin SPSS 16.0 yazilim paketi (SPSS
Inc., Chicago, USA) kullanildi. Farkliliklar1 saptamak
icin parametrik olmayan testler Mann-Whitney U Test
(MWU) kullanildi. Materyaller arasindaki fark icin

anlamlilik diizeyi p <0.05 olarak tanimlandi.

BULGULAR

Ratlarin  higbirisinde makroskopik olarak  siitiir
alanlarinda cilt ve cilt altt dokularda apse veya
enfeksiyon bulgular: izlenmedi. Caligma siiresince
intoksikasyon belirtisi olarak degerlendirilebilecek
herhangi bir kusma, diyare, zayiflama veya Olim
goriilmedi. Tiim dokularda iyilesme fazi 1-2. haftalar
arasinda goriilen histopatolojik bulgular ile uyum
gostermekteydi.

Sem grubu da dahil edilerek tiim gruplar arasindaki
farklilk MWU testi ile degerlendirildi ve inflamatuar
parametrelerin her biri agisindan anlamli fark oldugu
izlendi (her biri i¢in p<0.001). Sem grubu ¢ikarilarak
sadece deney grubu ratlariyla siitiir materyalleri
degerlendirildiginde fibrozis (p=0.208), histiyositik
yanit  (p=0.083), wvaskiilarizasyon (p=0.407) ve
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granulositik yanitlar (p=407) acisindan sonuglar

benzerdi ve gruplar arasinda anlamli fark olmadigi

izlendi (Sekil 1 ve 2).

TP 'v".':' E‘&
Sekil 1. Materyallerin histopatolojik inceleme

goriintiileri

}/ e

Sekil 2: Materyallerin makroskobik goriintiileri

TARTISMA

Bu c¢alismada rutin kullanimdaki monofilaman
paslanmaz celik siitiir ile multifilaman paslanmaz ¢elik
halat1 ve yine kullanimda olan paslanmaz ¢elik bant ile
mukavemet ve elastoplastik ozellikler agisindan
potansiyeli oldugu diisiiniilen hot melt polietilenle bant
haline getirilmis multifilaman polyester kompozit
materyali hem biyouyumluluk agisindan karsilastirmali
olarak degerlendirildi.

Sternum  kapatilmasinda ve  kemik dokularin

birlestirilmesinde kullanilan paslanmaz celik siitiirler
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hala en sevilen malzemelerden biri olarak

goriilmektedir.

Uretildigi hammaddenin ~ (316L) iyi derecede
biyouyumluluk 6zelliklerine sahip, istikrarli ve
nispeten asal bir materyal olmasi ve insan viicudunda
uzun siireler boyunca kalabilmesi, orta diizeyde bir
inflamatuar ~ reaksiyona neden  olmast tercih
nedenlerindendir (13). Ancak, bu malzemenin olumsuz
yonlerinden biri nispeten yiiksek biikiilme sertligidir.
Ayrica elasto-plastisite agisindan da yiiksek derecede
plastik 6zellik tasir (7). Bu nedenle, esnekligin 6nem
kazandig1 cerrahi prosediirlerde kullanmak iizere daha
diisik bikiilme sertligi ve yiiksek elastikiyeti olan
biyouyumlu alternatif malzemeler aramak 6nemlidir.
Doku geriliminin azaltilmasi esasina dayanan elastik
malzeme se¢imi veya kesit ylizey alaninin arttirtlmasi
sitiire bagli doku travmalarmi Onleyerek yara
iyilesmesine katki saglayabilir (14).

PCT ile ilgili diger olumsuzluk ise 0.787 mm capindaki
(no. 5) tellerin, kiigiik kesit alanlar1 nedeniyle kemigi
kolayca kesmesidir. Orhan ve ark. yaptiklar1 deneysel
arastirmada heniiz kuvvet testi yapilmadan, teller
baglanirken bile tellerin sternumu kesmeye basladigi
bildirilmisgtir. Ayni ¢alismada ¢elik halatin (1.1 mm
¢ap) daha genis ¢apta olmasi sayesinde kemik hasarinin
¢ok daha az oldugu ve emniyetli siitiirasyon sagladig:
belirtilmistir (10). Motomatsu ve ark. celik tel ile
sternal  bandi  karsilastirdigr  retrospektif  klinik
caligmada sternal bant grubunda higbir hastada sternum
ayrismasi olmadigini ancak kutandz tahris nedeniyle bu
grupta siitlirlerin ¢ikarilmasi ihtiyact anlamli derecede
yiiksek oldugunu bildirmislerdir (15). Yine benzer bir
baska insan ¢aligmasinda sternum revizyonu ihtiyacinin
5 kat azaldigi bildirilmistir. Bahsi gegen bu iki
materyal ayni hammaddeden (316L) iiretilmis ve
invitro  olarak benzer biyomekanik o6zellikler
gOstermesine ragmen aralarinda anlamli fark izlenmesi
kesit alammnim genisligiyle iliskilendirilmigtir (9,16,17).
Ayni nedenle bizim ¢aliymamizda da kesit alan1 ayni

genislikte olan kompozit materyal kullanilmistir.
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Siitiir malzemesinin elastoplastik 6zelligi ve dayanikli
yapisy, dikis gerginligini azaltmalidir. Literatiir, yara
komplikasyonlarina, dikis ilmeklerinde nekroza neden
olan ve dikisin dokudan kesilmesine neden olan yiiksek
dikis gerilimi ile olusabilecegini zaten gostermektedir
(18). Sitiir-doku gerginligindeki degisimin belirli bir
oranda tolere edilmesi ve elastik deformasyonun
Oonlenmesi elastik siitlir materyalinin potansiyel
faydasidir. Ayrica bdyle bir materyal minimal kemik
doku hareketlerine ve varyasyonlara uyum saglayabilir
ve daha basarili yara iyilesmesi saglayabilir. Elastik
kompozit dikigler, kirilgan ve plastik ozellik tasiyan
polimer veya metal siitiirlerin aksine doku
dinamiklerine adapte olarak yaranin iyilesme siirecine
faydalt olacaktir (19). Dokularin elastik dogasina
paralellik tasiyan bu dinamik malzemeler, daha
"kullanict dostu" sonuglar saglayabilir. Tim bu
nedenlerle sternum  kapatilmasinda  kullanilmasi
diisiiniilen =~ kompozit  materyalin  gelistirilmesi
planlanmig ve yapilan biyomekanik testlerden sonra
biyouyumluluk agisindan degerlendirilmistir.

Polyester ve polietilen bilesenlerden iiretilmis olarak
kullandigimiz kompozit materyal esasen bilesenleri
acisindan biyouyumlu olarak daha 6nce incelenmistir
(20, 21). Kulak cerrahisinden, ortopedik ameliyatlara
kadar ¢ok ¢esitli operasyonlarda kullanilmigtir (22-24).
Ancak bu kompozit materyal igin biyouyumluluk testi
ilk defa bizim ¢alismamizda incelenmistir. Kompozit
malzemenin iistiin mekanik 6zelliklere sahip olsa bile
tibbi kullanim i¢in yabanci cisim reaksiyonu derecesi
makul olmalidir. Asirt inflamatuar ve fibrotik yanita
yol acan daha ciddi bir konak yanitinin bulunmasi,
daha fazla komplikasyona neden olabilir (25).
Dokunun verdigi yanit siddeti materyali g¢evreleyen
makrofajlarin hiicresel infiltrati, graniilom ve fibrotik
kapsiil seklindedir (18).

Bizim g¢aligmamizin sonuglarma goére PCT, PCH ve
PCB tiim parametreler agisindan bir inflamatuar yanita
neden olmus ve fibrozis (p=0.208), histiyositik yanit
(p=0.083), vaskiilarizasyon (p=0.407) ve granulositik
yanit seklindeki alt parametrelerin tiimiinde aralarinda
fark olmadigr gorilmiistiir. Bu sonuglar kompozit
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malzeme biyouyumluluk acisindan uygulanabilir
olabilecegini diistindiirmektedir.

Yeni sternum dikisi olarak kullanmay1 planladigimiz
kompozit  materyal  biyouyumluluk  agisindan
paslanmaz ¢elik tel, multifilaman ¢elik halat ve
paslanmaz c¢elik bant ile uygun ve benzer derecede
inflamatuar reaksiyona neden olmustur. Calismamizin
sonuglar1 bu yeni materyalin biyouyumluluk agisindan
bilinen ve kullanimda olan diger siitiirler kadar giivenli

olarak kullanilabilecegini diisiindiirdii.
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DISTAL VE MiD PENIL HiPOSPADIAS ONARIMINDA MODIFIYE
CONNELL SUTUR TEKNIiGIiNIiN UZUN DONEM SONUCLARI

Long-Term Results of Modified Connell Suture Technique in Repair of Distal and Mid Penile
Hypospadias

Ercan YUVANC!

L Kirtkkale Universitesi T. ip Fakiiltesi Uroloji Ana Bilim Dali, KIRIKKALE, TURKIYE
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Amag: Hipospadias eksternal tiretral meanin penisin ventral
yiziinde proksimale agilmasi ile karakterize konjenital bir
anomalidir. Hipospadias onariminda temel hedef iiretranin glansin
distaline tasinmasi ve penisin normal goriiniimiiniin tekrar
teknigi sonuglar1 paylasilmisg
olmasina karsin, pek azinda cerrahi esnasinda kullanilan siitiiriin

uygulanma teknigi tartigilmistir.

saglanmasidir. Birgok onarim

Caligmanin amaci hipospadias onariminda ilk kez tarif edilen
Modifiye Connell siitiir tekniginin (MCST) perioperatif ve
postoperatif sonuglarini degerlendirmektir.

Gere¢ ve Yontem: Ocak 2011-Subat 2015 tarihleri arasinda distal
ve midpenil hipospadias nedeniyle Tubularized Incised Plate
Urethroplasty (TIPU) yapilan ve iiretraplasti ile glandiiloplasti
agamalarinda MCST uygulanan 25 hastanin sonuglart retrospektif
olarak tarandi. Rekiirren ve calismadan
cikarildilar. Perioperatif siitiirasyon siiresi, penil turnike siiresi ve
postoperatif komplikasyonlar ve postoperatif 1. hafta, 1. ay, 3. ay
ve yillik takip sonuglart kayit edildi.

Bulgular: Ortalama yas 5.6 = 1.2 yil, ortalama takip siiresi 4.05
yildir. 13 subkoronal, 3 koronal ve 9 midpenil hipospadias vakast

stinnetli  vakalar

vardi. Operasyon esnasinda Modifiye Connell siitiirasyonu igin
harcanan ortalama siire 8.3 + 2.1 dakika olarak belirlendi. Ortalama
turnike siiresi ise 12.3 + 3.4 dakika olarak saptandi. 25 olgunun
24'inde (%96) cerrahi basarili sonug alimmistir. Sadece 1 olguda
dilatasyona yanit veren meatal stenoz izlenmistir. Higbir olguda
iretro-kutandz fistiil izlenmemistir. Uzun donem takip sonuglari
uygun kalibreli ve kozmetik olarak kabul edilebilir ileri dogru,
tazyikli, tek, kompakt bir idrar akimu ile diizgiin isleyen bir iiretra
saglandigini ortaya koydu.

Sonu¢: Hipospadias onariminda MCST uygulama esnasinda
givenilir, hizli, yara dudaklarinin uc-uca getirilmesinde ve
epitelyum hattinin inverte edilmesinde avantajli, watertight, doku
kanlanmasimi  bozmayan ve yara iyilesmesini
kolaylastirip postoperatif fistiil geligimi riskini azaltan ve fibrotik
bir iyilesme hatt1 yerine vaskiiler bir hat olusturarak iiretral stenoz
ve penil kurvatur riskini azaltan bir yontemdir.

dolayistyla

Anahtar Kelimeler: Hipospadias, Modifiye Connell Siitiir
Teknigi, tiretrokutandz fistiil, meatal stenoz

ABSTRACT

Objective: Hypospadias is a congenital anomaly characterized
by opening of the urethra to the ventral surface of the proximal
penis. The main goal of hypospadias repair is to restore the
normal appearance of the penis and distal transport of the
urethra to the glans. Although the results of many repair
techniques have been shared, few have discussed the technique
of applying the suture used during surgery.

To evaluate the perioperative and postoperative results of
Modified Connell suture technique (MCST), which was
described for the first time in hypospadias repair.

Material and Methods: Results of 25 patients who repaired for
distal and midpenile hypospadias with Tubularized Incised Plate
Urethroplasty (TIPU) and underwent MCST at urethroplasty and
glanduloplasty stages between January 2011 and February 2015
were retrospectively screened. Recurrences and circumcised
cases were removed. The results of perioperative suturing time,
penile tourniquet time and postoperative complications and
postoperative 1st week, 1st month, 3rd month and annual follow-
up were recorded.

Results: Mean age: 5.6+1.2 years, mean follow-up: 4.05 years.
Subcoronal (n:13), coronal (n:3), midpenil (n:9). Mean suture
time: 8.3£2.1 minutes. Mean tourniquet duration: 12.3+£3.4
minutes. Operation success: 24/25(96%). Only 1 case of meatal
stenosis responding to dilatation was observed. Urethro-
cutaneous fistula wasn’t observed in any case. Long-term follow-
up results showed that properly functioning urethra was achieved
with a single caliber, cosmetically acceptable, forward, single,
compact urine flow.

Conclusion: The MCST for hypospadias repair is advantageous
in that it can be applied safely and quickly, is brought to the tip
of the wound lips and inverted of the epithelium line and
watertight. The MSCT which does not disturb the tissue blood
flow and not reduces wound healing creates a vascular line
instead of a fibrotic healing line thus reduces the risk of
postoperative fistula, ureteral stenosis, and penile curvature
development.

Keywords: Hypospadias, Modified Connell Suture Technique,
urethrocutaneous Fistula, meatal stenosis
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GIRIiS

Hipospadias eksternal {iretral meanin glans penis
ucundaki dogal yerinden ziyade, penisin ventral
yiizinde proksimalde korpus spongiozum igerisinde
geri kalmasi ile sonuclanan penisin konjenital bir
anomalisidir. ~ Avrupa'da  hipospadiasin  toplam
prevelanst 10.000 canli erkek dogumda 18.6 yeni
vakadir (1). Ameliyat endikasyonlar1 ise fonksiyonel ve
kozmetik  olarak  ikiye  ayrilir.  Fonksiyonel
endikasyonlar: proksimal yerlesimli (ektopik) meatus,
ventrale piskiirerek giden idrar akisi, meatal stenoz ve
kavisli penis iken, kozmetik endikasyonlar hastay1
ileride psikolojik olarak rahatsiz edebilecek anormal
yerlesmis meatus, yarik glans, anormal kutandz raphe
ile rotasyonlu penis, preputial baslik, penoskrotal
transpozisyon ve boliinmiis skrotum varligidir (2).

Hipospadias onarimindaki temel hedef {iretranin
glansin  distaline tasinmast ve penisin normal
gOrlinimiiniin  tekrar saglanmasidir. Birgok onarim
tekniginin basart sonuglarinin paylasilmis olmasina
karsin, pek azi cerrahi esnasinda kullanilan siitliriin
uygulanma teknigini tartigmistir. Connell siitiir teknigi
barsak anastomozlarinda halen tercih edilen giivenilir
bir yontemdir. Calismada Connell barsak anastomoz
siitiir tekniginin hipospadias onariminda, neotiretra

olusturmadaki etkinligi degerlendirildi.

GEREC VE YONTEM

Ocak 2011 — Subat 2015 tarihleri arasinda distal ve
midpenil hipospadias nedeniyle opere edilen ve
operasyon esnasinda yuvarlak igneli 5/0 — 6/0 vicryl
stitiir ile Modifiye Connell siitiir teknigi uygulanan 25
hasta sonuglar1 retrospektif olarak degerlendirildi.
Uretroplasti  ve glandiiloplasti asamalar1  barsak
anastomozlarinda siklikla uygulanan ancak daha dnce
hipospadias onariminda tarif edilmemis bir dikis dikme
yontemi olan Modifiye Connell teknigi kullanilarak
kapatildi. Rekiirren ve silinnetli vakalar calismadan
¢ikarildilar. Neoiiretra siitiirlerinin iizerine vaskiilarize

dorsal dartos flebi getirildi. Peroperatif siitiirasyon
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siiresi, penil turnike siiresi ve postoperatif
komplikasyonlar ~ kayit edildi. Rutin takipler
postoperatif 1. hafta, 1.ay, 3.ay ve ardindan birer yillik
takipler seklinde kozmetik ve fonksiyonel yonden
yapildi. iseme paternleri izlendi. Uretra-kutandz fistiil,
flep nekrozu, iiretral darlik ve penil kurvatur
gelismemesi cerrahi bagari olarak kabul edildi.

Cerrahi Yontem:

Tim olgularda Snodgrass’in iiretroplasti de yeterli
tiretral doku igin {iretral plate’in ortadan korpus
kavernosuma kadar Kesilmesi ile tarif ettigi TIPU
(Tubularized Incised Plate Urethroplasty) yontemi
uygulanmistir (3).

Onarim ydnteminde, neomeanin distalinde, glansa 5/0
ipek traksiyon dikisi yerlestirildikten sonra ventral geri
kalmis meanin 1-2 mm proksimalinden olacak bigimde
dairesel kesi yapildi. Hipospadias’da  korpus
spongiosum, ventral meanin gerisinde sonlanmaktadir.
Bu yiizden kesinin en az 1-2 mm’lik bir emniyet siniri
ile yapilmast ve bu esnada iretranin hasardan
korunmasi, cerrahi memnuniyet ve komplikasyonlari
yoniinden kritiktir. Dairesel kesi seyrince tiim olgular
penis cildi peno-skrotal alana dogru serbestlestirildiler.
Bu degloving islemi penil kurvatur vakalarinin %70’ini
diizeltecektir (4). Ote yandan cerrahi esnasinda
mimkiin oldugunca kanamasiz bir dokuda calismak
siphesiz  islemi  kolaylagtirip  cerrahi  siiresini
kisaltacaktir. Bu amagla deglove edilmis penis kokiine
uyguladigimiz turnikeyi 20 dakikada bir gevseterek ve
miimkiin oldugunca az siklikla bipolar koter kullanildi.
Kurvaturun onarimi sonrasi {iretroplastiye gecildi.
Uretroplastide oncelikle gereken iiretral plate’in glans
kanatlarindan ayrilmasidir. Uretral plate’e paralel iki
uzunlamasina kesi ile glans loblari {iretral plate’den
diseke edildi. Glansa kesi ¢ogu olguda yeterince iiretral
plate uzamasina neden olmaz. Bu problem TIPU
onarimimin en degerli basamag: iiretral plate’e orta
hatta uzunlamasina kesi ile ortadan kaldirilmistir ve bu
sayede TUretroplasti i¢in yeterli serbestlestirme
saglanmustir. Insizyonun yalnizca iiretral plate tabani
ile sinirlandirilmasi meatal stenoz riskinin disiiriilmesi
acisindan  onemlidir  (5). Yeterli ve uygun
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serbestlestirme ~ sonrasi1  6F-8F  {iretral  sonda sonda ftizerinden yuvarlak igneli 5/0-6/0 vicryl ile

yerlestirildikten sonra serbestlestirilmig {iretral plate Modifiye Connell siitiir teknigi ile kapatildi.

Sekil 1: Kesi hattinin distan goriiniimi

Sekil 2: Kesi hattinin igten goriiniimii
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Modifiye Connell Siitiir Teknigi: Connell siitir teknigi devamli siitiir yontemlerindendir. Kilitleyerek veya
kilitlenmeden de ilerlenebilir. ilk ve son dikislere diigiim atilir. Sekil 1 ve 2’de gosterildigi gibi dokunun uzak
kenarindan distan i¢e (a-b), ardindan igten disa (c-d) dogru gegilerek bu sefer dokunun yakin kenarindan ¢ikilir.
Ardindan kars1 dokunun paralel hizasinda bu sefer yakin kenarindan distan ige (e-f) ve sonrasinda igten disa (g-h) bu
sefer uzak uctan ¢ikilarak devam edilir. Bu sayede dokunun her iki kenarinin vaskiiler ve lenfatik dolagiminin devami

ve spontan olarak mukozal inversiyon ile watertight bir hat elde edilmis olur (6).

SONUCLAR

Hastalarin yag dagilimi 1.5 ile 12 yas arasinda olup, ortalama yas 5.6 + 1.2 yil idi. Takip stiresi 3.0 - 5.1 y1l arasinda
degismekle birlikte, ortalama takip siiresi 4.05 yildi. Olgularin 13'inde subkoronal, 3'inde koronal ve 9'unda midpenil
yerlesimli hipospadias vardi. Ayrica, 4 olguda belirgin kordi vardi. Olgularin tamaminda 8F-10F {iretral silikon sonda
kullanildi. Perkutan sistostomi katateri yerlestirilmedi. Stent kalma siiresi 7 giin idi. Operasyon esnasinda Modifiye
Connell siitiirasyonu i¢in harcanan ortalama siire 8.3 + 2.1 dakika olarak belirlendi. Ortalama turnike siiresi ise 12.3 +
3.4 dakika olarak saptandi. 25 olgunun 24' iinde (%96) cerrahi basarili sonug¢ alindi. Postoperatif erken donemde 1
olguda yara yeri enfeksiyonu izlendi. Olgularin hi¢birinde glans lateral fleplerinde agilma izlenmedi. Higbir olguda
tiretro-kutanoz fistiil izlenmedi. Sadece bir (%4) olguda yalmizca dilatasyona yamt veren meatal stenoz izlendi ve bu
olgu cerrahi basarisiz olarak kabul edildi. Yine de bu olguda tekrarlayan dilatasyona ihtiya¢i duyulmadi. Olgularin
tiimiinde memnuniyet verici kozmetik goriintii elde edildi. Uzun dénem takip sonuglarinda: uygun kalibreli ve kozmetik
olarak kabul edilebilir, ileriye dogru, tazyikli, tek, kompakt bir idrar akimu ile diizgiin isleyen bir iiretra saglandi. Meatal

retraksiyon, meatal stenoz, iiretral striktiir veya iyatrojenik iiretral divertikiil gelismedi.

TARTISMA

Bugiine kadar ¢ok sayida onarim ydnteminin tarif edilmesine karsin penisin kozmetik goriiniimiinii tatmin edici hale
getirmek ve onarim tekniginin komplikasyonlarini tamami ile 6nlemek miimkiin olmamustir. Yaygin goriilen bir durum
olmasi yaninda gerek islevsel gerekse de kozmetik sorunlar beraber degerlendirildiginde, hipospadias onarimindaki ana
hedef eksternal meay1 glans penisin ucuna kordisiz bir sekilde taginmasi, ¢gocugun yasi ilerlemesiyle birlikte rahatca
idrar yapmasinin devam etmesi ve penis kozmetigi agisindan memnuniyet verici bir hedefe ulagsmaktir.

Hipospadias onariminda komplikasyon oranlarini arttiran 6geler: hipospadiasimn tipi (primer-sekonder, proksimal-distal
yerlesim), koronal sulkusun az kanlanan bir bolge olmasi, eksik deneyim, uygunsuz onarim yontemi, el aletlerinin kaba
olusu, kullanilan siitiir ve dikis yonteminin getirdigi sorunlar, penil doku ve {iretranin gergin diseksiyonunun koronal
kanlanmay1 daha da bozmasi seklinde sayilabilir (7). Tiim bunlarla beraber en ideal kosullarda dahi hipospadias
cerrahisi: fistiil, stenoz ve fibrosiz gibi pek ¢ok komplikasyonla sonuglanabilir.

Uretroplastide siitiirlerin gerek subkiitikiiler gerekse de tam kat olarak atilmasi durumunda epitelyal yiizeyin
kenarlarinin inverte edilerek “‘watertight” olacak sekilde kapatilmasi onemlidir. Literatiirde sinirh sayida tek tek,
devamli, subkutikiiler, tam kat siitiirasyon teknikleri anlatilmaktadir (10). Bununla beraber, neoiiretra asamasinda
kullanilan siitiir tekniginin sonucu etkilemedigini bildiren arastirmalarda bulunmaktadir (9). Diger yandan, subkiitikiiler
ve tam kat siitiir atilmasinin cerrahi sonuglarini degistirmedigini bildiren ¢aligsmalarda vardir (8). Bu ¢aligmalarin aksine
olgularimizda Modifiye Connell siitiir teknigi ile “‘watertight” bir hat olustugu; buna bagli olarak da cerrahi basarinin

yliiksek oranda gerceklestigi sonucuna varilmistir.
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Teknigin uygulama kolayligi, yiiksek basar1 oranlari, yiiz giildiiriici kozmetik ve islevsel sonuglari ile TIPU distal ve
mid-penil hipospadias cerrahisinde tercih edilmesi yaninda, diger prosediirlerde oldugu gibi en siklikla karsilagilan
komplikasyon iretrakiitandz fistiil gelismesidir. Neoiiretra ve ardindan glanuloplasti i¢in glans kanatlarina atilan
sttiirlerin iistliste gelmemesi ve neoiiretraya ek vaskularize destek doku saglanmasi amaciyla yeterli arteriyel
kanlanmasi olan dartos veya subfrenilum greftinin hazirlanip tension-free sekilde aralarina serilmesi kismi veya total
ayrigma riskinin azaltilmasi igin dnemlidir (11). Water-tight epitelyo-epitelyal anastomoz yapilmasi igin subkiitikiiler
olarak ve epitelyal kenarlarin inverte edilerek uygulanmasi ve vaskiiler dartos flebi desteginin neoiiretra siitlir hatti
iizerine getirilmesi iiretakiitanoz fistiil gelisme olasiligini azaltacaktir. Bu sebeple, uygun siitiir teknigi yaninda
neoliretraya destek dokusu amaciyla vaskiller dartos dokusunu siitiir hattinin {izerine tiim olgularda flep
olusturulmustur.

Hastalara, postoperatif donemde Duckett’in tarif ettigi gibi penis sarildiktan sonra batin alt kismina yatirilarak sandvig
tipi pansuman uygulandi (12). Bu sekilde yeterli kompresyon saglanirken, pansumanin ¢ok fazla siki olmamasina dikkat
edilmelidir. Pansumanlar 48 saat sonra kibar bir sekilde agilip, penis agik birakilarak gilinliik pansumanlara devam
edilmelidir. Karin alt kismina yapistirilarak penisin ventral kisminin stabil kalmasi ve hastanin rahat hareket etmesi
saglanmalidir. Bu asamada sosyokiiltiirel agidan uygun olan ailelerin hastalar1 sondali bir sekilde taburcu edildiler.
Uretral sondalar tiim olgularda postop 7. giinde cekildi ve iseme fonksiyonu kontrol edildi.

Hipospadias onariminda Modifiye Connell siitiir teknigi uygulama esnasinda giivenilir, hizli, yara dudaklarinin uc-uca
getirilmesinde ve epitelyum hattinin inverte edilmesinde avantajli, watertight, doku kanlanmasini bozmayan ve
dolayisiyla yara iyilesmesini kolaylastirip postoperatif fistiil gelisimi riskini azaltan ve fibrotik bir iyilesme hatt1 yerine
vaskiiler bir hat olusturarak iiretral stenoz ve penil kurvatur riskini azaltan bir yontemdir.

Tarif edilen Modifiye Connell dikis teknigi daha 6nce hipospadias ameliyatlarinda uygulanmamis ve tek tek, devamli,
subkutikuler veya tam kat tekniklerden farklidir. Neoiiretra ve glans daha 6nce tarif edilmemis dikis dikme yontemi
kullanilarak kapatildi. Bu calisma, kisa ve uzun dénem sonuglar agisindan milkemmel sonuglara sahiptir ve Modifiye

Connell siitiir yontemi ile distal ve midpenile hipospadias onarimi i¢in yenilikler sunmaktadir.
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DEMOGRAPHIC, ANATOMICAL AND CLINICAL FEATURES OF
PATIENTS WITH GLASS-PUNCHING INJURIES

Cam Yumruk Atan Hastalarin Demografik, Anatomik ve Klinik Ozellikleri

Oguz EROGLU?

Kurikkale Universitesi, Tip Fakiiltesi, Acil Tip Anabilim Dali, KIRIKKALE, TURKIYE.

ABSTRACT

Objective: Glass-punching behavior may lead to simple
injuries, or sometimes to permanent disabilities. The purpose of
this study was to investigate the demographic, anatomical, and
clinical features of patients presenting to the emergency
department due to glass-punching, and to examine the relations
between these factors.

Material and Methods: This retrospective study was performed
with patients presenting to the emergency department due to
glass-punching. Patients’ demographic data, where the incident
took place, its cause, patient’s alcohol and substance use, history
of psychiatric disease, the scale of the resulting injury, its
location, whether it occurred in the flexor or extensor zones,
accompanying injuries, and treatments administered were
recorded. The chi-square test was used for data comparisons. p
values <0.05 were regarded as significant.

Results: One hundred thirteen patents were included. Patients’
mean age was 25.39 + 7.58 years and 88.5% were male. More
than half of the patients (56.6%) were single, and 83.2% were
injured on the right side. Alcohol consumption at time of injury
was determined in 29.2%, and 12.4% of patients had a
diagnosed psychiatric disease. The flexor zone 5 (33.6%) and
zone 4 (18.6%), and the extensor aspect zone 5 (49.6%) and
zone 6 (36.3%) were the most commonly injured regions. No
correlation was determined between gender, marital status, or
presence of psychiatric disease, and zone injuries (p>0.05).
However, significant correlation was determined between
extensor zone 4 injury and right-side injury, and alcohol use (p=
0.036; 0.014, respectively).

Conclusion: Glass-punching behavior is commonly seen in
males, in single subjects, and in the right hand. The most
commonly affected regions in such injuries are extensor zones-5
and 6, and flexor zones-4 and 5. Extensor zone-4 injury is more
common in right-handed subjects and those using alcohol.

Keywords: Hand injury, glass-punching, tendon injury, trauma

0z

Amag: Cama yumruk atmaya (CYA) davranigi, bazen basit
yaralanmalara bazen de kalici sakatliklara yol agar. Bu
caligmanin amaci, cama yumruk atma sonucu acil servise
bagvuran hastalarm; demografik, anatomik ve klinik
ozelliklerini arastirmak ve bu faktorlerin birbiriyle olan iligkisini
incelemektir.

Gere¢ ve Yontemler: Calisma, acil servise cama yumruk atma
nedeniyle bagvuran hastalar iizerinde retrospektif olarak yapildi.
Hastalarin demografik verileri, cama yumruk atma olaymnin
gerceklestigi yer, olay sebebi, olay tarihi, hastalardaki alkol ve
madde kullanimi, psikiyatrik hastalik  Oykiisii, olusan
yaralanmanin boyutu, yeri, ekstansor ve fleksor zonda nerede
bulundugu, eslik eden yaralanmalar ve tedaviler kaydedildi.
Verilerin karsilagtirilmasinda ki-kare testi kullanildi. p<0.05
anlaml kabul edildi.

Bulgular: Caligmaya 113 hasta dahil edildi. Hastalarin, yas
ortalamasi 25.39 £+ 7.58 /yil olup %88.5’i erkek ve %56.6’s1
bekar ve %83.2’sinin de sag taraf yaralanmasi mevcuttu.
Yaralanma aninda %29.2°sinde alkol tespit edilirken,
%12.4’tintin ~ tanist  konmus  psikiyatrik  bir  hastalig1
bulunmaktaydi. Hastalarda, fleksor tarafta zon-5 (%33.6) ve
zon-4 (%18.6), ekstansor tarafta ise zon-5 (%49.6) ve zon-6
(%36.3) en fazla yaralanan bolgelerdi. Cinsiyet, medeni hal ve
psikiyatrik hastaligi olma ile zon yaralanmalar1 arasinda iligki
saptanmadi (p>0.05). Ekstansor taraf zon-4 yaralanmasi ile sag
taraf yaralanmasi ve alkol kullananimi arasinda anlamli iligki
saptandi (sirastyla, p= 0.036; 0.014).

Sonu¢: Cama yumruk atma davranist siklikla erkeklerde,
bekarlarda ve sag elde izlenmektedir. Bu tarz yaralanmalarda,
ekstansor tarafta zon-5 ve 6, fleksOr tarafta ise zon-4 ve 5 en
fazla yaralanan bolgelerdir. Sag elini kullananlarda ve alkol
alanlarda ekstansor taraf zon-4 yaralanmasi daha sik izlenir.

Anahtar Kelimeler: El yaralanmasi, cama yumruk atma, tendon
yaralanmasi, travma
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INTRODUCTION

The hands are the organs most exposed to injury during
daily activities (1). Accidental injuries to the hand
occur in industrial workers, agricultural workers, and in
subjects doing housework or engaged in hobbies (2, 3).
However, self-harm type hand injuries caused by glass-
punching are generally associated with such factors as
underlying psychiatric disease or alcohol use,
economic difficulties, unemployment, and family
problems, and are conscious and impulsive injuries
resulting from momentary anger (4-7). Injuries
occurring after glass-punching may consist of simple
soft tissue injury, or diffuse muscle, tendon, blood
vessel, nerve or bone injury (2). Although the damage
occurring in such injuries is not generally life-
threatening, resulting disabilities may involve
prolonged and expensive therapeutic processes (2, 8,
9). Understanding the general characteristics of injuries
resulting from glass-punching and the factors
underlying injury, and the ability to predict the
anatomical, clinical, and functional outcomes of such
injuries are therefore of great importance.

The aim of this study was to investigate the
demographic, anatomical, and clinical features of
patients presenting to the emergency department due to
glass-punching, and to examine the relations between

these factors.

MATERIALS AND METHODS

Following approval from the local ethical committee
(No. 2018-12/01), patients presenting to the Kirikkale
University Medical Faculty Emergency Department,
Turkey, between 1 January 2013, and 31, December
2017, were investigated retrospectively.

Study Group Determination and Data Collection
Patient data were accessed from the hospital archive
and police records. Demographic data (age, gender,
economic status, and marital status), date of the glass-

punching incident (year, month, day, and time), where
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and why the incident occurred, history of alcohol
and/or drug use, presence of psychiatric disease, the
dominant and injured hand, the size of the injury,
number of lesions, the zone, accompanying injuries,
clinical examination findings, and treatments applied
were recorded for all patients.

Anatomical zone maps drawn up by Klienert and
Verdan were used to determine the site of the injury
and the relevant flexor and extensor zone (10-12).
Accidental hand injuries, occupational accidents,
patients presenting due to wall-punching, and subjects
whose records were unavailable were excluded from
the study.

Statistical Analysis

Statistical analysis was performed on SPSS 21.0
software (IBM SPSS Statistics 21.0, IBM Corporation,
Armonk, NY, USA). Normality of data was analyzed
using the Shapiro-Wilk test. Parametric data were
expressed as mean * standard deviation (SD), and
categorical variables as number (n) and percentage (%).
The chi-square test was used for group
comparisons. p<values 0.05 were regarded as

significant.

RESULTS

We identified 154 patients presenting to the emergency
department due to glass-punching during the study
period. Forty-one patients meeting the exclusion
criteria were excluded, and the study was completed
with 113.

Patients” mean age was 25.39 £+ 7.58 (range: 8-47)
years, 88.5% were male, and 56.6% were single. The
employment rate was 36.3% (n=41), while 39.8%
(n=45) of patients were students. Glass-punching
incidents took place at home in 36.3% of cases (n=41),
during arguments with friends in 26.5% (n=30), while
the reason for the incident was unknown in 28.3%
(n=32). Alcohol consumption was determined at the

time of the incident in 29.2% (n=33) of patients, while
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12.4% (n=14) had a previously diagnosed psychiatric
disease (Table 1).

Presentations to the emergency department due to
glass-punching were most numerous in 2014-2015
(49.6%; n=56), in May (15.9%; n=18), on Fridays
(20.4%; n=23) and between the hours of 18:00 — 00:00
(39.8%; n=45) (Figures 1, 2, 3 and 4).

Injuries were on the right side in 83.2% (n=94) of
cases, two or more lesions were observed in 79.6% (n=
96), and lesion size varied between 3—5 cm in 38.9%
(n=44). Tendon damage occurred in 43.4% (n=49) of
cases, vascular damage in 9.7% (n=11), nerve damage
in 5.3% (n=6), and bone fracture in 4.4% (n=5), while
at least two of tendon, nerve, vein, and bone damage
were present in 11.5% (n=13).

Years
60

50

40

30

] E B B

2013-2014 2014-2015 2015-2016 2016-2017 2017-2018

Figure 1. Distribution of patients presenting due to

glass punching by years

(Months)

Figure 2. Distribution of patients presenting due to

glass punching by months
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Figure 3. Distribution of patients presenting due to

glass punching by days of the week
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Figure 4. Distribution of patients presenting due to
glass punching by times of day

The most commonly injured regions due to glass-
punching were flexor zone-5 (33.6) and zone-4
(18.6%), and extensor zone-5 (49.6%) and zone-6
(36.3%) (Table 2).

No difference was determined between male and
female gender in terms of zone injury (p>0.05), nor
between married and single patients and zone injury
(p>0.05). A difference was determined in terms of
extensor zone-4 injury between the right and left sides
(p=0.036), and also in terms of extensor zone-4 injury

between alcohol users and non-users (p=0.014). No
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difference was determined between subjects with and

without psychiatric diagnoses in terms of zone injury

(p>0.05) (Tables 3 and 4).

Table 1. Demographic data for glass-punching patients

Gender n (%)

* Male 100 (88.5)
* Female 13 (11.5)
Marital status

* Married 49 (43.4)
* Single 64 (56.6)
Economic status

» Working 41 (36.3)
* Unemployed 27 (23.9)
* Elementary education student 7(6.2)
* University student 38 (33.6)
Scene of the incident

* Home 41 (36.3)
» Dorm/student residence 27 (23.9)
» Workplace 7(6.2)
* School 2(1.8)
* Open public space 25 (23.3)
Cause of the incident

 Argument with friends 30 (26.5)
* Argument with boy/girlfriend 21 (18.6)
* Family problems 12 (10.6)
» Work-related problems 5(4.4)
* Financial problems 9(7.9)
* Other (sport, politics) 4 (3.5)
* Unknown 32 (28.3)
Using alcohol at the time of the 33(29.2)
incident

With psychiatric disease 14 (12.4)
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Table 2. Anatomical and clinical features of the injury

region
Injured side n (%)
« Right 94 (83.2)
o Left 19 (16.8)
Dominant side
* Right 96 (84.6)
« Left 17 (15.4)
Number of lesion
« One 23 (20.4)
e 50 (44.2)
* 3 or more 40 (35.4)
Size of lesion
«<2cm 38 (33.6)
*3-5cm 44 (38.9)
*>6cm 31 (27.4)
Flexor zone damage
e Zone 1 6 (5.3)
* Zone 2 4 (3.5)
* Zone 3 2(1.8)
* Zone 4 21 (18.6)
e Zone 5 38 (33.6)
Extensor zone damage
e Zone 1 3(2.7)
e Zone 2 6 (5.3)
* Zone 3 9(7.9)
e Zone 4 15 (13.3
e Zone 5 56 (49.6)
* Zone 6 41(36.3)
* Zone 7 24 (21.2)
* Zone 8 13 (11.5)
Tendon damage 49 (43.4)
Vascular damage 11 (9.7)
Nerve damage 6 (5.3)
Fracture 5(4.4)
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Table 3. Relations between flexor zone injuries and demographic data
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Flexor damage (yes/no) Zone-1 Zone-2 Zone-3 Zone-4 Zone-5
Male (n=100) 5/95 4/96 2/98 18/82 31/69
Female (n=13) 1/12 0/13 0/13 3/10 7/6
p 0.684 0.463 0.607 0.658 0.101
Married (n=49) 1/48 1/48 0/49 14/35 15/34
Single (n=64) 5/59 1/63 1/63 7/57 23/41
p 0.175 0.848 0.379 0.170 0.553
Right side (n=90) 3/87 2/88 2/88 16/74 27/63
Left side (n=23) 3/20 2/21 0/23 5/18 11/12
p 0.064 0.134 0.471 0.663 0.106
Alcohol consumed (n=33) 3/30 2/31 2/31 6/27 14/19
Alcohol not consumed (n=83) 3177 2/78 2/78 15/65 4/56
p 0.250 0.352 0.352 0.944 0.204
Psychiatric disease present (n=13) 0/13 0/13 0/13 3/10 5/8
No psychiatric disease (n=100) 6/94 4/96 2/98 18/82 33/67
p 0.364 0.463 0.607 0.658 0.695
Table 4. Relations between extensor zone injuries and demographic data
Extensor damage (yes/no) Zonel Zone2 Zone3d Zoned4 Zone5 Zone6 Zone7 Zone8
Male (n=100) 3/97 5/95 9/91 14/86 49/51 35/65 20/80 10/90
Female (n=13) 0/13 1/12 0/13 1/12 7/6 6/7 4/9 3/10
p 0.527 0.684 0.260 0.528 0.742 0.431 0.372 0.164
Married (n=49) 1/48 1/48 7142 9/40 26/23 19/30 8/41 5/44
Single (n=64) 2162 5/59 2162 6/58 30/34 22/42 16/48 8/56
p 0.722 0.159 0.185 0.163 0.515 0.630 0.264 0.705
Right side (n=90) 3/87 6/84 9/81 15/75 48/42 31/59 20/70 11/79
Left side (n=23) 0/23 0/23 0/23 1/22 8/15 10/13 4/19 2/21
p 0.375 0.203 0.114 0.036 0.112 0.421 0.613 0.636
Alcohol consumed (n=33) 1/32 3/30 4/29 9/24 16/17 10/23 6/27 5/28
Alcohol not consumed (n=80) 2/78 3177 5/75 6/74 40/40 31/49 18/62 8/72
p 0.873 0.064 0.295 0.014 0.884 0.396 0.610 0.435
Yes Psychiatric disease (n=13) 1/12 1/12 0/13 0/13 6/7 4/9 4/9 1/12
No psychiatric disease (n=100) 2/98 5/95 9/91 15/85 50/50 37/63 20/80 12/88
p 0.722 0.685 0.260 0.134 0.794 0.660 0.372 0.647
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DISCUSSION

Self-harm behavior resulting from glass-punching is a
psychiatric disorder with orthopedic, reconstructive,
and neurovascular outcomes (3, 13, 14). This behavior
is particularly common among males in their second
and third decades, alcohol or substance users, and in
patients with schizophrenia, and antisocial or
borderline personality disorder (5-7, 15). Aggressive
behavior toward both their surroundings and other
people on the part of patients exhibiting self-harm
behavior may sometimes be directed against objects
such as glass, mirrors, bottles, walls, and timber (16).
The hand that patients employ to strike these objects is
normally the dominant hand used in normal life (9, 17,
18). Studies have reported that glass-punching often
occurs in the home or in public places, and that the
incidence increases on special occasions, such as match
finals, weekends, New Year’s, or birthdays (2, 9). In
addition, acts of violence and associated injuries are
known to increase in line with changes in weather
conditions, and particularly during hot weather and
during the night (19-21). This is thought to derive from
increased alcohol consumption and due to increased
interpersonal interactions in warm seasons (19-21). The
extent of glass-punching injuries is not directly
proportional to damage occurring in tendons, nerves,
blood vessels, or osseous structures, and severe damage
may occur to these structures even in the event of small
injuries (22, 23). The mean age of the patients in our
study was 25, and the study population was
predominantly a young one, including university and
elementary students. Glass-punching incidents were
most common in Spring-Summer, and in December
close to New Year. Injuries in the majority of cases
occurred at night (18:00-00:00) and in the home, and
the number of injuries occurring in dorms or student
residences was also significant. This may be attributed
to the large number of university students in our study.
Glass-punching  generally  occurred  following

arguments with friends or a girl/boyfriend. However, a
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significant proportion of patients cited no reason for
the incident. Additionally, glass-punching events were
most common on Friday, and increased toward the
weekend. Twenty-nine percent of patients had imbibed
alcohol at the time of the incident, and 12% had a
previous psychiatric diagnosis. Hand injuries were
frequently on the right and in the dominant hand. A
single cutaneous lesion associated with glass-punching
was observed in only one patient in five, and lesion
dimensions exceeded 3 cm. These data are compatible
with the results from previous publications regarding
glass-punching or hand injuries.

Understanding the anatomical and clinical significance
of damage that may appear in hand injuries is highly
important in terms of appropriate treatment aimed at
preventing potential subsequent disability. For that
reason, anatomical classifications for use in hand
surgery and therapeutic protocols were developed
following the Second World War in particular, by
Bunnel and later by Verdan amd Kleinert, and upper
extremity injuries were examined by division into
flexor and extensor zones (10-12, 24). Sakrak et al.
assessed accidental hand injuries in general terms and
reported that glass-punching was the second most
common etiology in these patients (25). That study also
reported that flexor zones-2 and 5, and extensor zones-
2, 6 and 7 were most commonly affected in hand
injuries caused by traumatic mechanisms, while in
another study, Keskin et al. cited flexor zones-2 and 5,
and extensor zone-5 as the most common injury sites
(17, 25). In our study, flexor zones-4 and 5, and
extensor zones-5 and 6 were the most common sites.
These data are compatible with the previous literature,
with any differences being attributed to our study
involving only glass-punching cases. During glass-
punching, zones-3, 4, 5, 6, 7, 8 of the extensor aspect
are directly or indirectly affected by the breaking glass,
while since zones-1 and 2 remain inside the clenched
fist and are not exposed to glass-punching injuries.

Similarly, zones-1, 2, 3 on the flexor aspect also
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remain inside the clenched fist and are less affected by
the glass shards, while zones-4 and 5 are more exposed
to injury. Gokhan et al. reported that flexor zone-4 and
5 injuries derive from broken glass fragments
damaging the wrist area in particular as the fist is being
withdrawn (9). From that perspective, our results are
valuable in terms of showing anatomical zones affected
by glass-punching injuries.

Studies of hand injuries have reported alcohol being
detected in 15-51% of patients (26-28). Previous
studies have also reported that alcohol consumption
beginning 6 h before injury increases the risk of injury
1.5-fold (29, 30). Levels of self-harm, which range
between 4% and 14% in the general population, are
higher among individuals with psychiatric disease (31,
32). In addition, the right hand is frequently involved in
hand injuries resulting from self-harming, and patients
are often single males aged 20-30 (2, 3, 9, 17, 25). In
our study, use of the right hand and alcohol
consumption were correlated with extensor zone-4
injury, but no correlation was observed between other
variables and zone injuries. This may be due to
extensor zone-4 constituting the area where the fist
impacts on the external object. In addition, the greater
incidence of extensor zone-4 injuries among subjects
using their right hands is associated with the great
majority of our patients being right-handed. On the
other hand, it is also possible that zone-4 injuries were
more common due to subjects who had consumed
alcohol being unable to fully control their balance or
punch force.

There are a number of limitations to this study. The
first is that since the research was planned
retrospectively, the study data rely entirely on patient
files or police records. Incomplete or incompletely
recorded data may therefore have affected our findings.
Secondly, although the individual harms himself as a
result of glass punching behavior, the incident is still
one with legal implications. Some patients may have

concealed these incidents at presentation to the
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emergency department and have attributed their
injuries to some other trauma mechanism. This may
have resulted in a decrease in the number of patients in
the study.

Self-harm behavior resulting from glass-punching is
associated with various causes. It is frequently seen in
males, in single subjects, and on the right side. The
most commonly damaged areas in such injuries are
extensor zone-5 and 6, and flexor zones-4 and 5.
Extensor zone-4 injury is more common among
individuals who use their right hands and who consume
alcohol.
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SPERM DNA DAMAGE ANALYSIS AMONG INFERTILE MALES WITH
NORMAL SEMEN PARAMETERS AND A HISTORY OF ASSISTED
REPRODUCTIVE TECHNIQUE FAILURE

Normal Sperm Parametrelerine Sahip, Yardimc: Ureme Yontemi Basarisizligr Oykiisii Bulunan
Infertil Erkeklerde Sperm DNA Hasar Analizi

Kanay YARARBAS!

L4cibadem Mehmet Ali Aydinlar University Medical School, ISTANBUL, TURKIYE.

ABSTRACT

Objective: This study aims to document the sperm DNA damage
results in infertile male patients with normal-standard semen
parameters retrospectively.

Material and Methods: The study included samples from 500
male patients with a referred diagnosis of idiopathic infertility and
a medical history of at least one assisted reproductive technique
(ART) failure. All the patients included in this study were
otherwise healthy individuals and had normal-standard semen
parameters. We performed retrospective analysis, from the results
obtained from samples. Tunel methodology was used, and
fluorescence microscopy analysis was performed. From a
morphological point of view, apparently normal mature sperms
were analyzed.

Results: Increased sperm DNA damage rates were detected in our
tested population. Advanced age did not correlate with a
significant increase in sperm DNA damage ratios in our cohort.
Conclusion: The importance of sperm DNA damage should be
considered as an etiological factor when evaluating infertile
couples. Because the ratio of DNA damage might correlate with
various indicators of fertility such as the fertilization rate, embryo
cleavage rate, implantation rate, pregnancy rate and live birth
rate, it is important to know the ratio of spermatozoa with
damaged DNA in the ejaculate in order to predict the fertilization
rate and determine the risks that may affect the embryo.

Keywords: Sperm DNA damage, male infertility, sperm
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Amag: Bu calismada retrospektif olarak, normal semen
parametrelerine sahip infertil erkeklerde sperm DNA hasar
analizi sonuglarinin dokiimantasyonu amaglanmaktadir.

Gerec ve Yontemler: Bu caligmaya idiopatik infertilite olarak
ele alinan ve takip edilen, ek olarak en az bir yardime iireme
yontemi basarisizligi oykiisii bulunan 500 erkek hasta dahil
edilmistir. Tim olgular, diger agilardan saglikli, normal
spermiyogram sonuglaria sahip hastalar arasindan se¢ilmistir.
Calismada Tunel yontemi ile teste alinip, floresan mikroskopi
ile incelenen hasta Orneklerindeki normal goriiniimli
spermlerde elde edilen sonuglar dokumante edilmistir.
Bulgular: Test edilen hasta grubunda artmis sperm DNA
hasar1 oranlar1 gozlenmistir. Bulgularin yastan bagimsiz
dagilim gosterdigi tespit edilmistir.

Sonuc: Infertil cift degerlendirmelerinde artmig sperm DNA
hasart da Onemli bir parametre olarak goz Oniinde
bulundurulmalidir. Sperm DNA hasarmin varligi ve orani,
fertilizasyon diizeyi, embriyo yariklanma orani, implantasyon
basarisi, gebelik ve canli dogum orani ile iligkili olabilir. Bu
nedenle sperm DNA hasari analizi, bu ¢iftlerde prognoz tayini
ve embriyonun sagkalimu ile riskleri konusunda fikir vermesi
agisindan onem arz etmektedir.

Anahtar Kelimeler: Sperm DNA hasari, erkek infertilitesi,
sperm
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INTRODUCTION

Infertility is one of the most common health problems,
affecting about one in five couples, and the male factor
contributes to a considerable proportion of this
condition. Mathews Duncan was the first to consider
the epidemiology of infertility (1). The epidemiology
of infertility is now very widely investigated in the
literature, and the male factor makes the predominant

etiologic contribution.

Male factor infertility assessment usually involves
three steps: History, physical examination, and
laboratory investigations. Laboratory analysis can
begin with a spermiogram. Ejaculate consists of
seminal plasma (99%), which includes the secretion of
accessory glands, the prostatic gland, vesicula
seminalis, and cellular population. In the clinical
laboratory setting, the initial macroscopic examination
of the ejaculate is followed by a series of evaluations.
Liquefaction time, appearance, volume, viscosity, pH,
sperm concentration, motility, morphology, and non-
functional non-sperm elements should be carefully
evaluated. Among these tests, only semen analysis can
provide a real prognostic prediction of fertile, infertile,
or in between. However, most male factor infertility
cases have normal-standard semen analysis results,

which includes the idiopathic group (2-4).

During normal spermatogenesis, immature germ cells
are removed by apoptosis. If this process is impaired,
the Sertoli cell ratio may become dominant, leading to
disruption of the spermatogenic process. It has been
found that the ratio of the spermatozoa with denatured
and fragmented DNA is significantly higher in infertile
males than in fertile ones. The likelihood of achieving
natural pregnancy is inversely correlated with the ratio

of spermatozoa to damaged DNA (5-7).

However, most male factor infertility cases have
normal-standard semen analysis results, which reserves
the idiopathic group and deserves further examination.

Sperm DNA damage is an independent factor that

KU Tip Fak Derg 2018;20(2):177-183
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cannot be readily examined during routine semen
analysis. The involvement of sperm DNA damage in
male factor infertility has already been shown in

various studies.

In this study we are presenting the data belonging to
500 male factor infertility cases, which emphasizes the
need for further evaluation of patients with male factor

infertility that are routinely tested for infertility.

MATERIALS AND METHODS

Patients and samples

The study included samples from 500 patients with a
referred diagnosis of idiopathic infertility. Patient
characteristics are given in Table 1 considering the
inclusion criteria of this study. All the patients were
otherwise healthy individuals and had standard semen
parameters. They were evaluated and diagnosed with
their partners as having idiopathic infertility by their
clinicians, and all were referred for sperm DNA
damage testing. All the participants failed to have any
successful pregnancy even after at least one assisted
reproductive technique was performed. Semen analysis
of the patients were performed once again by our
laboratory following WHO criteria. All of the
evaluated samples had a volume of more than 1.5 ml,
containing more than 35% progressive motile sperm,
with normal morphology, and semen containing

acceptable leukocyte contamination.

We performed retrospective analysis from the results
obtained from samples. Written informed consent was
obtained from all subjects, and the study was approved
by the ethics committee of Acibadem University,
Istanbul (2017-13/52).

Sample Collection and Analysis Method

An ejaculate sample of 0.1 to 5 ml was collected from
each participant. Patients were analyzed after 2-5 days
of sexual abstinence. Only fresh semen was used, and

immediate methanol fixed slides were prepared. A
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liquefaction procedure was performed at 37 °C for 15—
20 minutes. For the procedure, 0.5-1 ml semen was
mixed with 2-5 ml PBS in order to fill a centrifuge
tube. After ten minutes of centrifugation at 1200 rpm,
the pellet was resuspended in 2-5 ml PBS. Another
centrifugation with the same conditions was followed
by fixative addition to 1ml pellet. Ten minutes of —
20°C incubation was performed in a fixative solution

(methanol). For each slide 30—40 pl pellet was spread.

The terminal deoxynucleotidyl transferase-mediated
(TdT) deoxyuridine triphosphate (dUTP) nick end
labeling assay (TUNEL) methodology was used to
analyse the samples. TUNEL is a direct quantification

method of single and double-stranded DNA breaks. In
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this method, dUTP is incorporated at single-stranded
and double-stranded DNA breaks in a reaction
catalyzed by the enzyme TdT. The DNA breaks based
on the incorporated dUTP are then labeled and can be
visualized by bright field or fluorescent microscopy as
well as flow cytometry. The first step of the method is
fixation and permeabilization of the apoptotic cells as
described above. The cells are then incubated with the
TUNEL reaction mixture, which contains TdT and
fluorescein-dUTP. During this incubation period, TdT
catalyzes the addition of fluorescein-dUTP at free 3'-
OH groups in single and double-stranded DNA. After
washing steps to remove the unincorporated stain, the
label at the damaged sites of the DNA can be

visualized by fluorescence microscopy (Figure 1).

Figure 1. TUNEL assay. Blue sperms are TUNEL negative, green sperms are TUNEL positive, supporting finding of

DNA fragmentation.

We used the In Situ Cell Death Detection Kit-
Fluorescein (Roche Inc.) for TUNEL analysis
according to the instructions of the manufacturer.
Briefly, the slides from the above-mentioned fixation

procedure were incubated in a freshly prepared 96ml

PBS-4ml formaldehyde solution for one hour. Slides
were agitated in PBS solution and then treated on ice
with Triton X (1%) for two minutes. After this short
treatment, they were washed with PBS and air dried

twice. The procedure was performed in a dark room
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after this point. Five to ten ul of the enzyme buffer mix
provided with the kit was dropped on each slide. One
hour of incubation at 37°C was performed after the
slides were coverslipped. After this incubation, the
coverslips were removed, and the washing procedure
was performed three times using PBS solution. After

air drying, 4-6 ul DAPI was added for counterstaining.

Sperms were then classified as TUNEL positive or
negative according to fluorescence microscopy
analysis. Approximately 1,000 apparently normal cells
from each sample were analyzed, and TUNEL positive
sperms were noted among the total analyzed population
and expressed as a percentage of the total sperm in the
population (Figure 1).

Validation and Statistical analysis

Validation procedure and cut off determination was
performed using 100 healthy and young volunteer
fathers. Cut off values were determined as 20% for the
low value, and 20-30% was considered as a grey zone
for the sperms analyzed. All the procedures were

evaluated by the ISO 15189 accreditation process.

We have used mean, median, standard deviation,
minimum and maximum values as descriptive statistics
for numeric data. Frequency and percentages were used
for categorical data. We investigated the difference in
DNA damage between the three groups with one-way
analysis of variance (ANOVA). Multiple comparisons
were made with Tukey’s test. The correlation between
age and DNA was analyzed with linear regression and
Pearson’s correlation coefficient. Differences at a
probability value (P) of 0.05 or less were considered to

be statistically significant.

The significance of the difference between means was
compared by Fisher’s protected Least Significant
Difference test, ANOVA sampling.
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The relationships between the total number of
spermatozoa and the DNA-fragmented nucleus index
were examined by a single linear regression analysis,

and the correlation coefficients were determined.

RESULTS

Five-hundred consecutive patients were included in the
study. The mean age was 33.5 years (range: 23-58
years). Most of the patients were between 30 and 40
years of age (355 patients: 71%). Ninety-seven (19.4%)
were between 20 and 30, and 48 (9.6%) were older
than 40.

The TUNEL analysis was categorized based on the
morphological criteria. Apparently normal sperms were
selected as the target population. The ratio of
spermatozoa to damaged DNA was classified as “low”
for ratios under 20%, “grey zone” for ratios between
20-30%, and positive for ratios >30. Among 97
patients in the 20-30 age population, 67 (69%) had
increased sperm DNA damage. This rate was 81.25%
(39/48) among the older population (>40 years), and
76.3% (271/355) among the population of 30-40 years

of age.

The difference between these three age groups was
statistically significant. The second group’s mean age
was relatively lower than the other groups’ (p = 0.01).
But DNA analysis results among these groups were not
different (p = 0.818). We have investigated the
relationship between age and DNA, and the linear
regression model was not significant. Their correlation
was 3.3% (p = 0.316, R = 3.3%) (Table 2a-b,).
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Table 1. Patient characteristics and inclusion criteria to the study

Feature Characteristic Inclusion criteria
Age 23-58 <60
Female Factor No No female factor

Chromosome Analysis Normal
Spermiogram Normal morphology and count
ART procedure Yes

Hormonal abnormality No

Normal
Normal
At least 1 ART failure

No (hypergonadotrophic/hypogonadotrophic)
hypogonadism, no abnormal Inhibin B or other

abnormal results

ART: Assisted reproductive technique

Table 2a-b. Descriptive statistics

Age Distribution

Frequency Percent
20-30 97 194
30-40 355 71
40- 48 9.6
Total 500 100,0

TUNEL Analysis Results Among Populations

Increased Sperm

Age DNA Damage Percent
20-30 67/97 69
30-40 271/355 76.3
40- 39/48 81.25
Overall 377/500 75.4

DISCUSSION

In this study, we have evaluated the sperm DNA
damage in a very large series of male factor idiopathic
infertility patients with the TUNEL method. To the
best of our knowledge, this method has not been used
sperm DNA damage in such a large cohort in

previously published studies.

The hallmark of apoptosis is DNA degradation, which
in the early stages, is selective to the internucleosomal
DNA linker regions. The DNA cleavage may yield
double-stranded and single-stranded DNA breaks
(nicks). Both types of breaks can be detected by
labelling the free 3'-OH termini with modified
nucleotides (e.9., biotin-dUTP, DIG-dUTP,
fluorescein-dUTP) in an enzymatic reaction. The
enzyme terminal deoxynucleotidyl transferase (TdT)
catalyzes the template-independent polymerization of
deoxyribonucleotides to the 3'-end of single- and
double-stranded DNA. This method has also been
termed TUNEL (TdT-mediated dUTP-X nick end
labeling). Alternatively, free 3'-OH groups may be
labeled using DNA polymerases by the template-

dependent mechanism called nick translation.
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However, the TUNEL method is considered to be more
sensitive and faster. Widely used tests to assess sperm
DNA damage include the sperm chromatin structure
assay (SCSA), the single-cell gel electrophoresis assay
(COMET), the terminal deoxynucleotidyl transferase
dUTP nick end labeling (TUNEL) assay, and the sperm
chromatin dispersion (SCD) test. The TUNEL assay
was the method of choice because it allows qualitative
detection of apoptosis at the single-cell level by
fluorescence microscopy. It is sensitive and direct
labeling procedure using fluorescein-dUTP reduces
background labeling. It is fast and convenient for
routine methods and allows for analysis of the samples
directly after the TUNEL reaction. Also, no secondary
detection system is required. The TUNEL method is
also accurate because of its ability to identify apoptosis
at a molecular level (DNA-strand breaks) and identify

cells at the very early stages of apoptosis.

Various studies were reported recently that tested
sperm DNA damage ratios in infertile men (5-9). Most
of them hypothesized a negative correlation between
fertility rates and sperm DNA damage rates. Aydos et
al. as well as Evgeni et al. reported that a higher ratio
of sperm DNA damage is associated with significant
impairment of all seminal parameters (8,9). Wyrobek et
al. focused on advanced age (10). In the center of these
studies, oxidative stress was demonstrated as a

causative agent of sperm DNA damage (11-13).

Independent from the etiological factor, the ratio of
DNA damage might correlate with various problems of
fertility such as the fertilization rate, embryo cleavage
rate, implantation rate, pregnancy rate, and live birth
rate of the offspring. As the ratio of spermatozoa with
damaged DNA increases (>30-40%), the likelihood of
natural pregnancy drops (5-7).
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Sperm DNA of poor quality have been shown to impair
fertilization by in vitro studies. There is an observation
that when the ratio of sperm with damaged DNA is
high in patients receiving in vitro fertilization (IVF),
the fertilization rates drop from 58% to 38% (p<0.05)
(14). The importance of these data during
intracytoplasmic sperm injection (ICSI) emerges from
the fact that damaged DNA may not inhibit
fertilization, thereby allowing the formation of

embryos with this defective genetic material (15,16).

The importance of sperm DNA damage should be
considered as an etiological factor when evaluating
infertile couples. The ratio of DNA damage might
correlate with varying ratios of fertility failure rates
resulting from the fertilization rate, embryo cleavage
rate, implantation rate, pregnancy rate, and live birth
rate of the offspring. As a result, there should be a high
association between sperm genetic damage and
infertility. Therefore, it is essential to know the ratio of
spermatozoa to damaged DNA in the ejaculate to
predict the fertilization rate and determine the risks that
may affect the embryo. Since early pregnancy loss may
occur with an increase in the ratio of sperm DNA
damage, couples being evaluated for recurrent
pregnancy loss should undergo sperm DNA damage
testing. Sperm DNA damage might have an adverse
effect on achieving successful pregnancies following
assisted reproduction treatment, so this test might be
added to checklists for couples to consider before
starting infertility therapy, and for those suffering from

recurrent implantation failure.
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Knowledge Levels of Male Patients About Prostate Cancer Screening
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Amag: Prostat kanseri erkeklerde en sik  goriilen
kanserlerdendir. ileri evre olmadan belirti vermeyen prostat
kanserinde, erken tani ve taramalarla iyi sonucglar elde
edilebilir. Bu ¢aligma erkeklerin prostat kanseri taramalarina
iliskin bilgi diizeylerini tespit etmek amaciyla yapilmistir.

Gere¢ ve Yontem: Arastirma bir iiniversite hastanesinin
iiroloji poliklinigine basvuran 120 erkek hasta ile yapilmistir.
Arastirmanin yapilabilmesi i¢in etik kurul onay1, kurum izni ve
bireylerden sozlii ve yazili onam alinmgtir. Aragtirmanin
verileri; literatiir taranarak olusturulan Kisisel Bilgi Formu ve
Weinrich ve arkadaglar tarafindan gelistirilen “Prostat Kanseri
Taramalar1 Bilgi Testi”(PKTBT) kullanilarak toplanmustir.

Bulgular: Arastirmada bireylerin yas ortalamasi 63.26 + 2.24,
%91.7°si evli, %58.3’ ilkdgretim mezunu ve %70.8’1
emekliydi. Bireylerin daha 6nce %38.3’linlin prostat ile ilgili
sorun yasadigi, %39.2°sinin prostat muayenesi oldugu,
%30’nun PSA testi yaptirdigi ve %28.3’{iniin yakinlarinda
prostat kanseri oldugu belirlenmigtir. Bireylerin sadece
%21.7’sinin  prostat kanseri hakkinda bilgi aldigi, bilgi
alanlarin %30.8’inin bilgiyi saglik personelinden aldig: tespit
edilmistir. Arastirmaya katilan bireylerin “Prostat Kanseri
Taramalar1 Bilgi Testinden” ortalama 4.81 + 2.24 puan aldigi
ve “disiik diizeyde bilgili” olduklari saptanmustir. Prostat
kanseri taramalar1 konusunda daha once bilgi alan erkeklerin
PKTBT puanlarinin daha yiiksek oldugu belirlenmistir. Daha
once prostat kanserine yonelik bilgi alan erkekler ile
almayanlarin PKTBT puanlar1 arasindaki farkin istatistiksel
olarak ileri derecede anlamli oldugu tespit edilmistir.

Sonug¢: Bu aragtirmanin sonucunda riskli grupta yer alan
erkeklerin prostat kanseri ve taramalara iligkin bilgi
diizeylerinin diisiikk oldugu saptanmigtir. Bu konuda halka
yonelik kamu spotu c¢aligmalariyla erkeklerin dikkatinin
cekilmesi ve bilgilendirmelerinin yapilmasi 6nerilmektedir.

Anahtar Kelimeler: Bilgi diizeyi; prostat kanseri, prostat
kanser taramalart

ABSTRACT

Obijective: Prostate cancer is the most common cancer in men.
Prostate cancer that does not show symptoms without advanced
stage is a type of cancer that shows good results with early
diagnosis and screening. This study was done descriptively to
determine the level of knowledge about men's screening for
prostate cancer.

Material and Methods: The study was conducted with 120 male
patients who applied to the urology policlinic of a university
hospital. Ethical committee approval, institutional permission and
verbal and written consent from the individuals were obtained.
Data from the study were retrieved by the Personal Information
Form created by searching the literature and "Prostate Cancer
Screening Information Test" (PCTBT) developed by Weinrich et
al.

Results: In the study, it was determined that the average age of
the individuals was 63.26 + 2.24, 91.7%were married, 58.3%were
primary school graduates and 70.8%were retired. It was
determined that 38.3%of the individuals had problems with
prostate, 39.2%had prostate underwent, 30%had PSA test and
28.3%had prostate cancer in their relatives. It was determined that
only 21.7%of the individuals received information about prostate
cancer and 30.8%of the individuals received information from
health care personnel. Individuals participating in the study had an
average of 4.81 £ 2.24 points from the "Prostate Cancer Screening
Tests" and were found to be "low-level knowledgeable”. Men with
previous knowledge of prostate cancer screenings were found to
have higher PCTBT scores. It was determined that the difference
between PCTBT scores of males who were previously informed
about prostate cancer was statistically significant.

Conclusion: As a result of this research, it was determined that
men in risk group had low knowledge level about prostate cancer
and screening. In this regard, it is suggested that the public
awareness of the men should be inreased with the public spot
work towards the public.

Keywords: Knowledge level; prostate cancer, prostate cancer
screenings
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GIRIiS

Tan1 ve tedavi yontemlerindeki yenilikler, insanlarin
bilinglenmesi, saglik kuruluslarindan yararlanma
oraniin artmasi, birgok akut ve kronik hastaligin tani
ve tedavisindeki gelismeler, bunlara bagli olarak
ortalama yasam siiresinin uzamasi ve baska bircok
nedenle kanser; giiniimiizde onemli evrensel saglik
sorunlarindan biri haline gelmistir (1,2). Kanser hem
diinyada hem de iilkemizde %22'lik goriilme sikligr ile
kardiyovaskiiler hastaliklardan sonra ikinci 6liim
nedeni olarak karsimiza ¢ikmaktadir (3). 2012 yilinda
14.1 milyon yeni kanser vakasinin ortaya ¢iktigi, 8.2
milyon kisinin kanser nedeniyle hayatin1 kaybettigi,
32.6 milyon kisinin kanserle birlikte yasadigi tespit
edilmistir (4).

Kanser goriilme sikligi cinsiyete gore farklilik
gostermektedir. Kanser erkeklerde kadinlara oranla
%25 daha fazla goriilmektedir (4). Erkeklerde en sik
gorillen kanserler arasinda, prostat kanseri ikinci
siradadir (5,6). Bir erkekte 0-39 yas arasinda prostat
kanserine yakalanma olasiligi %0.01 iken, 40-59 yas
aras1 %2.58, 60-79 yas arasi1 ise %14.7 ve yasam boyu
prostat kanseri gelisme olasiligr %17.8’dir (7).

Birgok kanser tiirtinde oldugu gibi, prostat kanserinin
de kendine 6zgii erken belirtileri yoktur. Ancak ileri
evre belirtileri ortaya ¢ikinca kisiler saglik kurulusuna
basvurmaktadir. Ileri evrelerde tam1 konmus prostat
kanseri tedavi sanst olmaksizin Olime  yol
acabilmektedir (8). Kanser vakalarinda taramalarla ve
erken tedavi ile yasama sansinin arttigi géz Oniine
almacak olursa birincil ve ikincil korunmanm 6nemi
daha iyi anlagilmaktadir (1-3, 9-15). Prostat kanseri
taramalarinda erkeklerin taramalara katilmalarim
etkileyen bircok faktdor bulunmaktadir. Yapilan
arastirmalarda kanser olma korkusu, utanma, erkeklige
tehdit olarak algilanmast gibi bir¢ok faktoriin
taramalara katilimi azalttig1 goriilmektedir. Bunun yani
sira taramalara yonelik bilgi eksikligi taramalara
katilim1 etkileyen onemli bir faktdr olarak karsimiza
¢ikmaktadir (16-23). Wray ve ark.’nin Afrika kokenli
Amerikalt bireylerle yaptiklar1 calismada; prostat
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kanserine yonelik bilgi eksikliginin taramalara katilimi
saglamada bir engel oldugu saptanmistir (18). Agho ve
Lewis’in, Afrika kokenli Amerikali bireylerin prostat
kanseri ve taramalarina yonelik bilgilerini inceledikleri
calismada; katilimcilarin = %40’indan daha azinin
prostat kanseri hakkinda yeterli bilgiye sahip oldugu,
bunun yani sira, bilgi diizeyinin artmasiyla, taramalara
katilimlarinin arttig1 goriilmiistiir (23).

Prostat kanserinde erken tani i¢in taramalara Oncelik
verilmesi ve bireylerin bu taramalara katilmalarini
etkileyen faktorlerin bilinmesi kanser tedavisi igin
onemlidir.

Bu calisma erkeklerin prostat kanseri taramalarina
iliskin bilgi diizeylerini tespit etmek amaciyla

tanimlayict olarak yapilmistir.

GEREC VE YONTEM

Arastirma  bir  iniversite  hastanesinin  {iroloji
poliklinigine herhangi bir nedenle bagvuran ve prostat
gelisimi yoniinden riskli grupta yer alan 50 yas sti,
iletisim kurabilen ve ¢aligmaya katilmay1 kabul eden
erkeklerle yapilmigtir. Arastirma istatistiksel giiciin a=
0.05 giiven diizeyinde %80 olarak hesaplanan 120
erkek hasta ile tamamlanmaistir.

Aragtirmanin verileri; aragtirmacilar tarafindan literatiir
taranarak olusturulan Kisisel Bilgi Formu ve Hastalarin
prostat kanseri taramalarma iliskin bilgi diizeylerini
degerlendirmek i¢in “Prostat Kanseri Taramalar1 Bilgi
Testi” kullanilarak toplanmustir (9-11, 24-26).

Kisisel Bilgi Formu

Kisisel bilgi formu mevcut literatiirden yararlanilarak
hazirlanmistir (9-11, 24-26). Kisisel bilgi formunda;
yas, egitim durumu, medeni durum, ¢alisma durumu,
gelir durumu, yasadig1 yer, saglik gilivencesi, dnceden
prostat muayenesi olma durumu ve daha dnce PSA
testi yaptirma durumunu, sorgulayan 15 soru yer
almaktadir.

Prostat Kanseri Taramalar: Bilgi Testi

Weinrich ve arkadaglar1 tarafindan gelistirilen bilgi
testinin Tiirkge gecerlik ve giivenirlik ¢aligmas1 Capik

ve GoOziim tarafindan yapilmistir (25,26). Prostat
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kanseri taramalar1 bilgi testi 12 sorudan olusmaktadir.
Bilgi testi; engeller (9-12. maddeler), belirtiler (2 ve 4.
madde), risk faktorleri (1 ve 3.madde), yan etkiler (6-8.
maddeler) ve tarama yasmma (5. madde) yonelik
maddelerden olusmaktadir.

Maddeler; evet (dogru), hayir (yanlig) ve bilmiyorum
olarak isaretlenmektedir. Her dogru yanita “1” puan
verilirken, yanlis yanita puan verilmemektedir.
Puanlama yapilirken “bilmiyorum” olarak isaretlenen
maddeler yanlis cevap olarak degerlendirilmektedir
(Puan verilmemektedir). Cevaplamada 8 sorunun
cevabt (1, 2, 4, 5, 6, 7, 11 ve 12) “evet” olarak
isaretlenmelidir. Dort sorunun cevabi ise (3, 8, 9 ve 10)
“hayir” olarak isaretlenmelidir. Bilgi testinden
almabilecek puanlar 0 ile 12 arasinda degismektedir.
Puanin yiikselmesi bilgi diizeyinin arttig1 anlamina
gelmektedir. Weinrich ve arkadaglari ayrica; 7 ve daha
az puan alan bireylerin “diisiik diizeyde bilgili”, 8-10
arasinda puan alanlarin “orta diizeyde bilgili” ve 11-12
puan alanlarin “yiiksek diizeyde bilgili” olarak da
degerlendirilebilecegini  belirtmektedirler (23). Bu
calismada puan ortalamalar1 kullanilarak bireylerin
bilgi seviyesi degerlendirilmistir. Olgegin Cronbach
alfa degeri Dbizim ¢alismamizda 0.80 olarak
hesaplanmistir.

Aragtirmadan elde edilen veriler bilgisayarda IBM
SPSS 21.0 istatistik programinda degerlendirilmistir.
Verilerin normal dagilimina Shapiro Wilks testiyle
bakilmig ve gruplar arast  karsilastirmalarda,
tanimlayict istatistikler, independent samples t testi,
One Way Anova ve korelasyon testleri yapilmustir.
Gruplar arasi farkin tespit edilmesinde ileri analizlerde
Tukey testi uygulanmistir. Istatistiksel anlamlilik
p<0.05 olarak kabul edilmistir

Calismanin yapilabilmesi igin; Erciyes Universitesi Tip
Fakiiltesi Dekanligi Klinik Arastirmalar Etik Kurulu
Karart (14/685), kurum izni ve bireylerden sozli ve

yazili bilgilendirilmis goniillii olur alinmustir.

BULGULAR

Arastirmada erkeklerin yas ortalamasimin 63.26 + 2.24

oldugu, %91.7’sinin evli, %58.3’liniin ilkogretim
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mezunu, %70.8’inin emekli oldugu ve %78.3liniin il
merkezinde yasadigi saptanmustir. Erkeklerin daha
once %38.3’linilin prostat sorunu yasadigi, %39.2’sinin
prostat muayenesi oldugu, %30.0’mnin PSA testi
yaptirdigi ve %28.3’linlin yakinlarinda prostat kanseri
tespit edildigi belirlenmistir. Erkeklerin sadece
%21.7’sinin prostat kanseri hakkinda bilgi aldig, bilgi
alanlarin %30.8’inin bilgiyi saglik personelinden aldig1
tespit edilmistir. Ancak erkeklerin %73.3’iiniin prostat
taramast (muayene ve testler) yaptirmay: diisiindiigi,
yaptirmak istemeyenlerinde  %62.5’inin  “gerek
gormedigi” ic¢in yaptirmak istemedigi saptanmistir
(Tablo 1).

Arastirmaya kapsamindaki erkeklerin, PKTBT’den
ortalama 4.81 + 2.24 puan aldig1 ve “diisiik diizeyde
bilgili” olduklar1 saptanmustir. Bireylerin yaslari ile
bilgi testi puan ortalamalari arasinda korelasyona
bakilmig, yas ile bilgi puan ortalamalar1 arasinda bir
iliski bulunmamistir (p>0.05).

Arastirmada erkeklerin egitim durumu ile bilgi testiden
aldiklar1 puanlar degerlendirildiginde, en yiiksek bilgi
seviyesine lise ve yiliksekokul mezunu bireylerin sahip
oldugu, gruplar arasindaki farkin anlamli oldugu
belirlenmistir (p<0.05). Gruplar arast farki belirlemek
icin  yapilan ileri istatistiki  degerlendirmede
anlamlilhigim ilkokul ve lise/yiiksekokul mezunlart
arasindaki  farktan  kaynaklandigi  saptanmustir.
Erkeklerin yasadigi yer ile bilgi puan ortalamalari
arasinda anlamlilik olusturacak bir fark saptanmamis
(p>0.05), ancak il merkezinde yasayanlarin bilgi
puanlar1 daha yiiksek bulunmustur (Tablo 2).
Erkeklerin daha oOnceki deneyimleri ile bilgi puan
ortalamalarina bakildiginda, daha &nce prostat sorunu
yasayanlarin, daha Once prostat muayenesi
yaptiranlarin, yakinlarinda prostat kanseri tanisi
olanlarmm bilgi puan ortalamalarimin daha yiiksek
oldugu ve gruplar arasindaki farkin anlamli oldugu
belirlenmistir (p<0.05). Arastirmada prostat kanseri
taramasim1 yaptirmak isteyen erkeklerin bilgi puan
ortalamalarinin da istemeyenlere gore daha yiiksek
oldugu ve gruplar arasindaki farkin anlamlilik
olusturdugu saptanmistir (p<0.05) (Tablo 2).
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Tablo 1. Erkeklerin Tanimlayici Ozellikleri

Tammlayic1 Ozellikler X + ss

Yas (ort) 63.26 +7.13
Medeni Durumu n %
Evli 110 91.7
Bekar 10 8.3
Egitim durumu

Okur-Yazar 10 8.3
[Ikdgretim mezunu 70 58.3
Lise ve Yiiksekokul mezunu 40 334

Calisma durumu

Calistyor 35 29.2
Emekli 85 70.8
Yasadig1 yer

Il merkezi 94 78.3
flge/Koy 26 21.7
Prostat sorunu yasama durumu

Yastyor 46 38.3
Yasamiyor 74 61.7
Prostat muayenesi yaptirma durumu

Yaptiran 47 39.2
Yaptirmayan 73 60.8
PSA testi yaptirma durumu

Yaptiran 36 30.0
Yaptirmayan 84 70.0
Yakinlarinda prostat kanser tanisi alma durumu

Alan 34 28.3
Almayan 86 71.7
Prostat kanseri bilgi alma durumu

Alan 26 21.7
Almayan 94 78.3
Bilgi alinan yer (n=26)

Arkadag/Akraba 6 23.0
Medya (Internet/Tv/Gazate) 12 46.2
Saglik Personeli 8 30.8
Prostat kanseri tarama yaptirma istegi

Isteyen 88 73.3
Istemeyen 32 26.7
Prostat kanseri tarama yaptirmama nedeni (n=32)

Gerek gormiiyorum 20 62.5
Yapilmasi gerektigini bilmiyorum 12 375
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Tablo 2. Erkeklerin Tanimlayic1 Ozellikleri ve PK TBT Ortalamalari

Tammlayic1 Ozellikler Bilgi Testi Puan Ort. Test
N X *+ ss p

Egitim durumu

Okur-Yazar 10 450+ 1.64

[kégretim mezunu* 70 4.32+2.05 0.00*
Lise ve Yiiksekokul mezunu 40 5.75+2.43

Yasadig1 yer

Il merkezi 94 4.92+2.33 0.54**
flge/Koy 19 4.57+1.86

Prostat sorunu yasama durumu

Yasiyor 46 552+2.12 0.00**
Yasamiyor 74 437+221

Prostat muayenesi yaptirma durumu

Yaptiran 47 5.55+2.11

Yaptirmayan 73 434+221 0.00**
Yakinlarinda prostat kanseri tanist alma durumu

Alan 34 5.55

Almayan 86 4.52 0.02**
Prostat kanseri tarama yaptirma istegi

Isteyen 88 5.25+2.26

Istemeyen 32 3.62+1.73 0.00**

*One way Anova testi yapilmisgtir. ¥* Independent t testi yapilmustir.

Tablo 3. Erkeklerin Bilgi Durumlarina Gére PKTBT Ortalamalari

Bilgi Durumlari Bilgi Testi Puan Ort. Test
N X + ss p

Bilgi testi puan ortalamalari 102 481+224

Prostat taramalart ile ilgili bilgi alma durumu

Alan 26 6.19+2.89

Almayan 94 443+ 1.87 0.00**

Bilgi alinan yer

Bilgi almayan 94 443+ 1.87

Arkadag/Akraba 6 4.50+2.42

Medya (Internet /TV/Gazate) 12 6.41 +£3.05 0.00*

Saglik Personeli 8 7.12+£2.74

*One way Anova testi yapilmistir. ** Independent t testi yapilmustir.
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Aragtirma kapsaminda erkeklerin daha oOnce prostat
kanseri hakkinda bilgi alanlarin prostat kanseri bilgi
test puan ortalamasi 6.19 + 2.89, bilgi almayanlarin
bilgi test puan ortalamasi 4.43 + 1.87 bulunmus ve
aradaki farkin istatistiksel olarak anlamli oldugu tespit
edilmistir (p<0.05). Erkeklerin bilgi aldiklar1 yerlere
bakildiginda, en yiiksek puani saglik personelinden
bilgi alanlarin olusturdugu ve gruplar arasindaki farkin
anlamli oldugu bulunmustur (p<0.05). Gruplar arasi
farkin tespit etmek igin yapilan ileri istatistiki
degerlendirmede anlamliligin bilgi almayanlar ile
saglik personelinden alanlar arasindaki farktan

kaynaklandig1 saptanmustir (Tablo 3).

TARTISMA

Erkeklerin prostat kanseri taramalarina katilmalarim
bir¢ok faktor etkilemektedir. Bu faktorlerin icerisinde
“bilgi eksikligi” taramalara katilimi etkileyen 6nemli
bir faktordiir. Uluslararasi bir¢ok calismada prostat
kanseri taramalarina yonelik bilgi diizeyinin Onemi
incelenmektedir (16,17,26). Bu calismada erkeklerin
prostat kanseri taramalarina iligkin bilgi diizeylerinin
belirlenmesi amag¢lanmastir.

Calismadaki erkeklerin bilgi diizeylerine bakildiginda
“diistik diizeyde bilgili” olduklart goriilmektedir.
Amerika ve Irlanda’da yapilan calismalarda erkeklerin
prostat kanseri hakkinda yeterli farkindaliklarinin
oldugu ve yiiksek diizeyde bilgiye sahip olduklari
bildirilmistir (27,28). Calismamiz literatiirden farklilik
gostermektedir.  Tiirkiye i¢cin  yeterli ¢alisma
bulunmamasina ragmen, bu farkliligin ilkeler
arasindaki  kiiltiirel yapidan, ilke politikasindaki
bilgilendirme ve farkindalik ¢alismalarinin yeterliligi
ve etkinliginden kaynaklanabilecegini
diistindtiirmektedir.

Caligmadaki erkeklerin sadece 9%21.7’sinin prostat
kanseri ve taramalarina iligkin daha 6nce bilgi aldig1 ve
bilgi almayanlarla anlamlilik olusturacak diizeyde fark
olusturduklari belirlenmistir. Ayrica saglik
personelinden bilgi alanlarin bilgi puanlar1 en yiiksek

bulunmus, gruplar arasindaki fark anlamlilik
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gostermistir. Literatiir incelendiginde bir¢ok ¢aligmada,
prostat kanserine yonelik yiiksek bilgi diizeyine sahip
olmanin taramalara katilimi olumlu yonde etkiledigi
goriilmektedir (17,26,29).

Ford ve arkadaglari prostat kanserine yonelik bilgi
eksikliginin taramalara katilimda Onemli bir engel
oldugunu bildirmistir (17). Livingston ve arkadaslari,
erkeklerin bilgi diizeylerinin taramalara katilimi 1.5 kat
arttirdigini saptamiglardir (29). Calismamiz literatiirle
benzerlik gostermektedir. Taramalara iligkin saglik
personeli tarafindan amaca uygun verilen egitimin daha
etkin olmasi diger bilgilendirmeden daha fazla yarar
algist ve farkindalik olusturmasindan kaynaklanabilir.
Bu durum saglik personellerinin yonlendirmeleriyle
erkeklerin  taramalara  katilimim1  artirabilecegini
disiindiirmektedir.

Erkeklerin daha oOnceki deneyimleri ile bilgi puan
ortalamalar1 arasinda, daha Once prostat sorunu
yasayanlarda, daha Once prostat muayenesi
yaptiranlarda ve yakinlarinda prostat kanseri tanisi
olanlarda bilgi testi puan ortalamalar1 daha yiiksek
bulunmustur. Bu durum deneyimlerin ve risk altinda
hissetmenin bilgilendirme kadar etkin oldugu ve
bireylerin  saghkli yasam bi¢imi davramglarina
egilimlerini  arttirmasiyla  agiklanabilir. ~ Yapilan
calismalarda da bireylerin risk altinda oldugunu
diislinmesinin taramalara katilimda etkili oldugu
bildirilmistir (30,31). Nitekim bu ¢alismada erkeklerin
%73.3’linlin bundan sonra tarama yaptirma isteginde
oldugunu ifade etmesi de yapilan c¢alismalari
destekleyen bir veridir.

Egitim  durumu  taramalara  katilimi  arttiran
degiskenlerden  biridir. Egitim diizeyi arttikca
bireylerin duyarliliklar1 da artmaktadir (32). Yapilan
bir ¢alismada egitim arttikca gliven ve yarar algisinin
arttig1 bildirilmistir (33). Bidouei ve arkadaglarinin
Iran’da 1060 kiside yaptig1 calismada egitim diizeyinin
yiksek olmasimin taramalara iliskin algiyr olumlu
etkiledigi saptanmistir (34). Bu caligmada da egitim
diizeyi arttikga bilgi testi puan ortalamalarinin arttig1
belirlenmistir. Bu bakimdan incelendiginde ¢aligmamiz

yine literatiirle benzerlik gostermektedir.
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Bu aragtirmanin sonucunda riskli grupta yer alan
erkeklerin prostat kanseri ve erken tanilama igin
taramalarmn 6nemi hakkinda bilgi sahibi olmadig1, ¢ok
az sayida bilgi alanlarin ise bilgi almayanlara gore
farkindaliklariin - ve bilgilerinin anlamli  diizeyde
etkilendigi goriilmiistiir. Erkeklerin deneyimleri ile
bilgi diizeylerinin arttigi, ancak yine de normalin
altinda oldugu tespit edilmistir. Bunun igin &zellikle
riskli gruplarda daha sik goriilen kanserlere iliskin
farkindaliklar1 arttirmak i¢in {ilkemizde egitimlerin
verilmesi, kamu spotlarinin olusturulmasi, medyanin
etkin olarak kullanilmasi ve taramalara katilimlarin

arttirilmasi Onerilebilir.

Tesekkiir:  Calismanin  yapilmasinda  destek  ve
katilimlar1 i¢in Gonca Karakus Agikgdz’e ve Uroloji
poliklinigi ¢alisanlarina tesekkiir ederiz.
Calismada herhangi bir ¢ikar catigsmasi
bulunmamaktadir.

Caligma i¢in herhangi bir maddi destek ve fon

kullanilmamustir.
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ROLE OF DIFFUSION WEIGHTED MAGNETIC RESONANCE IMAGING
IN ACUTE SCROTAL PAIN

Akut Skrotal Agrida Difiizyon Agirlikli Manyetik Rezonans Goriintiilemenin Rolii
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ABSTRACT (0)/

Objective: The aim of this study was to investigate the Amac¢: Bu calismanin amaci, testis torsiyonunun tanisinda
contribution of quantitative apparent diffusion coefficient kantitatif goriiniir difiizyon katsayisi (GDK) dlgtimlerinin
(ADC) measurements in the diagnosis of testis torsion. katkisini aragtirmaktir.

Material and Methods: The study included 28 patients that Gere¢ ve Yontemler: Ocak 2013 ile Haziran 2017 tarihleri
underwent a magnetic resonance imaging (MRI) scan between arasinda akut skrotum klinigi nedeniyle ile manyetik rezonans
January 2013 and June 2017 due to acute scrotal pain. gorlintiileme yapilan 28 hasta (ortalama yas: 37.7 + 21.4)
Definitive diagnosis was based on the symptom assessment, calismaya dahil edildi. Hastalarin tani, tedavi ve takiplerine
treatment, and follow-up of the patients. Based on these dayanarak nihai tanisi belirlendi ve gruplara ayrildi. Bu gruplarin
parameters, patients were categorized into groups and difiizyon agirhikli goriintiileri ve GDK degerleri kargilastirildi.
quantitative ADC values were compared among these groups. Bulgular: Caligmaya dahil edilen hastalarm 9’u epidimit, 9’u
Results: Of the patients included in the study, 9 were orsit, 10’u testis torsiyonu idi. Testis torsiyonu olan 10 hastanin
diagnosed with epididymitis, 9 with orchitis, and 10 with testis 5’ine orsiektomi, 5’ine orsiopeksi uygulandi. Geri kalan 18
torsion. The mean ADC values in the affected testes of testis hastanin 9’u epididimit, 9’1 orsit tanisi ile medikal olarak tedavi
torsion, epididymitis, and orchitis groups were 0.763 + 0.154 edildi. Testis torsiyonu, epididimit ve orsit gruplarmin etkilenmis

X 10 mm?/s, 1.050 + 0.850 X 102 mm?/s, and 1.105 + 0.218 testislerinin ortalama GDK degerleri siras1 ile 0.763 + 0.154x103
X 10° mm?/s, respectively. The mean ADC values of the mm?/s, 1.050 + 0.850x10 mm?/s ve 1.105 + 0.218x10" mm?/s

affected testes were significantly lower in the testis torsion o6lgiildii. Etkilenmis testislerde testis torsiyonu grubunun ortalama
group compared to the other groups (p<0.01). In the testis GDK degerleri diger gruplardan anlamli olarak daha diigiik
torsion group, the mean ADC value of the affected testes was bulundu (p<0.01). Ancak epididimit ve orsit arasinda anlaml
significantly lower compared to the unaffected testes (0.763 + farklilik saptanmadi (p>0.05). Ayrica testis torsiyonu grubunda
0.154 X 10 mm?s vs 1.053 + 0.147 X 10-® mm?/s, p<0.05, etkilenmis ve etkilenmemis testislerin ortalama GDK degerleri
respectively). strast ile 0.763 + 0.154 X 10" mm?/s, 1.053 + 0.147x10° mm?/s
Conclusion: Doppler ultrasound has been used as the first olgiildi  ve etkilenmis tarafta ortalama GDK  degerleri
choice in diagnosis of acute scrotal pain due to its being a etkilenmemis taraftaki testislerden anlamli olarak diisiik bulundu
rapid and convenient imaging modality. Quantitative ADC (p <0.05).

measurements, can be used as a helpful additional tool for the Sonug¢: Doppler ultrason hizli olmast ve kolay uygulanabilirligi
diagnosis and differential diagnosis of testis torsion from other nedeni ile akut skrotal agrinin tamisinda ilk tercih olarak
acute scrotal pain conditions such as epididymitis or orchitis. kullanilmaktadir. Ancak kantitatif GDK 6lgiimleri testis torsiyonu

tanisinda ve epididimit ile orsit gibi diger akut skrotal agrilarmn
ayirici tanisinda yardimcei ek bir arag olarak kullanilabilir.

Keywords: Testis torsion, diffusion weighted imaging, apparent Anahtar Kelimeler: Testis torsiyonu, difiizyon agirlikli
diffusion coefficient gortintiileme, goriiniir difiizyon katsayist
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INTRODUCTION

Testis torsion is one of the important causes of acute
scrotal pain, which requires urgent surgical treatment.
Any delay in the diagnosis or treatment can result in
irreversible damage. Ultrasonography, which has high
sensitivity and specificity, has been used as the main
imaging modality in diagnosis of testis torsion and its
differential diagnosis from other acute scrotal
pathologies. However, it may not always be sufficient
for definitive diagnosis (1-5). Diffusion-weighted
imaging (DWI) is a scanning method that reverberates
the movements of water protons. An important
advantage of this technique is that there is no
requirement for contrast usage. Various pathologies
such as tumor infiltration, inflammation, and ischemia,
can affect the diffusion characteristics of the tissue via
changing the histological architecture of the tissue,
which results in signal differences on DWI (6). There
are many experimental studies on rats that have
evaluated testis torsion with DWI and important
findings were reported in those studies (7). However,
clinical studies on this issue are very limited. The aim
of this study was to evaluate the value of DWI and
quantitative apparent diffusion coefficient (ADC)
measurements for the diagnosis of testis torsion and

differential diagnosis from other conditions.

MATERIALS AND METHODS

The local ethics committee of our institution (Recep
Tayyip Erdogan University, Non-Invasive Clinical
Research Ethics Committee, 17.03.2017, 2017/48)
approved the present retrospective research protocol. A
total of 32 patients who had undergone magnetic
resonance imaging (MRI) for acute scrotal pain
between January 2013 and June 2017 were examined.
Two patients with poor MRI image quality due to
motion artifacts, a patient with testicular abscess, and a
patient whose diagnosis, treatment, and follow-up

information could not be retrieved were excluded from
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this study. Therefore, 28 subjects (age, 37.7 + 21.4

years; range 7-77 years) were included in the analysis.

Final diagnosis was based on physical examination,
laboratory tests (blood cell count, C- reactive protein
and urine sample) results, treatment, and follow-up
information. Based on these data, the patients were
categorized into three groups as epididymitis, orchitis
and testis torsion. The MRI images of each patient
were evaluated and the findings were compared.
Imaging

The MR scans with a 1.5 T scanner (Siemens
Magnetom Aera, Erlangen, Germany) were performed
and the axial plane T2-weighted sequence were
obtained for all patients. The DWI (TR/TE, 13300/62
S; matrix, 128 x 128; FOV, 350 mm; slice number, 25;
slice thickness, 5 mm; PAT factor, 2) were obtained.
The echo-planar DWI was performed with 0 s/mm2,
1000 s/mm2 and an ADC map.

Image analysis

Post-processing software (Syngo. via VA20 software,
Siemens Healthcare, Forchheim, Germany) was used
for the analysis of image. In axial T2 weighted images,
the sizes of the testis and epididymis at the affected
side, and the orientation of testis as vertical, transverse,
or oblique were evaluated. The presence of ‘twisted
spermatic cord’ sign was assessed in sequential
sections. On the ADC maps, the circular regions-of-
interest (ROI) were used to calculate testes ADC
values. The images were assessed by three radiologists

and discussed.
Statistical analysis

The Statistical Package for the Social Sciences (SPSS),
version 13.0, for Windows (SPSS, Chicago, IL, USA)
were used for the statistical analyses. Continuous
variables are demonstrated as the mean + standard
deviation (SD). The normality of the distribution for all
variables was identified by the Kolmogorov-Smirnov
test. The repeated one way analysis of variance test was

used to compare the groups. The Student’s t-test or
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Mann-Whitney U test were performed according to the
distribution of variables for the subgroup analysis of
testis torsion. A value of p <0.05 was regarded as

statistically significant level.

RESULTS

Of the subjects, 9 were diagnosed with epididymitis, 9
with orchitis, and 10 with testis torsion. The mean age
of these patient subsets was 41.3 + 23.1 years, 50.1 +
15.1 years, and 23.3 £ 17.4 years, respectively. Of the
10 patients with testis torsion, 5 underwent
orchiectomy because the intraoperative findings
showed hemorrhagic necrosis of the affected testis.
Histopathological examination in these cases
confirmed the presence of hemorrhagic necrosis. In the
other 5 patients diagnosed with testis torsion, perfusion
improved following surgical detorsion of the affected
testis, and these patients were treated with orchiopexy.
The remaining 18 patients (9 with epididymitis and 9
with orchitis) were treated using pharmacotherapy. In
the sequential sections of T2 weighted images, ‘twisted
spermatic cord’ sign was observed in the affected testes
of 8 out of 10 (80%) patients with testis torsion while
this sign was not detected in 2 (20%) patients (Figure
1).

i o~
R R~

Figure 1. Axial T2-weighted images demonstrating left

twisted spermatic cord.

‘“Twisted spermatic cord’ sign was not observed in any
of the patients with testis torsion at the unaffected side,
or in any side of the patients with epididymoorchitis or
epididymitis. Six of the patients with testis torsion
(60%) had their affected testes oriented in the

transverse position and positioned high. The mean
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ADC values of the affected testes in the testis torsion,
epididymitis, and orchitis groups were 0.763 +
0.154x10° mm%s, 1.050 + 0.850x10° mm32/s, and
1.105 £ 0.218x10°° mm?/s, respectively (Figure 2-5).

For affected testes, the mean ADC value was
significantly lower in the testis torsion group than those
in the other groups (p<0.01), whereas there was no
significant difference in ADC values between the
groups with epididymitis and orchitis (p>0.05). The
mean ADC values of the unaffected testes in patients
with testis torsion, epididymitis, and orchitis groups
were 1.053 + 0.147x10° mm?s, 1.056 + 0.127x10®
mm?/s, and 1.031 + 0.153x10° mm?/s, respectively. No
significant difference were found among the groups
(p>0.05). In the patients with testis torsion, the mean

ADC values of the testes that were treated by

orchiopexy and orchiectomy were 0.823 + 0.155 X 107
mm?/s and 0.707 £ 0.135 X 10" mm?/s, respectively
(Figure 2, 3).

Figure 2. Acute right testis torsion in a 29-year-old
patient that underwent orchiopexy. (A) Diffusion-
weighted imaging. (B) On the ADC map, the right
testicle demonstrates lower ADC value than the left

testicle.

Figure 3. Acute right testis torsion resulted in

hemorrhagic necrosis in a 19-year-old patient that
underwent orchiectomy. (A) Diffusion-weighted
imaging. (B) On the ADC map, the right testicle shows
lower ADC value than the left testicle.
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Although the patients with orchiopexy had a
numerically higher mean ADC value than the patients
with orchiectomy, the difference in ADC values
between groups did not reach a significant level (p
>0.05). Additionally, the mean ADC values of the
affected and unaffected testes in the testis torsion group
were 0.763 £ 0.154 X 10 mm?/s and 1.053 £ 0.147 X

10 mm?/s, respectively, with the affected testes

having a significantly lower ADC value (p < 0.05).

Figure 4. Acute left epididymitis in a 21-year-old
patient. On DWI (A) and ADC map (B) both testis

signals are observed as nearly equal.

Figure 5. Acute left epididymo-orchitis in a 52-year-
old patient. On DWI (A) and ADC map (B) both testes

are observed as isointense.

DISCUSSION

Testis torsion is an urological emergency that causes
ischemia in the testicles due to twisting of the
spermatic cord. The parenchymal damage of the testes
may occur at various grades depending on the delay of

diagnosis and the severity of the testis torsion. In the
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case of partial torsion, initially, venous congestion and
interstitial edema develops. If the testis blood flow is
completely obstructed, the ischemic damage progresses
which leads to tissue necrosis and interstitial
hemorrhage (7, 8). Color Doppler ultrasound (CDUS)
is known as the method that provides the best result in
the diagnosis of scrotal disorders. It is an easily
accessible and inexpensive diagnostic tool that can be
used as the first-line method for diagnosis in patients
with scrotal pain. It has been demonstrated that the
specificity and sensitivity of CDUS in the diagnosis of
testis torsion was over the value of 90% (4, 9).
However, when evaluating testis blood flow, CDUS
can’t reveal out the tissue and cellular changes caused
by the compromised perfusion. Moreover, it is operator

dependent and might yield inconclusive results.

DWI is an imaging technique that reflects in vivo
movement of water protons. Factors, including tissue
organization, distance between extracellular structure
and intensity of cells in tissue effect the motion of
water. Initially, DWI has been used to visualize
cerebral infarctions. The obvious diminish in diffusion
in condition with cerebral infarction has resulted from
the changes of fluid balance in intracellular and
extracellular compartments (10-12). Pathological
changes that ocur at tissue and cellular levels result in
signal alterations on DWI. There are animal studies
evaluating testis torsion with DWI. Kangasniemi et al.
have shown that ADC values were reduced in ischemic
testis compared to the control testis after funicle
ligation of rat testicles. Histological studies
demonstrated mild blood congestion and interstitial
edema in the capillaries 1 hour after ligation but
cellular morphology did not change (8). In an
experimental rat study by Kaipia et al., it has been
demonstrated that decreased blood flow during torsion
was followed by reduced ADC values in both 360
degrees (12.4% decrease) and 720 degrees (10.8%
decrease) of torsion, indicating measurable ischemia-

induced tissue changes after 1 h of torsion (13). In
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another study, Ufuk et al. created 360 degrees of
torsion in the testes of rats, and when compared to 8th
hour DWI images, they found that ADC values
calculated from the 24th hour DWI images showed
significant decrease. However, histopathological
examination showed that 87.5% of the testes in this
group were still recoverable (7). These findings suggest
that ADC values calculated from DWI images can also
reflect the early stages of ischemic damage. In our
study, the mean ADC value of the recoverable testes
that were treated with oechiopexy was 0.823 + 0.155 X
10-3 mm2/s, and was significantly decreased when
compared to those in unaffected side and other groups
(epididymitis and orchitis).

The presence of widespread hemorrhage in the twisted
testis is a sign of severe ischemic damage, and
indicates the low chance of recoverability of the
affected testis. In the study by Ufuk et al., it has been
reported that none of the testes with widespread
hemorrhage on histopathological examination were
recoverable. They found that these testes had
significantly decreased ADC values compared to the
control group (7). In our study, 4 of the 5
orchiectomized testes had hemorrhagic necrosis.
Although the mean ADC value of the orchiectomized
testes was decreased when compared to those in treated
with orchiopexy, the difference was not statistically
significant. There are limited number of clinical studies
evaluating acute scrotal pathologies with MRI and
DWI. In a retrospective study by Terai et al. it has been
demonstrated that the specificity and sensitivity of
dynamic contrast-enhanced subtraction MRI in the
diagnosis of testis torsion was 100% and 93%,
respectively. However, the authors stated that it was
not possible to rule out intermittent torsion with MRI
(14). In another study, it has been found that the
sensitivities in the diagnosis of complete torsion as
100% for dynamic contrast-enhanced MRI and 75% for
T2- and T2*-weighted imaging. In that same study, T2-

and T2*-weighted imaging were found to have 100%
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accuracy in detecting testicular necrosis (15). Trambert
et al. used MRI to discriminate between epididymitis
and subacute testicular torsion in their study. They
evaluated ‘torsion knot and whirlpool patterns’ caused
by twisting of the spermatic cord and spermatic cord
vascularity findings. It was stated that the differantial
diagnosis of testis torsion from epididymitis could be
performed with the high accuracy based on these MRI
findings (16). In our study, 80% of the patients with
testis torsion were detected to have ‘twisted spermatic
cord’ sign at the affected side. Additionally, 60% of the
twisted testes were oriented in transverse position and

positioned high.

To our knowledge, there is only one clinical study that
has evaluated testis torsion with DWI. That study
found a significantly lower mean ADC value in the
twisted testes compared to those in unaffected testes in
patients with testis torsion. In addition, no significant
difference in the mean ADC value of the testes was
found between the affected and unaffected side in other
scrotal disorders. However, they observed necrosis in
the majority of testis torsion cases, and very few cases
were non-necrotic. Additionally, there was no case of
orchitis (5). Another study mentioned DWI imaging
parameters but did not mention any DWI imaging
findings (17). In our study, the number of recoverable
cases that underwent orchiopexy and the number of
cases that underwent orchiectomy due to necrosis were
equal. We also had a group of patients with orchitis.
However, the limited number of cases and the

retrospective design are the limitations of this study.

In conclusion, Doppler ultrasound has been used as the
first choice in diagnosis and differential diagnosis of
acute scrotal pain due to its rapid and convenient
imaging modality. However, in the requirement an
additional imaging modality, diffusion MRI and
quantitative ADC measurements can be an option as a
useful tool in the diagnosis of testis torsion and to
distinguish between other acute scrotal pain conditions

such as epididymitis and orchitis.
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(074

Yiiksek fruktoz igeren musir surubunun tiiketimi son elli yilda
tiim diinyada artmigtir. Hazir gidalara bol miktarda ilave edilen
ve igeriginde yiiksek fruktoz bulunduran nusir surubu
metabolizmada anarsiye yol agmaktadir.

Fruktoz, bagirsak ve karaciger hiicre yiizeyinde bulunan
kanallara (GLUT: glukoz transporter) yiiksek afinitesi nedeni
ile hizla karaciger ve pankreas hiicrelerine dolmaktadir.
Katabolizmasinda yer alan enzimlerin kinetik 6zelliklerinin
diger sekerlerden farkli olmasi nedeni ile karacigerde yag asidi
ve kolesterol sentezine yonlenmektedir.

Ayrica agin alindiginda katabolizmasinda yer alan fruktokinaz
enzimi nedeni ile iirik asit olusumunu arttirmakta ve gut artriti,
gut nefritine yol agabilmektedir.

Yiiksek fruktoz igeren misir surubunun agiri tiikketimine bagl
olarak, organ i¢i yaglanma, obezite, insiilin direncinde artis,
irik  asit artigy, hipertansiyon gibi birgok patoloji
tetiklenmektedir. Uretimindeki izolasyon asamalarinda civa ve
karbonil Dbilesikleri bulasimi da farkli patolojilere yol
acabilmektedir.

Olusturabilecegi patolojiler géz dniine alindiginda, glukoz gibi
diger sekerlerden farkli bir metabolizmaya sahip olan
fruktozun musir surubuyla asirt alinmasina ¢ok dikkat edilmesi

gerekmektedir.

Anahtar Kelimeler: Metabolik anarsi, Yiiksek fruktozlu miswr
surubu, fruktoz surubu ve hastaliklar

ABSTRACT

The consumption of corn-syrup with high fructose content has
increased in recent fifty years throughout the World. Corn-syrup
which is added into the fast-foods and contains high fructose
concentrations causes a chaos in metabolism. Due to its high
affinity to the channels (GLUT: glucose transporter) located on
the intestinal and hepatic cellular surfaces, fructose is rapidly
accumulated in the liver and pancreas. Additionally, since
kinetics of the enzymes functioning in its catabolism differ than
those in other sugars, synthesis of fatty acids and cholesterol is
mainly dominated in the liver. In the case of increased fructose
intake, fructokinase enzyme roling in fructose catabolism may
also cause gout arthritis and gout nephritis by means of increasel
levels of uric acid.

Overconsumption of corn-syrup with high fructose content may
also trigger various pathologies including intra-organ fat
deposition, obesity, increased insiilin resistance, increased uric
acid, hypertension. Some additional pathologies may be seen
due to contamination of mercury and carbonyl compounds
during the isolation steps of production. As a conclusion,
attention should be paid to the clinical concerns appearing when
there is an excessive intake of fructose inside the corn-syrup
which has a rather different metabolism than other sugars like

glucose.

Keywords: Metabolic anarchy, high fructose corn syrup,
fructose corn syrup and diseases

Yazisma Adresi / Correspondence:

Telefon: 0505 7516019
Gelis Tarihi/ Received: 13.04.2018

Dr. Hakan BOYUNAGA

Kirikkale Universitesi Tip Fakiiltesi, Tibbi Biyokimya A.D., 71850, KIRIKKALE, TURKIYE

E-posta: hboyunaga2000@yahoo.com
Kabul Tarihi/ Accepted: 25.07.2018

KUTFD | 198

isi 2018;20(2):198-204



Boyunaga H ve ark. Misir Surubu Metabolizma Anarsi

GIRIS
Tim diinyada gerek niifus artig1 gerekse de beslenme
tarzinda izlenen degisimlere bagli olarak rafine seker
tiketimi katlanarak zirveye ulagmistir. Son elli yilda
tiketilen rafine seker esas olarak seker pancari ya da
kamigindan elde edilen, mutfak sekeri olarak da
adlandirilan sukroz’dur. Sukroz, ayni zamanda sebze
ve meyvelerde de bulunan, glukoz ve fruktozun
birlesmesinden olusan dogal bir disakkarittir.
1960’lardan itibaren artan seker tiiketiminin bir sonucu
olarak yeni seker kaynaklar1 giindeme gelmis ve bu
arayisin bir sonucu olarak da misir ya da bugday
nigastasindan fabrika ortaminda kimyasal ve enzimatik
islemlerle elde edilen fruktoz surubu kullanima

sunulmustur.

Fruktoz surubu olarak adlandirilan bu seker tiiriinde,
glukoz ve fruktoz monomer halinde yer almakta ve

fruktozun orant %42-90 arasinda degismektedir.

Saglikli  bir beslenmede, kalorinin  %45-65’inin
karbonhidratlardan gelmesi, bunun da %75-80’ini
glukozun, 9%6,75-13"{inti ise fruktozun olusturmasi
onerilmektedir (1,2). Ancak hazir gidalara ve 6zellikle
igeceklere misir surubu araciligi ile ilave edilen fruktoz
oranlarina bakildiginda %60-70’lere ulastigini ve bu
nedenle izin verilen miktarin yaklagik 10 katina
ulasildig1 yapilan ¢alismalarda gosterilmistir (3,4).

Fruktoz surubunun neredeyse tiim hazir gidalarda, bu
kadar yiiksek oranda kullanilmasinin baslica nedenleri;
daha ucuza elde edilmesi, fruktozun tatlilik oranin
yliksek olmasi, ilave edildigi gidalarin raf Omriinii
uzatmast ve gidaya daha canli ve parlak goriiniim
kazandirmast yani albenisini arttirmas1 gibi ticari

avantajlardir (5-7).

Fruktoz ve Glukozun Metabolik Farklihiklar:

Glukoz ve fruktozun metabolik etkileri birbirlerinden
onemli olgiide farklilk gostermektedir. Oncelikle
sindirim sonucu kana gecen glukoz insiilin salgisina

neden olmakta ve beyinin hipotalamus bdlgesinde
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bulunan tokluk merkezi uyarilmaktadir. Bu uyarilma
sonucu tokluk hissi olusturan leptin salinmaktadir
(8,9).

Insiilin ayrica aglikta, midede asit salgisindan sorumlu
olan hiicrelerden kaynaklanan ghrelin adli hormonun
salinimin1  durdurmaktir.  Ghrelin  aglik  hissi
olusturmakta ve kisinin daha fazla besin almasima yol
acmaktadir. Sonu¢ olarak, kana gegen glukoza bagh
olarak insiilin salinmasi ve ardindan tokluk hissinin

uyarilmast, asiri yemenin oniine gegmektedir (10,11).

Fruktoz ise insiilin salgisini saglayamamakta ve kisi
tokluk hissine ulasamadigi i¢in yemege devam
etmektedir. Tokluk hissinin alinamamasi asir1 yemege
ve sonug olarak da organ i¢i yaglanma, obesite, insiilin
direnci, hipertansiyon ateroskleroz gibi  bir¢ok
patolojiyi tetiklemektedir (12,13).

Fruktoz ve glukozun ikinci 6nemli metabolik farkliligi
ise karacigerdeki katabolizmalaridir. Glukoz polimeri
olan nisasta iceren, 120 kalorilik yaklasik iki ince dilim
ekmek tiiketildiginde, bunun %20’si karacigerde,
%80’1 ise basta kaslar olmak tizere periferik dokularda
tilketilmektedir. Karacigerde tiiketilen glukozun %98’
ATP ihtiyacinin kargilanmasi ve glikojen depolarimin
doldurulmasinda kullanilirken, geriye kalan %2 gibi
cok kiicik bir kismi yag asidi sentezine kanalize
edilmektedir.

Yari yartya glukoz ve fruktozdan olugan 120 kalorilik
misir surubu tiiketildiginde ise, alinan fruktozun
tamami karacigerde yag asidi sentezine
yonlendirilmekte, surubta bulunan glukozun ise %20’si
karaciger islevlerinde kullanilmakta, kalan %80 ise
basta kaslar olmak tizere periferik dokular tarafindan

tiketilmektedir (Sekil 1).

Hazir gidalara ilave edilen fruktoz surubundaki fruktoz
oranlarinin ~ %42-90  oldugu  diisiiniildiigiinde,
karacigerde yag sentezinin oldukga arttig1 ve metabolik
bir anarsiye (yag asidi sentezinin artisiyla giden bir

anarsi) yol agtig1 bildirilmektedir (14,15).
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Karaciger Organlar, Kaslar
Glukoz (%650) - 12 kalori  wp 48 kalori
(%20) (%80)
Fruktoz (%50) =9 60 kalori 0
(90100) 0

Sekil 1: 120 Kalorilik %50 fruktoz ve %50 glukozdan

olusan misir surubunun karacigerdeki metabolizmasi

Misir nisastasindan elde edilen ve monomer yapisinda
glukoz ve fruktoz igeren musir surubu, ¢ok hizli bir
sekilde emilime ugramaktadir. Halbuki diyetle alinan
ve glukoz polimeri olan nisasta ya da dogal
kaynaklardan ya da rafine olarak tikettigimiz
sukroz’un sindirim ve emilimi i¢in uzun bir siireg

gerekmektedir.

Fruktozun Emilimi

Misir surubunda monomer yapida bulunan fruktoz
once bagirsak epitel hiicrelerine, fruktoza oncelik
tantyan glukoz tasiyicist V (GLUTS) araciligi ile gok
hizli alinmakta, ardindan da hiicrenin kapiller bolgesine
bakan GLUT?2’ler sayesinde kapiller bolgeye
gegmektedirler.

Fruktoz kapiller bolgeden vena portaya buradan da
karaciger hiicrelerine (GLUT?2’ler aracilig ile ¢ok hizli
bir sekilde alinmaktadir. Karacigere hizla dolan
fruktozun, katabolizmasi glukoza gére daha hizh
gerceklesmekte ve asetil-KoA’lara kadar yikilmakta,
sonu¢ olarak da yag asidi ve kolesterol sentezini
arttirmaktadir. Yapilan ¢aligmalarda musir surubundan
zengin beslenme sonucu, yag asidi ve kolesterol
sentezlerinde  yer alan  kontrol  enzimlerinin

miktarlarinin arttig1 gdsterilmistir (15).

Karacigerde artan yag asidi sentezi sonrast bu yag
asitleri gliserol ile birlestirilerek, trigliserit haline
getirilmektedir. Artan kolesterol ise kolesterol esteri
formunda ¢ok diisiik dansiteli lipoprotein olarak
adlandirilan Very Low Dansity Lipoprotein (VLDL)

seklinde paketlenmektedir. Asir1 miktarda iretilen bu
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VLDL daha sonra kan dolasimina aktarilmakta ve 6nce
damar endoteline bagli lipoprotein lipaz enzimi
araciligi ile Intermediate Density Lipoprotein’e (IDL)
ardindan da hepatik triagilgliserol lipaz enzimi ile Low
Density Lipoprotein’e (LDL) ¢evrilmektedir. Bu
cevrimler sirasinda ortama bol miktarda yag asiti
brrakilirken, bunlar doku ve organlar tarafindan
alinmakta (6zellikle kas ve yag dokusu) ve organ igi
yaglanmalar1 beraberinde getirmektedir. Ayrica artan
LDL diizeyi ateroskleroz riskini de arttirmaktadir

(16,17).

Gerek hayvan deneyleri gerekse de retrospektif olarak
yapilan ¢aligmalarda fruktoz surubu ilave edilmis
gidalarin tiikketimine bagli olarak ateroskleroz ve

miyokart infarktiisii oranlarmin arttifi gosterilmistir

(16-21).

Fruktoz Surubu ve Civa

Amerika Birlesik Devletleri (ABD)’nde giinlik misir
surubu tiiketiminin 50 gram civarinda oldugu
bildirilmektedir. Yiiksek fruktoz igeren gidalarin
(Orneklere gore degismekle birlikte) 0,005-0,57 pg
civa igerdigi gosterilmigtir. Misir surubunda bulunan
civa fruktoz surubunun iiretiminde yer alan izolasyon
asamasinda kullanilan kromotografi kolonlarindan
kaynaklanmakta ve engellenememektedir. ABD’de
bulunan Cevre Koruma  Ajansimin  (EPA:
Environmental Protection Agency) civa igin smir
degeri giinlik 5,5 pg olarak belirtmektedir. Ust
diizeyden hesaplandiginda giinliikk yaklagik 28-30 pg
diizeyinde civa alinmakta, bu durum da {ist sinirin 5
kat1 fazlasina ulagildigimi gostermektedir (Tablo 1)
(22).

Civanin tiim formlar1 noérolojik yonden toksiktir.
Ayrica; sag, dis, tirnak kaybi, kas zayifligi, bobrek
fonksiyon bozuklugu, duygusal durum bozuklugu ve
hafizanin zayiflamasi gibi etkiler de gostermektedir.
Metil civa gibi yagda ¢ozlinen organik civa bilesikleri
kan-beyin bariyerini gegerek beyine yerlesmektedir
(22,23).
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Tablo 1: Sik tiiketilen fruktoz surubu ilave edilmis

hazir gidalarin bazilarindaki civa miktar1 (ppt:parts per
trillion [107?]) (22).

Uriin ad1 Total civa
miktari

Quaker Oatmeal to Go 350
Jack Daniel’s Barbecue Sauce (Heinz) 300
Hershey’s Chocolate Syrup 257
Kraft Original Barbecue Sauce 200
Nutri-Grain Strawberry Cereal Bars 180
Manwich Bold Sloppy Joe 150
Market Pantry Grape Jelly 130
Smucker’s Strawberry Jelly 100
Pop-Tarts Frosted Blueberry 100
Hunt’s Tomato Ketchup 87
Wish-Bone Western Sweet & Smooth 72
Dressing

Coca-Cola Classic 62
Yoplait Strawberry Yogurt 60
Minute Maid Berry Punch 40
Yoo-hoo Chocolate Drink 30
Nesquik Chocolate Milk 30
Kemps Fat Free Chocolate Milk 30

Asir1 Fruktoz Tiiketimi ve Urik Asit

Fruktozun, glukoz ve diger monomerlere gbre daha
hizli  katabolize  edilmesinin  nedeni  fruktozu
fosfatlayarak katabolik yola yonlendiren fruktokinaz
enziminin fruktoza olan afinitesinin yiiksekligidir (24).
Bu nedenle asir1 fruktoz tiiketimi, fruktokinazin
aktiflesmesine ve ortamdaki fosfat havuzunun
tiiketilmesine yol agmaktadir. Bunun sonucu olarak,
hiicre iginde AMP ve ADP gibi piirin niikleotidleri
birikmekte, biriken bu piirin niikleotidleri de yikilarak
iirik asit artisna  neden olmaktadir. Urik  asit

molekiiliiniin asir1 artmasi, eklem ve bdbreklerde tirik
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asit birikimi ile karakterize olan gut artriti ya da gut

nefritine yol agmaktadir (25,26).

Asirt fruktoz tiiketimine bagl iirik asit yiiksekligi
giinlimiizde hem ¢ocukluk dénemi hem de erigkinlerde
artis gostermektedir. Yapilan ¢aligmalarda fruktoz
icerigi yiikksek igeceklerden giinde bir porsiyon
tiketilmesinin gut riskini %45 arttirdigy; giinliik iki ya
da daha fazla porsiyonda ise riskin %85’e ¢iktig1
belirtilmektedir (27).

Asirn1  Fruktoz Tiiketimi ve Kardiovaskiiler

Hastahiklar

Urik asit molekiiliiniin artis1 organizmada kisir
dongiiye yol a¢makta, hipertansiyon ve bdbrek
yetersizligi  gibi  problemleri de  beraberinde
tasimaktadir. Yapilan caligmalarda, giinde iki ya da
daha fazla fruktoz surubu igeren i¢ecek alanlarda (330
mL ya da iizeri), kalp hastalig: riskinin %35 daha fazla
oldugu belirlenmistir (28-31).

Asir1 Fruktoz Tiiketimi ve Tip-2 Diyabet

Yapilan c¢aligmalar, asirt fruktoz tiiketimi sonucu,
organ i¢ci yaglanma, viicut kitle indeksi ve insiilin
direncinin  artig;, tip 2 diyabet etyolojisiyle
iliskilendirilmistir (32-34).

Asir Fruktoz Tiiketimi ve Karsinogenezis

Kanser hiicreleri, hizli olan metabolizmalarim
sirdiirebilmek i¢in bol miktarda sekere ihtiyag
duymaktadirlar. Fruktoz en hizli katabolize edilen
seker oldugu i¢in kanser hiicrelerinin en sevdigi seker
olarak belirtilmektedir. Asir1 fruktoz tiiketimi ile
pankreas kanseri arasinda iligki oldugunu ortaya koyan
caligmalar mevcuttur (35). Bunun muhtemel sebebi
olarak da pankreasta bulunan GLUT II'ler
gosterilmektedir. GLUT-II’ler aracilig1 ile bol miktarda
pankreasa alinan fruktoz, pankreas hiicresinde
metabolik anarsiye neden olmakta, ayrica hizli olan
katabolizmas1 ile birlestiginde DNA gibi genetik

materyalleri etkileyen serbest radikal artisina ve
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hiicrenin  karsinogenez

olmaktadir (36-37).

siirecine girmesine neden

SONUC

Asirt fruktoz tiiketimi, fruktozun hizli olan sindirimi ve
katabolizmasi nedeni ile friiktozun 6ncelikle karaciger
ve pankreasta kullanimi artmaktadir. Bu durum,
organlarda 6zellikle karbonhidrat metabolizmasinda bir
anarsiye yol agmaktadir. Bu anarsinin sonucu olarak
bircok hastalik tetiklenmekte ve daha ¢ocukluk
donemlerinde iirik asit yiiksekligi, obezite, diyabet,
hipertansiyon gibi problemlerle karsilasilmaktadir.
Misir nisastasindan fruktoz surubu iireten ve tim
diinyaya bunu pazarlayan {ilkeler, neredeyse tiim
gidalara eklenen bu molekiilin kullanimint kendi
siirlar1  dahilinde kisitlarken, {ilkemizde de aym
hassasiyetin gosterilmesine ihtiyag vardir. Bdylece
farkindalik olusturularak bu iriinlerin kontroliiniin
saglanmasi, c¢ocukluk cagindan baslayarak ortaya
cikabilecek birgok metabolik hastaligin, obezite,
metabolik sendrom, karaciger yaglanmasi, ateroskeroz,

kalp hastaliklar1 ve hipertansiyonun Onlenebilmesini

saglayabilecektir.
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NADIR GORULEN SKROTAL LEZYON:
SKROTAL HEMANJiOM OLGU SUNUMU

A Rare Scrotal Lesion: Scrotal Hemangioma
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(074

Hemanjiomlar en sik goriilen benign vaskiiler lezyonlardir.
Kadinlarda erkeklere gore 3 kat daha fazla goriilmektedir. Bu
vaskiiler lezyonlar genellikle asemptomatik seyrederler ve
rastlantisal olarak tespit edilirler. Hemanjiomlar farkli biyolojik
davraniglar gosterirler. Hemanjiomlarin farkli tedavi yontemleri
mevcuttur.  Yilizeyel hemanjiomlar, spontan regresyon
olasiligindan dolay1 genellikle takip edilirler. Diger hemanjiom
tiirlerinde ise cerrahi ve cerrahi dis1 tedavi yontemleri (IFN-a,
steroidler, sklerozan ajanlar, lazer) uygulanabilir. Skrotal
hemanjiom ise skrotumun nadir goriilen vaskiiler benign
tiimoriidiir. Preoperatif degerlendirmede doppler ultrasonografi,
bilgisayarli tomografi ve manyetik rezonans gibi goriintiileme
yontemleri kullanilabilir. Bu yazida, skrotal kitle nedeniyle
operasyon yapilan 25 yasinda erkek hastada skrotal hemanjiom

olgusu sunuldu.

Anahtar Kelimeler: Skrotal kitle, skrotal hemanjiom, nadir

vaskiiler lezyon

ABSTRACT

Hemangiomas are the most frequently seen benign vascular
lesions. They are encountered three times more common in
females. These lesions are generally asymptomatic and are
usually detected incidentally. Hemangiomas show different
biological behaviors and there exist different treatment methods.
Superficial hemangiomas are generally observed due to the
possibility of spontaneous regression. Yet, other types of
(IFN-a,

steroids, sclerosing agents, laser) treatment methods. Scrotal

hemangiomas involve surgical and non-surgical
hemangioma, however, is a rarely seen benign vascular tumor of
the scrotum. The preoperative evaluation may include imaging
modalities such as doppler ultrasonography, computerized
tomography and magnetic resonance imaging. This article
presents the case of a scrotal hemangioma in a twenty-five years

old patient who underwent surgery for a scrotal mass.

Keywords: Scrotal mass, scrotal hemangioma, rare vascular
lesion
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GIRIS
Hemanjiomlar en sik goriilen benign vaskiiler
lezyonlardir. Hemanjiomlar heterojen bir klinige sahip
olup, biiyiikliiklerine, yerlesim yerlerine, yiizeysel veya
derin oluglarina ve hiicre c¢ogalmast agisindan
evrelerine gore farkli 6zellikler gostermektedirler (1).
Histolojik olarak kapiller, kaverndz ve karisik olmak
iizere alt gruplara ayrilirlar (2). Yiizeysel hemanjiomlar
kirmizi renkte olup keskin sinirli nodiil veya plak
seklindedirler (3). Hemanjiomlarin bayanlarda goriilme
orant erkeklerden 3 kat daha fazladir (4). Genellikle
goriintiileme yontemleri esnasinda rastlantisal olarak
tespit edilirler ve asemptomatik seyrederler (5).
Hemanjiomlar gocukluk ¢aginda sik goriilmektedirler.
Cocukluk ¢aginda 0-1 yas arast hemanjiom goriilme
oramt  %10°dur (6). Hemanjiomlarin  tedavisi
planlanirken lezyonun lokalizasyonu, patolojik tiiri,
hastanin yas1 g6z oniinde bulundurulmalidir. Tedavi
yontemi olarak takip, cerrahi ve cerrahi dis1 yontemler
(IFN-a,  steroidler, sklerozan ajanlar, lazer)
kullanilabilir (7). Skrotal yerlesim hemanjiomlar igin
sik goriilen lokalizasyon degildir. Literatiirde yaklagik

elli skrotal hemanjiom vakasi bildirilmistir.

OLGU

25 yasinda erkek hasta sag skrotumunda kitle nedeniyle
poliklinigimize basvurdu. Yapilan fizik muayenesinde
sag skrotum {iist kesimde yaklasik 6x3 cm boyutunda
damarlanmasi yogun olan kitle palpe edildi. Bilateral
testisler mobil idi (Resim 1). Hastanin anamnezinde
travma ve gecirilmis cerrahi olmadigr tespit edildi.
Hastanin ¢ekilen skrotal doppler ultrasonografisinde
sag inguinal kanal distalinden baslayan skrotuma kadar
uzanan 65x30 mm boyutunda yogun kanlanan,
hemanjiom lehine goriiniim tespit edildi. Hastanin rutin
kanlar1 ve koagiilasyon profili normal idi. Hastanin
timor markirlart negatif idi. Dokunun operasyon
esnasinda sag inguinal kanal distal kismindan skrotuma
kadar uzandigi ve spermatik kord fiizerine yapisik

oldugu goriildii.

KU Tip Fak Derg 2018;20(2):205-208
DOI: 10.24938/kutfd.338545

Resim 1: Klinik muayene sirasindaki gozlem

Resim 2: Intraoperatif eksize edilen testikiiler kitle
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Doku spermatik kord iizerinden eksize edildi. Dokunun
distal kism1 skrotum dokusuna ¢ok yapisik oldugu i¢in
bu alan skrotum dokusu ile beraber eksize edildi. Hasta

postoperatif 3. giin taburcu edildi.

KU Tip Fak Derg 2018;20(2):205-208
DOI: 10.24938/kutfd.338545

Dokunun makroskopik goriinlimii  hiperemik ve
6demliydi (Resim 2). Doku patolojik incelemeye
alindi. Patoloji sonucu hemanjiom olarak tespit edildi.

Resim 3: intraoperatif doku eksizyonu sonrasi testis dokusu

TARTISMA

Skrotumda;  varikosel, hemanjiom, lenfanjiom,
arteriovendz malformasyonlar gibi ¢esitli vaskiiler
lezyonlar goriilebilir. Bu lezyonlar igerisinde en sik
goriilen spermatik kord kaynakli varikoseldir. Skrotal
hemanjiom sik karsilagilan klinik bir durum degildir.
Skrotal hemanjiomlar genellikle ¢ocukluk ¢aginda
goriilmektedirler. Cilt altt skrotal ve perineal
hemanjiomlar kasik fitig1 ile karisabilirler. Bu yilizden
skrotal hemanjiom tanisinda goriintiileme yontemleri
onem tagimaktadir (8). Patoulias ve arkadaglari, 18
aylik erkek hastada goriintiileme yontemleriyle
skrotumun anterior yiliziinde hemanjiom ile uyumlu 2.5
x 2.3 c¢cm boyutlarinda ve koresive olmus lezyon tespit

etmiglerdir. Takiben operasyon ile eksize edilen

lezyonun patolojisi hemajiom olarak rapor edilmistir
(9). Biiyiik skrotal hemanjiomlar, skrotal 1s1 nedeniyle
testise zarar verebilirler (10). Bu nedenle hemanjiomun
eksizyonu gerekebilir. Goriitiileme yontemlerinde
hemanjioma ait bazi karakteristik bulgular mevcuttur.
Bilgisayarli tomografi veya diiz grafilerde goriilen
flebolitler hemanjiom tamisim destekler (11-12).
Doppler ultrasonografi ise hemanjiom i¢i kan akimini
gosterdigi i¢in hemanjiom tamisinda yol gdstericidir
(13). Skrotal hemanjiom yetiskin donemde sik
rastlanilan klinik bir durum degildir. Ancak, Giuseppe
ve arkadaglarinin yaptiklar1 bir ¢aligmada, metastatik
renal hiicreli kanser nedeniyle sunitinib tedavisi verilen
60 yasindaki erkek hastada tekrarlayan skrotal

hemanjiomlar tespit etmislerdir (14).
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Skrotal hemanjiomlar nadir de olsa testis kaynakli
maligniteler ile karisabilir. Vavallo ve arkadaslari
yaptiklar1 ¢aligmada, 52 yasinda erkek hastada sol
epididime uzanan ve skrotal doppler ultrasonografide
kanlanmas1 olan lezyon tespit etmislerdir. On tam
olarak epididim kaynakli tiimdr diisiindiikleri lezyonun
operasyon sirasinda spermatik korda ve testise
yayilmadigini tespit etmislerdir. Eksize edilen dokunun
patoloji sonucu skrotal kaynakli kapiller hemanjiom
olarak tespit edilmistir (15).

Skrotal hemanjiom nadir goriilen klinik bir durumdur.
Nadir olarak malignitelerle de karisabilen bu lezyonlar,
¢ocuklarda daha sik goriilmekle birlikte yetigkinlerde
de goriilebilmektedir. Ancak gelisen goriintiileme
yontemlerinin sayesinde hemanjiomlarin ayrict tanist

daha net olarak yapilabilmektedir.
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YUKSEK VOLTAJ ELEKTRIK CARPMASINDA AMANTADIN TEDAVISI

Treatment of High Voltage Electric Shock with Amantadine
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07/ ABSTRACT
Yiiksek voltaj elektrik yaralanmalari (YVEY) travmatik beyin High voltage electric shock injuries (HVESI) can lead to
hasar1 (TBH) ile birlikte olabilir. Amantadin son yillarda traumatic brain injury (TBI). Amantadin is a new drug that has
TBH’da siklikla kullanilmaktadir. 32.000 voltaj elektrik been widely used for TBI. Twenty-six years old male patient
carpmast ile biling kaybi gelisen 26 yaginda erkek hastanin developed loss of consciousness after 32.000 volt of electric
yogun bakima kabuliinde Glasgow Koma Skalasi (GKS):12 shock and was admitted to the Intensive Care Unit with a
idi. Konflizyon-ajitasyon ve gérme bulanikligi olan hastanin Glasgow Coma Scale of 12. The patient had confusion-agitation
pupilleri izokorik, 151k refleksi bilateral pozitif idi. G6z dibi and was complaining of blurred vision. Physical examination
muayenesinde herhangi bir patoloji saptanmadi. Servikal, revealed isochoric pupils and bilateral positive light reflex.
toraks ve abdomen tomografileri normal iken beyin Fundus examination was normal. Cervical, thoracal and
tomografisinde sag oksipital bolgede cilt alti hematom abdominal computed tomographic imagings were reported to be
mevcuttu. Her iki el palmar yiiz ve parmaklarda girig- ¢ikis normal. However, cranial tomography revealed a subcutaneous
yerleri olan hastanin %36 oraninda 2. ve 3. derece yanik hematom at the right occipital field. The inlet and outlet injury
mevcuttu. Kompartman sendromu tamisi ile acil ameliyata hole of of the electrical shock was localized at the palmar area
alinarak sag ayakta fasiyotomi yapildi. Kreatin fosfokinaz and fingers at both hands. The burn injury was 2. and 3. degree
(CPK) degeri 933 IU/L, idrar dansitesi yiiksek ve with a percentage of 36 %. Fasciotomy was performed to the left
miyoglobiniirik olmasi tizerine agresif sivi tedavisi ve alkali foot under emergency conditions. Aggressive fluid resuscitation
dilirez saglanarak, 1 ml/kg/saat idrar ¢ikist saglandi. and alkaline diuresis was achieved with a maintenance of 1
Amantadin siilfat 2x1 intravenéz (iv) tedavisine ilk giin ml/kg/hr urine output as creatine phosphokinase (CPK) level
baglanan hastanin 3. giinde hastanin ajitasyonlar1 diizeldi ve reached 933 IU/L and the urine tests revealed high density and
GKS 15 idi. Postoperatif 6. giinde Plastik Cerrahi boliimiine myoglobinuria. Intravenous amantadine sulphate treatment was
devredildi. Sonu¢ olarak TBH’nin eslik ettigi YVEY’da initiated on the first day with a dose of 2*1. On the third day of
amantadin standart tedaviye eklenmesi gereken bir ajandir. amantadine treatment, agitation had resolved and GCS was 15.
Erken donemde baglanmasi ile konflizyon, mental esneklik On postoperative 6. day, the patient was transferred to the Plastic
kaybu, irritabilite ve ajitasyonda hizli bir sekilde diizelme ile Surgery Department. As a result, amantadine treatment should be
ndrolojik stabilite saglanabilecegini diisinmekteyiz. considered in every HVESI accompanied by TBI. Early initiation

of the treatment provides neurological stability with a fast
recovery of confusion, irritability and agitation.

Anahtar Kelimeler: Yiiksek voltajli elektrik yaralanmasi, Keywords: High-voltage electrical injury, amantadine
travmatik beyin hasari, amantadin
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GIRIiS
YVEY, ciltteki yanik goriiniimiinden bagimsiz, ciddi i¢
organ yaralanmalarina neden olabilir.  Hayati
organlardan beynin etkilenme diizeyi; “acil ve gegici”,
“acil ve uzun siireli ya da kalic1”, “gecikmis ve
ilerleyici”, seklinde simiflandirilabilir (3). Hastalarin
yarisinda olay aninda biling kaybi, konflizyon ve zayif
hatirlama mevcuttur. Bu hastalar ayn1 zamanda TBH,
cesitli ortopedik ve yumusak doku yaralanmalari ile
birlikte olabilir (6). Antiviral ajan olarak gelistirilen ve
1960’larmn sonundan bu yana antiparkinson ajan olarak
kullanilan amantadin son yillarda TBH siklikla
kullanilmaktadir (1). Biz bu olgu sunumu ile 32.000
volt elektrik yaralanmasi  vakasinda amantadin

inflizyonunun etkinligini sunmay1 amagladik.

OoLGU
32.000 voltaj elektrik ¢arpmasi ile olay aninda biling
kaybi gelisen 26 yasinda erkek hasta Anestezi Yogun
Bakim Unitesine kabul edildiginde GKS:12 (E4M5V3)

idi. Konflizyon-ajitasyon ve gorme bulanikligi olan

hastanin kan basinci 158/85 mmHg, solunum sayisi

Resim 1: Beyin tomografisinde sag oksipital bolgede

cilt alt1 hematom

KU Tip Fak Derg 2018;20(2):209-211
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20/dk, kalp atim hiz1 90/dk idi. Pupilleri izokorik, 151k
refleksi bilateral pozitif olan hastanin gbéz dibi
muayenesinde herhangi bir patoloji saptanmadi.
Servikal, toraks ve abdomen tomografileri normaldi.
Beyin tomografisinde sag oksipital bdlgede cilt alti
hematom mevcuttu (Resim 1). Fizik muayenede her iki
el palmar yiiz ve parmaklarda giris- ¢ikis yerleri
mevcuttu. Sol 6nkol, sag uyluk, sol kalca laterali, sag
ayak bagparmaginda doku kayipli ve ayak sirtinda
olmak tizere toplam %36 oraninda 2. ve 3. derece yanik
mevcuttu. Ortopedi bdlimii tarafindan kompartman
sendromu tanisi ile acil ameliyata alinarak sag ayakta
fasiyotomi yapildi. Kreatin fosfokinaz (CPK) degeri
933 IU/L, idrar dansitesi yiiksek ve miyoglobiniirik
olmas1 {iizerine agresif sivi tedavisi ve alkali dilirez
saglanarak, 1 ml/kg/saat idrar c¢ikist saglandi.
Amantadin siilfat (PK-MERZ® 200 mg/ 500 ml, Assos
flag, Kimya, Gida Uriinleri Uretim ve Tic. Ltd. Sti.)
2x1 intravendz (iv) tedavisine ilk giin baglandi. 3.
gilinde hastanin ajitasyonlart diizelmis ve GKS 15 idi.
Postoperatif 6. giinde Plastik Cerrahi bdliimiine
devredildi.

TARTISMA
YVEY gen¢ erkekler arasinda mesleki tehlikeler

arasinda olduk¢a yaygindir. Serebral yapilarin
dogrudan tutulumu nadirdir. Mekanizma genellikle
elektrik akimi nedeniyle olusan termal hasar, tromboz
ve kanamaya neden olan vaskiiler hasar ve mekanik
basing dalgalarindan olusan hasar (elektrik akiminin
doku proteinleri iizerindeki radyasyon benzeri etki)
etkisi ile aciklanabilir (2,6). Acil ve gecici
yaralanmalar, olaydan hemen sonra meydana gelir ve
en sik goriilen yaralanmalardir. Biling kaybi, amnezi,

konfiizyon, parestezi veya paralizi seklinde bulgu verir.
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Bu yaralanmalarin siiresi birka¢ dakikadan saatlere
kadar uzayabilir. Diiz grafiler ve bilgisayarli tomografi
goriintiileri  genellikle normaldir (3). YVEY’a
travmatik beyin hasar1 (TBH) da eslik edebilir (6).
TBH, beyinde farkli seviyelerde ndrolojik ve kimyasal
dengesizlige yol agarak gecici veya kalict sakatliga
neden olabilir. Kognitif disfonksiyon travmanin siddeti
ile iligkilidir (1). Nitekim bizim hastamizda olay aninda
gelisen ani biling kayb1 ve yogun bakima kabuliinde
konfiizyon-ajitasyon semptomlarinin olmasi, 3. giinde
medikal tedavi ile nodrolojik diizelmenin saglanmasi
yaralanmanin “acil ve gegici” seklinde smiflandigini ve
TBH’ninda olaya eslik ettigini gostermektedir.
Tomografi goriintiilerinde sadece oksipital bolgedeki
cilt altt hematomu ise mekanik basing hasar1 ile
aciklanabilir.

Amantadin sinaptik aralikta dopamin konsantrasyonu
artisina sekonder davranigsal defisitlerde gerilemeye
yol acan ve N metil-D-aspartat (NMDA)
antagonizmasi sonucu ndroprotektif etkileri olan bir
ajandir (1). TBH’da kognitif fonksiyonlari iyilestirmesi
ve dikkat-konsantrasyon algisini arttirmasi agisindan
potansiyel olarak tavsiye edilir (1,4,5). Hastanin yogun
bakima kabuliinde amantadin iv inflizyonunun hemen
baslanmasi ile 3. glinde noérolojik diizelme saglandi.
Literatiir taramast yapildiginda YVEY’da amantadin
tedavisine hi¢ rastlanmamistir. Bu baglamda vakamiz
ilk olma &zelligini tagimaktadir.

Sonug olarak biling kayb1 ve konfiizyon-ajitasyonun
eslik ettigi “Acil ve Gegici” beyin etkilenmesi
diisiiniilen YVEY’da, amantadin standart tedaviye
eklenmesi gereken bir ajandir. Erken ddnemde
baslanan amantadin inflizyonu ile konfiizyon, mental
esneklik kaybi, irritabilite ve ajitasyonda hizli bir
sekilde diizelme ile norolojik stabilite saglanabilecegini

diisiinmekteyiz.
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A RARE CASE: PELLET REMAINING IN THE PENIS
AFTER SHOTGUN INJURY

Nadir Goriilen Bir Olgu; Atesli Silah Yaralanmast Sonrast Penis I¢inde Kalan Sa¢ma Tanesi
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ABSTRACT

Firearms injuries to the penis are rarely seen but require
immediate investigation to assess the extent of injury
inorder to prevent complications such as erectile or/and
urination dysfunction. Although the treatment is usually
performed by surgical intervention, few patients can be
followed conservatively. Herein, we present a case of a
gunshot injury treated without any surgical intervention, in
which a pellet was detected in the corpus cavernosum of
penis and did not cause any symptoms of penile fracture. To
the best of our knowledge, this is the first report in the
literature regarding penile gunshot injury in which a pellet
was retained in the corpus cavernosum and was treated

without surgery.

Keywords: Gunshot injury, wound, penile trauma

(074

Atesli silah ile penis yaralanmalar1 oldukga az goriilmektedir fakat
sertlesme ve/veya iseme bozuklugu gibi komplikasyonlar:
onlemek i¢in, yaralanmanin hemen ve daima kapsamli bir sekilde
degerlendirilmesi gerekmektedir. Tedavi genellikle cerrahi bir
miidahale ile olsa da bazi nadir olgular konservatif olarak da takip
edilebilmektedir. Sundugumuz bu olguda, atesli silah yaralanmasi
sonrasi penis korpus kavernosum i¢inde kalan, herhangi bir penil
fraktiir klinigi olusturmayan ve cerrahi bir girisim gerektirmeden
tedavi edilen sagma tanesi olgusu sunulmustur. Bildigimiz kadar1
ile atesli silah yaralanmasi sonrasi penis korpus kavernozum
icinde kalan ve cerrahi bir miidahaleyi gerektirmeden tedavi edilen
bu sagma tanesi literatiirdeki ilk olgu niteligi tagimasi bakimindan

dikkat ¢ekicidir.
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travma
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INTRODUCTION

Penile injuries with firearms are rarely seen because of
the anatomic localization and mobility of the penis.
The wound that is caused by penetrative trauma
requires quick and attentive evaluation in order to rule
out penile fracture (1). Fracture of penis is caused by a
tear in the tunica albuginea of the penis often due to
forceful manipulation, vigorous vaginal intercourse or
masturbation, gunshot wounds, or any other
mechanical trauma that causes forcible bending of an
erect penis (2). Although the treatment is usually
performed by surgical intervention, some eligible
patients can be followed by conservatively (3, 4).
Herein, we present a case of a gunshot injury in which
one of the pellets remained in the left corpus
cavernosum without any active bleeding and
voluminous hematoma. The interesting point of the
case is that the remaining pellet in the penis did not
cause any symptoms and signs of penile fracture. No
surgical exploration was required for removal of the

pellet in the left corpus cavernosum.

CASE

A 26-year-old man admitted to the emergency service
in July 2017 for firearm injury from a distance of 3
meters with a shotgun. Multiple numbers of pellet
entrance wounds were seen in the right thigh on
physical examination. A skin lesion on the dorsal
surface of penis was detected. Most of pellets whose
diameter was 2.5 mm were detected on the right thigh
and pelvic region. Presence of a single pellet in the
penis was confirmed by abdominal tomography. The
remaining pellet in the penis is shown in Figure 1.

The pellets did not cause any skeletal and vital organ
injury. Therefore, no further examination or
interventions were recommended by orthopedics and
general surgery. Although the lesion on the dorsal
surface of penis was apparent, there were no signs and
symptoms of penile fracture and penile tonus was

normal on urological examination.

KU Tip Fak Derg 2018;20(2):212-216
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Figure 1: A. Images of pellets in the pelvic X-ray
grapy in the emergency clinic B. Pellet in the penis was
shown by computerized tomography in the emergency
clinic C. Intravenous urogram (pellet in the penis was
shown as red arrow)

No other genital or urinary pathology was detected.
Patient had no hematuria and there was no blood in the
anterior part of the urethra. Urethral passage was intact
on the urethrographic examination. Because of the
stable state of the lesion as well as the absence of
penile fracture signs and symptoms, operation was not
considered.  Intravenous  hydration,  analgesic
administration and ice-packs application were
accomplished as symptomatic treatment.

At the subsequent visit after one month the patient had
a scar on the dorsal surface of penis and no erectile
dysfunction (Figure 2). However, he had a slight sense
of stinging in the penis and this sense was irrelevant to
erection. Penile ultrasound examination showed that
the remaining pellet was in the left corpus cavernosum
and had not migrated. It was also seen that the integrity
of tunica albuginea was intact by penile ultrasound

(Figure 3).
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Figure 2: A. Remaining pellet in the left corpus cavernosum was shown by Penile ultrasound examination. (After one
month) B. RCC= Right Corpus Cavernosum, LCC= Left Corpus Cavernosum, SU= Spongious Urethra, The integrity of

Figure 3: A. Wound of pellet on the dorsal surface of penis in emergency clinic (shown with white arrow) B. Scar of
pellet on the penis was shown with yellow arrow. (After one month)
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DISCUSSION

Penile fracture caused by shotgun is a rare reason for
consultation in the emergency clinic, which should be
managed immediately. The presence of active bleeding
or hematoma and disintegration of corpus cavernosum
require closure of the albuginea's lesion and repair of
the urethral lesions if detected (5). The section of
Urological Trauma of European Association of
Urology guideline (2017) remarks that subcutaneous
hematoma, without associated rupture of the tunica
albuginea, does not require surgical intervention. In
these cases, non-steroidal analgesics and ice-packs are
also recommended (6). Non-operative management is
recommended in small superficial injuries with intact
Buck’s fascia (7). Our case had no signs of rupture of
the corpus cavernosum and was followed wup
conservatively.

Wound of shotgun fired from close distance consists of
a single wound with a large amount of tissue
destruction, whereas at moderate distances there are
multiple small wounds resulting from individual
pellets. A scattered or peppered effect occurs with little
injury when the shotgun is fired from greater distances.
We think that the pellet may have entered to the corpus
cavernosum at the detumescence phase of penile
erection. As the pellets were fired from 3 meters, they
were scattered to the right thigh. Due to the small
caliber of the pellet and low intracavernosal pressure at
detumescence phase, access hole in the corpus
cavernosum may have closed spontaneously.
Therefore, there was not a clinical sign of penil
fracture.

In the literature, Ficarra et al. described a case of
gunshot wound by two low-velocity bullets (3). While
the first bullet caused a penetrating lesion to the testis,
the second bullet remained at the root of right corpus
cavernosum. This case has some differences from our
case. Firstly, one of the bullets which penetrated to the
testes required exploratory surgery. Secondly, diameter

of bullet retained in the corpus cavernosum was

KU Tip Fak Derg 2018;20(2):212-216
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relatively large caliber. Drainage of the voluminous
bilateral scrotal hematoma and suturing of laceration of
the right-testicle was performed for their case. Our
case interestingly had no serious injury by shotgun and
did not require any surgery. Ficarra et al. also reported
that the patient regained a normal sexual function one
month after the operation. Our patient described a
sense of stinging in the penis occurring at any time on
the first month on control examination.

After gunshot injury, some pellets may migrate to other
parts of body after several years. Migrating and
embolizing of bullets have been reported in the
literature several times (8, 9). Therefore, pellet in the
penis may migrate to the urethra and may be thrown
out during urination.

Penile lesions caused by gunshot injuries often require
surgical intervention. Some rare patients can be
followed conservatively. In cases of shotgun injury,
wounds and pelvic radiographs should be examined
carefully keeping in mind that pellets which penetrate
to the corpus cavernosum and remain in the penis may

not require surgical intervention.

Acknowledgments: We thank Abdullah Golbasi and
Ahmet Semih Giileser for taking photos of case and
Oguz Ekmekcioglu for his contribution in editing and
reviewing.

Conflict of interest: No conflict of interest was

declared by the authors.

REFERENCES
1. Mohr AM, Pham AM, Lavery RF, Sifri Z, Bargman

V, Livingston DH. Management of trauma to the
male external genitalia: the usefulness of American
Association for the Surgery of Trauma organ injury
scales. The Journal of Urology. 2003;170:2311-5.

2. Mirzazadeh M, Fallahkarkan M, Hosseini J. Penile
fracture epidemiology, diagnosis and management
in Iran: a narrative review. Transl Androl Urol.
2017;6(2):158-66.

KUTFD | 215



Baydilli N ve ark. Pellet Remaining Penis Shotgun Injury KU Tip Fak Derg 2018;20(2):212-216
DOI: 10.24938/kutfd.370888

3. Ficarra V, Caleffi G, Mofferdin A, Zanon G,
Tallarigo C, Malossini G. Penetrating trauma to the
scrotum and the corpora cavernosa caused by
gunshot. Urologia Internationalis. 1999;62(3):192-
4,

4. Gedik A, Kayan D, Yamis S, Yilmaz Y, Bircan K.
The diagnosis and treatment of penile fracture: our
19-year experience. Ulus Travma Acil Cerrahi
Derg. 2011;17(1):57-60.

5. Brandes SB, Buckman RF, Chelsky MJ, Hanno
PM. External genitalia gunshot wounds: a ten-year
experience with fifty-six cases. The Journal
of Trauma. 1995;39(2):266-71; discussion 71-2.

6. Summerton DJ, Campbell A, Minhas S, Ralph DJ.
Reconstructive surgery in penile trauma and cancer.
Nat Clin Pract Urol. 2005;2(8):391-7.

7. Phonsombat S, Master VA, McAninch JW.
Penetrating external genital trauma: a 30-year
single institution  experience. The Journal
of Urology. 2008;180(1):192-5; discussion 5-6.

8. Jiachang W, Haien Z, Yuanguo L, Lei W, Zhoudan
L, Hua Y. Gunshot Pellet Migration to the Right
Ventricle: A Case Report and Literature Review.
Indian J Surg. 2017;79(2):163-5.

9. Greaves N. Gunshot bullet embolus with pellet
migration from the left brachiocephalic vein to the
right ventricle: a case report. Scand J Trauma
Resusc Emerg Med. 2010;18:36.

KUTFD | 216



Olgu Sunumu

Case Report

DOI: 10.24938/kutfd.400273

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2018;20(2):217-220

TiP 1 PLAZMINOJEN EKSIKLiGINE BAGLI BiR LIGNOZ
KONJONKTIVIT OLGUSUNDA TANI VE TEDAVI YAKLASIMI

Diagnosis and Treatment Approach in a Case of Ligneous Conjunctivitis

Due to Type 1 Plasminogen Deficiency
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0z

Lignéz konjonktivit konjonktivada odunsu yalanci membran
olusumuyla seyreden ve nadir goriilen kronik bir hastaliktir.
Genellikle otozomal resesif kalitimli tip 1 plazminojen
eksikligine baglidir. Plazminojen eksikligi fibrinolizis ve yara
iyilesmesi bozukluguna neden olur. Mindr travmalar yogun

fibrin ve inflamatuar hiicre birikimi gosteren membran
olugsumlarini tetikler. Bu membranlar konjonktivada veya viicutta
diger mukozal yiizeylerde ortaya ¢ikabilir. Tedavide topikal
siklosporin, taze donmus plazma, trombin inhibitorii gibi ajanlar
kullanilmasima ragmen niiksler goriilebilmektedir. Bu yazida, 6
yaginda bir lignéz konjonktivit olgusunda tan1 ve tedavi
yaklagimini sunmay1 amagladik. Olgumuzda serum plazminojen
seviyesi dugiiktii (3.4 mg/dl). Eksize edilen membranlarin
histopatolojik incelemesinde eozinofilik amorf materyal birikimi
ile yogun nétrofil baskin iltihabi hiicre infiltrasyonu saptandi.
Topikal ~ %0.1°lik  deksametazon ve  %2’lik  yiiksek
konsantrasyonda hazirlanan siklosporin tedavisine iyi yanit alindi
ve 4 willik takip siiresinde niiks goriilmedi. Konjonktivit
tablosunun sistemik bir hastaligin gostergesi olabilecegi akilda

tutulmal1 ve siipheli vakalarda etiyolojik faktorler arastiriimalidir.

nahtar Kelimeler: Lignoz konjonktivit, odunsu konjonktivit,

plazminojen eksikligi, siklosporin.

ABSTRACT

Ligneous conjunctivitis is a rare chronic disease that is
characterized with woody pseudomembrane formation in
conjunctiva. It is usually due to autosomal recessive inheritance
of type 1 plasminogen deficiency. Plasminogen deficiency
results in impaired fibrinolysis and wound healing. Minor
traumas trigger the formation of intense fibrin and inflammatory
cell membrane deposits. These membranes may appear on
conjunctiva or other mucosal surfaces in the body. Despite the
use of topical cyclosporin, fresh frozen plasma and thrombin
inhibitor, recurrences can be observed. In this article, we aimed
to present a diagnostic and therapeutic approach for a 6-year-old
ligneous conjunctivitis. His serum plasminogen level was low
(3.4 mg/dl). Histopathological examination of expelled
membranes revealed dense inflammatory cellular infiltrate with
neutrophil dominance with eosinophilic amorphous material
accumulation. Topical 0.1% dexamethasone and 2% high
concentration of cyclosporine treatment were well tolerated and
no recurrence was observed at 4 years follow-up. The etiologic
factors should be investigated in mindful and suspicious cases
where the conjunctivitis table may be indicative of a systemic
disease.

Keywords: Cyclosporin, ligneous conjunctivitis, plasminogen
deficiency
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GIRIiS

Ligndz konjonktivit tarsal konjonktivada fibrin icerikli
yalanci membran olusumuyla seyreden ve nadir
goriilen bir hastaliktir. Diger ad1 odunsu konjonktivittir
(1). Etiyolojide esas sebep otozomal resesif kalitimli
tip 1plazminojen eksikligidir. Nadiren antifibrinolitik
tedavi, atesli hastalik, lokal enfeksiyon, travma ve
kimyasal yanik ile tetiklenebilmektedir (1). Avrupa
iilkelerinde milyonda 1-2 kiside goriiliirken iilkemizde
akraba evliliklerine bagli olarak daha sik goriildiigii
tahmin edilmektedir (1). Ligndz konjonktivit otozomal
resesif kalittimli tip 1 plazminojen eksikliginin en sik
gorillen klinik bulgusudur. Plazminojen eksikligi
viicutta goz disindaki mukozal yiizeyleri de etkileyerek
diseti, solunum yolu, kulak, vajina ve gastrointestinal
sistem tutulumu ve hidrosefali yapabilmektedir (1).

Bu yazida klinigimize lignéz konjonktivit ile bagvuran
bir ¢ocuk olguda tan1 ve tedavi yaklagimimizi sunmak

istiyoruz.

OoLGU

6 yasinda erkek hasta sol goziinde kizariklik, akint1 ve
yabanci cisim hissi sikayeti ile Kirikkale Universitesi
Tip Fakiiltesi Hastanesi Goz Hastaliklar1 Poliklinigi’ne
basvurdu. Sikayetlerinin, goziine mindr bir travma
aldiktan sonra basladigi 6grenildi. Bunun disinda dis
clirigli, sik {ist solunum yolu enfeksiyonu gegirme ve
akraba evliligi Oykiisii mevcuttu. Anne ve babasi hala-
day1 cocuklar1 idi. Oftalmolojik muayenede gorme
keskinligi her iki gozde tamdi. Her iki gozde yogun
mukoid sekresyon ve gdz kapagi 6demi mevcuttu. Ust
ve alt goz kapaklan gevrildiginde tarsal konjoktivanin
tizerini kaplayan parlak sari-pembe renkli membran
olusumlari izlendi (Resim 1). Olgunun diger 6n ve arka
segment g6z muayenesi dogaldi. Membranlar steril bir
forseps yardimiyla %0.5’lik Proparakain HCl ile
topikal anestezi altinda soyularak mikrobiyolojik ve
patolojik inceleme igin laboratuvara gdnderildi.
Membranlar odunsu yapida sert ve kalindi. Ancak,

ciddi bir kanama ve yapisiklik olmadan rahathikla
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soyulabildi. Tipik odunsu goriiniimde ve bilateral
yerlesimli olan bu yalanci membranlar klinik olarak
lignéz konjonktivit ile uyumluydu. Membranlarin
histopatolojik incelemesinde materyalin tlimiiniin

nétrofilik infiltrasyon iceren fibrin kitlesi 6zelliginde

oldugu saptandi1 (Resim 2).

Resim 1: Sol goz 6n segment fotografi: inferior tarsal
konjonktivada  odunsu  membran  ve  bulber

konjonktivada hiperemi.

Resim 2: Membran histopatoloji fotografi: Eozinofilik

amorf materyal birikimi ile yogun notrofil baskin
iltihabi hiicre infiltrasyonu izlenmekte (H-E; X100)

Amiloid agisindan yapilan histokimyasal calismada
krezil viyole boyamasi negatif bulundu. Goz siiriintii
kiiltiiriinde herhangi bir mikroorganizma iiremedi. Bol
polimorfoniikleer lenfosit goriildii. Olgu sistemik ve

etiyolojik yonden arastirilmak tizere Cocuk Hematoloji
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Bilim Dali’na yonlendirildi. Fizik muayenede bagka bir
sorun saptanmadi. Serum plazminojen degeri 3.4 mg/dl
idi (Normal aralik 10-15 mg/dl).

Membran eksizyonunu takiben %0.1°lik deksametazon
damla 4x1 ve yiksek konsantrasyonda %2’lik
siklosporin damla 4x1 seklinde medikal tedaviye
baslandi. Bu tedavi ile bulgular bir ay icerisinde
tamamen diizeldi. Topikal ilaglar azaltilarak kesildi.

Olgunun dort yillik takibinde niiks goriilmedi.

TARTISMA

Olgumuzda oldugu gibi lignéz konjonktivitin en sik
sebebi tip 1 plazminojen eksiklidir (1). Hastaligin
patofizyolojisinde plazmin aracili fibrinoliz yetmezligi
rol oynamaktadir. Doku iyilesme siirecinin erken
evrelerinde olusan {irlinlerin temizlenmesinde sorun
vardir. Insan korneas1 gozyasi sivisindaki plazminojen
konsantrasyonunu  kontrol  edebilen, ekstrahepatik
plazminojen sentez alan1 olarak bilinmektedir.
Plazminojen eksikligine sahip hastalarda plazmin
aktivitesinin olmamasi, fibrinolizin bozulmasina ve
fibrin bakimindan zengin membranlarin olusumuna
neden olur. Inflamatuar hiicre infiltrasyonu, fibroblast
aktivasyonu ve yogun fibrin igeren membranlarin
olusumuyla sonuglanir (1). Ligndz konjonktivitte klinik
goriiniim tipik olmakla birlikte kesin tan1 membranlarin
histopatolojik ~ olarak  incelenmesiyle  konulur.
Histopatolojide albumin, fibrin ve immiinglobiilin G
iceren, eozinofilden zengin amiloid benzeri hyalinize
bir membran ile birlikte graniilasyon dokusu ve
inflamatuar hiicre birikimi izlenir 2).
Immiinohistokimyasal —incelemede, o6zellikle 1L-2
reseptor ekspresyonu ve T hiicrelerinin baskin oldugu
inflamatuvar infiltrasyon gosterilmistir (3). Siklosporin
A, oOzellikle T-lenfositleri inhibe eden bir immiin
modiilatordiir (4). Ligndz konjonktivit tedavisinde
membranin  cerrahi  eksizyonu sonrasi topikal
siklosporin  uygulamasi niikksii 6nlemede etkili

bulunmustur (5). Bizim olgumuzda da topikal
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siklosporin tedavisi uygulanmig ve 4 yillik takip
stiresinde niiks gézlenmemistir.

Olgumuzda yalmzca konjonktiva tutulumu olmakla
birlikte hastaligin kornea tutulumu yaparak skar,
vaskiilarizasyon, keratomalazi, perforasyon ve korliige
neden oldugunu bildiren ¢alismalar bulunmaktadir (6).
Kronik olgularda siklosporin disinda baska tedavi
yontemleri de uygulanmaktadir. Taze donmus
plazmadan topikal plazminojen hazirlanarak kronik
membranlarin tedavisinde iyilesme gosterilmistir (7).
Daha  siddetli  vakalarda ~ amnion = membran
transplantasyonu ile konjonktiva rekonstriiksiyonu
umut veren bir tedavi yontemidir (6,8). Ciddi
konjenital tip 1 plazminojen defekti olan vakalarda
direkt trombin inhibitdrii, sentetik bir antikoagulan olan
topikal Argatroban ve topikal plazma ile basari elde
edilmistir (9). Olgumuzda topikal siklosporin ve steroid
tedavisi ile tamamen iyilesme saglandigindan ek bir
tedaviye ihtiya¢ duyulmamustir.

Lignoz konjonktivit kolay taninan ancak tedavisi zor
olabilen kronik bir hastaliktir. Topikal %2’lik
siklosporin tedavisi ¢ogu olguda etkili olmaktadir.
Lignéz konjonktivit olgulart niiksler acgisindan yakin
takip edilmelidir. ileri tedavi hastaligin seyrine gore
planlanmalidir. Konjonktivit tablosunun sistemik bir
hastaligin parcasi olabilecegi akilda tutulmali ve

etiyolojik faktorler arastirilmalidir.
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IKi OLGU ILE HEREDITER ANJIYOODEMLI HASTALARA
PREOPERATIF YAKLASIMIN GOZDEN GECIiRILMESI

Preoperative Approach to Hereditary Angioedema Patients in Two Cases
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Kiigiik veya biiylik cerrahi islem planlanan herediter anjiyoddem
olgular1 i¢in preoperatif donemde proflaktik tedavinin Onemi,
perioperatif ve postoperatif donemde karsilagilabilecek sorunlar
konusuna dikkat ¢ekilmesi amaglanmistir. Herediter anjiyoddem
tanist ile takibi siiren 2 olguya mindr cerrahi iglemden 1-6 saat
once 1000 IU C1 esteraz inhibitdrii uygulandi. Olgu 1'de islem
sirasinda ve sonraki bir ayda atak gelismedi. Inkomplet lupus
eritematozusu olan olgu 2°de ise islemden bir saat sonra dudakta
anjiyoddem ortaya cikti. Hastaya bir doz daha C1 esteraz
inhibitorii verildi ve anjiyoddem yarim saat i¢inde geriledi. Bu
calismada herediter anjiyoodemli hastalarda islem sirasinda atak
gelisimine engel olmak i¢in proflaktik tedavinin 6nemine dikkat

¢ekilmesi amaglanmigtir.

Anahtar Kelimeler: Herediter anjiyoodem, proflaksi, C1 esteraz

inhibitorii

ABSTRACT

Our aim is to draw attention to the importance of prophylactic
treatment in preoperative, perioperative and postoperative
period for hereditary angioedema patients for whom minor or
major surgery is planned. Two patients with a diagnosis of
hereditary angioedema were treated with 1000 IU C1 esterase
inhibitor 1-6 hours before minor surgery. Case 1 did not develop
an attack during the procedure and within postoperative one
month. In case 2 with incomplete lupus erythematosus,
angioedema occurred in the lips one hour after the procedure.
One more dose of C1 esterase inhibitor was administered to the
patient and angioedema was delayed within half an hour. In this
study, it was aimed to emphasize the importance of prophylactic
treatment to prevent attack development during the procedure in

patients with hereditary angioedema.

Keywords: Hereditary angioedema, prophylaxis, C1 esterase
inhibitor
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GIRIiS

Herediter anjiyoddem (HA) nadir goriilen otozomal
dominant bir hastaliktir (1). Altta yatan patolojiye bagh
olarak {i¢ alt tipi vardir. C1 esteraz inhibitor diizeyinin
eksikligi ile karakterize olan “Tip 1” en sik goriilen
tipti. Tip 2’de ise Cl esteraz inhibitdri
disfonksiyoneldir. Tip 3 en az goriilen tiptir ve Cl
esteraz inhibitdr diizeyi normaldir ancak C1 inhibitor
proteinini kodlayan SERPING 1 geninde mutasyon
vardir (2) (Tablo 1).

Herediter anjiyoddemin kliniginde esas olan subkutan
o0demdir. Baslica yiiz, intestinal kanal, ekstremiteler,
genital organlar ve iist hava yolunu etkileyen subkutan
o0dem; tekrarlayici, kasintisiz, lokalize, gode

birakmayan, spontan ve agrili olma 6zelligindedir.

Tablo 1: Herediter anjiyoodemin klinik alt tipleri
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Laringeal tutulum hayati tehdit edebilir. Dogru teshis
konulup uygun tedavi verilmediginde hastaligin
mortalite orant %30 olarak tahmin edilmektedir.
Hastaligin yasam kalitesini bozmasi, siddetli ve
tekrarlayici olmasi nedeniyle uzun siireli proflaktik
tedavi bir secenek haline gelmistir. C1 esteraz inhibitor
konsantresi atak sikligini azaltarak yasam kalitesini
arttirir (3).

Bu olgularin sunulma amaci, HA’da alinabilecek
preoperatif Onlemler, karsilagilabilecek perioperatif
sorunlar, atak tedavisi ve proflaksi konusunda

farkindaligin saglanmasidir.

Herediter Anjioddemin

Olgu 1 Olgu 2

Klinik Alt Tipleri Tip 2 Herediter Anjioodem Tip 3 Herediter Anjioddem
Tipl Cl esteraz inhibitér seviyesi Cl1 esteraz inhibitdr diizeyi Cl1 esteraz inhibitdr diizeyi
disiik 0.37 g/L (Normal) 0.32 g/L (Normal)
Tip 2 C1 esteraz inhibitor seviyesi C1 esteraz inhibitor aktivitesi C1 esteraz inhibitér aktivitesi

normal ancak islevsiz

Tip 3 C1 esteraz inhibitor seviyesi ve

fonksiyonu normal

%39 (Diisiik)

%95 (Normal)
Faktor XII gen dizi analizinde

A188P gen mutasyonu saptandi

OLGU

Olgu 1

Kirk altt yasinda kadin hasta tekrarlayan govdede
kizariklik, karin agrisi, dudakta sislik, aniiste sislik
sikayeti ile klinigimize bagvurdu. Yaklasik 5-6 yildir,
yilda 4-5 kez sikayetinin tekrarladigy; iizlintii, stres ve
bogaz enfeksiyonu varliginda da hastaligin tetiklendigi
Ogrenildi. Ayrica sisliklerin 2-3 giin antihistamin ve
kortikosteroid ~ tedavisine  ragmen  gerilemedigi
Ogrenildi. Hastanin c¢ocukluk ve ergenlik donemi
ataklar agisindan sorgulandiginda sislikler olmaksizin
ara ara karin agrist oldugunu ifade etti. Hastada

urtikeryal dokiintliniin  olmamasi, kasmtinin  eslik

etmemesi, edinilmis anjioddem tedavisine cevap
almamadig1 i¢in HA diisiiniilmiistiir. Ozge¢misinde
obezite, tip 2 Diyabetes mellitus ve hipertansiyon
oldugu 6grenildi. Hasta, hipertansiyon nedeni ile bir
kalsiyum kanal blokorii olan amlodipin 1x10 mg
kullanmakta idi. Ailesinde ve diger akrabalarinda HA
tanis1 veya benzer sikayetleri olan kimse yoktu. Aile
bireylerinde ve soyunda benzer durum olmadig i¢in bir
tarama testi olarak kullanilan ve daha ucuz olan C4
diizeyi ile daha pahali olan C1 esteraz inhibitor diizeyi
aragtirtlmadi.

Hastanin Cl1  esteraz inhibitér diizeyini ve

fonksiyonunu degerlendirmek igin istenilen tetkik

KUTFD | 222



Nazik H ve ark. Herediter Anjiyoddemde Proflaksi

sonucunda; C4 diizeyi 24.1 mg/dL (15-50 mg/dL), C1
esteraz inhibitér diizeyi 0.37 g/L (0.15-0.35 g¢/L), C1
esteraz inhibitor aktivitesi %39 (%70-130) seklindeydi.
Hastaya Tip 2 HA tanist konulmasi iizerine intravendz
C1 esteraz inhibitorii 1000 IU, haftada bir, 6 hafta
verilmek suretiyle uzun siireli atak proflaksisi yapildi.
Tedavi altinda atak gecirmeyen hastaya 8, 10 ve 12.
haftalarda birer uygulama daha yapildi. Proflaksi
gerekecek tetikleyici durumlarmn varliginda tedavisi
onerilerek takibe alindi. Tedaviyi takip eden 10 ayda
atak gecirmedi. Lomber disk hernisi igin operasyon
planlanan hasta proflaksi agisindan klinigimize
konsiilte edildi. Hastaya operasyondan 1-6 saat once
1000 IU C1 esteraz inhibitéri uygulanmasi ve
operasyon sirasinda da 1000 IU C1 esteraz inhibitorii
bulundurulmasi 6nerildi. Hastada operasyon sirasinda
ve sonraki bir ayda anjiyoddem atagi gelismedi.

Olgu 2

Elli bir yasinda kadin hasta ii¢ yildir olan karin agrisi
ve dilde siglik sikayeti ile klinigimize bagvurdu.
Uziintii ve agr kesici ilaglarm ataklar1 tetikledigi
Ogrenildi. Hastada anjiyo6dem ataklarinin yilda 3-4 kez
ortaya ciktig1 6grenildi. Hasta yirmili yaslarda iken 2
kez dudakta sislik yasadigini ifade etti. Sikayetinin
antihistamin ~ ve  kortikosteroid  tedavileri ile
gerilemedigi  &grenildi.  Ozgegmisinde  obezite,
inkomplet lupus eritematozus, migren ve fibromyaljisi
mevcuttu. Hastada ANA, anti-dsDNA pozitifligi ve
artrit olmasi inkomplet lupus tanisi koydurmustur.
Hastanin oral kontraseptif ya da hormon replasman
tedavisi gibi Ostrojen diizeyini etkileyebilecek ilag
kullanim &ykiisii yoktu. Soyge¢misinde ailede benzer
sikayetleri olan yoktu. Hastanin C1 esteraz inhibitor
diizeyi 0.32 g/L (0.15-0.35 g/L) ve aktivitesi %95
(%70-130) olarak tespit edildi. Tip 3 HA’y1 arastirmak
icin Faktor XII gen dizi analizi yapildi. Tetkik
sonucunda A188P gen mutasyonu saptandi. Hastanin
atak sikliginin haftada en az bir kez olmasi nedeniyle;
C1 esteraz inhibitérii 1000 IU, intravendz yolla,

haftada bir kez, 24 hafta verilerek uzun siireli atak
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proflaksisi yapildi. Sonrasinda ilacin siklig1 iki haftada
bire diisiiriildii. Dis hekimligi tarafindan dis ¢ekimi
oncesi proflaksi acisindan tarafimiza konsiilte edildi.
Hastaya operasyondan 1-6 saat 6nce 1000 IU Cl1
esteraz inhibitorii uygulanmasi ve operasyon sirasinda
da 1000 IU C1 esteraz inhibitoriiniin hazir
bulundurulmasi 6nerildi. Cekim Oncesi proflaksisi
yapilmasina ragmen islemden yaklasik bir saat sonra
dudaginda anjiyoddem gelistigi 6grenilen hastaya 1000
IU C1 esteraz inhibitdrii bir kez daha uygulanmasi
onerildi. Takip eden yarim saatte hastanin kliniginin

tamamen geriledigi 6grenildi.

TARTISMA

Herediter anjiyoddem, ani 6dem ataklariyla sonuglanan
Cl esteraz inhibitdriiniin eksikliginden kaynaklanan
nadir bir genetik bozukluktur. Herediter anjiyoddem,
deri, gastrointestinal ve respiratuvar kanala lokalize,
sik tekrarlayan, anjiyoddem ve karin agrist ataklar ile
karakterizedir. Ekstremiteler, genital organlar, govde,
yiiz, bagirsak ve larenks en ¢ok etkilenen bolgelerdir.
Bununla birlikte, atak sirasinda herhangi bir alan veya
birden ¢ok alan ayni anda etkilenebilir (4). Hastaligin
prevelanst  1/50.000 ile  1/150.000  arasinda
degismektedir (5). Kadinlarin erkeklerden daha sik ve
siddetli anjiyoodem ataklar1 ge¢irdigi bilinmektedir. Bu
biiyiik olasilikla ergenlik donemindeki endojen
Ostrojen, menstruasyon, oral Kkontraseptifler ile
iligkilidir (6). Calismadaki iki olgu da literatiire benzer
sekilde kadindi. Hastalik genellikle puberte doneminde
bazen de cocukluk caginda baglar (7). Olgu 1°de
cocukluk doneminde, Olgu 2’de ise yirmili yaslarda
ataklar gorildiigi ifade edilmistir. Hastalik genellikle,
Cl esteraz inhibitoriinin eksikligi nedeniyle ortaya
¢ikar ve bu durum bradikininin asir1 {iretimi ve
vaskiiler gegirgenlikte ani bir artisa neden olur.
Anjiyoddem semptomlar1 baglangigta mast hiicre
aracili anjiyoddem ile karistirilabilir ve adrenalin,
antihistamin, glukokortikoid ile tedavi edildiginde

sikayetler gerilemez. Ayrica karin agris1 ataklari,
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gereksiz ameliyatlara veya opioid bagimlilifina neden
olabilir. Olgularimiz da tan1 konulmadan once benzer
tedaviler almis ve sikayetleri gerilememistir. Ne yazik
ki, semptomlarin yanlis anlasilmasi ve hastaligin
ozelliklerinin tam olarak bilinmemesi nedeniyle tani,
ortalama 10 yillik bir siirede konur. ilk olguda 5, ikinci
olguda 3 yil sonra tani konabilmistir. Hastaligin daha
az rastlanan tipleri, normal C1 inhibitorii diizeyleri ile
ortaya  cikmaktadir.  Herediter  anjiyoddemden
stiphelenildiginde, tan i¢in C4, C1 esteraz inhibitorii
proteini ve Cl esteraz inhibitorii fonksiyonel
diizeylerini igeren testler istenmelidir. Tan1 ve tarama
amacityla istenmesi gereken ilk tetkik ise C4 diizeyidir
(8). Birinci olguya Tip 2 HA, ikinci olguya ise Tip 3
HA tanis1 konulmustur.

Herediter anjiyoddemin en yaygin tetikleyicileri mindr
travma ve emosyonel strestir. Bunlarin disinda
enfeksiyonlar, mensturasyon, hamilelik,  oral
kontraseptifler,  anjiotensin  dondistiiriicii  enzim
inhibitorleri diger tetikleyicilerdir (9). Olgu 1’de
tetikleyici faktor olarak stres ve enfeksiyon, olgu 2’de
ise stres ve ila¢ kullanimi tespit edilmistir.

Cesitli klinik sendromlarda kalitsal veya edinsel olarak
kompleman eksiklikleri gosterilmistir. Sistemik lupus
eritematozus (SLE) hemen her komplementin eksikligi
ile iliskilendirilmistir. Yapilan bir ¢aligmada C1 esteraz
inhibitér  diizeyi eksik olan SLE hastalariin
konvansiyonel immiinsiipresif tedavilere direncli
oldugu gosterilmistir (10). Olgu 2’ de proflaksiye
ragmen anjiyoddem gelismesi her iki hastalikta da

etkilenen kompleman sistemi ile iligkili olabilir.

Tablo 2: Herediter anjioddem perioperetaf tedavi plani
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Herediter anjiyoodemli olgular entiibasyon yolu ile
mekanik miidahale gerektiren tim cerrahi veya
anestetik islemlerden 1-6 saat 6nce Cl esteraz
inhibitdrii profilaksisi almalidir. Ameliyat siiresinin
uzadig1 ve 6nemli kan kaybinin oldugu durumlarda doz
tekrarlanabilir. Ameliyat sirasinda gelisebilecek bir
komplikasyon i¢in en az bir doz C1 esteraz inhibitorii
bulunmalidir (11, 12).
Histamin aracilt anjiyoodem, steroidlere,
antihistaminlere ve epinefrine cevap verirken,
bradikinin aracili anjiyoddem bu miidahalelere
direnglidir ve O6zel tedavi gerektirir (13). Herediter
anjiyoddemin yoOnetimi, ataklarin tedavisi yaninda
profilaktik tedaviden olusur. Proflakside ilk segenek
ilac Cl esteraz inhibitdriidiir. Androjenler ve taze
donmus plazma (TDP) tek basina veya Cl esteraz
inhibitorii ile birlikte kullanilabilir. Ikinci proflaktik
secenek olan androjenler karacigerden Clesteraz
inhibitér sentezini arttirir. Kullanim dozu 3x200 mg
olup preoperatif 7 giin, postoperatif 5 giin kullanilmasi
onerilir. Ugilincii  proflaktik segenek olan TDP
ameliyattan 1-6 saat 6nce 10 mL / kg dozunda
uygulanmalidir. Bu tedavi intravaskiiler volimii
arttirdigindan kardiyak fonksiyon iyi
degerlendirilmelidir ~ (14).  Bradikinin  reseptori
antagonisti ve plazma kallikrein inhibitérii olan
Ikatibant (Vem ilag, Tiirkiye ), HA igin etkili bir tedavi
secenegidir. Profilaksi i¢in kullanimii destekleyen

kanitlar ise smirhidir (12). Herediter anjiyoddem igin

perioperatif tedavi plan1 Tablo 2’de gosterilmistir.

C1 esteraz inhibitori

1000 IU veya 20 IU/kg, islemden 1-6 saat 6nce

TDP 2 {inite, islemden 1-6 saat dnce

Androjenler

3x200 mg, islemden 6nceki 7- sonraki 5 giin

Ikatibant Islem sirasinda anjiyoddem gelisirse 2 doz tedavi uygulamr

Oliimciil seyredebilen anjiyoddem ataklarinin cerrahi
sirasinda ortaya ¢ikmasi hekim ve hasta icin tehlikeli

bir deneyim olabilir. Klinik 6zellikler, tanida izlenecek

yollar, tetikleyici faktorler, proflaksi ve tedavi
noktasinda HA’nin edinilmis anjiyoddemden farkli bir

antite oldugu bilinmelidir.

KUTFD | 224



Nazik H ve ark. Herediter Anjiyoddemde Proflaksi

KAYNAKLAR

. Bhardwaj N, Craig TJ. Treatment of hereditary

angioedema: A review (CME). Transfusion.
2014;54(11):2989-96.

. Cicardi M, Aberer W, Banerji A, Bas M, Bernstein
JA, Bork K, et al. Classification, diagnosis, and
approach to treatment for angioedema: Consensus
report  from the

Working

Hereditary ~ Angioedema
International

2014;69(5):602-16.
. Craig T, Shapiro R, Vegh A, Baker JW, Bernstein

JA, Busse P, et al. Efficacy and safety of an

Group. Allergy.

intravenous Cl-inhibitor concentrate for long-term
prophylaxis in hereditary angioedema. Allergy
Rhinol (Providence). 2017;8(1):13-9.

. Gurmen ES, Dogan S, Sert E, Dikmetas C, Hussein
S. Effect of C1 esterase inhibitor in hereditary
angioedema treatment. Am J
2017;35(6):942.

. Teranishi R, Makino Y, Amano E, Shibuya H,

Okada T. Perioperative management of a patient

Emerg Med.

with hereditary angioedema: a case report. Masui.
2015;64(4):441-3.

. Steiner UC, Weber-Chrysochoou C, Helbling A,
Scherer K, Grendelmeier PS, Wuillemin WA.
C1l-inhibitor

deficiency in Switzerland: clinical characteristics

Hereditary angioedema due to

and therapeutic modalities within a cohort study.
Orphanet J Rare Dis. 2016;11:43.

10.

11.

12.

13.

KU Tip Fak Derg 2018;20(2):221-225
DOI: 10.24938/kutfd.341226

Sarici G, Koca R, Tekin NS, Altinyazar HC. A
family with hereditary angioedema having been
followed as familial mediterranean fever. Archives
of the Turkish Dermatology and Venerology.
2009;43:29-31.

Henao MP, Kraschnewski JL, Kelbel T, Craig TJ.
Diagnosis and screening of patients with hereditary
angioedema in primary care. Ther Clin Risk
Manag. 2016;12:701-11.

Kus S, Yucelten D. Hereditary Angioedema: Report
of Three Cases and Approach to Diagnosis and
Management. Turkish Journal of Dermatology.
2009;3:43-6.

Ekinci Z, Ozturk K. Systemic lupus erythematosus
with C1q deficiency: treatment with fresh frozen
plasma. Lupus. 2018;27(1):134-8.
Maynard AA, Burger CF,

Angioedema:

Schlesinger  JJ.
Perioperative management.
Med Case Rep. 2017;5:1-4.

Open

Greve J, Strassen U, Gorczyza M, Dominas
N, Frahm UM, Miihlberg H et al. Prophylaxis in
hereditary angioedema (HAE) with C1 inhibitor
deficiency. J Dtsch Dermatol Ges. 2016;14:266-75.
Pathria M, Krishnaswamy G, Guarderas JC.
Hereditary angioedema:

management. South Med J. 2017;110(2):101-6.

Implications of

.Williams A, Craig T. Perioperative management of

patients  with
Rhinol. 2015;6:50-5.

hereditary angioedema. Allergy

KUTFD | 225


https://www.ncbi.nlm.nih.gov/pubmed/?term=Bas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24673465
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bernstein%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=24673465
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bernstein%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=24673465
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bork%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24673465
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dominas%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26972189
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dominas%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26972189
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frahm%20UM%5BAuthor%5D&cauthor=true&cauthor_uid=26972189
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BChlberg%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26972189

