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Tecriibenin perkutan nefrolitotomi komplikasyonlarina etkisi

Impact of experience on percutaneous nephrolithotomy complications

Hakan Tirk Cemal Selguk isoglu  Mustafa Karabicak ~ Mehmet Yoldag Batuhan Ergani
Tufan Sielézgen  Yusuf Ozlem ilbey Ferruh Zorlu

Tepecik Egitim ve Arastirma Hastanesi, Uroloji Klinigi, izmir, Tirkiye

Oz

Amag: Perkutandz nefrolitotomi (PNL) minimal invaziv cerrahi bir yontem olarak teknik ve ekipman olarak yillar iginde
gelisim go6stermistir. Ancak her cerrahi islem gibi PNL operasyonunun da cesitli komplikasyonlari mevcuttur.
Klinigimizde PNL’lerde komplikasyonlarin yillara gére dagilimi ile bunlarin cerrahi tecriibe ile iligkisi degerlendirildi.
Gere¢ ve Yontem: Ocak 2009-Ekim 2014 yillan arasinda klinigimizde 1625 renal Uniteye uygulanan PNL
operasyonlari yillik toplam renal Unite temel alinarak olgular alti gruba béliinerek sik goérilen komplikasyonlarin
zaman icindeki dagihmlari ve toplamdaki oranlari incelendi. Kan transfiizyonu gerektiren klinik durum, ates, Ureter
tasl, kolon, plevra yaralanmasi ve arterio-venoz fistil gibi komplikasyonlar karsilastiridi.

Bulgular: PNL uygulanan 1625 renal iinitenin yas ortalamasi 48 (17-80) yil, ortalama tas boyutu 633 mm?, ortalama
operasyon silresi 74 dk. olarak tespit edildi. Yapilan toplam transfliizyon sayisi, ates gelisen hasta sayisi,
komplikasyon gelisen hasta sayisi ve operasyon surelerinde yillar icinde anlamli azalis gozlenirken tagsizlik oraninda
anlamli artis saptanmigtir.

Sonug: Ginimizde bdbrek tasi tedavisinde altin standart olan ylksek basari oranlarina sahip PNL’lerde hayati
tehdit edebilecek komplikasyonlarin ortaya c¢ikabilecedi unutulmamalidir. PNL operasyonlarinda komplikasyonlarin
cerrahi tecriibenin artigiyla azaldigi gérilmustar.

Anahtar Sozciikler: Bobrek tasi, perkitan nefrolitotomi, kanama, komplikasyon.

Abstract

Aim: Percutaneous nephrolithotomy (PNL) is a minimally invasive surgical procedure which has evolved in technique
and instrumentation throughout the years. But just like every surgical procedure, PNL can have several
complications. We have evaluated the distribution of the complications of PNL in our department throughout the
years and the association between complications and surgical experience.

Materials and Methods: Between January 2009 and October 2014, PNL was performed in 1625 renal units in our
department. Based on the yearly total renal units, cases were divided into six groups. The distribution of frequently
observed complications throughout the years and their ratios among all complications were assessed. Complications
like bleeding requiring transfusion, fever, ureter stone, colonic injury, pleural injury and arteriovenous fistula were
compared.

Results: The mean age of 1625 renal units was 48 (17-80) years. The mean stone size was 633 mm? and the mean
operation time was 74 minutes. There was a significant decrease in the number of blood transfusions, in fever-
acquiring patients, complications overall and duration of operations while there was a significant increase in stone-
free rates throughout the years.

Conclusion: PNL is considered as the gold standard method for management of renal stones offering high stone-
free rates. Still, serious and life threatening complications could be expected following this procedure. A decrease in
complication rates was observed with increasing surgical experience in PNL operations.

Keywords: Renal stone, percutaneous nephrolithotomy, bleeding, complication.

Giris
Uriner sistem taglari oldukca sik rastlanilan, gegmiste  Perkiltan nefrolitotomi (PNL) bobrek taglarinin tedavi-
dnemli morbidite sebebi olan, biiyiik cerrahi gereksinim  sinde ilk olarak 1941 yilinda Rupel ve Brown'in cerrahi

ve uzun iyilesme dénemine ihtiyaci olan bir sorundur. olarak olusturduklari nefrostomi traktindan tasi ¢ikarma-

lariyla tanimlanmistir. Ardindan Fernstrom ve Johansson
Yazisma Adresi: Hakan Tirk 1976'da perkutan traktini 6zellikle tag kirma ve/veya
Tepecik Egitim ve Arastirma Hastanesi, Uroloji Klinigi, izmir, ¢ikartmak amaciyla olusturup bagarili olduklarr 3 olguyu
Turkiye yayimladiklarinda PNL ydntemini tarif etmislerdir (1).
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PNL minimal invaziv cerrahi bir ydontem olarak teknik ve
ekipman olarak yillar icinde gelisim gostermis olup
glnimuzde buyulk hacimli taglarin tedavisinde ve cerrahi
girisimin tas lokalizasyonuna veya hastanin anatomik
yapisina bagli nedenlerle zor oldugu durumlarda tercih
edilen bir yontem haline gelmistir. PNL ve dider non-
invaziv tekniklerin kullaniminin artmasi ile birlikte tas
hastaliyi tedavisinde acgik cerrahi giinimizde ancak
% 1’den az bir hasta grubunda uygulanmaktadir (2).

Calismamizda klinigimizde PNL’lerde komplikasyonlarin
yillara gére dagilimi ile bunlarin cerrahi tecribe ile iligkisi
degerlendirildi.

Gereg ve Yontem

Ocak 2009-Ekim 2014 yillari arasinda klinigimizde 1625
renal Uniteye uygulanan PNL operasyonlari, yillik toplam
renal Unite temel alinip olgular alti gruba bdlinerek sik
gorulen komplikasyonlarin zaman igindeki dagihmlari ve
oranlari incelendi. Kan transfiizyonu gerektiren klinik
durum, ates, Ureter tasi, kolon, plevra yaralanmasi ve
arterio-vendz fistul gibi komplikasyonlar karsilastirildi.

Alti yillik kayitlarin  incelenmesinde 1625 hastanin
kaydinin  tutuldugu ancak bazi hastalarin bazi
Ozelliklerinin kayitl olmadigi tespit edildi. Bundan dolayi
analizlerde farkli hasta sayisina rastlamak mimkundar.

Hastalara operasyon o6ncesi tam kan sayimi, serum
kreatinin, sodyum, potasyum, karaciger fonksiyon
testleri, tam idrar tetkiki, idrar kultliri ve antibiyogram,
koagilasyon testleri yapildi. Hemoraji gbézlenen
hastalarda postoperatif tam kan degerleri ve idrar gikisi
az olan hastalarda serum kreatinin tekrari géruldi. Bazi
hastalar enfeksiyon kliniginin 6nerisi ile tedavi gérdiikten
sonra operasyona alindi.

Antiagregan veya antikoagulan ila¢ kullanan hastalarin
tedavisi en az yedi gun dnce kesildi. Hastalarin tamami
preoperatif olarak bilgisayarli tomografi (BT) ile
degerlendirildi. Ayrica at nali bébrek gibi anomalili, kaliks
divertiklli ya da ektopi dislnllen hastalar da BT
trografi (BTU) ile degerlendirildi.

Tablo-1. Yillara Gére Basari ve Komplikasyon Oranlari.

Hastalar diiz pozisyonda anestezi tarafindan uyutul-
duktan sonra, litotomi pozisyonuna alinip, 22F sistoskop
kullanilarak 6F agik uglu Ureter kateteri Ureteral
yerlestirildi. Beraberinde ayni taraf Ureter tasi olan az
saylida hastada Ureterorenoskopi (URS) ayni seansta
uygulandi. Ureter kateterinin toplayici sisteme yerlesip
yerlesmedigi floroskopi ile kontrol edildi. Ureter kateteri,
Uretral olarak yerlegtirilien 16F foley Uretral katetere,
hastay! supin pozisyondan pron pozisyona gevirirken yer
degistirmenin 6nlenmesi igin, ipek ile tespit edildi. Bas ve
boynu anestezi tarafindan 6zenle korunarak hasta pron
pozisyonuna alindi. Toplayici sistem retrograd kontrast
madde yaklasik bire-bir serum fizyolojik ile sulandirilarak
verilip géruntilendi.

18 G igne girisi yapildiktan sonra kilavuz tel tercihen
Uretere olmak Uzere toplayici sisteme yerlestirilip her
hastada olmasa da 30Fe kadar bébrek parankim
dilatasyonu yapildi. igne girisinde boga gozii ve
triangiilasyon giris teknigi kullanildi. ik yillarda metal
balon dilatator kullaniimig olmasina ragmen klinigimizde
daha guvenli ve efektif oldugu igin amplatz dilatatorler
tercih edilmektedir. Gerektiginde ikinci Gglincl girisler ve
interkostal giris uygulandi. interkostal girislerde anestezi
tarafindan ekspiryum yapilarak guvenli giris saglandi.
Peroperatif hemoraji gelisen hastalara hematokrit
sonucu ve anestezinin hemodinami degerlendirmesi
sonrasi kan transflizyonu uygulandi. Postoperatif tam
kan sayimi kontroli vyapilan hastalardan uygun
gorilenlerine kan transfiizyonu yapildi. Operasyon
esnasinda Ureter kateteri ilk firsatta disari alinarak
icerisinden kilavuz tel génderildi. Operasyon tamamlan-
diginda re-entry malekot kateteri g¢ogunlukla pelvise
oturacak sekilde yerlestirildi. Hemorajisi olan hastalar
yataga alinana kadar nefrostomileri klempli tutuldu.
Genelde tim hastalarin idrar sondasi birinci giin gekildi.
Stabil, hematirisi olmayan hastalarin nefrostomisi, ilk
yillarda ikinci tg¢lincu gun son 3 yildir birinci gin gekildi.
Uzun slatmasi olan hastalara DJ dUreteral stent
uygulandi.

istatistiksel analizde SPSS 20.0 for Windows paket
programi kullanildi.

Yil 2009 2010 2011 2012 2013 2014 p Degeri
Renal tinite 178 194 346 315 287 305

Kan transfiizyonu (iinite) (oran) 21(0.12) 17(0.087)  28(0.080)  13(0.041) 15(0.052) 11(0.036) 0.03
Postop. hastanede kalig siiresi (giin) 4 3 3 3 3 2 0.06
Ates yiiksekligi 27 17 24 17 15 13 0.04
Komplikasyon geligen hasta sayisi 17 12 20 20 15 14 0.04
Tagsizlhik orani (%) 81 85 82 90 91 95 0.003

Bulgular

Ocak 2009-Ekim 2014 tarihleri arasinda PNL uygulanan
1625 renal Unitenin yas ortalamasi 48 (17-80) yil,
ortalama tas boyutu 633 mm?, ortalama operasyon
stresi 74 dk. olarak tespit edildi. Yillara gore PNL

164

uygulanan renal Unite sayisi, toplam kag¢ Unite transfiizyon
yapildigi, hastanede kalig slresi, komplikasyon gelisen
hasta sayisi, tassizlik orani ve operasyon sureleri yillara
gore deg@erlendirilmistir (Tablo-1) Tablo-2’de nadir goériilen
komplikasyonlar gosterilmigtir.

Ege Tip Dergisi



Tablo-2. Peroperatif Komplikasyonlar.

Komplikasyon Tipi

Operasyonu sonlandirmayi gerektiren kanama 6
Kolon perforasyonu 1
Renal perforasyon

Kilavuz telin ureterde kalmasi 1
Skopi arizalanmasi 2
EntUbasyon tlpunun gikmasi 2
Pnémotoraks 2

Tablo-3. Postoperatif Erken Komplikasyonlar.

Komplikasyon Tipi Sayi

18
Perirenal hematom 6

Ureter tasi

Perirenal Grinom

Arteriovendz fistil

iyatrojenik UP darlik

Sepsis nedeniyle yogun bakim gereksinimi

D NN b

Lokal selllit

UP:Ureteropelvik

Kan transflizyonunun Unite olarak yillik opere edilen
hastalara orani azalmistir ve bu azals istatistiksel
anlamli bulunmustur (p=0.03). PNL operasyonuna ilk
baslanan yillarda daha ¢ok hastanede kalig siresi
gorulirken tecribenin artmasiyla son zamanlarda
hastanede kalis slresinin azaldigi goérilmis ancak
istatistiksel olarak anlamh bulunmamistir (p=0.06).
Postoperatif ates yiksekligi gelisen hasta sayisina
bakildiginda yillara gére yine azals gorulmustir. Ates
yuksekligi gorilen hastalardaki bu azals istatistiksel
olarak anlaml  gorilmistir (p=0.04). Operasyon
sirasinda ve/veya operasyon sonrasi komplikasyon
oranlarina bakildiginda yillara gére azalig gérilmekte ve
bu azalig orani istatistiksel olarak anlamli bulunmustur
(p=0.04). Komplikasyon olarak; operasyon sirasinda
kanama, hipotansiyon, herhangi bir organ yaralanmasi,
operasyon sonrasi ates yuksekligi, arterioventz fistul,
rezidu taslarin Uretere dismesi gibi komplikasyonlar g6z
onldne alinmigtir (Tablo-3). Tassizlik durumu hastalara
operasyon sonrasi birinci ayda BT ile degerlendirilmis ve
4 mm ve altindaki taslar dikkate alinmamistir. Buna gére
yilllara gore degerlendirildiginde tassizlik oranlarinda
artis gérulmdis ve istatistiksel olarak anlamli bulunmustur
(p=0.003). Son olarak operasyon sureleri
degerlendiriimis ve vyillara gére operasyon suresinde
istatistiksel olarak anlamli diigis gortlmustir (p=0.01).

Tartisma

Uriner sistem tas hastaliklarinin tedavisinde PNL
minimal invaziv bir yéntem olup, glinimuzde acik tas
cerrahisinin yerini almigtir. Hastanede kalig slresinin
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kisa olmasi, dustk tedavi maliyeti, is ve glc kaybinin
daha az olmasi ve minimal bir cerrahi kesiye ihtiyag
duyulmasi gibi avantajlara sahiptir. Ancak her cerrahi
islem gibi PNL operasyonunun da gesitli komplikas-
yonlari mevcuttur (3).

Lee ve ark. (4) 1987 yilinda yaptiklari bir caismada PNL
operasyonundaki komplikasyonlari major (6lim, girisim
gerektiren kanama, sepsis, Uriner trakt yaralanmasi ve
komsu organ yaralanmasi) ve minér (postoperatif ates,
transflizyon  gerektiren kanama, ekstravazasyon,
nefrostominin yerinden c¢ikmasi, pnémoni ve uzun
islatma) olarak siniflandirmigtir.

Tas boyutu ve giris sayisi arttikga, ek tedavi gereksinimi
istatiksel anlaml olarak artmakta, cerrahi tecribe
arttikca, bu gereksinim azalmaktadir. Kompleks taslarda
da ek tedavi gereksinimi yiksektir. Giris sayisi, tas
boyutu ve cerrahi tecribenin ek tedavi gereksinimini
etkileyen bagimsiz faktdrler oldugunu gostermektedir
(5,6). Calismamizda kan tranflzyonu gerektiren
kanamalarda yillara gére yapilan oranlarin istatiksel
analizi gostermistir ki tecriibe artikgca kanama oranlari
tecribenin birikimini gosterir sekilde istatiksel anlamli
disus gbézlenmektedir.

Bu konudaki ilk serilerden biri, 1985 yilinda yayinlanan
ve toplam 1000 PNL vakasinin incelendigi Segura’nin
calismasinda, major komplikasyon orani %3.2 olarak
bildiriimektedir (7). Bu ¢alismada, toplam 6 (%0.6)
hastada meydana gelen ve operasyonun sonlandiril-
masini gerektiren peroperatif kanama en sik gorilen
komplikasyondur. Ayrica 6 (%0.6) hastada arteriyoven6z
fistll gelismesi Uzerine embolizasyon, 1 hastada da
post-operatif asiri kanama nedeniyle nefrektomi yapildigi
gOsterilmekte ancak 6lim bildiriimemektedir. Bizde de
1625 vakalik seride kanama oranlarn tecriibe artisi ile
azalmakla beraber 4 hastada arteriyoventz fistul
gelismis olup 4’0 de embolizasyon ile tedavi edildi. Son
yilllarda goérinti kalitesinin artmasi ve endovizyon
sisteminin kullanimi ile operasyon suresi kisalmakta ve
toplamda kanama miktarini azaltmaktadir. Bir diger
calismada, 582 hastada gelisen komplikasyonlar ayrintili
olarak incelenmig, major komplikasyon gelisme orani
%6.8 mindér komplikasyon gelisme orani ise %50 olarak
bildirilmigtir (7). Bu seride 2 (%0.3) vaka o&lumle
sonuglanmakla beraber, major komplikasyonlar
incelendiginde, operasyon sonrasi erken donemde 6 (%1)
hastada girisim gerektiren kanama, 2 (%0.3) hastada ciddi
infeksiyon, 17 (%2.9) hastada pnomotoraks, 2 (%0.3)
hastada Urinom formasyonu, 5 (%0.9) hastada pelvis
laserasyonu, 1 (%0.2) hastada Ureter avilstyonu, ge¢
dénemde ise 5 (%0.9) hastada Ureter darlidi gelistigi
bildirilmektedir. En sik saptanan minér komplikasyon, %22
oraninda gorilen atestir. Hastalarin %11.2’sinde kan
transfiizyonu gerektiren kanama, %7.2’sinde ekstrava-
zasyon, %5.8'inde nefrostomi tlpinin erken c¢ikmasi,
%6’sinda gegici Uriner obstriksiyon, %2.6’sinda paralitik
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ileus, %1.5’'inde nefrostomi traktindan bir haftadan uzun
suren idrar drenaji bildiriimektedir.

Kanama, PNL operasyonlarinda goéruldigu bildirilen
onemli bir morbiditedir. Yapilan bir ¢alismada PNL
sonrasi embolizasyon gerektiren kanama oranini %0.48
olarak bildirmektedir (6). Stoller ve ark. (7), PNL
operasyonlari esnasinda, cerrahin hesapladigi kan
kaybinin aslinda gercek kaybin altinda oldugunu
belirtimektedir. Calismamizda tas boyutunun artisi ve
¢oklu girigslerde operasyon siresi ve kanama
artmaktadir. Operasyon esnasinda hastanin
hemodinami bulgulari ve peroperatif hematokrit degerleri
ile kanama tahmin edilip kan transflizyonu yapilmakta,
hemodinaminin stabil hale getirilemedigdi durumlarda ise
operasyon sonlandiriimaktadir. PNL esnasinda goriilen
kanama, bobrek damarlarinin yaralanmasina baghdir.
Ciddi kanamalar ignenin girisi, traktin dilatasyonu
esnasinda, nefroskopi vyapilirken veya postoperatif
dénemde gorilebilir. PNL minimal invaziv bir prosedur
olmasindan dolayr PNL traktindan kanamalarin kontroll
¢ogu kez mimkun olmaktadir. Optimal bir perkiitan giris,
PNL’'ye bagli kanamalari 6nlemede anahtar rolu
Ustlenmektedir. igneyle ilk giris, hedeflenen Kkaliksin
forniksine en kisa mesafeden ve diz bir dogrultuda
yapilmalidir.

igneyle uygun bir girig yapildiktan sonra dilatasyon igin
kullanilan yéntem de kanama oranlarini etkilemektedir.
1994 yilinda Stoller ve ark. (8), teleskopik metal ve tek
asamall balon dilatasyonunun kan kaybi Uzerine
etkilerini arastirip, iki yontem arasinda belirgin bir fark
olmadigini bildirmiglerdir. Bellman ve Davidoff (9),
amplatz dilatasyonun, balon dilatasyona gore daha fazla
kanamaya neden oldudunu Dbildirmistir. Yapilan
calismalarda, olusturulan calisma kanali g¢apinin da
kanama oranlarini etkiledigi gosterimektedir. Ozellikle
dilate olmamig veya dar bir infindibulumu olan
hastalarda kiiglk bir galisma kanali olusturulmasi daha
az travmaya dolayisiyla da daha az kanamaya neden
olacaktir. Lahme ve ark. (10), 2001 yilinda, 22 F altinda
olusturulan calisma kanalinin, blyik ¢aplilara gére daha
az kanamaya neden oldugunu gdstermistir. Klinigimizde
tas ylkl az olan hastalarda en fazla 26 F dilatasyon
yapilip bu hastalarda peroperatif ve postoperatif kanama
az gorulmustir. Bu hastalarda kan transflizyonu ihtiyaci
neredeyse hi¢ olmadi.

Bobregin kaliksiyel kanlanmasi Sampaio’nun yaptigi
calismalar sayesinde ayrintill olarak bilinmektedir.
Sampaio ¢alismalarinda posterior segmental arterin, tst
ve orta posterior kalikslerin kanlandirdigini ve Ust
kalikslere  yapilan perkitan girisimlerde  damar
yaralanma oranini % 67, arteriyel (interlobar) yaralanma
oranini % 17 olarak bildirmektedir (11).

Bobregin bu anatomik 6zellikler géz énune alindiginda
alt kaliks giriglerinin komplikasyon agisindan en guvenli
yol oldugu belirtiimektedir. Ancak, 2004 yilinda Kukreja
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ve ark. (12) giris yapilan kaliksin komplikasyon geligimini
etkilemedigini bildirmiglerdir. Bébrek oldukga vaskiiler bir
yaplya sahip oldugundan, bébrek parankiminden
kanama bir dereceye kadar her PNL esnasinda
gorulebilir. Vendz kanamalar genellikle irrigasyon altinda
gérintinin  acik, irrigasyon  kesildiginde  veya
yavasladiginda,  gorintinin  kanamadan  dolayi
kotllesmesi ile karakterizedir. Arteriyel kanamalar ise
acik renkli, yuksek hizli ve intermitan ozelliklidir. Genis
serilerde PNL sonrasi ciddi arteriyel kanama gérilme
orani %0.5-%1 olarak bildiriimektedir (13).

Basit taslarla karsilastirildiginda, koraliform ve kompleks
taslarin tedavisinde PNL ile nispeten daha disuk basari
oranlari elde edilirken, komplikasyon gelisme ihtimali de
daha fazladir. Bu taglarin temizlenebilmesi icin genellikle
birden fazla ¢alisma kanalina ihtiya¢ duyulur. Yapilan
calismalarda, multipl galisma kanali olusturulmasinin
kanama oranlarini arttirdigi gosteriimektedir (8,14).
Calismamizda multipl ¢alisma kanali olugturulmasinin,
komplikasyon gelisimini arttiran dnemli bir faktor oldugu
sonucuna varildi.

Kompleks veya koraliform taslarda genellikle tas boyutu
da fazladir. Kukreja ve ark. (12) yaptiklar ¢alismada tas
boyutunun kan kaybini anlamli derecede etkilemedigini
fakat transflizyon oranini arttirdigini géstermektedir.

Uriner sistem tas hastaligini tedavi etmek isterken éliime
sebebiyet vermek, bu yontemin belki de en ¢ok korkulan
komplikasyonudur. Yayinlanan ilk serilerde kanama
sonrasi gergeklesen bir kag 6lim vakasi bildiriimektedir.
1987°de Lee ve arkadaslarinin yayinladiklar serilerinde,
bir (%0.2) hastanin gegiriimis akciger hastaligina bagh
solunum yetmezligi, diger bir (%0.2) hastanin ise akut
miyokard enfarktlisii sonucu 61digi bildirilmektedir (15).
Bizim serimizde 6limle sonuglanan bir komplikasyon
gorilmemistir.

PNL operasyonlari esnasinda igneyle ilk giris ve tasin
cikariimasi esnasinda var olan enfeksiyon reaktive
edilebilir. Operasyon 6ncesi idrar kiltirleri steril olan ve
blyluk bdbrek taslarina sahip vakalarin PNL ile tedavisi
sonrasi %7.6 oraninda sepsis gorulebilir (16). Bunun
nedeni olarak ise, kirilma islemi sonrasi tasin igindeki
bakterilerin reaktivasyonu oldugu disinilmektedir. Ates
ile ilgili sonuglarimizda operasyon suresinin uzamasi
halinde postoperatif ates ylkselmesi istatistiksel olarak
anlamhi  bulunmustur. Bu nedenle vyillar ge¢cmesiyle
operasyon slresi azalmis ve dogru orantili olarak
enfeksiyon oranlari da azalmigtir.

PNL sirasinda barsak yaralanmasi nadir goérulen fakat
ciddi sonuglari olan bir komplikasyondur. 1985’de
Vallaniven ve ark. (17) 250 vakalik PNL serilerinde, 2
hastada barsak perforasyonu gelistigini ve bunlarin agik
cerrahi ile tedavi edildiklerini bildirmektedir. Ayni
c¢alismada barsak yaralanmasinin mobil bobreklerde ve
Ozellikle girisin ¢cok lateralden yapildigi durumlarda
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gerceklesebilecegi  sonucuna  varildi.  Retrokolon
varliginda da barsak yaralanmasi meydana gelebilecegi
unutulmamalidir. Eger organomegali yoksa PNL ile
dalak ve karacigerin yaralanmasi nadir goérilen bir
durumdur. Serimizde bir hastada dilatasyon esnasinda
kolon perforasyonu gézlendi. Operasyon sonlandirilarak
barsaga PNL giris traktindan tlp yerlestirildi, oral alimi
kesildi. Operasyon sonrasi 3. gln yerlestirilen tip
cekilerek hasta acik cerrahi uygulanmadan ydnetildi.

Tidm bu komplikasyonlar g6z éntine alindiginda hatalarin
operasyon sonrasi hastanede kalis  sireside
degismektedir. Serimizde tecriibe arttikca hastanede
kalis suresinin azaldigi gérilmastir. Su an klinigimizde

herhangi bir komplikasyon olmayan hastalar operasyon

sonrasi nefrostomileri ¢ekilerek 1. gin taburcu
edilmektedir.
Sonug

GlnUmuizde boébrek tasl tedavisinde altin standart olan
yuksek basari oranlarina sahip PNL'lerde hayati tehdit
edebilecek  komplikasyonlarin  ortaya  ¢ikabilecedi
unutulmamahdir. Calismamizda PNL operasyonlarinda
komplikasyonlarin cerrahi tecribenin artisiyla gorilen
komplikasyon oranlari ve operasyon siresinin azaldigi
gOrulmustar.

Kaynaklar

10.

11.
12.

13.
14.

15.
16.

17.

Cilt 55 Sayi 4, Aralik 2016 / Volume 55 Issue 4, December 2016

. Fernstrom I, Johanson B. Percutaneous pyelolithotomy. Scand J Urol Nephrol 1976;10(3):257-9.
. Matlaga BR, Assimos DG. Changing indications of open stone surgery. Urology 2002;59(4):490-3.
. Kyriazis |, Panagopoulos V, Kallidonis P, Ozsoy M, Vasilas M, Liatsikos E. Complications in percutaneous nephrolithotomy.

World J Urol 2015;33(8):1069-77.

. Lee WJ, Smith AD, Cubelli V. Percutaneous removal of kidney stones: review of 1.000 cases. J Urol 1985;134(6):1077-81.
. Marcovich R, Smith AD. Percutaneous renal access: tips and tricks. BJU Int 2005; 95(Suppl 2):78-84.
. El Tayeb MM, Knoedler JJ, Krambeck AE, Paonessa JE, Mellon MJ, Lingeman JE. Vascular complications after percutaneous

nephrolithotomy: 10 years of experience. Urology 2015;85(4):777-81.

. Segura JW, Patterson DE, LeRoy AJ. Percutaneous removal of kidney stones Review of 1000 cases. J Urol 1985;134(6):1077-

81.

. Stoller ML, Wolf JS, Lezin MA. Estimated blood loss and transfusion rates associated with percutaneous nephrolithotomy. J Urol

1994;52(6 Pt 1):1977-81.

. Davidoff R, Bellman GC. Influence in technique of percutaneous tract creation on incidence of renal hemorrhage. J Urol

1997;157(4):1229-31.

Lahme S, Bichier KH, Strohmaier WL, Gotz T. Minimally invasive PNL in patients with renal pelvic and caliceal stones. EurUrol
2001;40(6):619-24.

Sampaio FIR How to place a nephrostomy safely. Contemp Urol 1994;6(1):41-6.

Kukreja R, Desai M, Patel S, Bapat S, Desai M. Factors affecting blood loss during percutaneous nephrolithotomy. Prospective
study. J Endourol 2004;18(4):715-22.

Patterson DE, Segura JW, Le Roy AJ. The etiology and treatment of delayed bleeding following percutaneous lithotripsy. J Urol
1985;133(3):447-51.

Preminger GM. High burden and complex renal calculi: Aggressive percutaneous nephrolithotomy versus multimodal
approaches. Arch Ital Urol Androl 2010;82(1):37-40.

Lee WJ, Smith AD, Cubelli V, et al. Complications of percutaneous nephrolithotomy. AIR Am J Roentgenol 1987;148(1):177-80.

Koras O, Bozkurt IH, Yonguc T, et al. Risk factors for postoperative infectious complications following percutaneous
nephrolithotomy: A prospective clinical study. Urolithiasis 2015;43(1):55-60.

Vallanicien G, Capdeville R, Viellon B, Charton M, Brissel JM. Colonic perforation during percutaneous nephrostomy. J Urol
1985;134(6):1185-7.

167


http://www.ncbi.nlm.nih.gov/pubmed/?term=Kyriazis%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25218854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Panagopoulos%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25218854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kallidonis%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25218854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ozsoy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25218854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vasilas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25218854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liatsikos%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25218854
http://www.ncbi.nlm.nih.gov/pubmed/25218854
http://www.ncbi.nlm.nih.gov/pubmed/?term=El%20Tayeb%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=25704996
http://www.ncbi.nlm.nih.gov/pubmed/?term=Knoedler%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=25704996
http://www.ncbi.nlm.nih.gov/pubmed/?term=Krambeck%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=25704996
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paonessa%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=25704996
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mellon%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=25704996
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lingeman%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=25704996
http://www.ncbi.nlm.nih.gov/pubmed/25704996
http://www.ncbi.nlm.nih.gov/pubmed/?term=Preminger%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=20593717
http://www.ncbi.nlm.nih.gov/pubmed/20593717
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koras%20O%5BAuthor%5D&cauthor=true&cauthor_uid=25269441
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bozkurt%20IH%5BAuthor%5D&cauthor=true&cauthor_uid=25269441
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yonguc%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25269441
http://www.ncbi.nlm.nih.gov/pubmed/25269441

Arastirma Makalesi / Research Paper

Ege Tip Dergisi / Ege Journal of Medicine 2016;55(4):168-174

Kirnm Kongo kanamali atesi virlisii nikleoproteininin rekombinant olarak elde
edilmesi ve ELISA’da kullanimi

Isolation of recombinant Crimean-Congo hemorrhagic fever virus nucleoprotein and
its usage in ELISA
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0Oz

Amag: Calismamizda hasta serum Orneklerinde bulunan KKKAV (Kirim Kongo Kanamali Atesi Virlsl) spesifik
immunoglobulinlerini belirlemek tzere ELISA (Enzyme-Linked Immuno Sorbent Assay) kiti gelistiriimesini amacladik.
Gereg ve Yéntem: Sivas Cumhuriyet Universitesi Tip Fakiiltesi Enfeksiyon Hastaliklari poliklinigine bagvuran, KKKA
tanisi konan bireylerin serum 6rneklerinden ekstrakte edilmis toplam RNA’lardan cDNA eldesi sadlandi. KKKAV Tirk
susuna 6zgl primerler dizayn edildi, nested-PCR yontemiyle cDNA’lardan hedef gen bdlgesinin (niikleoprotein geni)
amplifikasyonu saglanarak PCR Uriinii pQE30 plazmid vektériine klonlandi. llgili virlis proteininin Gretilip Gretiimedigi
virs genini tagidigi tespit edilen plazmid DNA’larinin E.coli M15 suslarina transformasyonu ve IPTG (Isopropyl B-D-
1-thiogalactopyranoside) ile indiiksiyonu sonunda ekspresyon diizeyi SDS-Poliakrilamid jel elektroforezi (SDS-PAGE)
ile belirlendi. Protein saflastirma islemi nickel chelate affinity chromatography ve jel filtrasyonu yontemine gore
gerceklestirildi. Bicinchoninic Acid Protein Assay Kit (Sigma) kullanilarak saflastirilan proteinin konsantrasyonu
hesaplandi ve ELISA plaklan saflastirilan rekombinant proteinle (antijenle) kaplanarak, hasta serumlarinda spesifik
antikorlar tarandi.

Bulgular: Klonlanan 363 baz ciftik KKKAV fragmenti E.coli M15 hiicrelerinde eksprese edilmis ve rekombinant
protein jel filtrasyonu ydntemi ile saflastirildi. Bir litrelik E.coli hiicre kdiltiriinden yaklasik 2 mg/mL protein elde edildi.
Bu protein indirekt ELISA yénteminde 30 CCHV RT-PCR (Reverse transcription polymerase chain reaction) pozitif
hasta serumu ile test edildi ve 24’lniin pozitif oldugu tespit edildi.

Sonug: Calismamizda, KKKAV rekombinant proteini elde edilerek ELISA testinde kullaniimasi saglanmistir.

Anahtar Sozciikler: Kirrm-Kongo kanamali atesi virlsu, nukleoprotein, klonlama, ELISA kiti.

Abstract

Aim: In this study, we aimed to develop an ELISA (Enzyme-Linked Immuno Sorbent Assay) kit to determine specific
CCHFV (Crimean-Congo Hemorrhagic Fever Virus) immunoglobulins in serum samples from patients.

Materials and Methods: cDNA has been obtained from total RNA extracted from serum samples of patients
diagnosed with CCHF admitted to Infectious Diseases Outpatient Clinic of Sivas Cumhuriyet University Faculty of
Medicine. Turkish CCHFV strain-specific primers were designed and amplification of the target region, the
nucleoprotein gene, was performed by nested-PCR method. The PCR product has been cloned into the plasmid
vector pQE30. To test whether the viral protein was produced, the plasmid DNA carrying the interested gene has
been transformed to E.coli M15 strain. After induction with IPTG (Isopropyl B-D-1-thiogalactopyranoside), protein
expression level has been determined by SDS-PAGE). Protein purification has been carried out using nickel chelate
affinity chromatography and gel filtration method. The purified protein concentration has been calculated using
Bicinchoninic Acid Protein Assay Kit (Sigma). Purified recombinant protein coated ELISA plates have been used for
screening specific antibodies in the sera of the patients.

Results: The cloned 363 base-pair CCHFV fragment has been expressed in E.coli M15 cells and the recombinant
protein has been purified by gel filtration method. About 2 mg/ml protein has been obtained from one liter E. coli cell
culture and has been tested with sera of 30 CCHV RT-PCR (Reverse transcription polymerase chain reaction)
positive patients using indirect ELISA and 24 of them have been determined positive.

Conclusion: In our study, the CCHFV recombinant protein has been obtained and could be used in ELISA test.
Keywords: Crimean-Congo Hemorrhagic Fever Virus, Nucleoprotein, Cloning, ELISA Kit.
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Giris

KKKAV, Argasidae ve ixodidae ailelerine ait 31 tir
keneden izole edilmigtir. Virisin ekolojisi ve
epidemiyolojisi i¢cin Hyalomma cinsi oldukga 6nemlidir
(1,2). Bunyaviridae ailesi, Nairovirus cinsi tyesi KKKAV
Uc parcahl (kigik (S), orta (M) ve buyuk (L)), sirasi ile
viral nikleokapsid (N), membran glikoprotein 6ncili
(GPC) ve RNA-bagimh RNA polimeraz (L) proteinlerini
kodlayan negatif-ydnlu tek zincirli RNA genomuna sahip
zarfli bir virustar (1-6).

KKKAV ile enfekte birgok omurgali hayvanda enfeksiyon
goOrilmesine karsin, insanlarda siddetli kanamali bir
hastalik gorllir. KKKA inkibasyon, prehemorajik,
hemorajik ve iyilesme olmak Uzere dort farkh fazda
seyreder. Kisa inkubasyon siresinden sonra, yuksek
ates (39-41°C), siddetli bas agrisi, bas dénmesi, titreme,
sirt, karin ve kas agrisi, istahsizlik ile karakterizedir.
Bulanti, kusma, diare, néropsikiyatrik ve kardiyovaskiler
degisimler ek semptomlar arasindadir. Hastalgin siddetli
seyrettidi hastalarda kanama belirtileri, hastaligin
baslamasindan 3-6 gun sonra gelismektedir. KKKA
mortalite orani ortalama %30-50 arasindadir (1,2,6,7).

Asya, Afrika, Giineydodu Avrupa ve Ortadogu’da 30’dan
fazla Ulkede viral izolasyon ve/veya hastalik tespit
edilmistir. Her ne kadar Turkiye’de onlarca yil dnce
serolojik kanitlar KKKAV varligini isaret etse de, klinik
vakalar belgelendirilmemigtir. 2001-2003 yillari arasinda
lkemizin Dogu Karadeniz ve i¢ Anadolunun dogu
kesimlerinde birgok hastada KKKA teshis edilmistir
(1,8,9).

Giderek ulkemizde de artan sayida KKKAV enfeksiyon
vakalari arastiricilarin ilgisini ¢ekmis ve bu yodnde
yapllan arastirmalar hizla artmaya baglamigtir. Biz de
calismamizda KKKAV’nin evrimsel slregte korunan
bélgelerinden (S-RNA segmentinde kodlanan N
nikleokapsid bileseni) bir bélimund klonlayarak,
rekombinant protein elde etmeyi ve KKKA hastaliginin
kolay teshisini saglayacak bir ELISA y6nteminde
kullanmay! amagladik.

Gereg ve Yontem

RNA Jzolasyonu ve cDNA Sentezi

Sivas Cumbhuriyet Universitesi Tip Fakdiltesi Aragtirma ve
Uygulama Hastanesi Enfeksiyon Hastaliklari poliklinigine
basvuran, KKKA tanisi konan bireylerin serum
orneklerinden toplam RNA AxyPrep Body Fluid Viral
DNA/RNA Miniprep Kiti kullanilarak ekstrakte edilmistir.
cDNA Sentezi

Toplam RNA oérneklerinden RevertAid™ First Strand
cDNA Synthesis kiti  kullanilarak cDNA eldesi
saglanmigtir.

PCR (Polimerase Chain Reaction)

Calismamizda, klonlanmak istenilen nikleoprotein gen
bélgesinin suslar arasinda korunmus dizileri internet
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ortaminda arastiriimis ve bu dizileri amplifiye edecek
sekilde primerler (Forward2, Reverse2, Forward3 ve
Reverse3) dizayn edilmistir (Tablo-1). Forward
primerlerinin 5’ ucuna BamHI, reverse primerlerinin &’
ucuna ise Hindlll restriksiyon enzimlerinin tanima dizileri
eklenmistir. Nested-PCR yontemi ile cDNA’lardan hedef
gen bdlgesinin amplifikasyonu Tablo-3'de verilen PCR
programi kullanilarak saglanmistir. PCR karisimi Tablo-
2'de belirtilmis olan miktarlarda hazirlanmistir.

Tablo-1. PCR Yonteminde Kullanilan Primer Dizileri.

Forward primer 2 5-GCGGATCCATGGATAAGTTTGTGTTC-3'
Reverse primer 2 5-CGGAAGCTTGACAAATTCYTCGCACCA-3'
Forward primer 3 5-GCGGATCCATGCTTTATGAGCTCTTTGC-3'

Reverse primer 3 5-CGGAAGCTGGCACTGGTGGCATTGCC-3'

Tablo-2. PCR Kosullari.

I.PCR I.LPCR
kosullari kosullari
dNTP (2 mM) 2.5l 5ul
Pfu Pol. Buffer (1X) 2.5l 5ul
MgSO4 (25 mM) 1.5l 3l
Forward Primer (10 pmol) 1pl 2l
Rewers Primer (10 pmol) 1pl 2 ul
Pfu Polimeraz (2,5 u/pl) 0.5 pl 1pl
ddH.O 11l 15 pl
cDNA (50 ng/pl) 5ul -
|.PCR uriinu 2 pl
Tablo-3. PCR Programi.
Denatiirasyon 95 °C’de 5 dk. 1 déngii
95 °C’de 30 sn.
Primer baglanmasi 55 °C’de 30 sn 35 dongu
72 °C’de 35 sn.
Uzama 72 °C’de 5 dk. 1 déngi
Tablo-4. Ligasyon kosullari.
Ligasyon Negatif kontrol
PCR drini 7 pl ---
pQE30 vektori 1l 1l
T4 ligaz enzimi 1l 1ul
T4 ligaz tamponu 1l 1l
ddH,O 7l

Agaroz Jelinden DNA Eliisyonu ve DNA Ligasyonu

Cogaltilan hedef gen ve plazmid vektéri (pQE30)
ligasyon asamasindan 6nce BamHI ve Hindlll
restriksiyon endolkleaz enzimleri ile 37 °C’de bir gece
suresince kesilmigti. Kesim Urlnleri agaroz jel
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elektroforezinde 100 voltta 45 dakika yudritilmis ve
QIAquick Gel Extraction Kiti kullanilarak jelden ekstrakte
edilmigtir. Boylece, ligasyon isleminde kullanilacak olan
restriksiyon endonukleaz enzimleri ile kesilmis PCR
arinu ve pQE30 vektoru elde edilmistir. Ligasyon islemi
bir gece boyunca 4°C’de, Tablo-4’de verilen kosullarda
yapilmistir.

Competent hiicre hazirlanmasi ve Transformasyon

CaCl, metodu kullanilarak (10) E.coli JM109 susu
hicreleri DNA'yr alabilen (competent cell) duruma
getirilmis hedef gen bdélgesini tagsiyan plazmid vektorin
transformasyonu  gerceklestirilmigtir.  Transformasyon
isleminden sonra hicrelerin, ampisilin  (100ug/ml)
eklenmis kati besi ortami igeren petri kaplarina yayma
islemi gergeklestirilip, 37 °C’de bir gece boyunca inkibe
edilerek hedef gene sahip plazmidi iceren koloniler
cagaltimgtir.

Kiigiik Olgekli DNA izolasyonu

ilgili plazmidi iceren transforme bakteri soylari (her bir
koloninin igerdigi var sayilarak) 37 °C de bir gece
boyunca ampisilin igceren 3-5 ml LB(Luria Broth)
ortaminda buyutulmusg, kiclk o6lcekli DNA izolasyonu
QIAGEN Plasmid Purification Kit ile gerceklestirilmistir.
BamHI ve Hindlll restriksiyon enzimleri kullanilarak izole
edilen plazmidlerin istenilen gen bolgesi ile birlesip
birlesmedikleri kontrol edilmistir. Klonlanan &rneklerin
dogrulanmasi DNA dizi analizi ile de saglanmigtir.

Protein  Ekspresyonu ve SDS-Poliakrilamid Jel

Elektroforezi

Protein induksiyonu ve ekspresyonu igin ilk énce E. coli
M15 susuna transformasyon saglanip, ampisilin (100
ug/ml) ve kanamisin (30 pg/ml) iceren kati besiyerinde
buyutilmus olan kolonilerden bir tanesinin ampisilin (100
ug/ml) ve kanamisin (30 pg/ml) igceren 5 pl sivi
besiyerine ekimi yapiimis ve 37°C 170 rpm’de ODggo'de
konsantrasyonu 0,6 olana kadar buyutiimistir. Bu
konsantrasyona ulasildiktan sonra IPTG (son
konsantrasyon 1mM olacak sekilde) ile indiksiyon
yapllmis ve pozitif kontrol olarak pQE40 plazmidi
kullanilmigtir. 4 saatlik indiksiyondan sonra indiksiyon
dizeyini belirlemek igin %12’ lik SDS-PAGE’de drnekler
yuratdlmustur.

Protein Saflastiriimasi

Protein ekspresyonu tespit edildikten sonra, buylk
miktarlarda protein indiksiyonu gerceklestirilmistir.
Saflagtirma nikel chelate afinite kromatografisi yénte-
miyle pH gradienti ve imidazol gradientine gore
gerceklestirimistir. Imidazol gradientine gére protein saf
olarak elde edilmigtir. Buna gore; Pellet 10 ml liziz
tamponu ile resitispense edilmis ve bir saat siire ile ara
sira yavasca calkalanarak buzda bekletiimistir. Ornek
14000 rpm'de 4°C'de 20 dk. santrifij edilmistir.
Slpernatant 0.45 pm’lik filtre ile suzilmis ve lizat 2 ml
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Ni-NTA agaroz iceren kolona uygulanarak kolondan
gecen lizat 15ml’lik santrifuj tiptnde toplanmigtir. 40 ml
ylkama tamponu (60 mM imidazol iceren) ile kolon
yikama fraksiyonlari toplanmistir. 5 ml eliisyon tamponu
(100mM imidazol iceren) ve ardindan 2 ml ellsyon
tamponu (250 mM imidazol igeren) ile protein elie
edilmis ve fraksiyonlar 1.5 ml'lik mikrosantrifij tuplerinde
toplanmistir. Protein saflastirma igleminden sonra
fraksiyonlar %12’lik SDS-PAGE’de yirutilmis ve protein
bantlarinin tam olarak saf olmadiklari gézlemlendigin-
den, safa yakin oldugu belirlenen iki fraksiyon jel
filtrasyon kromatografisi yontemi ile tekrar saflastiril-
mistir. Elde edilen ©6rnekler %12lik SDS-PAGE’de
yUratilmustir. Bicinchoninic Acid Protein Assay Kit
(Sigma) kullanilarak saflagtirilan proteinin konsantras-
yonu hesaplanmigtir.

ELISA Test Sistemi

ELISA plaklari saflagtirlan rekombinant proteinle
kaplanarak, hasta serumlarinda spesifik antikorlar
taranmistir. Sisteme gore; Plak kuyucuklari %0.02 NaN3;
iceren PBS sollsyonu igerisinde her kuyucuga 100
ng/kuyu olacak sekilde saflastirilan protein kaplanmis ve
bir gece boyunca bekletilmistir. Plaklar her bir kuyucuga
200 pl 6nce bloklama solliisyonu olacak sekilde 1 saat
inkiibe edilmigtir. Sonra 10 kez sulandiriimis serum
iceren bloklama sollsyonu ile 1 saat inkube edilerek
PBST solusyonu ile kuyucuklar 3 kez yikanmigtir. Alkalin
fosfataz konjugeli antikor (Promega)(1/30,000
sulandirilmig) iceren bloklama solisyonu her bir
kuyucuga 200 pl olacak sekilde dagitihp 1 saat oda
sicakhginda inkiibe edilmigtir. Baglanmamis konjugatlar
PBST ile 3 kez yikanarak uzaklastinlmigtir. Her bir
kuyucuga 1 mg/ml PNPP (Sigma-Aldrich) iceren 200 pl
substrat sollisyonu eklenerek ELISA okuyucuda 450
nm’de 6lcim yapilmigtir.

Calismamizda istatistiksel
kullaniimamistir.

herhangi  bir yontem

Bulgular

PCR ve Klonlama

PCR urunleri %7lik agaroz jel elektroforezinde
yuritilerek 488 bg'lik ve 363 bg'lik DNA fragmentleri
elde edilmistir (Sekil-1). Ligasyon sonucunda plazmid
vektorin PCR fragmentini icerip icermedigi yine bu
restriksiyon endonukleazlar ile kesim yapilarak ve %1’lik
agaroz jelde kesim urilnleri yuarutilerek saptanmistir
(Sekil-2). Klonlanan oérneklerin dogrulanmasi DNA dizi
analizi ile saglanmistir. Analiz sonucunda nukleokapsid
proteini geninin toplam 851 (488+363 bg) bazlik bir
kisminin Turk susu icin DNA dizisi belirlenmistir (Ek-2).
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M1 PCR1 M2 PCR2

750 bg

488 bg 500 bg
363 bg

250 bg 250 bg

Sekil-1. KKKAV nikleoprotein fragmentlerinin  PCR ile
amplifikasyonu. B1: 1 kb'llk DNA belirteci (Thermo
Scientific), PCR1: 488 bg¢'lik PCR Uriinl, B2: 50 bg'lik
DNA belirteci (Thermo Scientific), PCR2: 363 bg'lik
PCR Urint

M1 UC2 C2 UC3 C3 M2

3500 bg 3500 bg
750 bg
488 bg 500 bg
363 bg
250 bg 2000¢
Sekil-2.KKKAV  nikleoprotein ~ fragmentlerinin ~ pQE

ekspresyon vektorine klonlanmasi. B1: 1kb'lik DNA
belirteg (Thermo Scientific), UC2: pQE30+488 bg¢'lik
plazmid, C2: pQE30+488'in BamHI ve Hindlll kesim
arind, UC3: pQE30+378 bg¢'lik plazmid, C3:
pQE30+363'Un BamHI ve Hindlll kesim Uriini, B2: 50
bg'lik DNA belirte¢ (Thermo Scientific)

Protein Ekspresyonu ve Saflagtiriimasi
363 bgllik KKKAV nikleoprotein gen fragmentiyle

transforme edilmis M15 hicrelerinden bir koloni
secilerek  kiglk Odlgekli indiksiyonu 1mM IPTG
kullanilarak  saglanmigtir. SDS-PAGE yontemi ile
belirlenen  proteinin (17.3 kDa  bulylkliginde)
ekspresyon dizeyi Sekil-3'de gosterilmistir. Protein
ekspresyonu belirlendikten sonra buyudk  odlgekli
indiksiyon gergeklestiriimisti. Dort saat 37°C’de

indiiklenmis hcreler saflastirima isleminde [afinite
kromatografi (Sekil-4) ve jel filtrasyon kromatografisi
yontemleri ile (Sekil-5) kullaniimig ve saflik dereceleri
SDS-PAGE yontemiyle belirlenmistir. 488 bg’lik fragment
kullanilarak ayni galisma yapilmig; ancak ekspresyon
dizeyinin zayif oldugu belirlendiginden sonugclar
veriimemis ve bir sonraki asamalarda bu fragment
kullaniimamistir.
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Sekil-3.KKKAV nukleoproteininin ekspresyonu.
1:indiklenmis pellet, 2:indiklenmemis pellet,
3:Prestained Protein Belirteci/6-175 kDa (NEB),
4:indUklenmis sUpernatan, 5:indiiklenmemis
sUpernatan.

1 2 3

175kDa
83 kDa
62 kDa

47,5 kDa

322 kDa
ORe
25kDa

e

16,5k

6,5 kDa

Sekil-4. KKKAV nikleoproteininin afinite kromatograifisi ile
saflastiriimasi. 1:ilk elisyon, 2: Prestained Protein
Belirteci/ 6-175 kDa (NEB), 3:ikinci eltsyon.

Sekil-5. KKKAV nikleoproteininin jel filtrasyonu ile saflastiriimasi,
B: Prestained Protein Belirteci/ 6-175 kDa (NEB), E:
Ellsyon (1-11)
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insan serumundaki KKKAV spesifik antikorlari belilemek
icin Indirekt ELISA sisteminin test edilmesi

Sivas Cumhuriyet Universitesi Tip Fakiiltesi Aragtirma ve
Uygulama Hastanesi Enfeksiyon Hastaliklari poliklinigine
bagvuran, KKKA tanisi konan 30 bireylerin RT-PCR pozitif
serumu ELISA plaklarina dosenen KKKAV antijeni
(rekombinant KKKAV proteini) ile test edilmistir. Bunun
icin 6 ELISA plagi 100ng/kuyucuk olacak sekilde
rekombinant KKKAV proteini ile kaplanmistir. Hasta ve
kontrol 6rnedine ait serumlar 2 kez yUklenmis, okunan iki
degerin ortalamasi alinarak degerlendirme yapilmistir.
Kontrol okumalari igin saglkl bireylerden alinmig serum
ornegi ve rekombinant proteinle kaplanan ELISA
plaklarina 1/10 oraninda seyreltilerek eklenmis ve bu
degerler elde edildikten (Tablo-5) sonra relatif ELISA
degeri serum &rneginin okundugu absorbans (ODasp)
degerinin ortalamasinin negatif kontrolin absorbans
ortalamasina bdlinmesiyle elde edilmistir. Kontrol
serumlarindan elde edilen en yiiksek relatif deger 1.2
oldugundan relatif degeri 1.5 ve daha kiigik olan degerler
KKKAV negatif, 2.0 ve daha yiksek olan degerler ise
KKKAV pozitif olarak degerlendiriimistir. 6 ELISA plaginin
her birine 5’er hasta (2'ser kez) ve 5er tane de kontrol
serumlari (2'ser kez yinelenecek bigimde) yiklenmistir. Bu
plaklardan elde edilen sonuglar Tablo-6'da verilmektedir.
Buna gore 30 hastadan 6 tanesi 1.5 relatif degerin altinda
deger elde edildiginden negatif olarak degerlendirilmis
240 ise 2 ve daha yiksek relatif degere sahip oldugu igin
KKKAYV pozitif olarak degerlendirilmistir.

Tartisma

KKKAV’'nin genis cografik dagihmi, yiksek mortalite
oranlari ile siddetli insan hastaligi olusturabilme kabiliyeti,
bir biyoterérizm ajani gibi kasitl olarak kullanimi korkusu
bu virisi 6nemli bir insan patojeni yapmaktadir (11,12).
Ciddi bir saglik problemi olmasindan dolayr virls
enfeksiyonunun teshisi oldukga 6nemlidir. Teshiste
molekiiler metodlar kullaniimakta ve enfeksiyonunun hizl
laboratuvar tanisi icin reverse transkriptaz PCR tercih
edilen yontemler arasinda yer almaktadir (13). Bu yontem
yuksek derecede 6zgll, duyarli ve hizhdir (14). Ayrica
Real-time assay’lar disik kontaminasyon orani, yiksek
duyarlilk ve 6zgullige sahip olmasi, ayrica klasik reverse
transkriptaz PCR’den ¢ok daha hizli olmasindan dolayi
tercih edilmektedir (1,15). Tirkiye'de hasta serumlarinda
ELISA testi de gerceklestiriimektedir. Hastaligin
baslamasindan 7 gliin sonra ELISA ve immunofloresan
assay'ler araciligiyla IgM  ve IgG  antikorlari
belirlenebilmektedir  (16). Spesifik IgM 4 aylik
postinfeksiyon’dan sonra belilenememekte, ancak IgG’ler
en az 5 yil suresince belirlenebilir durumda kalmaktadir.
ELISA metodlar spesifik ve hassastir (17). Son
zamanlarda, rekombinant-niikleoprotein bazli IgG ELISA
kiti, KKKAV enfeksiyonlarinin teshisinde kullanim amagli
gelistirilmistir (18,19).
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Tablo-5. Kontrol Orneklerine Ait ELISA Degerleri.

Ornek ELISA Negatif kontroliin  Relatif ELISA
No Degeri ELISA degeri degeri
1 0.080 0.076 1.05
2 0.075 0.076 0.98
3 0.092 0.076 121
4 0.055 0.076 0.72
5 0.058 0.076 0.76
6 0.084 0.076 1.10
7 0.045 0.076 0.59
8 0.052 0.076 0.68
9 0.068 0.076 0.89
10 0.070 0.076 0.92
11 0.074 0.076 0.97
12 0.085 0.076 111
13 0.086 0.076 1.13
14 0.075 0.076 0.98
15 0.066 0.076 0.86
16 0.069 0.076 0.90
17 0.044 0.076 0.57
18 0.060 0.076 0.78
19 0.052 0.076 0.68
20 0.055 0.076 0.72
21 0.058 0.076 0.76
22 0.062 0.076 0.81
23 0.074 0.076 0.97
24 0.090 0.076 1.18
25 0.088 0.076 1.15
26 0.091 0.068 1.33
27 0.074 0.068 1.08
28 0.069 0.068 1.01
29 0.065 0.068 0.95
30 0.054 0.068 0.79
31 0.064 0.068 0.94
32 0.035 0.068 0.51
33 0.038 0.068 0.55
34 0.042 0.068 0.61
35 0.046 0.068 0.67
36 0.047 0.068 0.69
37 0.090 0.068 1.32
38 0.057 0.068 0.83
39 0.068 0.068 1.0
40 0.052 0.068 0.76
41 0.086 0.068 1.26
42 0.059 0.068 0.86
43 0.063 0.068 0.92
44 0.060 0.068 0.88
45 0.046 0.068 0.67
46 0.051 0.068 0.75
47 0.076 0.068 1.11
48 0.063 0.068 0.92
49 0.041 0.068 0.60
50 0.078 0.068 1.14
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Tablo-6. Hasta ve kontrol 6rneklerine ait indirek ELISA

sonuglari.
-- Negatif Relatif
Orek  SLeh  onon  ELsA  ENSA
ELISA degeri degeri
1 0.218 0.056 3.8 +
2 0.312 0.056 5.57 +
3 0.290 0.056 5.17 +
4 0.064 0.056 1.14 -
5 0.112 0.056 2.0 +
6 0.164 0.045 3.64 +
7 0.158 0.045 3.51 +
8 0.144 0.045 3.2 +
9 0.138 0.045 3.06 +
10 0.150 0.045 3.3 +
11 0.188 0.053 3.54 +
12 0.078 0.053 1.47 -
13 0.065 0.053 1.22 -
14 0.090 0.053 1.69 -
15 0.210 0.053 3.96 +
16 0.420 0.085 4.94 +
17 0.368 0.085 4.32 +
18 0.520 0.085 6.11 +
19 0.490 0.085 5.76 +
20 0.410 0.085 4.82 +
21 0.138 0.041 3.36 +
22 0.058 0.041 141 -
23 0.128 0.041 3.12 +
24 0.212 0.041 5.17 +
25 0.234 0.041 5.70 +
26 0.084 0.065 1.29 -
27 0.320 0.065 4.90 +
28 0.300 0.065 4.61 +
29 0.282 0.065 4.33 +
30 0.266 0.065 4.09 +

Hucre kiltirinde izolasyon daha basit ve daha hizhdir,
fakat klasik yontemlere gére daha az duyarlidir (20).
Virts, LLC-MK2, Vero, DHK-21 ve sw-13’l igeren hiicre
hatlari  kullanilarak izole edilebilmektedir (1). Viris
izolasyonu 2-5 gunde basarilabilmekte; fakat hucre
kulturleri duyarli olmadiklarindan genellikle sadece
hastahdin ilk 5 glni siresince karsilagilan nispeten
yuksek viremi'nin belirlenmesine izin vermektedir. Virls
az sitopotik etki Uretebilir ya da hig tretmeyebilir; fakat
spesifik monoklonal antikorlar imminofloresan assay
testleri yapilarak belirlenebilmektedir (1). Antijen-capture
ELISA da kullanilabilmektedir. Duyarsizhgina ragmen,
antiviral tedavisi gerektiren siddetli vakalarin belirlen-
mesinde kullaniimaktadir.

Bu c¢alismada nikleoprotein bolgesi pQE vektor ailesinin
bir Tip IV yapisi olan pQE30 vektoriine klonlanmistir. Bu
yapida proteinin N-terminalinde 6xHis tag yer almakta ve
U¢ okuma gergevesinde de 3' ucunda stop kodonlarini
icermektedir. Tip IV sayesinde diger pQE yapilarina gére
2-4 kat fazla iriin ekspresyonu saglanabilmektedir.

Cilt 55 Sayi 4, Aralik 2016 / Volume 55 Issue 4, December 2016

Calismamizda klonlama ve ekspresyon vekiorii olarak
pQE30'un secilmesi, ilk restriksiyon enzim bolgesi
BamHI'in baslama kodonu ile okuma gergevesi icinde yer
almasindandir.  Plazmidin  multiple  cloning  (coklu
klonlama) bodlgesine uygun ve niikleoproteinin bolge-sinde
internal BamHI ve Hindlll bélgeleri bulunmayan restriksi-
yon enzimleri i¢in gesitli izolatlardan nukleoprotein sekansi
bilgisayar ortaminda arastiriimigtir. Bu nedenle bu iki
enzim genin uglarina eklenmigtir. Tum klonlama basamak-
larinda kullandigimiz E.coli JM109 susu mutant lacl
promotoruna sahip olmasindan dolayi lac represéri 10
kat fazla transkribe edilerek protein ekspresyonunu siki
sekilde baskilamaktadir. Bu siki represyon protein
ekspresyonu olmaksizin plazmidin ¢ogalmasina olanak
saglamakta ve bu basamaklar silresince ekspresyon
mutantlarinin seleksiyonunu inhibe etmektedir.

Klonlama isleminden sonra niikleoprotein M15 konukgu
hlcrelerinde eksprese edilmistir. Tip [V vektorlerde
eksprese edilen proteinler N terminallerinde 6xHistidin
etiketleri icermektedir, Ni-NTA resinin Ni** iyonlari ile
etkilesecek olan bu etiket, proteinin diger kisimlari
tarafindan ortilmemelidir. Dolayisi ile proteinin denatiiras-
yonu histidin etiketi ile Ni** iyonlarinin etkilesimini
artirmaktadir. Proteinin sollibl kisminin saflagtirma iglemi
Ni-NTA resin (Qiagen) kullanilarak gergeklestiriimistir. Ni-
NTA resine baglanan 6xHis afiniteli etiket sadece ardisik
histidin rezidularindan olugsmaktadir. Kiigik boyutundan
dolayl proteine minimal duzeyde ekstra amino asit
eklenmesi saglamaktadir. Bugin, antikor assay sistemleri
flzyon polipeptidleri ya da sentetik oligopeptidleri
kullanmaktadir. Flzyon polipeptidler flizyon partneri ile
6zgul olmayan reaksiyonlar sergileyebilmekte ve sentetik
oligopeptidler antijenik epitopu sinirlayarak hassasiyeti
azaltabilmektedirler. Ancak 6 histidin nonspesifik etkile-
simler olugsmasi igin oldukga kisa bir birimdir. Bu nedenle
¢alismamizin klonlama ve ekspresyon asamalari igin bu
vektor tercih edilmistir. Elde edilen saf nukleokapsid
proteini ELISA sisteminin olusturulmasinda kullaniimis,
test edilen 30 hastanin 24'G bu sistemde pozitif olarak
belirlenmistir. Calismamizla tutarli olarak rekombinant
protein kullaniminin, IgG ve IgM saptanmasinda yarari
ortaya konmustur (21). Ayrica dogal antijen olarak
kullanilmalari agisindan 6zgtl ve hassastirlar (18,22).

Sonug

Calismamiz Turk susu kullanilarak yapilan bir ¢alisma
olmasi acgisindan O6nemlidir. Gelistiriimis olan kitte
kullanilan protein bdlgesine ek olarak farkli protein
bdlgeleri rekombinant proteinin yapisina eklenerek kitin
daha duyarl olmasi saglanabilir.
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Prospective evaluation of relaxation exercises and sound masking therapy in
tinnitus patients

Tinnitus hastalarinda gevseme egzersizlerinin ve maskeleme tedavisinin prospektif
degerlendiriimesi

Selen Karacgall Mehmet Fatih Ogit Goksel Turhal ~ Sercan Géde Kerem Oztiirk

Ege University Faculty of Medicine, Department of Otorhinolaryngology, izmir, Turkey

Abstract
Aim: Prospective evaluation of relaxation exercises and masking in tinnitus patients.

Materials and Methods: Thirty-two patients with a mean age of 54.69+12.68 years who consulted the
otolaryngology clinic with chronic tinnitus were included. Patients were randomized into four groups as: 1) Tinnitus
masker device and relaxation exercises given, 2) Only tinnitus masker given, 3) Only relaxation exercises given and
4) Neither relaxation exercises implemented nor tinnitus masker given (control group). For the interventions, the
Turkish Psychological Association Relaxation Exercises CD and tinnitus masker device were used. Tinnitus Reaction
Questionnaire (TRQ), Tinnitus Handicap Questionnaire (THQ), Case Report Form, and Tinnitus / Hyperacusis Initial
Assessment Forms were used for evaluation and follow-up. Patients were evaluated at the beginning and at the end
of three months.

Results: TRQ scores of groups 1-4 at the beginning of the study were 37.38+19.81, 21.00+21.82, 27.25+13.12 and
35.25+24.51 respectively. Mean TRQ scores of groups 1-4 at the third month were 21.50+16.00, 17.25+17.80,
37.88+16.18 and 52.13+10.29 respectively. Mean THQ scores of groups 1-4 at the beginning of the study were
979.38+685.79, 643.5+383.47, 838.75+530.42 and 1375+652.95 respectively. Mean THQ scores of groups 1-4 at the
third month were 741.88+635.24, 622.75+344, 1208.134623.21 and 1958.75+667.46 respectively. A statistically
significant difference was found between the THQ-beginning and THQ-end scores of group 1 only.

Conclusion: Using masker device with relaxation exercises significantly reduces the distress and annoyance caused
by tinnitus.

Keywords: Tinnitus, relaxation exercises, masking, tinnitus handicap questionnaire.

Oz

Amag: Tinnitus hastalarinda gevseme egzersizlerinin ve maskeleme tedavisinin prospektif olarak degderlendiriimesi
amaclanmigtir.

Gereg ve Yontem: Calismaya kulak burun bogaz klinigine konsiilte edilen ve ortalama yagi 54.69+12.68 yil olan 32
kronik tinnitus hastas! alindi. Hastalar randomizasyonla dért gruba ayrilmis olup bunlar sirasiyla: 1) Tinnitus
maskeleme cihazi ve gevseme egzersizleri verilen, 2) Sadece tinnitus maskeleme cihazi verilen, 3) Sadece gevseme
egzersizleri verilen ve 4) Tinnitus maskeleme veya gevseme egzersizleri veriimeyen (kontrol grubu) hastalardan
olusmaktayd. Girisimde Tiirk Psikoloji Dernegi gevseme egzersizleri CD’si ve tinnitus maskeleme cihazi kullanild.
Hastalarin degerlendiriimesinde ve takibinde Tinnitus reaksiyon anketi (TRQ-Tinnitus Reaction Questionnaire),
tinnitus handikap anketi (THQ-Tinnitus Handicap Questionnaire), olgu takip formu ve tinnitus/hiperakuzi ilk
degerlendirme formundan yararlanildi. Hastalar ilk bagvuruda ve (glincii ayin sonunda degerlendirildi.

Bulgular: Grup 1-4’teki hastalarinda calisma bagindaki TRQ skorlari sirasiyla 37.38+19.81, 21+21.82, 27.25+13.12
ve 35.25+24.51; Grup 1-4’teki hastalarin (g¢ilnci ayin sonundaki TRQ skorlari sirasiyla 21.5+16, 17.25+17.8,
37.88+16.18 ve 52.13+10.29; Grup 1-4’teki hastalarin lglincii ayin sonundaki THQ skorlari sirasiyla 979.38+685.79,
643.5+£383.47, 838.75+530.42 ve 1375+652.95; Grup 1-4'teki hastalarin lglncl ayin sonundaki THQ skorlari ise
sirasiyla 741.88+635.24, 622.75+344, 1208.13+623.21 ve 1958.75+667.46 olarak bulundu. Sadece Grup 1’in
baslangig ve lglincii ay sonu THQ skorlari arasinda istatistiksel anlamli fark saptandi.

Sonug: Maskeleme cihaziyla birlikte gevseme egzersizlerinin uygulanmasi tinnitusun neden oldugu rahatsizligi
anlamli olarak azaltmaktadir.

Anahtar Sozciikler: Tinnitus, gevseme egzersizleri, tinnitus, maskeleme, tinnitus handikap anketi.
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Introduction

Tinnitus is defined as the perception of sound without
an external acoustic stimulation (1,2). The sound
perceived can vary from simple sounds like whistling,
sound of a waterfall, humming to complex sounds such
as music. Tinnitus is seen in 10-15% of the population
while tinnitus is enough to cause discomfort in 2% of the
population (3). The incidence of tinnitus increases with
age. In a study conducted by Brown et al, the incidence
of tinnitus was 4.5% in the US population and the
incidence of tinnitus increased three fold to 12.3% over
the age of 55 compared to individuals less than 55
years (4).

Virtually any type of pathology involving or arising from
the outer, middle, inner ear or the auditory nerve may
be associated with tinnitus (1). However, it is possible to
have severe tinnitus without an evidence of any otologic
disease. On the contrary, tinnitus can even exist with
the surgical removal of peripheral auditory system (5).
This points the importance of the central auditory
pathways and system regardless of a trigger. There are
many specific diseases and conditions associated with
tinnitus symptoms (1).

There are several theories regarding pathophysiological
changes in the auditory system that can cause tinnitus.
Damage to the outer hair cells, pathological processes
impacting receptor potentials of the inner hair cells,
problems in calcium channels within the cochlea and
disturbance in cochlear neurotransmission as a result of
noise exposure or ototoxic drugs are among them (1).
According to the neurophysiological model, it is
proposed that tinnitus is a result of the processing of a
signal generated in the auditory system at a subcortical
level (6). The tinnitus is processed firstly at the limbic
system level. If the signal causing tinnitus is deemed to
be disturbing, stimulation of the autonomic nervous
system is going to cause symptoms of anxiety and
stress. This will build a vicious cycle with perception of
tinnitus sounding louder and louder creating further
annoyance.

The aim of tinnitus treatment is the complete elimination
of tinnitus, if this is not possible lowering the
disturbance caused by tinnitus (7). Various treatment
protocols have been proposed in the management of
tinnitus. Pharmacological therapies include steroids,
vasodilators, benzodiazepines, lidocaine,
antidepressants and Ginkgo biloba (8). But there is no
licensed drug available in Europe or North America for
the treatment of spontaneous idiopathic tinnitus. Other
treatment options are masking therapy, cognitive
behavioral therapy, tinnitus retraining therapy,
transcranial magnetic stimulation, music therapy,
hypnotherapy, hyperbaric oxygen therapy and
acupuncture (9,10).

Prolonged symptoms of stress and tinnitus were found
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to be related with each other. It is not always clear
whether stress causes the onset of tinnitus but
commonly tinnitus has a tendency to begin at times of
high stress levels. It is also common for existing tinnitus
to become worse during periods of high stress and
anxiety. Relaxation therapy in conjunction with or
without masking therapy can be used in tinnitus therapy
to cope with stress and anxiety related to tinnitus (9).

The aim of this study was to assess the therapeutic
effect of relaxation exercises with and without masking
in tinnitus patients. This is the first study to evaluate the
effectiveness of tinnitus masking and relaxation
exercises as a combined treatment.

Materials and Methods

This study was carried out at a tertiary referral hospital
between May and October 2013 and in concordance
with international ethical standards and World Health
Organisation’s Helsinki Declaration. It was approved by
the institutional review board (IRB approval number:
B.30.2.EGE.0.20.05.00/0Y/871/351). Informed consent
was obtained from all of the subjects.

Patient Selection

Thirty-two patients (mean age 54.69+12.68 years, range
27-70, 17 male, 15 female) who had a complaint of
tinnitus at least for 3 months and had received no
treatment other than pharmacotherapy were included in
the study. Pharmacotherapy was discontinued at least
one month before the study. They were tested with the
routine audiological test battery and retrocochlear
pathology was eliminated with magnetic resonance
imaging (MRI). Patients with a Tinnitus Reaction
Questionnaire (TRQ) test result over 60 points, having a
history of chronic otitis media, otologic surgery, severe

and profound hearing loss, Meniere’s disease,
neuropsychiatric disease, otosclerosis, a condition
known to cause objective tinnitus, vestibular

schwannoma and anatomic malformation of the external
or middle ear were excluded from the study.

Procedure and Instrumentation

Pure tone audiometry was obtained for both ears and
the average thresholds of 500, 1000, 2000 and 4000 Hz
frequencies were calculated. In order to determine if the
patients were psychologically affected before the
treatment, patients were evaluated with TRQ test
developed by Wilson et al (11). TRQ investigates
psychosomatic perception related to tinnitus. The
questionnaire consists of twenty-six questions, each
question scored as 0-4 points. Patients with test scores
over 60 points were evaluated with significant stress and
consulted to the psychiatry clinic (12).

Patients were prospectively evaluated with tinnitus
reaction questionnaire (TRQ), tinnitus handicap
questionnaire  (THQ), case report form, and
tinnitus/hyperacusis initial assessment form. Audiological
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evaluation was carried out with Interacoustic AC40
clinical audiometer (Interacoustics AS, Denmark).

THQ consists of 27 questions on the effects of tinnitus
on hearing, lifestyle, general health and emotional state.
Each question is scored between 0-100 points and the
maximum achievable score is 2700 points. Validity and
reliability study of the Turkish version of THQ was done
by Aksoy et al. from Hacettepe University (13).

The interventions consisted of a Relaxation Exercises
CD and tinnitus masking device. The Relaxation
Exercises CD was prepared by the Turkish
Psychological Association with the aim of preventing
harmful effects of stress and stress-related disorders.
The CD is composed of three parts. The first part is 10
minutes long and information about deep relaxation and
the aspects on which attention should be given during
the exercises is presented. The second part is 30
minutes long and presents relaxation exercises with
verbal and visual instructions. The third part is also 30
minutes long and only consists of relaxation music. The
patients were asked to apply the CD twice daily on a
regular basis, in a comfortable environment.

Earnet Nano (Ear-Teknik Hearing Aids, Istanbul, Turkey)
tinnitus masking device and Earfit version 1.0.83.2
software were used in the study. Tinnitus was masked
with white noise and the masking level was achieved
with increases of 5 dB. Minimal masking level was
defined by the answers given by the subjects.

Patients were divided into four groups and randomised
consecutively. Group 1: Tinnitus masking device has
been applied, and relaxation exercises given. Group 2:
Tinnitus masking device applied, relaxation exercises
not given. Group 3: Relaxation exercises performed,
tinnitus masking device not given. Group 4: Relaxation
exercises not implemented, tinnitus masking device not
given (control group). All of the subjects were evaluated
at the beginning and at the end of the third month with
the afore-mentioned tests and questionnaires.

Outcome Measures

Mean TRQ scores were measured at the beginning of
the study (TRQ-BEG) and at the end of the third month
(TRQ-END).

Statistical Analysis

Statistical analysis was made using computer software
(SPSS version 17.0, SPSS Inc. Chicago, IL, USA). Chi-
square (XZ) exact tests were used for the comparison of
categorical data while the Wilcoxon test was used for the
analysis of non-parametric variables based on the
distribution pattern of the data. Correlation analysis was
performed via Spearman or Pearson correlation analysis
depending on the type of variable. Data were presented
as meantstandard deviation (SD). p<0.05 was
considered statistically significant.
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Results

Mean pure tone thresholds of groups 1,2,3 and 4 for right
ear was 18.75+13.42, 33.38+15.17, 33.25+23.41 and
41+34.6 dB respectively. Mean pure tone thresholds of
groups 1,23 and 4 for the left ear was 21.75+10.62,
37.25+£12.38, 32+23.11 and 32+25.11 dB respectively.
Mean TRQ scores of groups 1-4 at the beginning of the
study were 37.38+19.81, 21.00+21.82, 27.25+13.12 and
35.25+24 .51 respectively. Mean TRQ scores of groups 1-
4 at the third month were 21.50+16.00, 17.25+17.80,
37.88+16.18 and 52.13+10.29 respectively (Figure-1).
Mean THQ scores of groups 1-4 at the beginning of the
study were 979.38+685.79, 643.5+383.47, 838.75+530.42
and 1375+652.95 respectively. Mean THQ scores of
groups 1-4 at the third month were 741.88+635.24,
622.75+344, 1208.131623.21 and 1958.75+667.46
respectively (Figure-2). A statistically significant difference
(p<0.05) was found between THQ-BEG and THQ-END
scores of group 1 only.
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Figure-1. TRQ score averages. TRQ (Tinnitus Reaction
Questionnaire), TRQ-BEG=TRQ scores at the beginning of the
study, TRQ-END=TRQ scores at the end of 3rd month.
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Figure-2. THQ score averages. THQ (Tinnitus Handicap
Questionnaire), THQ-BEG=THQ scores at the beginning of the
study, THQ-END=THQ score at the end of 3rd month.

Discussion

Most tinnitus patients can cope with their disease.
Tinnitus can have negative consequences on the quality
of life and may restrict daily activities in a small portion of
the patients. The effect of tinnitus on a patient’s life
varies according to the quality of the tinnitus such as the
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severity, frequency and negative psychological effects of
tinnitus. Psychological disorders such as anxiety,
depression, nervousness and sleep disturbances
frequently accompany patients with tinnitus.

Gender and prevalence of tinnitus were found to be
related in a study conducted by Heller AJ (14).
According to Hazell et al the prevalence of tinnitus was
found to be equal among women and men. In another
series by Stouffer and Tyler, the prevalence of tinnitus
was 44% in males and 49% in females (15). In our study
15 of the patients (46.9%) were female and 17 of the
patients (53.1%) were male.

Stress is one of the most important reasons of tinnitus
and it was stated that reducing stress levels could help
tinnitus patients with their complaints (16). Davies et al.
(17) found that relaxation exercises significantly lowered
annoyance ratings at one month follow-up despite
having no significant changes in the loudness of tinnitus.
In a recent study muscle relaxation therapies were found
to significantly reduce both short and long-term tinnitus
related distress (18). When the TRQ and THQ scores of
patients that carried out only relaxation exercises were
interpreted, no statistically significant difference was
found among them. Because relaxation exercises had to
be done in a quiet and comfortable place in order to
achieve maximum efficiency, either the patients did not
apply the exercises regularly at home or the environment
where the exercises were done was not comfortable and
quiet. Every patient has his or her own exercise place
and this shows a huge variability. Further studies with
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larger patient groups and a more standardized exercise
setting are warranted.

Tinnitus can be masked in up to 90% of tinnitus patients
(19). In a systematic review it was shown that studies
failed to show strong evidence of the efficacy of sound
therapy in the management of tinnitus (20). However
they concluded that the absence of conclusive evidence
should not imply a lack of effectiveness (20). In our study
masking therapy showed improvements in TRQ and
THQ scores in both of the masking groups. This
improvement reached statistical significance in only
group 1. The effect of masking and relaxation exercises
could be better evaluated with larger sample sizes. It is
thought that the combination of masking therapy and
relaxation exercises in the management of tinnitus is a
more effective treatment option in the management of
chronic tinnitus.

Conclusion

In our study it is suggested that using tinnitus masking
device together with relaxation exercises is associated
with significantly better test scores and lowers the
distress and annoyance caused by tinnitus. This
combined treatment changes perception of tinnitus by
lowering distress levels. Further studies are warranted
with larger patient groups and longer duration of follow-
up.

Conflict of Interest and Financial Disclosure: Authors
of this study have no conflict of interest and financial
disclosure to declare.

1. Bauer CA. Tinnitus and Hyperacusis. Flint PW, Haughey BH, Lund VJ, Niparko JK, Robbins KT, Thomas JR, Lesperance MM
(eds). In: Cummings Otolaryngology: Head & Neck Surgery. 6th Edition. Philadelphia, PA: Mosby Elsevier; 2015:2336-44.

2. Baguley D, McFerran D, Hall D. Tinnitus. Lancet. 2013;382(9904):1600-7.

w

. Davis P. Living with Tinnitus. 11-12, Rushcutters Bay, NSW:Gore & Osment;1995.

4. Brown SC. Older Americans and tinnitus: A Demographic Study and Chartbook. Johnson RC, Hotto SA (eds.). GRI Monograph
Series A, No.2. Gallaudet Research Institute, Gallaudet University; 1990:69-87.

5. Baguley DM, Moffat DA, Hardy DG. What is the effect of translabyrinthine acoustic schwannoma removal upon tinnitus? J

Laryngol Otol 1992;106(4):329-31.

6. Jastreboff PJ, Hazell JWP. Tinnitus Retraining Therapy. Implementing the Neurophysiological Model. Cambridge: Cambridge

University Press, 2004.

7. Tyler SR. The Psychoacoustical Measurement of Tinnitus. In: Tyler R (ed). Tinnitus Handbook. San Diego, USA: Singular

Pub;2000:149-72.

8. Rejali D, Sivakumar A, Balaji N. Gingko biloa does not benefit patients with tinnitus: a randomized placebo-controlled double-
blind trial and meta-analysis of randomized trials. Clin Otolaryngol Allied Sci 2004;29(3):226-31.
9. Langguth B, Kreuzer PM, Kleinjung T, De Ridder D. Tinnitus: causes and clinical management. Lancet Neurol 2013;12(9):920-

30.

10. Desloovere C. Hyperbaric oxygen therapy for tinnitus. B-ENT. 2007;3(Suppl 7):71-4.

11. Wilson PH, Henry J, Bowen M, Haramlambous G. Tinnitus Reaction Questionnaire: Psychometric properties of a measure of
distress associated with tinnitus. J Speech Hear Res 1991;34(1):197-201.

12. Mercan Caner G, Ozturk K, Kirazli T, Bilgen C, Kilic MA, Ogiit F. Methodology of clinical trials on diagnosis and treatment of
subjective tinnitus: Proposal for a national protocol. Ege Journal of Medicine 2013;52(3):125-30.

13. Aksoy S, Firat Y, Alpar R. The tinnitus handicap inventory: A study of validity and reliability. Int Tinnitus J. 2007;13(2):94-8.
14. Heller AJ. Classification and epidemiology of tinnitus. Otolaryngol Clin N Am 2003;36(2):239-48.

178

Ege Tip Dergisi


https://www.ncbi.nlm.nih.gov/pubmed/?term=8.%09Rejali+D%2C+Sivakumar+A%2C+Balaji+N.+Gingko+biloa+does+not+benefit+patients+with+tinnitus%3A+a+randomized+placebo-controlled+double-blind+trial+and+meta-analysis+of+randomized+trials.+Clinical+Otolaryngology.+2004%3B29%3A226-31.

15.
16.

17.

18.

19.
20.

Stouffer JL, Tyler RS. Characterization of tinnitus by tinnitus patients. J Speech Hear Disord 1990;55(3):439-53.

Ghossaini SN, Spriza SB, Markins CC, Zschommler A, Diamond BE, Wazen JJ. High frequancy pulsed electromagnetic energy
in tinnitus treatment. Laryngoscope 2004;114(3):495-500.

Davies S, McKenna L, Hallam RS. Relaxation and cognitive therapy: A controlled trial in chronic tinnitus. Psychology & Health,
1995;10(2):129-43.

Seydel C, Haupt H, Szczpe AJ, Kalpp BF, Mazurek B. Long-term improvement in tinnitus after modified tinnitus retraining
therapy enhanced by a variety of psychological approaches. Audiol Neurotol 2010;15(2):69-80.

Vernon JA, Meikle MB. Masking devices and alprazolam treatment for tinnitus. Otolaryngol Clin N Am 2003;36(2):307-20.

Hobson J, Chisholm E, El Refaie A. Sound therapy (masking) in the management of tinnitus in adults (Review). Cochrane
Database Syst Rev 2012;14:11CD006371.

Volume 55 Issue 4, December 2016 / Cilt 55 Sayi 4, Aralik 2016 179



Arastirma Makalesi / Research Paper

Ege Tip Dergisi / Ege Journal of Medicine 2016;55(4): 180-183

Ege Universitesi Hastanesine basvuran hastalarda saptanan izole anti-HBc
pozitifliginin degerlendirilmesi

Evaluation of 'anti-HBc only' serological pattern detected in patients admitted to Ege
University Hospital

Tugba Bozdemir Aysin Zeytinoglu Turkes Righan Sert6z imre Altuglu

Ege Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali, izmir, Tirkiye

0Oz

Amag: Bu calismada, Ege Universitesi Viroloji Laboratuvar’nda hepatit B serolojisi galigilan hasta érneklerinde izole
hepatit B kor antikoru (anti-HBc) pozitifligi prevalansinin saptanmasi ve bu 6rneklerin HBV DNA ve ko-enfeksiyon
varligi acisindan degerlendiriimesi amagclandi.

Gereg¢ ve Yontem: Calismaya, Ocak 2014-Aralik 2014 tarihleri arasinda, hepatit gostergelerinden HBsAg, anti-HBc
ve anti-HBs tetkikleri ayni tarihte calisilan 22333 hasta dahil edildi. Hastalarin seroloji parametreleri retrospektif
olarak incelendi. Hastalarin serum &rneklerinden HBV, HCV, HIV parametreleri kemiliminesan mikropartikil
immunoassay (CMIA) (Architect i2000sr, Abbott, A.B.D.) yontemiyle, HBV DNA duzeyleri Real Time PCR (Abbott
m2000rt, Abbott, ABD) ile ¢alisild.

Bulgular: Toplam 22333 6rnegin, 837’sinde (%3.74) izole anti-HBc pozitifligi saptandi. Bu hastalarin 808’ine yapilan
anti-HCV testinin, 45’inde (%5.56) pozitiflik saptanirken, anti-HIV testi yapilan 635 hastanin tgtinde (%0,47) pozitiflik
saptandi. HBV DNA calisilan 180 hastanin 16’s1 (%8.8) pozitif olarak bulundu.

Sonug: izole anti-HBc pozitifligi rutin serolojik testler sirasinda gézlenen yaygin bir laboratuvar bulgusudur.
Laboratuvarimizda 22333 6rnekte %3.74 oraninda bu serolojik profil saptanmistir. izole anti-HBc pozitifligi yalanci
reaktiviteden kronik HBV enfeksiyonuna kadar farkli durumlarin gdstergesi olabilir. Bu hastalarda ileri tetkik ve izlem
onemlidir.

Anahtar Sozciikler: Hepatit B, Hepatit B ¢ekirdek antijeni.

Abstract

Aim: The aim of the study is to determine the prevalance of serological pattern 'anti-HBc alone' in samples of patients
sent to Ege University Virology Laboratory for the determination of hepatitis B markers and to determine the HBV
DNA presence and co-infections in these samples.

Materials and Methods: The results of 22333 serum samples tested between January 2014-December 2014 were
examined retrospectively. HBV, HCV, HIV markers were tested with chemiluminescent microparticle immunoassay
(CMIA) (Architect i2000sr, Abbott, USA) and HBV DNA with Real time PCR (Abbott m2000rt, Abbott, U.S.A.).
Results: Eight hundred and thirty-seven (%3.74) of 22333 samples were determined as having the serological
pattern 'anti-HBc alone'. Forty five of 808 samples tested for anti HCV were reactive and three samples out of 635
tested for anti HIV had reactive results. One hundred and eighty samples were tested for HBV DNA and 16 (%8.8)
were found to be positive.

Conclusion: 'Anti-HBc alone' serological profile is a common laboratory finding that is observed during routine
serological assays in the clinical laboratory and %3.74 of 22333 samples were determined as having this serological
pattern in our laboratory. This profile may reflect different situations from false reactivity to chronic HBV infections.
Further testing and careful follow up is necessary in these patients.

Keywords: Hepatitis B, Hepatitis B core antigen.
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Giris

Gunumuzde 2 milyardan fazla kisi hayatinin herhangi bir
déneminde hepatit B virist (HBV) ile karsilasmis ve 350
milyondan fazla kisi de kronik HBV tasiyicisi olmustur.

Enfekte kisilerin yaklasik %15-40'inda siroz, karaciger
yetmezligi ve hepatoselliiler karsinoma gelismektedir (1).

Hepatit B viris enfeksiyonlarinda alisiimisin digindaki
serolojik test sonuglari, tani ve izlem asamasinda
yorumlama zorluklari nedeniyle ileri inceleme ve
degerlendirme gerektiren durumlardir (2). Olagan disi
serolojik profiller icinde en fazla izole hepatit B kor
antikoru (anti-HBc) pozitifligi gorilmektedir (3). Hepatit B
enfeksiyonunda diger serolojik gdstergeler olmaksizin
anti-HBc pozitifliginin tek basina saptanmasi izole anti-
HBc pozitifligi olarak adlandirilir (4). izole anti-HBc sikhg
cesitli toplumlarda %0.1-20 arasinda degismektedir (5).
Ulkemizde bu oranin ortalama %3-5 oldugu bilinmektedir
(6). Altunay ve ark. (6), 1000 kiside yaptiklari ¢galismada
47 (%4.7) kiside izole anti-HBc pozitifligi saptamiglardir.
Ozdemir ve ark. (7), yaptiklari galismada ise izole anti-
HBc pozitifligi oranini %5.8 olarak saptamiglardir.

izole anti-HBc IgG pozitifliginin birgok olasi nedeni
vardir. Bunlar, anti-HBs, hepatit B ylzey antijeni
(HBsAg) ve anti-HBe zaman iginde Oolgllemeyecek
dizeylere inmesi, yalanci pozitifik ya da non-spesifik
capraz reaksiyonlar, S antijeninde mutasyon nedeni ile
bazi EIA testleri ile HBsAg saptanamamasi veya nadiren
pasif transfer ile anti-HBc pozitifligi olarak 6zetlenebilir
(3,8).

Bu calismada, Ege Universitesi Tip Fakiiltesi Tibbi
Mikrobiyoloji Laboratuvarina hepatit B gdstergelerinin
tetkiki amaci ile gonderilen 6rneklerde izole anti-HBc
pozitifligi prevalansinin belirlenmesi, HBV DNA ve kan
yolu ile bulasan HIV ve HCV ko-enfeksiyonu oranlarinin
saptanmasi amaglandi.

Gere¢ ve Yontem

Bu tanimlayici ¢alismada, 1 Ocak 2014-24 Aralik 2014
tarihleri arasinda Ege Universitesi Tip Fakiiltesi Tibbi
Mikrobiyoloji Laboratuvari'na cesitli nedenlerle hepatit
goOstergelerinden HBsAg, anti-HBc ve anti-HBs
tetkiklerinin ayni tarihte caligiimasi igin istek yapilan
22333 hastanin bilgisayar kayitlari arastirilarak anti-HBc
pozitif, HBsAg ve anti-HBs gdstergeleri negatif olan 837
hasta belirlendi. Anti-HBc, HBsAg ve anti-HBs
parametrelerinden herhangi birisi eksik olan 1711 hasta
ornegi gcalisma disi birakildi. Basamakl tetkik isteyen
hekimlerin farkli tarihteki sonuglar birlestiriimedi. Ayni
hastanin birden fazla testte saptanan izole anti-HBc
pozitiflijinden sadece biri c¢alismaya alindi. Farkli
tarihlerde yapilan testlerden en az bir kere izole anti-HBc
pozitifligi saptanan hasta drnekleri ¢calismaya dahil edildi.
Bu c¢alismaya kan dondrleri dahil edilmedi. Kan
dondrlerinin seroloji tetkikleri farkl bir merkez tarafindan
yapilmaktadir. Caligmaya alinan hasta Orneklerinin
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180’inde bakiimig olan HBV DNA diizeyleri ve 812 hasta
orneginde test edilmis anti-HCV, anti-HIV sonuglari

retrospektif olarak tarandi. HBV DNA testi pozitif
saptanan olgularin gecmisteki kayitlari incelendi.
Hastalarin serum o©rneklerinden HBsAg (Architect

HBsAg Qualitative Il Reagent Kit, Abbott, A.B.D.), anti-
HBc (Architect Anti-HBc Il Reagent Kit, Abbott, A.B.D.),
anti-HBs (Architect Anti-HBs Reagent Kit, Abbott,
A.B.D.), anti-HCV (Architect Anti-HCV Reagent Kit,
Abbott, A.B.D.), anti-HIV (Architect HIV Ag/Ab Combo
Reagent Kit, Abbott, A.B.D.) parametreleri
kemiliminesan mikropartikil immunoassay (CMIA)
(Architect i2000sr, Abbott, A.B.D.) yontemiyle, HBV DNA
dlzeyleri Real Time PCR (HBV Real Time Amplification
Reagent Kit- Abbott, A.B.D.) ile ¢alisildi (9,10).

Bulgular

Hepatit serolojisi arastirilan 22333 hastadan izole anti-
HBc pozitifligi olan kisi sayisi 837 (%3.74) olarak
belirlendi. izole anti-HBc pozitifligi saptanan hastalarin
bulgulari Tablo-1’de 6zetlenmistir.

Tablo-1. izole Anti-Hbc Pozitif Olgularin Ozellikleri.

Sayi (%)

Cinsiyet

Erkek 479 (57.20)

Kadin 358 (42.70)
Yas

<17 13 (1.55)

18-39 85 (10.10)

240 739 (88.20)
Anti-HCV pozitifligi 45 (5.56)
(Sayi: 808)
Anti-HIV pozitifligi 3(0.47)
(Say: 635)
HBV DNA 16 (8.80)
(Sayi: 180)

izole anti-HBc pozitifligi saptanan hastalarin 358'i kadin
(%42.8), 479u erkek (%57.2) olup, yas ortalamasi
59.1¢15.6 yildi (yas arahgi:0-94). izole anti-HBc
pozitifligi saptanan hastalarin 13’0 (%1.55) 17 yas ve
altinda, 85'i (%10.1) 18-39 yas araliginda, 739'u (%88.2)
40 yas ve Uzerinde saptandi. Hastalarin test isteklerini
yapan en sik klinik gastroenteroloji olarak saptandi.
Hastalarin 180’ine HBV DNA testi yapilmisti. On alti
hastanin (%8.8) HBV DNA duzeyleri pozitif olarak
saptandi. Anti-HCV testi ¢aligilan 808 hastadan 45’inde
(%5.56) anti HCV pozitif olarak saptanirken, anti-HIV
testi calisilan 635 kisiden U¢ kisinin (%0.47) anti-HIV
testi pozitif bulundu. HBV DNA testi pozitif saptanan 16
hastanin anti-HCV ve anti-HIV testleri negatif olarak
saptandi.
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Tartisma

Anti-HBc pozitifligi, HBV ile karsilagsmayi gbsteren en
duyarl serolojik belirleyici olup, normalde akut hepatit ve
tasiyicilarda HBsAg ile birlikte veya enfeksiyonu dogal
yoldan gegirenlerde anti-HBs ile birlikte bulunur. Ancak
yapilan taramalar sirasinda, diger tim serolojik
gbstergeler negatif iken anti-HBc'nin pozitif oldugu
olagan digi serolojik profil ile sik kargilasiimaktadir. Bu
durum arastiricilar, izole anti-HBc  pozitifliginin
nedenlerini aragtirmaya yoneltmistir.

izole anti-HBc poxzitifligini Gic ana kategoride incelemek
muidmkindir. Bunlardan biri olan pencere dénemi,
iyilesmekte olan akut HBV enfeksiyonunda HBsAg'nin
kaybolup anti-HBs'nin heniiz olusmamasi nedeniyle
gorilmektedir. Bu olgularda genellikle anti-HBc IgM de
saptanmaktadir. Bir diger olasilik olan ge¢ immunite
dénemini, enfeksiyonun rezollisyonundan yillar sonra
anti-HBs’nin kayboldugu durumlarda tek basina anti-HBc
pozitifliginin goérilmesidir. Bu hastalar re-enfeksiyona
karsi anti-HBs antikoru olan hastalarla benzer immin
yanit gostermektedir. Kronik enfeksiyonda gorilen izole
anti-HBc pozitifliginde kronik enfeksiyon tanisi HBV
DNA’nin pozitif saptanmasi ile dogrulanir. HBV DNA
testi negatif bireylerde tek bir test ile karar veriimemelidir
¢unklu takip eden doénemlerde DNA testi pozitifligi
saptanabilmektedir. izole anti-HBc pozitifligi saptanan
hastalarda DNA pozitifligi varsa genellikle <10* kop/ml
diizeyinde saptanmistir. HCV veya HIV ko-enfeksiyonu
olan izole anti-HBc pozitif hastalarda HBV DNA duzeyi
>10° kop/ml gibi daha yiiksek konsantrasyonlarda
saptanmistir.  Yalanci HBsAg negatifligi  oldugu
durumlarda da izole anti-HBc pozitifligi serolojisi ile
karsilagiimaktadir. HBsAg'nin saptama sinirinin altinda
olmas! ya da HBsAg’nin major antijenik determinantinin
(a determinant) mutasyonu nedeni ile negatiflik
saptanabilir. Son olarak anti-HBc’nin yalanci pozitifligi de
nedenler arasinda sayilabilir (11).

ABD ve Avrupa’da izole anti-HBc orani populasyonun
%1-4'inde saptanmaktadir. Bunlarin yaklasik %10°’da
PCR ile HBV DNA saptanmistir (11). Suudi Arabistan’da
5043 kan donériinde yapilan bir galismada izole anti-
HBc orani %1.25 olarak bulunmustur ve izole anti-HBc
pozitif 80 serumdan bir tanesinde (%1.25) HBVY DNA
pozitif saptanmistir (12). Kore'de 14253 kiside yapilan
calismada izole anti-HBc pozitifligi orani %5.9 olarak
saptanmistir. Bu hastalarin %4.7'sinde  HBV DNA
pozitiftir (13). Oranlar test edilen populasyona gore de
farklilik gdstermektedir. intravendéz ilag kullanan 970
erkek mahkum ile yapilan bir calismada izole anti-HBc
pozitifligi orani  %4.5 olarak saptanmigtir (14).
Hemodiyaliz hastasi 2188 hastada yapilan ¢alismada
103 kiside (%4.7) izole anti-HBc pozitifligi saptanmistir
(15). Almanya’da 15000 kan dondériinde yapilan
arastirmalarda 27 (%0.2) izole anti-HBc pozitifligi
saptanmistir  (11). Calismamizda hepatit serolojisi
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calisilan 22333 hastadan HBsAg ve anti-HBs’si negatif,
anti-HBc pozitif olan hasta sayisi 837°dir (%3.74).

izole anti-HBc olumlu olgularda HBV DNA farkli
oranlarda saptanmaktadir. Weber ve ark. (8), izole anti-
HBc pozitif bireylerde HBV-DNA varligini %14.4 olarak
bildirmigler ve 6zellikle HBsAg mutantlarinin yanlhs izole
anti-HBc pozitifligine yol acacagini ifade etmiglerdir.
Knéll ve ark. (16) da, izole anti-HBc pozitif 545 hastanin
44’Gnde (%8.1) HBV DNA pozitifligi saptamis ve bu
olgularin %20.4’inde HCV ko-enfeksiyonu oldugunu
bildirmislerdir. Keyvani ve ark. (15), izole anti-HBc pozitif
103 hemodiyaliz hastasinin besinde (%4.9) HBV DNA
testini pozitif bulmuslardir. Diger yandan Yunanistan’da
yapilan bir ¢calismada izole anti-HBc pozitif saptanan 282
kan dondriinden higbirisinde HBV DNA pozitifligi
saptanmamistir (17). Bizim ¢alismamizda, izole anti-HBc
pozitif drneklerin 180 tanesine yapilan HBV DNA
testinde 16 pozitif érnek (%8.8) saptandi. HBV DNA
pozitif olarak saptanan oOrnekler incelendiginde dort
hastanin DNA dizeyinin <10 kopya/mL oldudu, 12
hastanin 11-563 kopya/ml arasinda degistigi goralda.
DNA pozitif olarak saptanan hastalarin sekiz tanesinin
gecmiste HBsAg pozitif olan kronik tasiyici oldugu
saptandi.

16362 kan dondriinde yapilan bir ¢alismada anti-HCV
pozitif hasta sayisi 59 (%0.36), anti-HIV pozitif hasta
sayisi 16 (%0.1) olarak saptanmistir (18). izole anti-HBc
pozitifligi, HCV ile enfekte kisilerde daha sik
gorilmektedir (6). Alhababi ve ark. (19), yaptiklan
calismada izole anti-HBc pozitif olan 151 06rnegin
%9.3’Uinde anti-HCV pozitif olarak saptanmistir. Weber
ve ark. (8), calismalarinda 104 izole anti-HBc pozitif
serum orneginin  %65.4'inde  anti-HCV  pozitifligi
saptamislardir. Bu c¢alismada, izole anti-HBc pozitif
serum oOrneklerinin 808 tanesine anti-HCV testi yapilmis
ve 45'i (%5.56) pozitif olarak belirlenmigtir. Anti-HCV
pozitif hastalarin 44’Gine yapilan HBV DNA testinin hepsi
negatif olarak saptanmistir.

HCV disinda HIV ile enfekte kisilerde de izole anti-HBc
pozitifligi gorulebilmektedir. Alhababi ve ark. (19), 151
izole anti-HBc pozitif hastanin %33’Unde anti-HIV
pozitifligi saptamistir. Bu galismada izole anti-HBc pozitif
serum Orneklerinin 635 tanesine anti-HIV testi yapiimis
ve Ugl (%0.47) pozitif olarak saptanmistir. Bu ¢alismada
anti-HCV ve anti-HIV pozitifik oranlarinin  disik
saptanmasinin nedeni diger Ulkelerdeki HCV ve HIV
prevalansinin yiksek olmasina baglanmistir.

izole anti-HBc pozitifligi saptandiginda, yalanci pozitiflik,
kronik hepatit B enfeksiyonu veya anamnestik reaksiyon
ayrimini yapmak o6nemlidir. Ayrica bazi durumlarda
(kronik  enfeksiyon, pencere dénemi) hastalarin
potansiyel olarak enfeksiy6z olma olasilhiginin bildiriimesi
de Onemlidir. Bu nedenle izole anti-HBc pozitifligi
saptandiginda ilk olarak, yeni kanda mimkiinse farkh bir
ticari kit ile hepatit serolojisinin tekrar degerlendirilmesi,
pencere doénemini ekarte etmek igin anti-HBc IgM
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bakilmasi ve 1-3 ay sonra anti-HBc, anti-HBs testlerinin
kontrolinln yapilmasi énerilir. Ge¢ immuniteyi (anti-HBs
kaybi) ekarte etmek icin tek doz HBV asisi uygulanir,
aslya erken doénemde yiksek titrede yanit alinmasi
anamnestik yanit olarak degerlendirilir. Yanit alinamayan
olgularda ise tarama testleri ile saptanamayacak
dizeyde HBsAg tasiyiciligi ya da sikga bahsedilen
yalanci anti-HBc pozitifligi olabilir. Kronik enfeksiyonu
kanitlamak igin HBV DNA testinin yapilmasi Onerilir.
HBV DNA testinin negatif, karaciger fonksiyon testlerinin
normal saptandigi hastalarda bes yilda bir kontrol
Onerilirken, DNA testi pozitif olup karaciger fonksiyon
testlerinin  ylksek saptanmasi durumunda kronik
enfeksiyon olarak kabul edilir (11,7).

Calismamizda, izole anti-HBc pozitifligi saptanan 837
hastada klinikler tarafindan HBV DNA testi istenme orani
%21.5, anti-HCV testinin istenme orani %96.5, anti-HIV
testinin istenme orani %75.8’dir. Calismamizin sinirlilig
izole anti-HBc pozitifligi olan 837 hasta haricinde diger

hepatit B seroloji profilindeki 21496 hastanin demografik
Ozelliklerinin ve seroloji profillerinin hasta sayisinin fazla
olmasi sebebiyle saptanamamasidir.

Sonug

izole anti-HBc pozitifliklerinde, hasta prognozu ve
enfektivite konusunda tek bir test sonucu ile net bir
yorum yapmak mumkin degildir. Hastalar ‘potansiyel
enfeksiy6z’ olarak kabul edilir ve bu hastalara ileri tetkik
ve degerlendirme yapmak 6nemlidir. Calismada elde
edilen %3.48’lik oran g6z ardi edilemeyecek diizeydedir.
Bu olgularda yeni kan érneginde tum HBV gdstergeleri
ve okilt HBV enfeksiyonu varhgi arastirmak icin HBV
DNA bakilmasi 6nemlidir. HBV DNA negatif saptanan
olgularin bir doz asilamanin ardindan anti-HBs
diizeylerinin bakilmasi énem tagimaktadir. izole anti-
HBc pozitifligi saptanan hastalarin cinsel partnerleri
mutlaka asilanmali, ¢ok sayida partneri olanlar
korumasiz cinsel iligkiden kaginmalidir.
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Grigss forseps dilatasyon teknigi ile perkiitan trakeostomi: 60 yogun bakim
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analysis of 60 intensive care patients
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0Oz

Amag: Bu calismada, Erzurum Palanddken Devlet Hastanesi Yogun Bakim Unitesi'nde 1 Ocak 2010-31 Aralik 2012
tarihleri arasinda Griggs teknigi ile agilan perkitan trakeostomilerin islem siresini ve erken komplikasyonlarini
retrospektif olarak sunmayi1 amagladik.

Gereg ve Yéntem: Calismaya alinan 60 erigkin hasta retrospektif olarak degerlendirildi. Iislem 6ncesi hastalarin
birincil tanilari, yas, cinsiyet ve entiibasyon siiresi kaydedildi. islem percutaneous tracheostomy kit (Portex, Blueline
Ultra Smiths Medical, North America) ile gergeklestirildi. islem siiresi, hastalarda gelisen erken komplikasyonlar
(minér kanama, major kanama, subkutan amfizem, pndmotoraks, yanlis pasaj, hipoksi ve mortalite), mekanik
ventilasyon silresi, yogun bakim yatis siresi ve hastaneden ¢ikis durumu kaydedildi. Yirmi olguda trakeostomi
fiberoptik bronkoskop (Olympus BF-TE2 Treviso, italy) esliginde acildi.

Bulgular: islem siiresi ortalama 6.08+2.9 dk idi. Perkiitan trakeostomiye bagli erken komplikasyon olarak {i¢ hastada
(%5) mindr kanama, bir hastada (%1.66) major kanama, bir hastada (%1,66) pndmotoraks ve bir hastada (%1.66)
yanlis pasaj gelisti.

Sonug: Griggs teknidi ile perkltan trakeostomi agilmasinin yatak basinda kisa slirede uygulanan, disik
komplikasyon oranina sahip bir ydntem oldugu kanaatine varildi.

Anahtar Sézcukler: Yogun bakim unitesi, perkitan dilatasyonel trakeostomi, fiberoptik bronkoskop, Griggs teknigi.

Abstract

Aim: In this study we aimed to present retrospective study the procedure time and early complications of the
percutaneous tracheotomies with Griggs technique between January 1% 2010- December 31" 2012 in the Intensive
Care Unit of Erzurum Paland6ken State Hospital.

Materials and Methods: Sixty adult patients were included the study and assessed retrospectively. Primary
diagnosis, age, sex and intubation time of the patients were recorded, before the procedure. The procedure was
performed using percutaneous tracheostomy kit (Portex, Blueline Ultra Smiths Medical, North America). The
procedure time, early complications (minor bleeding, major bleeding, subcutaneous emphysema, pneumothorax,
false passage, hypoxia and mortality), mechanical ventilation time, intensive care unit duration time and the patient
status at discharge from the hospital were recorded. Tracheostomy was performed by using fiberoptic bronchoscopy
(Olympus BF-TE2 Treviso, ltaly) in 20 cases.

Results: The mean procedure time was 6.08+2.9 minutes. The early complications were minor bleeding in three
patients (5%), major bleeding in one patient (1,66%), pneumothorax in one patient (1,66%) and false passage in one
patient (1.66%).

Conclusion: We concluded that percutaneous tracheostomy with Griggs technique is performed in a short time at
the bedside and had a low complication ratio.

Keywords: Intensive care unit, percutaneous dilatational tracheostomy, fiberoptic bronchoscopy, Griggs technique.
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Giris

Yodun bakim Unitelerinde endotrakeal entubasyon
uygulanan ve uzun sire mekanik ventilatére bagh
kalacagr o6ngorulen hastalara trakeostomi aciimasi
tavsiye  edilmektedir (1). Uzamis  endotrakeal
entibasyonun laringeal hasar, vokal kord paralizisi,
glottik ve subglottik stenoz, infeksiydz komplikasyonlar,
trakeal hasar (trakeomalazi, trakeal dilatasyon ve trakeal
stenoz) gibi komplikasyonlari vardir (2). Uzamis
endotrakeal entibasyona bagli gelisebilecek komplikas-
yonlari azaltmak amaciyla gercgeklestirilen trakeostomi
ile laringeal hasar azaltmak, hemsirelik bakimini ve
solunum  yollarinin  aspirasyonunu  kolaylastirmak,
glvenli havayolu saglayarak hastanin mobilizasyonunu
artirmak, hastanin  yogun bakimdan transferini
kolaylastirmak, hasta konforunu artirmak, konusmanin
erkenden geri dénmesine yardimci olmak, agizdan
beslenmeyi kolaylastirmak ve havayolu rezistansini
azaltmak amaclanmaktadir. Bu avantajlarina ragmen
trakeostomi invaziv bir girisimdir ve girisimle ilgili baz
komplikasyonlar gelisebilmektedir (3).

Trakeostomi ylzyillardir yabanci cisim, travma veya
enfeksiyonlara bagl ust hava yolu tikanikliklarinda hayat
kurtarici olmustur (4). Standart cerrahi trakeostomi ilk
kez Jackson tarafindan 1909'da, ilk modern perkiitan
trakeotomi ise Shelden ve ark. (5) tarafindan 1955'de
tarif edilmistir. GunUmize kadar birgok perkitan
trakeotomi yontemi tarif edilmis olmasina ragmen en sik
kullanilan teknikler Ciaglia ve Griggs teknigidir (6).

Perkitan trakeotominin basit, komplikasyon hizi dusuk,
ameliyathane ortami gerektirmeyen ve hasta yataginda
kisa surede uygulanabilen bir yéntem olmasi gibi
avantajlari vardir (7). Bu c¢alismada, yodun bakim
Unitemizde Griggs teknigi ile acgilan perkitan
trakeotomilerin agilma zamani, islem siresi ve erken
komplikasyonlari retrospektif olarak sunmayi amagcladik.

Gere¢ ve Yontem

Calismamiz icin Erzurum Palanddken Devlet Hastanesi
yerel etik kurulundan dosyalarin incelenebilmesi igin etik
kurul izni alindi. 1 Ocak 2011 — 31 Aralk 2013 tarihleri
arasinda yogun bakim Unitemizde perkitan trakeostomi
acilan 60 erigkin hasta retrospektif olarak degerlendirildi.
Girisim, aktive parsiyel tromboplastin zamani, protrombin
zamani kontrol degerinin 1.5 katindan az olan ve
trombosit sayisi 50.000/mm®den disiik olmayan, trakea
ve boyun yapisi normal olan (guatr, geciriimis boyun
cerrahisi, boyunda yumusak doku enfeksiyonu olmayan)
hastalara uygulandi.

Trakeostomi agilan tum olgular elektif sartlarda
hastanemizde goérevli anestezi uzman doktorlari
tarafindan gergeklestirildi. islem 6ncesi olgularin yogun
bakima vyatis tanilar, yas, cinsiyet, trakeostominin
kaginci gin acildig1 kaydedildi. Tumu orotrakeal olarak
entlibe edilmis ve mekanik ventilator destegi altindaki
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hastalar trakeostomi siiresince elektrokardiyografi, pulse
oksimetri ve invaziv arter basinci ile monitdrize edildi.
islem perkiitan trakeostomi kiti (Portex, Blueline Ultra
Smiths  Medical, North  America)  kullanilarak

gerceklestirildi (Sekil-1).

Sekil-1. Perkitan trakeostomi kiti (Portex, Blueline Ultra Smiths
Medical, North America).

islem éncesi hastalara, midazolam 0.07 mg/ kg, fentanil
1 mcg/kg, propofol 2 mg/kg ve rokuronyum 0.6 mg/kg IV
verildikten sonra % 100 oksijen ile intermittan positive
pressure ventilation (IPPV) modunda mekanik
ventilasyon uygulandi. Hasta diz olarak sirt Ustl pozis-
yonda yatirildiktan sonra omuz alti destegi ile bas
ekstansiyona getirildi. Trakeal kartilajin 1.-2. veya 2.-3.
araliyi palpe edilerek islem vyapilacak bolgeye %2
prilokain (4-5 mL) ile lokal anestezi uygulandi. Lokal
anestezi sonrasi cilt bolgesine bistiri yardimiyla vertikal
bir insizyon (8-10 mm) yapilarak 3 mL serum fizyolojik
cekilmis, ucunda 14G igne bulunan enjektér yardimi ile
belirlenen bdlgeden aspirasyon yapilarak trakea
limenine girildi. Enjektére hava aspire edildiginde
enjektdr igneden ayrilarak iginden gegirilen kilavuz tel
trakea lUmenine vyerlestirildi. Kilavuz telin Uzerinden
gecirilen 8F dilatatdr yardimiyla bdlge genisletildi. Di-
latatér gikarilarak forseps yardimiyla cilt alti ve trakea
genigletildikten sonra 7 veya 8 numara trakeostomi tuipl
kilavuz telden gegirilerek trakeaya yerlestirildi. Perkitan
trakeostomi acilan olgularimizdan 20 tanesine ise
bronkoskopi esliginde trakeostomi agildi. Bronkoskopi
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kordlari
trakeal 2.-3.

sonra
nerede

kullanicisi vokal
transliminasyonla

gectikten
kartilajin

oldugunu trakeostomiyi agan kisiye gdsterdi. islem
bittikten sonrada kandiliin dogru yerlesimi olup olmadigi
yine bronkoskopla kontrol edildi. Bu iglemlerin timi
distal ug dis ¢apr 5 mm olan fiberoptik bronkoskopla
yapildi (Sekil-2).

Sekil-2.Fiberoptik bronkoskop (Olympus BF-TE2 Treviso, Italy).

Solunum sesleri dinlendikten sonra hastalara yataginda
akciger grafisi c¢ektirildi. Hastalarda gelisen erken
komplikasyonlar (minér kanama, major kanama,
subkutan amfizem, pnomotoraks, hipoksi ve mortalite)
kaydedildi. islem sonrasi stoma gevresine sarilan kare
gazlar ile kanamanin iki saat icinde durmasi minér
kanama olarak degerlendirildi. Baskili kompreslere
ragmen iki saatten fazla siiren ve saatte 100 mL den
fazla toplamda 200 ml'yi gegen kanama, stomadan veya
aspirasyonla trakea iginden gelen kanamanin devam
etmesi major kanama olarak tanimlandi. Mekanik
ventilasyon (MV) suresi (gun), hastaneden ¢ikis durumu
(taburcu/exitus) kaydedildi. istatistiksel analiz, SPSS
19.0 programinda vyapildi. Veriler sayr (n) veya
ortalamatstandart sapma (SS) olarak sunuldu.
Komplikasyon oranlari % ortalama olarak alindi.

Bulgular

Hastalarda uzamig MV’ye neden olan birincil tanilar
Tablo-1’de gésterilmistir. Hastalarin demografik verileri,
entlibasyon siresi, islem siresi, toplam MV siresi ve
yogun bakimda yatis suresi ile hastalarin hastaneden
cikis durumlar Tablo-2'de gosterilmistir. isleme bagl
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erken komplikasyonlar Tablo-3'de goésterilmistir. islem
sirasinda gelisen toplam erken komplikasyon orani %10
olarak tespit edildi. Min6r kanama gelisen bir hastada
trakea igcinden aspirasyonla gelen kanama oldugu
belirlendi ve islemden yaklasik 8 saat sonra azalarak
durdu. Diger iki hastada hem trakea igcinden hem de
stoma ¢evresinden kanama oldu. Trakea iginden
kanama daha kisa slrede durmasina ragmen stoma
¢evresinden kanama bir hastada islemden yaklasik 12
saat, diger hastada 14 saat sonra durdu. Bu iki olguda
stoma gevresi koterize edildi.

Tablo-1. Olgularin Yatis Tanilarina Gére Siniflamasi.

Tani n=60
(% Ortalama)
Solunum Yetmezligi o
(KOAH, pnémoni, ARDS) 21 (%35)
SVH(iskemik/hemorajik) 36 (%60)
Malignite 3 (%5)

KOAH: Kronik obstriktif akciger hastaligi, ARDS: Akut respiratuar distres
sendromu, SVH: Serebrovaskdler hastalik

Tablo-2. Hastalarin Demografik Verileri, Ortalama islem Siiresi,
Trakeostominin Acildigi Yatis Gini, Toplam MV
Suresi ve Yogun Bakimda Yatig Suresi ile
Hastaneden Cikis Durumlari.

n=60 (% ortalama) /

Ortalama*S$S
Yas (yil) 75.35+1.07
Cinsiyet (E/K) 27/33
Trakeostomi (guin) 19.516+10.23
MV (giin) 37.74121.16
Toplam Yatis (giin) 41.05+27.97
Taburcu (MV ile) 5 (%8.33)

Olim 55 (%91.66)
Islem suresi (dk) 6.08+2.9

Tablo-3. Isleme Bagli Gelisen Erken Komplikasyonlar.

Komplikasyon Stkik
(%ortalama)

Major Kanama 1 (%1.66)

Minér Kanama 3 (%5)

Yanlis Pasaj 1 (%1.66)

Subkutan Amfizem ve

Pndmotoraks 1 (%1,66)

Major kanama gelisen bir hastada ise posterior duvar
erozyonu oldugu ve subkutan venlerden bir tanesinin
kanadigi tespit edildi, damar ligasyonu ve koterizasyon
yapildi. Yanlig pasaj sonucu bir hastada trakeostomi
kanlli ilk denemede trakea disina yerlesti. Durum
hemen fark edilerek kanil ¢ikarildi ve iglem tekrarlandi.
Komplikasyon gelisen hastalara bronkoskopi yapilarak
trakeada herhangi bir patoloji olmadigi saptandi. Bir
olguda isleme bagl subkutan amfizem ve pndmotoraks
saptandi, c¢ekilen yatak bagli grafide pndmotoraks
dogrulandi. Olguya tek tarafli tip torakostomi uygulandi.
Hi¢ bir olgumuzda yara yeri enfeksiyonu, ciddi hipoksi ve
mortalite gelismedi.
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Tartisma

Yogun bakim hastalarinda en sik trakeostomi
endikasyonu, solunumsal ya da néromuskdler hastaliklar
sonucu uzamig mekanik ventilasyon ile iligkilidir (3).
Bizim sonucglarimiz da literatirle uyumludur mekanik
ventilasyon ihtiyaci 30 gini asan olgularimiza
trakeostomi agilmistir.

Perkitan trakeostomi, cerrahi trakeostomiye oranla daha
¢ok tercih edilmektedir. Yapilan bazi c¢alismalarda
cerrahi trakeostomiye godre perkitan trakeostomide
erken ve ge¢ komplikasyonlarin daha az goéruldugu
bildirilmigtir (3,7,8). Bazi galismalarda ise deneyimsiz
kisilerce uygulandiginda perioperatif komplikasyon ve
0lim insidansinin yiiksek olabilecegdi bildiriimistir (8,9).
Bizim komplikasyon oranlarimiz da literattirle uyumludur,
bu sonucu iglemin deneyimli anestezi uzman doktorlari
tarafindan yapilmasina baglayabiliriz. Perkitan trakeos-
tomi uyguladigimiz toplam 60 olguda kardiyorespiratuvar

arrest ve perioperatif Olim gibi komplikasyonlar
gelismedi.
Perkitan trakeostominin  cerrahi ydénteme gdére

Ustinlikleri birgok galismada ortaya konulmustur (10).
Bu nedenle yogun bakim dnitelerinde yaygin olarak
uygulanan bir yontem haline gelmistir. Ancak, 12 yasin
altindakilerde, trakeada anatomik anormalligi
bulunanlarda, boyunda yumusak doku timoru, girisim
yerinde aktif yumusak doku enfeksiyonu, pihtilasma
bozuklugu, kanama diyatezi olanlarda uygulanmamasi
Onerilmektedir. Ayrica servikal vertebrada uygun
pozisyon verilmesini engelleyecek sorun olmasi, kisa
boyun ve ileri derecede kifoz, islemi guglestiren
faktorlerdir. Pulmoner rezervi kisith olgularda ise ¢ok
kolay hipoksi geligsebileceginden perkitan trakeostominin
yine tecrubeli kisiler tarafindan agilmasi 6nerilmektedir
(11). Yogun bakim unitemizde trakeostomi endikasyonu

konulan olgularda, yukarda bahsedilen anatomik
anomalileri olan olgularimiza KBB konsultasyonu
istenmistir. KBB uzman doktorlari tarafindan
degerlendirilen olgularimiza cerrahi trakeostomi

endikasyonu varsa yine ayni cerrahi ekip tarafindan
hastaya cerrahi trakeostomi acilmistir.

Kanama ile ilgili olarak degisik sonuglari olan ¢calismalar
bulunmaktadir (7,10). Yapilan g¢aligmalarda stomadan,
sizinti seklinde olan kan kaybinin 50-100 mL oldugu
gOsterilmigtir. Minér kanamalarin, uzamis islemlerde
goruldigl ve kompresyonla kontrol altina alindigi major
kanamalarda ligasyon gerektigi bildiriimistir  (9).
Calismamizda bir olguda cerrahi midahale gerektirecek
kanama olmustur. Bu olguda kanamanin nedenini
aciklayacak bir sebep bulunamamistir. Zira tim
olgularimiz perkiitan trakeostomi konusunda deneyimli
uzman anestezi doktorlar tarafindan acgilmistir. Ayrica
bu olgumuzda kanama diyatezine yol agacak laboratuvar
bulgusu da yoktu.
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Perkutan trakeostomide komplikasyonlarin azaltiima-
sinda deneyimin énemli oldugu belirtilmistir (9). Yogun
bakim uUnitemizdeki trakeostomi endikasyonu konulan
olgularin timadnin islemi elektif kosullarda gercekles-
tirilmistir.  islem sirasinda  fiberoptik  bronkoskop
kullaniimasinin (Sekil-2) ¢zellikle yanlis pasaj ve trakea
arka duvarinda yirtilma olugsmasi gibi komplikasyonlarin
azaltiimasinda o6nemli oldugu vurgulanmigtir (9,10).
Yogun bakim Unitemizde perkitan trakeostomi acilan
toplam 60 olgunun 20 tanesine fiberoptik bronkoskop
kullanilarak agilmistir. Zira karsilastirmali yapilan galis-
malarda bronkoskopi kullanilan olgularda komplikasyon
oraninin daha dislk oldugu gézlenmistir (8-10). Bizim
komplikasyon oranimizin disukligu fiberoptik bronkos-
kop kullanimi ile ilgili olmadidi kanaatindeyiz. Fiberoptik
bronkoskop esliginde gergeklestirilien sadece 20 olgu ile
klinik bir gbézlem yapmak mumkin olamayacag! gibi,
klasik kor teknikle agma deneyimlerimiz daha fazla idi.
Komplikasyon oranimiz deneyimimizin fazla oldugu
metodla iligkili oldugu kanaatindeyiz.

Perkitan trakeostomi sonrasi gelisebilecek en ciddi
komplikasyonlardan biri de tansiyon pndmotorakstir. Bir
meta-analizde 1985-1996 yillari arasinda perkultan
trakeostomi uygulanmasi ile iligkili yayinlar incelenmis ve
toplam 1817 olguyu kapsayan bu c¢alismalarda
pnémotoraks insidansi %0.2 olarak belirlenmistir (11).
Pnomotoraks sikligina iliskin dider calismalarda farkl
oranlar da bildirilmistir. Bu oranlar %21.4, %1.9, %3.1,
%0.3 ve %0 dan olusmaktadir (9-11). Trottier ve ark. (12)
galismasinda perkitan trakeostomi uygulanan 24
olgunun 3’unde (%12.5) trakea arka duvari perforasyonu
ve bunun sonucunda tansiyon pndmotoraks oldudu
belirtilmistir. Bu perforasyonlar bronkoskop ile ancak
trakeostomi kanili 1-2 cm geriye gekilince gorilebilmis
ve ikisinde trakeadaki yirtlma cerrahi girisim ile
dizeltilmistir. Bu g¢alismanin sonucunda pnomotoraksin
trakea arka duvar perforasyonu sonucu gelistigi, trakea
arka duvari yirtilmasinin da, ya kilavuz telin trakea iginde
olmamasina ya da kilavuz telin ¢ok geriye cekilerek
dilatatériin boyundan daha kisa bir kisminin trakea
icinde kalmasina baglh oldugu ileri surdlmustur.
Bronkoskopi yardimiyla branul ve kilavuz telin trakea
icindeki pozisyonunun dogru oldugunun saptanmasi ve
islem suresince kilavuz telin dogru pozisyonda sabit
kalmasi ile trakea arka duvari perforasyonu ve bunun
sonucunda  gelisebilecek pndmotoraks, subkutan
amfizem gibi komplikasyonlar engellenebilir. Ayrica
bronkoskopi yardimiyla trakeanin orta hattan delinmesi
ve trakeostomi kanllinun orta hattan yerlestiriimesi
saglanabilir (12). Deneysel ve kadavra ¢aligsmalarinda bu
prensiplerin  uygulanmasiyla trakea arka duvari
perforasyonunun mumkin olmadigi gdsterilmistir (12).
Klinik bir calismada, Griggs teknigi ile trakeostomi agilan
76 olgunun 35inde bronkoskopi esliginde 41’inde
bronkoskopisiz yapilmis ve komplikasyonlar karsilastiril-
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mistir (13). Bu calismada genel komplikasyon oranlari
benzer bulunmakla birlikte bronkoskopisiz uygulanan
Griggs teknigi sonrasi bir olgunun tansiyon pnémotoraks
sonucu 6ldugu, 2 olguda ise trakea arka duvari hasari
gelistigi bildirilmistir (13). Baska klinik ¢alismalarda da
perkiutan dilatasyonel trakeostominin  bronkoskopi
esliginde yapilmasi ile pndmotoraks, dilatatér veya
trakeostomi kanullindn trakea disina pasajl ve trakea
arka duvari yirtilmasi gibi komplikasyonlarin buytk
oranda Onlenebilecedi ileri slUrlUlmustir (14,15).
Olgularimizda ise perkitan dilatasyonel trakeostominin
bronkoskopisiz yapildii olgulardan birinde tansiyon
pndmotoraks gelisti ve tlp torakostomi uygulandi,
bronkoskopi esliginde yapilanlarda ise bu komplikasyon
gOrulmedi. Pnémotoraks gelisen olgunun trakeasi daha
sonra bronkoskop ile incelendi. Ancak trakeostomi
kantli 1 cm kadar cekilmesine ragmen trakea arka
duvarinda pnémotoraksa neden olabilecek herhangi bir
yaralanma gorulmedi.

Erden ve ark. (15), Griggs teknigi ile trakeostomi agilan
85 hastayl sunduklar ¢calismada; yanlis pasaj (%1.1),
pndémotoraks (%1.1), kanama (% 3.5), iki hastada baskili
pansuman, bir hastada ise arter ligasyonu gerektiren
kanama ve subkutan amfizem (%1.1) gelistigini
bildirmistir. Ayrica hi¢ bir hastada mortalite olmadigi
belirtilmistir. Bizim sonuglarimiz da bu sonuglar ile birebir
ortismektedir.

Anon ve ark. (7), Ciaglia ve Griggs tekniklerini
karsilagtirdiklar ¢calismada, Griggs tekniginin kullanildigi
38 hastada islemin ortalama 17 dk strdigu, islem suresi
ve komplikasyon oranlarinin tecriibe ile ciddi olarak
azaldigr vurgulanmigtir. Komplikasyon olarak birer
hastada trakeal yirtik, yanls pasaj ve amfizem, g
hastada ise kanama geligsmistir. Ciaglia teknigi sirah
dilatasyon teknigidir, dilatasyonlara 12F dilatatér ile
baslanir ve 36F dilatatére kadar sirayla genisletme
yapilir (6). Olgularimizin timine Griggs teknigi ile
trakeostomi aciimistir ve retrospektif bir calismadir.
Anon ve ark. (7), her iki teknigi karsilastirdiklari
calismada komplikasyon oranlarini benzer bulmuslardir.

Kaynaklar

Bizim sonuglarimiz da bu sonuglar
gOstermektedir.

Byhahn ve ark. (16), Griggs ve Fantoni tekniklerini
karsilagtirdiklari calismada; Griggs teknigi ile iglemin
ortalama 4.8 dk’da gergeklestirildigini ve 50 hastanin
ikisinde (%4)’inde majér komplikasyon (masif kanama ve
amfizem) gorildigi bildirilmistir. Fantoni teknigi diger
perkitan tekniklerden farkhdir, rigid trakeoskop yardimi
ile acilabilmektedir. Griggs Teknigine gore daha invaziv
bir yontem kabul edilmektedir. Bu ydntem igeriden
kontrolli oldugu icin gocuklarda ve disaridan anatomik
olarak trakeostomi yerinin belirlenmesinin zor oldugu
durumlarda kullanilabilmektedir (17).

ile paralellik

Birbicer ve ark. (18) farkli bir perkitan trakeostomi
yontemi olan PercuTwist tek adimli rotasyonel dilatasyon
teknigi ile agillan 80 hastayr sunduklari g¢alismada
yalnizca iki (%2.5) hastada minimal kanama gelismistir.
islem siiresinin uzmanlar tarafindan vyapilanlarda
ortalama 2.9 dk, egitim déneminde ki asistanlarda ise
13.2 dk oldugu belirtiimis ve deneyimin 6nemli oldugu
vurgulanmigtir.  Bizim komplikasyon oranimizin bu
calismadan biraz ylksek olmasinin nedeni, farkli bir
teknikle trakeostominin aciimis olmasi ile iligkili olabilir.

Tum olgularimiz dikkate alindiginda; komplikasyon
olarak minor kanama (%5), major kanama (%1.66), yanhs
pasaj (%1.66) ve subkutan amfizem ve pndmotoraks
(%1.66) olarak tespit edildi. Toplam 60 vakada
komplikasyon oranimiz %10 ile literatirde bildirilen
calismalardan minimal diizeyde fazla idi. Bunun nedeninin
olgu sayimizin literatirde bildirilen galismalara gére daha
az olmasindan kaynaklandigini distinmekteyiz.

Sonug

Griggs teknigi ile perkitan dilatasyonel trakeostomi
acllmasinin yatak basinda uygulanabilen, disuk
komplikasyon oranina sahip bir yontem oldugu,
deneyimli kisilerce yapildi§i takdirde givenle uygulana-
bilecegi kanaatine varildi.
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Comparison of the biomechanics of plates with modified surface texture in an in
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Abstract

Aim: Plate and screw combinations have long been in frequent use in the surgical treatment of bone fractures.
Developments in the essentials of surgical fracture treatment in the last few years are mainly due to a better
understanding of different responses to varying mechanical conditions and advances in the science of materials used
for treatment. This study aimed to assess the stability of plates whose surface texture had been modified without
affecting their structural characteristics.

Materials and Methods: The plates used in the study were prepared as standard four-hole plates according to three
different surface designs; sanded, grooved or smooth. The plates were designed for the particular characteristics of
chicken bones; they were applied following transverse osteotomy of the femur. Their stability was biomechanically
tested in vitro. The bones subjected to osteotomy and fixated by plates were tested for axial compression loading,
three-point bending and torsion.

Results: Mean resistance force for grooved surfaced plates was superior to sanded and smooth surfaced plates for
all test types. The plates with grooved surface were the most resistant, followed in the order by the sanded and the
smooth (control) plates (p<0.05).

Conclusion: The study showed that the plates with surface modifications were at least as stable as the control group
plates. We found most stable plate as grooved surfaced plate. The possible effects in the living organism are yet
unknown.

Keywords: Biomechanics, plates, stability, osteosynthesis.

0Oz

Amag: Kemik Kiriklarinin cerrahi tedavisinde uzun zamandir plak ve vida kombinasyonlari siklikla kullaniimaktadir.
Son yillarda kiriklarin cerrahi tedavisinin temel prensiplerinde bir takim dedisiklikler meydana gelmistir. Bu degisim
kirik iyilesmesinin farkli mekanik kosullar altinda farkliliklar géstermesinin anlasiimasi ve kirik tedavisinde kullanilan
malzeme bilgisinin gelismesiyle olmustur. Bu c¢alismada yapisal 6zelligi degistirimeden ylizey sekli degistirilen
plaklarin stabilitesi degerlendirilmesi amaglandi.

Gereg ve Yontem: Calismada karsilastirilan plaklar, (¢ farkll dizaynda (pdriizl(i, oluklu ve pliriizsiiz) ve standart
olarak 4 delikli plak seklinde tasarlandi. Tavuk kemiginin ézelliklerine gbére hazirlanan plakiar, tavuk femurlarina
yapilan transvers osteotomi sonrasi fikse edildi. Plaklarin stabiliteleri in vitro kosullarda biyomekanik olarak test edildi.

Plaklarla tespit edilmis osteotomize kemiklere aksiyel yiiklenme (kompresyon), lic nokta biikme (bending) ve burma
(torsiyon) testleri uygulandi.

Bulgular: Yapilan in vitro biyomekanik testler sonucunda plaklarin stabiliteleri arasinda istatistiksel olarak anlamii
fark saptandi (p<0.05). Oluklu yiizeye sahip plaklarin en direngli oldugu gériild(.

Sonug: Bu calisma, ylizey sekli degistirilmis plak gruplarinin ézellikle aksiyel yliklenme altinda en az kontrol grubu
kadar stabil oldugunu gésterdi. Ancak kullanilan plagin canli organizma iginde nasil sonuglar verecedi heniiz
bilinmemektedir.

Anahtar Sézciikler: Biyomekanik, plak, stabilite, osteosentez.
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Introduction

Plate and screw combinations have been in frequent use
for about a hundred years to treat fractures in orthopedic
surgery. Better understanding of the factors affecting
fracture healing; in particular, has helped aiming at an
earlier and more functional healing process. The
development of science and technology has resulted in
new plate materials and designs.

Today, main problems in plate-screw fixation are the
loosening and/or fracture that are formed due to the load
on the plate and screw (1,2). Even though early
problems related with plate-screw such as metal
corrosion and resistance failures have now been
corrected, it cannot be stated that more recent designs
have solved all problems. The need for further studies is
felt in order to both accelerate bone healing and develop
a plate that will be free of adverse effects on bone
physiology (3). The efforts to reduce the contact surface
in order to optimize physiologic healing environment
resulted in the development of limited contact dynamic
compression plate (LC-DCP), the point-contact fixation
(PC-Fix) and minimum-contact plate (MCP) (4). Although
plate types and designs have been changed, there is
limited data about the surface type of plates.

In this experimental study, we aimed to evaluate
biomechanical stability of the different surface plates in
an in vitro chicken bone model. We hypothesized that
experimental plates with different surface types should
reduce bone-plate contact area. Besides, they were
intended to be at least equivalent to their traditional
counterparts as to their biological properties, stability
and physical resistance.

Materials and Methods

The present in vitro experimental biomechanical study
was performed in collaboration with Ondokuz Mayis
University Department of Orthopedics and Traumatology
and Atatirk University Mechanical Engineering Division
Biomechanics Research Laboratory.

The experimental plates in this study were four-hole
plates with made of stainless steel 316 L (ASTM #F55-
82). This material was selected for its high resistance to
corrosion and stress, and its ease of tooling.

Control group plates were not subjected to any
additional operations. Other study groups' plates were
two different designs of surface texture. Experimental
plates worked by either sanding of the surface or
opening 0.2 mm deep criss-cross grooves, respectively,
for each group (Figure-la/e and Figure-2). All plates
were designed to the dimensions of chicken bones.

In this study, fresh chicken femurs were used. All femurs
were used indifferently of left or right laterality, without
undergoing any chemical process, after having been
dissected without trauma from soft tissues. They were
kept at +4°C until the experiment for up to 18 hours.
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Figure-1. a. Design of the plates used in the study (dimensions,
millimeter). b. Design of the plates used in the study
(sanded surface). c. Design of the plates used in the
study (grooved surface). d. Design of the plates used
in the study (profile). e. Design of the plates used in
the study (elevation).

All bones were subjected to a transverse osteotomy by a
motorized saw at mid-diaphysis, leaving a two millimeter
(mm) defect in the fracture line. The plates were fixated
to the bone using four 14x2 mm self-taping cortical
screws. Screw holes 1.5 mm in diameter had been
drilled for these screws, which were tightened by
applying a standard torque of 1.5 Nm.
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Figure-6. A bone being tested for torsion.
Figure-2. Appearance of the plates used in the study.

Il\l7ll|\l||

Figure-4. A bone being tested for axial compression.

Figure-7. Bones prepared for torsion tests.

For the axial compression test, all bones were cut at the
same length (60 mm), perpendicularly to the diaphysis in

l : order to be placed upright on the test platform in
standardized fashion. The distance between the plate
Figure'S.AbOne be|ng tested for three-point bend|ng edge and the osteotomy Ilne was kept equal on both

sides of the line (Figure-3, Figure-4).
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The Shimadzu AG-IS 100 (Tokyo, Japan) device was
used for the axial compression (Figure-4) and the three-
point bending tests (Figure-5), while the rotation test was
performed on a JINAN/NDW-200 (China) device
(Figure-6).

A different bone was used for each loading test. The test
groups consisted of ten experiments each. Three
different groups of plates were fixated on a total of 90
chicken bones, of which 30 were subjected to axial
compression testing, 30 to a three-point bending test
and the last 30 to a torsion test.

The press device was calibrated before loading for each
experiment for the axial compression and torsion tests.
Compression was applied in a progressively increasing
fashion, setting the press velocity to 1 mm/minute. Forces
at the point of maximum resistance of the integral bone
and its subsequent deformation were recorded.

For the torsion test, non-osteotomized contralateral bones
were fixated to clasps at both ends with equal force and
the loading force was equal for all experiments (Figure-6
and Figure-7). Rotation was applied in a progressively
increasing fashion, setting the press velocity to 1
mm/minute. The amount of displacement achieved under
loading was noted and the rotation calculated from it.

Statistical Evaluation

Results were stated as meanzstandard deviation (SD).
Statistical treatment of the loading test data was
performed using the SPSS software package (SPSS
15.0 for Windows, SPSS Inc., 2006). A univariate model
was built from general linear tests to evaluate the data
from the axial compression, three-point bending and
torsion tests. Results with a p value of <0.05 were
accepted as significant.

Results

Different load displacement curves were obtained out of
each group of plate design in each of the axial
compression, three-point bending and torsion tests
(Figures-8-10).

Axial compression

1 L5 2 25

displacement, mm

Figure-8. Load displacement curves for axial compression tests
(blue: grooved surface, green: sanded surface, red:
smooth surface)
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Figure-9. Load displacement curves for three-point bending
tests (blue: grooved surface, green: sanded surface,
red: smooth surface)

Torsion

©

<

o o o
PO

Resistance of torsion, Nm
w

0 ] 10 15 20 25 30 35
Angle of torsion, ° derece

Figure-10. Load torsion angle curves for torsion tests (blue:
grooved surface, green: sanded surface, red:
smooth surface)

Mean resistance force for grooved, sanded and smooth
surfaced plates under axial compression, three-point
bending and torsion test was shown in Table-1. Mean
resistance force for grooved surfaced plates was
superior to sanded and smooth surfaced plates for all
tests.

Table-1. Mean Resistance Force for Plates Under Different
Biomechanical Tests (n=10).

Axial Three- Torsion
compression point (degree)
(Newton) bending
(Newton)
Grooved surface 328.1£54.5 227.9£138.2 19+3.6
Sanded surface 224.3161.2 124.1+23 455176
Smooth surface 147.946.5 107+13.7 56.5+37

Analysis of variance indicates that the differences both
among the plate types and different tests with regard to
the maximum withstood force are statistically significant,
with a p value of 5%. A statistically significant correlation
between different surface textures and types of test was
also identified.

The plates with grooved surface were the most resistant,
followed in the order by the sanded and smooth (control)
plates (p<0.05, Table-2).
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Table-2. Forces Achieving Deformation in the Plate and Bone
Distributed by Type of Surface.

Force* (Newton)

Grooved surface 189.33
Sanded surface 131.3
Smooth surface 103.8
*p<0.05

Discussion

The essential physical properties of the bone are
resistance and rigidity. When the parts of a bone that
was rigid before fracture become independently mobile,
transmission of force through that bone, considered its
essential function, becomes inexistent (5). Fracture
treatment aims at ensuring stability with a minimum of
damage to the vessels and tissues of the injured area
and the best possible anatomic restoration (6). Various
internal fixation methods and their different combinations
are used for this purpose; plate and screw combinations
being the most frequently encountered (5,7,8).

Fracture treatment using plates started in 1895, when
Lane presented a metal plate for use in internal fixation.
Being resistant and formable, metals are the main
materials used for this purpose (6). The plates used in
our study had been made from stainless steel with
verified biocompatibility (316 L, ASTM No: F55-82)
(6,9,10).

The resistance of plates depends directly from the raw
material used, their shape and especially their thickness
(6,9). All plates used in this study had the same raw
material, geometric shape and dimensions.

Biomechanical tests are generally used to compare
implants and fixation methods. Biomechanics testing
aims to predict load changes in the body and predict the
behavior of different systems. Cadaver bones from
humans or animals or materials that imitate the
mechanical properties of bone may be used to this end.
Synthetic, homogeneous materials are being proposed
as optimal; being entirely standardized (11-13). Studies
performed with chicken bones have also been published
(14). Our study strove to obtain a maximum of
standardized conditions with animal cadaver bones.
Cadaveric bones from chicken were selected as being
the easiest and cheapest to obtain. In the absence of
access and procurement difficulties, separate bone
could be used for each single test; bones were allowed
to be deformed.

Knowledge on the biologic aspects of fracture treatment
has been increasing, especially in the last 20 years (6).
Osteoporosis has been observed in bones fixated by
rigid metal instruments; this is mainly traced back to two
causes (15-17). One is the fact that rigid fixation
materials keep the bone from the physiologic loads
necessary for its self-regeneration; the other is
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reconducible to the effect on the periosteum, an
extremely important tissue in blood perfusion, as a result
of the wide surgical exposure during the placement of
plates and the pressure exerted by the latter (3,15,18).

Reducing the contact area between the plate and the
bone may minimize vascular damage in the fracture
area, preventing or reducing osteoporosis and
accelerating bone healing (16,17). Various authors
attempted to avoid physiologic adverse effects by
designing plates as resistant as the traditional ones but
minimizing the plate-bone contact surface.

A Swiss group developed LC-DCP to increase stability
while minimizing effects such as the decrease in
perfusion and development of cortical osteoporosis
following plate and screw implantation. This application
managed to decrease the bone-plate contact area by
about 50% (19).

Gunst et al. (20) established that blood perfusion was
improved by the use of plates with reduced surface, using
disulphine blue injections to evaluate cortical blood flow in
sheep. The investigators of dynamic compression plate
(DCP) and LC-DCP published histomorphometric data
based on experiments with plates assuring full contact to
the bone on one side; they found more necrosis on the
side with full contact (3). Several clinical studies have
indicated that healing times were similar to each other
when using DCP and LC-DCP (3).

Abel et al. compared the MCP with the earlier
established internal fixation plates DCP and LC-DCP
using four-point bending and torsion tests. MCP was
designed to reduce bone-plate contact area by 15%
(21). A significant property of the new design was its
minimization of damage to cortical blood flow by keeping
the contact area away from the fracture area.
Mechanically speaking, the MCP plate possesses
sufficient rigidity and resistance for clinical applications;
it is at least as stiff and strong as an already widely-used
plate (21). The last mentioned study represents a
precursor for ours. Plates with their contact area reduced
by altering the surface texture were compared in in vitro
tests to smooth-surfaced controls after fixation to
chicken femurs in our study; plates with altered surfaces
were found to be more stable. We found most stable
plate as grooved surfaced plate.

Limitation of our study was that the effect of the
experimental plates on bone physiology could not be
evaluated, as the study had not been performed in an in
vivo model.

Even though there is no universally recognized set of
parameters for the fixation stiffness and strength that will
ideally provide a successful healing, the reliability of
fixation represents a priority. Therefore, a new fixation
device that exhibits stiffness and strength comparable to
those of the conventional models may be accepted as a
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reliable fixation. The plates newly designed with an  being unknown, appropriate in vivo controlled studies in
altered surface texture to keep stability, especially axial  the animal are needed.
and torsion stability, were found to be more stable than  Conflict of interest

the control plates under the experimental force
conditions of the study. The possible behavior in the
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living organism of the new grooved or sanded plates
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Percutaneous treatment of renal embolism in a patient with flank pain

Yan agrisi olan bir hastada renal embolinin perkutan tedavisi

Emrah Acar Mehmet Fatih Yilmaz Slleyman Barutgu ~ Aykun Hakgdér  Emine Demiryapan
Muzaffer Kahyaoglu  Blgsra Guvendi Cetin Gegmen

Kosuyolu Heart and Vascular Diseases Training and Research Hospital, Clinic of Cardiology, istanbul,
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Abstract

Renal arterial embolism is caused by distal embolization from a cardiac source in the settings of apical aneurism or
atrial fibrillation. The clinical presentation of renal arterial embolism can change. Diagnosis is generally delayed due
to non-specific symptoms and can be made using duplex ultrasound, contrast enhanced computed tomography,
gadolinium enhanced magnetic resonance imaging or renal artery angiogram. The traditional treatment for renal
arterial embolism has been anticoagulation and open surgery. In parallel with advances in endovascular technology,
percutaneous intra-arterial thrombolysis and mechanical thrombectomy have been used to treat renal arterial
embolism. The decision to perform thrombolysis in renal arterial embolism should be individualized to different
patients and all the contraindications, both absolute and relatives, should be taken into account. Complications of
endovascular treatment of renal arterial embolism include distal embolization, arterial rupture, cardiac events and
death. In this paper we present a case about renal embolism treated by endovascular treatment.

Keywords: Renal embolism, percutaneous treatment, thrombolytic treatment, atrial fibrillation, cardiac thrombus,
computed tomography.

0z

Renal arteriyel emboli apikal anevrizma veya atriyal fibrilasyon zemininde kalp kaynakli distal embolizasyonla
meydana gelir. Renal arteriyel embolinin basvuru sekilleri degisiklik gdsterebilir. Tani miiphem semptomlardan 6tdirii
genelde gecikmeli konulur ve dubleks ultrasonografi, kontrast bilgisayarli tomografi, gadolinyumlu manyetik rezonans
gériintileme veya konvansiyonel renal anjiyografi ile konulabilir. Renal tromboembolinin geleneksel tedavisi
antikoaglilasyon ve acik cerrahi ybéntemlerdir. Endovaskiler teknolojideki ilerlemelere paralel olarak perkiitan
intraarteryel tromboliz ve mekanik trombektomi de kullaniimistir. Tromboliz uygulama karari hasta bazinda
degerlendirilmeli; trombolizin mutlak ve mutlak olmayan kontraendikasyonlari géz éniinde bulundurulmalidir. Distal

embolizasyon, arteriyel riiptiir, kardiyak problemler ve éliim endovaskiiler tedavinin komplikasyonlari arasinda yer
alir. Biz bu yazida endovaskliler yéntemle tedavi edilen bir renal arteriyel emboli olgusunu ele aldik.

Anahtar Sézciikler: Renal emboli, perkiitan tedavi, trombolitik tedavi, atriyal fibrilasyon, kardiyak trombds,
bilgisayarli tomografi.

Introduction The treatment modalities include both surgical and
endovascular approaches (1-3). We present a case
about renal embolism treated by percutaneous
approach.

Renal arterial embolism is caused by distal embolization
from a cardiac source (1). The clinical presentation of
renal arterial embolism is versatile (2). Diagnosis is
generally delayed due to non-specific symptoms and can  Case Report
be made using duplex ultrasound, contrast enhanced
computed tomography, gadolinium enhanced magnetic
resonance imaging or renal artery angiogram (2-3).

A 64-year old male was admitted to our emergency
service with a history of pain over the right flank region
for several hours. He had anterior myocardial infarction
and percutaneous coronary intervention to the left
anterior descending coronary artery. His medical history

Corresponding Author: Emrah ACAR also included a left ventricle apex thrombus and
Kosuyolu Heart and Vascular Diseases Training and Research ~ permanent atrial fibrillation, and he was anticoagulated
Hospital, Clinic of Cardiology, Istanbul, Turkey with warfarin. On the physical examination, his general
Received: 29.09.2015 Accepted: 17.11.2015 health situation was moderate. On electrocardiogram,
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rhythm was atrial fibrillation with a rate of 120 beat per
minute, Q waves were detected at pre-cordial V1 to V4
derivations. Blood pressure was 170/90 mmHg. Blood
test results at admission revealed the following; white
blood cell count (WBC) 15.200/mm® lactate
dehydrogenase (LDH) >953 U/L, blood urea nitrogen
(BUN) 42 mg/dL, creatinine (Cre) 1,5 mg/dL, and
international normalization ratio (INR) for anticoagulation
effectiveness was at subtherapeutic level of 1.4.
Transthoracic echocardiography showed an apical
aneurism with a 1.4 cm x 1.3 cm sized thrombus and a
low left ventricle ejection fraction with mild mitral and
tricuspidal regurgitation. A contrast enhanced spiral
computed tomography (CT) was performed for a
definitive diagnosis.

Figure-1.a. CT shows the obstructed right renal artery with
thrombus (Arrow indicates the renal arterial
obstruction caused by thrombus). b. Renal
angiographic image of the obstructed right renal
artery. The flow was disrupted. c. Balloon angioplasty
procedure. d. After the thrombolytic administration
and balloon angioplasty, the flow was achieved in the
right renal artery. e. The control renal angiography
revealed the renal artery patency and not obstructed
flow.

Occlusion of the right renal artery was detected (Figure-
1a) and also showed the left ventricular apical thrombus.

Afterwards we informed the patient about the
angiography procedure and possible treatment
modalities. The patient signed the enlightened
confirmation form. Emergency renal angiography

revealed the right renal artery was occluded with a
thrombus (Figure-1b). On emergency condition, we
engaged a 7F renal guiding catheter in the right renal
artery ostium, and then a 5F Judkins Righ (JR)
diagnostic catheter was advanced through that renal
guiding catheter to extract thrombus mechanically with
manual aspiration. Some parts of the thrombus were
aspirated. In an attempt to recanalize the renal artery, 10
mg of recombinant tissue plasminogen activator was
directly administrated into the renal artery. Subsequently
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a bolus dose of tirofiban was infused selectively into the
renal artery. This resulted in improvement of antegrade
flow but incomplete recanalization. So, we performed a
balloon angioplasty with a 3.0 mm x 20 mm semi-
compliant balloon (Figure-1c), distal embolic protection
was not used during the procedure, and there was no
evidence of distal embolization in complete angiography
(Figure-1d). After the percutaneous procedure,
administrative dose of tirofiban was infused for 12 hours.
Abdominal pain disappeared and urine output remained
adequate. Forty-eight hours later, angiographic follow-up
confirmed the complete lysis of the thrombus in the right
renal artery (Figure-le). No renal and hemorrhagic
complication was observed and the patient was
discharged a week later on warfarin with a therapeutic
level of INR and acetylsalicylic acid. One month later,
serum creatinine level was detected as 1.0 mg/dL,
follow-up duplex ultrasound confirmed a widely patent
renal artery without hemodynamically significant
stenosis. The patient is being followed currently without
any problems.

Discussion

Renal arterial embolism is a relatively rare condition (1)
caused by distal embolization from a cardiac source in
the settings of apical aneurism or atrial fibrillation (2).
Other risk factors include heart failure, valvular disease
and hypercoagulable states (1). The clinical presentation
of renal arterial embolism can change. Some patients
present with acute abdominal or flank pain and elevated
blood pressures (1). Others present with subacute
symptoms, poorly controlled chronic hypertension and
worsening renal function (3). Diagnosis is generally
delayed due to non-specific symptoms and can be made
using duplex ultrasound, contrast enhanced computed
tomography, gadolinium enhanced magnetic resonance
imaging or renal artery angiogram (2,3).

The traditional treatment for renal arterial embolism has
been anticoagulation and open surgery (1-3). Open
surgical revascularization includes open embolectomy
and/or aorto-renal bypass (1-3). Although effective in
restoring renal function, open surgery can be associated
with significant morbidity and mortality (1,2). In parallel
with advances in endovascular  technology,
percutaneous intra-arterial thrombolysis and mechanical
thrombectomy have been used to treat renal arterial
embolism. Intra-arterial thrombolysis for treatment of
renal artery embolism was first reported in 1981 (4).
Since then, multiple reports have been published
describing successful percutaneous thrombolysis in the
treatment of renal arterial embolism and renal arterial
thrombosis (5). Bleeding is the most catastrophic
complication of intra-arterial thrombolysis and severe

complications including intracranial bleeding and
hemorrhagic stroke have occurred in up to 6% of
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patients (6). The decision of performing thrombolysis in
renal arterial embolism should be individualized to
different patients, and all the contraindications both
absolute and relatives should be taken into account.

Also percutaneous rheolytic thrombectomy has been
used (7) and more recently rheolytic pharmaco-
mechanical thrombectomy has been used to treat acute
renal arterial embolism (8). We extracted thrombus
mechanically with manual aspiration through the 5F JR
diagnostic catheter in the engaged 7F renal guiding
catheter. We selected that modality as we could not
obtain rheolytic mechanical thrombectomy device easily
on emergency conditions in our institution. Therefore, we
used manual aspiration, and then we infused 10 mg of
tPA and tirofiban intra-arterially into the right renal artery.
The flow ameliorated but incompletely. We performed
balloon angioplasty. Balloon angioplasty has been used
adjunctively during percutaneous thrombectomy of renal
arterial embolism (7).
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events and death. The renal parenchyma does not
tolerate distal embolization (1, 7). Efforts to minimize this
complication during renal arterial interventional
procedures are important particularly in patients with
impaired renal functions. Pharmacological thrombolysis
may have a limited effect. So, glycoprotein 2b/3a
inhibitors like tirofiban infusion (10) may be adjunctive
role for limiting distal embolization just like in our case.

In conclusion, renal arterial embolism is rare but can be
related with a high risk of loss of renal parenchyma.
Percutaneous interventions including intra-arterial
thrombolysis and mechanical thrombectomy like
thrombus aspiration with balloon angioplasty can be
used effectively to treat renal arterial thromboembolism.
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Kunt karin travmasina bagh mezenterik avulsiyon
Mesenteric avulsion in a blunt trauma
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Klnt travma sonucu mezenter yaralanmasi olduk¢a nadirdir, ancak kint batin travmasi ile gelen hastalarda mutlaka
g6z 6ninde bulundurulmalidir. Bu yaralanmalarin tanisi oldukga zordur ve gogu zaman hemodinamik instabilite
sonucu yapilan laparotomilerde saptanir. Elli iki yasinda erkek hasta arag ici trafik kazasi nedeniyle Acil Servise
basvurdu. Gelisinde Glasgow koma skalasi 14, tansiyon arteriyel 70/50 mmHg, nabiz 78/dk, hemoglobin 11 g/dL,
hematokrit %34 ve l6kosit 6500/mm?* saptandi. Bilgisayarli tomografide batin iginde yaygin hemorajik mayi ve
mezenterik yagli dokuda kirlenme saptandi. Konservatif takibin 2. saatinde hemodinamik instabilite olmasindan
dolayi yapilan laparotomide ince barsak mezenterinde avulsiyon ve 120 cm ince barsakta nekroz saptandi. Kanama
kontrolu, rezeksiyon, anastomoz uygulandi. Hasta postoperatif 9. glinde sorunsuz sekilde taburcu edildi.

Anahtar Soézciikler: Kiint travma, mezenterik avulsiyon, erken cerrahi.

Abstract

Mesenteric injuries are uncommon with blunt trauma, however these injuries must be considered in patients which
are presented with blunt abdominal trauma. Preoperative diagnose is quite difficult in mesenteric injuries,and mostly
they are detected during laparotomies which were performed due to hemodinamic instability. Fifty-two years old male
patient was admitted to emergency service with road accident. On admission; glasgow coma scale: 14, blood
pressure: 70/50 mmHg, pulse: 78/min, hemoglobin: 11 g/dL, hematocrite: 34% and leukocyte: 6500/ mm?® Abdominal
computerized tomography showed diffuse intraabdominal hemorrhagic fluid and mesenteric fat straining. Diagnostic
laparotomy was performed due to hemodynamic instability after 2 hours of conservative management. Mesenteric
avulsion and 120 cm small bowel necrosis were detected and hemorrhage control and anastomosis were performed
after resection of necrotic intestine. Patient was discharged uneventfully on postoperative day 9.

Keywords: Blunt trauma, mesenteric avulsion, early surgery.

Girig
Trafik kazalarina baglh olumler her gegen gin
artmaktadir.  Oliimlerle  birlikte  meydana  gelen

yaralanmalar da ciddi morbiditelere sebep olabilmektedir
(1). Trafik kazalarinda; karin bélgesine kint travmaya
maruz kalma sonucu karin igindeki solid ve ici bos
organlar ve vaskiler yapillarda meydana gelen
yaralanmalarin tani ve tedavisi, morbidite ve mortalite
oranlarini distrmek igin cok 6énem arz etmektedir (1-3).
Kint karin travmasi sonucu meydana gelen
yaralanmalarda, mezenter yaralanmalari da mutlaka
ayirici tanida géz 6éniinde bulundurulmaldir.

Yazisma Adresi: Abdullah Sisik
Umraniye Egitim ve Arastirma Hastanesi, Genel Cerrahi,
Istanbul, Tiirkiye

Makalenin Gelig Tarihi: 13.10.2015 Kabul Tarihi: 09.11.2015

Bu tur yaralanmalarin kesin tanisini koymak zordur ve
¢ogu zaman hemodinamik instabilite nedeniyle yapilan
acil laparotomilerde beklenmedik sekilde saptanir (4, 5).

Bu calismada kunt karin travmasindan sonra erken
dénemde laparotomi esnasinda saptanan mezenter
travmasi olgusunu sunmayl ve durumun tanisal
zorluklarina dikkat cekmeyi amagladik.

Olgu Sunumu

Elli iki yasinda erkek hasta, ara¢ ici trafik kazasi
nedeniyle 112 tarafindan acil servise getirildi. Gelisinde
suur aclk, kooperasyon tam, oryantasyon tam olarak
degerlendirildi. Tansiyon arteriyel 70/50 mmHg, nabiz
78/dk saptandi. Glasgow koma skalasi 14 olarak
degerlendirildi. inspeksiyonda alin bélgesinde ve sag
elde abrazyon, sol g6z c¢evresinde ekimozu mevcuttu.
Hasta stzel olarak gobek cevresinde agrisi oldugunu
ifade ediyordu. Palpasyonda defans ve rebound
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saptandi. Gelis laboratuvar degerleri degerlendiril-
diginde; hemoglobin: 11 g/dL, hematokrit: %34 ve
I6kosit:  6500/mm? idi. Yapilan sivi resusitasyonu

sonucunda sistolik kan basinci 95 mmHg'e ylkseldi.
Hastaya karin, toraks, kraniyal bilgisayarli tomografi (BT)
cekildi. BT'de batin icinde yaygin hemorajik mayi ve
mezenterde kirlenme saptandi (Sekil-1). Hemodinamik
stabilite olmasindan dolayr konservatif takip karari
verildi. Birinci saat kontrol tetkiklerinde; hematokrit: %23,
hemoglobin: 8 g/dL, I6kosit: 20000/mm? olarak Olguldu.
iki Unite eritrosit slispansiyonu verildi. Takibinin 2.
saatinde devam eden sivi resusitasyonuna ragmen
tansiyon 70/40 mmHg, nabiz 120/dk olguldi ve
hemodinamik instabilite nedeniyle eksploratris
laparotomi karari verildi. Median insizyonla batina girildi
ve batin icinde yaklagik 3000 mL kan saptandi.
Treitzden itibaren 100 cm, jejunumdan baslayip 120
cm’lik ince barsak segmentini tutan nekroz mevcuttu. Bu
bblgedeki tim ince bagirsak mezenterinin avulsiyona
ugradigi ve aktif arteriyel ve vendz kanamalarin oldugu
gorildi  (Sekil-1).  Solid organlarda yaralanma
saptanmadi. Cekumda minimal serozal yaralanma
mevcuttu. Kanayan damarlar ligatire edildi. Nekrotik
jejunum rezeke edilip anastomoz yapildi. Peroperatif
4000 mL kristaloid, 1500 mL kolloid, 2 Unite eritrosit
suispansiyonu verildi. Postoperatif entiibe olarak yogun
bakim Unitesine alindiktan sonra 2 Unite eritrosit
sUispansiyonu ve 2 (nite taze donmus plazma transfiize
edildi. Hasta postoperatif 9. glinde sorunsuz sekilde
taburcu edildi.

Hastadan tibbi verilerinin yayinlanabilecegine
yazili onam belgesi alindi.

iliskin

Sekil-1. Peroperatif mezenterik avulsiyon ve preoperatif BT
goruntusu

Tartisma

ince bagirsak mezenterinde avulsiyona neden olan non-
penetran yaralanmalar nadir gérilmektedir (6,7). Trafik
kazasina bagli kint batin travmasi ile birlikte gorilen
mezenterik yaralanma, bagirsak perforasyonu ve bazen
lumbar fraktlrler “emniyet kemeri sendromu” olarak
tanilanmaktadir (1,8). Emniyet kemeri kullaniminin
yayginlagsmasi ile birlikte kafa travmasi oranlari azalmis
olup, buna bagh olarak mortalite de azalmistir ancak
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abdominal yaralanmalarda artis olmustur (1,9). Ani
carpmalara bagh karin igi basingtaki artis terminal ileum
ve rektum gibi perforasyona yatkin hassas bdlgelerde,
kapali loop obstruksiyona neden olmakta ve perforasyon
ile sonuclanabilmektedir. Mezenterik yaralanmalarda

olan devaskilarizasyon tarzi  yaralanmalar ise
kompresyon, c¢arpma ve deselerasyon olaylarinin
kombinasyonu sonucu ortaya cikmaktadir.

Deselerasyon; belli bir hizda ileriye dogru olan bir
hareketin  sonlandirimasi ile  vicudun hareketli
kisimlarinin ani sonlanmaya hemen ayak uyduramayip
ileriye olan harekete devam etmeye calismalari olarak
ifade edilebilir. Bu durum batin iginde mezenter gibi
alanlarda vyirtilma tarzi yaralanma ile sonuglanabil-
mektedir.  Olgumuzun  emniyet kemeri  taktigi
6grenildiginden, “emniyet kemeri sendromu riskli arag ici
travma” olarak degerlendirildi. Kint travmali hastalarda
solid organ yaralanmasi tanisi koymada BT'nin
duyarhh@r yiksek iken, devaskilarizasyon tarzi
yaralanmalarda sensitivitesi azalmaktadir. Breen ve ark.
(10), kiint abdominal ve mezenterik yaralanmalarda
BT'nin tanisal yeri ile ilgili calismalarinda; bagirsak
duvarlarinda incelme, bagirsak duvari devamhhgdinin
bozulmasi, ekstraliminal hava olmasi ve mezenterik
hematom saptanmasinin yiiksek 0zgllik (sirasiyla,
%84, %95, %100 ve %94) ile mezenter yaralanmayi
gosterdigini  belirtmiglerdir.  Ayni calismada ilgili
bulgularin duyarliiginin dustk oldugu (sirasiyla, %50,
%58, %44 ve %54) ifade edilmistir. Ayrica ilgili
calismada, batin iginde solid organ yaralanmasi yok iken
bol miktarda batin i¢i kanama saptanmasinin énemli bir
bulgu oldugu belirtilmistir. Bizim olgumuzda, erken
zamanda karin BT ile degerlendirme yapilmis olup solid
organ yaralanmasi olmadan, karin i¢i yaygin kanama
lehinde bulgu saptandi.

Mezenter yaralanmasi olan hastalarin énemli bir kismi,
muhtelif nedenler ile (hemodinamik instabilite ve akut
karin gibi) acil laparotomiye gitmektedirler. Yapilan bu
cerrahinin zamanlamasi da oldukca 6nemlidir. ik 6
saatte tani konulan hastalarda gecikmis hastalara oranla
(ortalama 16 saat) daha iyi postoperatif sonuglar elde
edilmektedir (9). Sunulan olguda, ameliyat stremiz 2
saat olup hemodinamik instabilite nedeniyle ameliyat
karari alindi. Ozellikle BT bulgulari ile mevcut durumun
birlikte  degerlendirimesi erken ameliyat karari
verilmesinde etkili oldu.

Ozel yaralanma mekanizmasi nedeniyle ince bagirsak
mezenter yaralanmasi, O6zellikle emniyet kemeri
kullanimi olan arag igi trafik kazasi yaralanmalarinda
akilda tutulmal ve erken tani ve tedavi igin gerekli
6nlemler alinmalidir.
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Kiunt gogus travmasi sonrasi gelisen nefes darligi ve karaciger enzim
yuksekligi

Dyspnea and elevated liver enzymes following blunt chest trauma
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Son zamanlarda giderek artan tasit kullanimi, Acil Servislere gelen arag igi trafik kazalarinda artigi da beraberinde
getirmigtir. Siklikla karsilasilan delici olmayan gogus yaralanmalarinda akilda tutulmasi gereken bir diger organ da
kalptir. Ozellikle bu hastalarda korda tendinea, papiller kas veya dogrudan kalp kasi yirtilmalari ani ve hayati tehdit
edici acil durumlar yaratabilir. Ani gelisen ve/veya izlemde aniden koétllesen kalp yetmezligi kliniklerinde, yeni
saptanan karaciger enzim testlerindeki yuksekliklerde ve kardiyak dinleme bulgulari anormalliklerinde, dykude delici
olmayan g6gis yaralanmasi varsa, korda tendinea yirtilmalari ve kapak yetmezlik durumlari akla gelmelidir.

Anahtar Soézciikler: Korda tendinea, nefes darlidi, kalp yetmezIigi.

Abstract

Recently, an increased vehicle use, resulted in icreased in-vehicle traffic accidents at emergency departments. Heart
is the another organ that should be kept in mind in frequently encountered blunt chest traumas. Chorda tendinea and
papillary muscle ruptures even including myocardium may be life threatening emergent condition. Chorda ruptures
and cardiac valve regurgitations should be kept in mind in patients with worsening heart failure symptoms, cardiac
auscultatory abnormalities and elevated liver enzymes, who injured at in-vehicle accident.

Keywords: Chordae tendineae, dyspnea, heart failure.

Giris arag ici trafik kazasi disinda 6zellik yok. Hastanin ilk
basvuru anindaki bilinci, acik, koopere ve oryante idi.
Ancak inspeksiyonda huzursuzlugu ve nefes darlig
vardi. Fizik muayenesinde, sistolik kan basinci, 96
mmHg; diyastolik kan basinci, 64 mmHg ve nabzi
108/dk idi. Akciger oskiltasyonunda her iki akciger
bazallerinde ince raller disinda bulgu saptanmadi. Acil
Servis izleminde, kan biyokimyasi laboratuvar bulgu-
larinda; AST: 1681-2796 U/L, ALT: 1635-2210, GGT: 56-
74 U/L, ALP: 78-83 U/L, Total Biliribin/Direkt Bilirtbin:
7.80-7.14, Albumin: 4-4.1 g/dL, LDH: 1625-1722 U/L ve
INR degeri 1.2 olarak saptandi. Kardiyak enzim
takibinde kardiyak troponin T: 0.410 ng/mL; kreatinin
kinaz: 567 IU/L ve myoglobin band fraksiyonu 44 U/L
Olgu Sunumu degerleri bulundu. Hemograminda, kan l6kosit sayisi
Kirk alti yasinda erkek olgu, Acil Servise, dis 16109/mm3, band formu 13409/mm3, hemoglobin: 14.8
merkezden, karaciger enzim yiksekligi ve hemoliz g/dL, hematokrit: %42.1 ve trombosit say|3|158000/mm3
bulgulari ile sevk edilmis. Hastanin &zgecmisinde, olarak saptandi. Acil servisteki ilk degerlendirmede,
sorunsuz takip edilen 7 yil 6nce geciriimis koroner toraks bilgisayarli tomografisinde seri kot fraktirleri

by-pass operasyonu ve dykisiinde 2 giin nce gegirimis ~ disinda akciger parankim yaralanmasi saptanmadi,
kardiyomegali rapor edildi. Batin ultrasonografi

degerlendirmesinde karaciger etrafinda sivi retansiyonu

Artan ara¢ ici trafik kazalar, goégus boslugunda
bulunan hayati organlari ve onlarin islevsel Unitelerini
sikhikla etkileyen acil durumlari da beraberinde
getirmistir (1). Siklikla akcigerler en sik etkilen organlar
olsa da, gorece iyi korunmus kalp de olasi hasarlanma
riski tasiyan bir diger organdir. Ani gelisen kalp kapak
fonksiyon anormallikleri, hizli tani ve siklikla cerrahi
tedavi ile duzeltilebilen acil klinik durumlardandir.
Papiller kas veya korda tendinea yirtilmalari ve ani
gelisen kapak yetmezlikleri hayati tehdit edici klinik
durumlar dogurabilirler. Sirasiyla en ¢ok etkilenen kalp
kapakgiklari, aort, mitral ve trikiispit kapaklardir (2,3).

Ya2|§!~'na? Adr.esu.Devrlm Bc.).zkurt . - ve hepatik venlerde konjesyon bulgulari ve periton iginde
Ege Universitesi Tip Fakdltesi, I¢ Hastaliklari Anabilim Dal,

izmir, Tiirkiye minimal sivi toplanmasi mevcuttu. Dis merkezde yapilan
Makalenin Gelis Tarihi: 05.11.2015  Kabul Tarihi: 02.12.2015  €kokardiyografisinde sol ventrikil ejeksion fraksiyonu
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%60 saptanmis. Hematoloji ve gastroenteroloji klinigi
olan bir merkeze sevk edilen olgu, ileri tetkik ve tedavi
igin i Hastaliklari Yogun Bakim Unitesi'ne devir alind.
Hastada, kalp yetmezligi bulgulari 6n planda olmasi
sebebiyle, Kardiyoloji konsiltasyonu ve ekokardiyografi
incelemesi istendi. Yapilan ekokardiyografi inceleme-
sinde, ciddi pulmoner hipertansiyon (pulmoner arter
basinci 105 mmHg), sag ventrikiil ejeksiyon fraksiyonu
%50, sol ventrikil ejeksiyon fraksiyonu %37, sol atrium
¢apl 5.2 cm (normali 19-44 mm) ve interatrial septum
saga deviye saptandi. inferior vena kava indeksi 2.8,
<%50 saptanan olguda, 4° trikiispit kapak yetmezligi, flail
mitral kapak ve 4° mitral yetmezligi saptandi (Sekil-1).
Kardiyoloji 6nerileri ile istenen Kalp Damar Cerrahisi
konstltasyonu sonrasinda, hasta acil operasyon igin ilgili
birime ydnlendirildi.

Hastadan tibbi verilerinin yayinlanabilecegine
yazili onam belgesi alindi.

iliskin

. ¢

. POSTERIOR
MITRAL
YAPRAK

Sekil-1.Apikal 4-bosluk goriintide posteromedial papiller kas
yirtigi. MK, Mitral Kapak, SIA (Sol). Apikal 4-bosluk
renkli dopler gériintiide ciddi mirtal yetmezlik. SgA, Sag
atrium; sol atrium; SIV, sol ventrikil (Sag).

Tartisma

Mitral aparat, karmasik bir yapiya sahiptir ve dort
unsurdan olusmustur. Bunlar; mitral yapraklar, kordalar,
papiller kaslar ve mitral anlistir. Sol ventrikil
kontraktilite bozuklugu, artmisg 6n ve arka yuk durumlari
ile mitral aparat bilesenlerindeki fonksiyonel yetersizlikler
mitral yetmezlik klinigini olusturur (4). Kint gogus
travmalan sonrasi ani gelisen kardiyak yetmezlik
durumlarinda, papiller kas veya korda yirtilmalarina
ikincil gelisen kalp kapak disfonksiyonu akla gelmelidir.
Ani gelisen kapak yetmezlik patolojileri, &zellikle
miyokard enfarktistine ikincil gelistiyse, pulmoner 6dem
ve ylksek oranda mortalite riski tagimaktadir (5).

Olgumuzda travma sonrasi 3. gunde giderek belirgin-
lesen nefes darli§i ve akciger 6demi fizik muayene
bulgulari, yeni gelisen bir Kklinik durum olarak
degerlendirilmistir. Yapilan ekokardiyografide saptanan
pulmoner hipertansiyon bulgulari beraberinde trikiispid
kapak yetmezligi varlig1 batin ultrasonografisinde hepatik

Cilt 55 Sayi 4, Aralik 2016 / Volume 55 Issue 4, December 2016

ven Kkonjesyonu bulgularini ve enzim testlerindeki
yiiksekligi aciklamaktadir. iskemik karaciger hastaliginin
en sik sebebi sag kalp yetmezligidir. Hastamizda var
olan karaciger enzim yuksekligi karaciger fonksiyon testi
bozuklugundan ayirt edilmelidir. Karaciger fonksiyon
testi bozuklugu, kan albimin, INR ve biliribin
degerlerindeki bozulmayi icermektedir. Viral hepatitler,
zehirlenmeler ve iskemik hepatitler AST ve ALT
degerlerinde >1000-2000 U/L ylkselmeler yapabilir.
Alkolik karaciger hastaligi, siroz veya kronik obstrik-
siyon durumlarinda AST ve ALT degerleri genellikle
<300 U/L dizeylerinde seyretmektedir (6). Olgumuzda
eslik eden albidmin normalligi ve INR normalligi sentetik
karaciger fonksiyonlarinda bozulma olmadigini destekle-
mektedir. Trombositopeni olmamasi da henliz siroz
gelismediginin  bir diger laboratuvar ipucu olarak
degerlendirilebilir.

Hastadan, takiplerinde sorunsuz gecirilmis koroner by-
pass operasyonu Oykusu olmasi ve yeni gelisen kalp
yetmezligi fizik muayene bulgularn olmasi ve kardiyak
oskultasyonunda kalp apeksinde aksillaya yayilan 3-4/6
pansistolik Ufirim olmasi sebebiyle ekokardiyografik
degerlendirme istendi. Hastanin, dykusunde arag ici kiint
g6gus travma olmasi, takipte gelisen kalp yetmezligi
bulgular varhgi ve eslik eden iskemik karaciger enzim
testleri yuksekligi akla travmaya sekonder gelismis kalp
kapak patolojisi olasiligini getirmistir.

Yogun Bakim Unitesinde acil ilk degerlendirme
sonrasinda, hastaya pozitif inotrop destedi ve dilretik
infizyonu tedavisi planlanmistir. Muhtemel kompanze
sag ve sol ventrikil ejeksiyon fraksiyonu duisukliga,
eklenen mitral kapak yetmezligi sebebiyle dekompanze
olmus ve Klinik tablo agirlagsmigtir. Pulmoner arter
basincindaki bu derece ani yukseklik, zeminde var olan
kronik siurece eklenen yeni bir akut patoloji varhgini
distindirmektedir. Acil kalp damar cerrahisi ile konsiilte
edilen olgu, Oykisu, yeni gelisen kalp yetmezIigi
bulgulari ve ekokardiyografi bulgular esliginde cerrahi
operasyona verildi. Bu hastalarda bu ydnde acilen
istenecek transtorasik ekokardiyografik inceleme ve
hatta trans 06zefajiyal ekokardiyografik tetkik hayati
6neme sahiptir (7).

Sonug olarak; artan arag kullanimi ve gelisen kiint gégus
travmalan akciger digi kardiyak patoloji riskini de
beraberinde getirmigtir. Yeni gelisen kalp yetmezIigi ve
kapak patolojileri olasiligi bu hasta gurubunda mutlaka
akla getirilmelidir. Karaciger enzim testleri yuksekligi ile
fonksiyon testleri yuUksekligi, etiyolojik olarak farkli
patofizyolojilere bagl gelismektedir. Klinik stiphe, éyki
ve dogru laboratuvar degerlendiriimesi, bu hasta
gurubunda hayat kurtarici olabilir.
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Akut glomerulonefritin nadir bir nedeni: Hepatit A viris enfeksiyonu
An uncommon cause of acute glomerulonephritis: Hepatitis A virus infection

Kenan Yilmaz" Siileyman Geter® Giilcihan Ozek®

'Sanliurfa Cocuk Hastaliklari Hastanesi, Cocuk Nefroloji Klinigi, Sanliurfa, Tiirkiye
Sanliurfa Cocuk Hastaliklari Hastanesi, Cocuk Saghgr Klinigi, Sanhurfa, Tirkiye
®Sanliurfa Cocuk Hastaliklari Hastanesi, Cocuk Hematoloji Klinigi, Sanliurfa, Tiirkiye

0z

Glomertlonefritler hem akut hem de kronik bobrek hastaliklarinin en yaygin nedenidir. Akut glomerilonefritin en sik
nedeni poststreptokokal olsa da virlsler de sorumlu tutulmustur. Akut hepatit A, enfeksiyon hastaliklarinin en yaygin
olanlarindan biri olup genellikle hafiftir ve karacigerde kendi kendini sinirlar. Ancak bazen uzamis kolestaz, fulminan
hepatit gibi ciddi komplikasyonlara yol acabilir. Karaciger digi bulgulari nadir olmasina ragmen bazi vakalarda akut
glomerulonefritle iligkili olarak rapor edilmistir. Akut viral hepatit iligkili glomeruler hastaliklara genellikle hepatit B ve C
virsleri neden olmaktadir. Akut glomerulonefritin sebebi olarak hepatit A virlisi pediatrik popilasyonda ¢ok nadiren
bildirilmistir. Bu yazida nefritk sendromla bagvuran, hepatit A virls enfeksiyonu serolojik olarak belgelenmis bir
hastayi tanimladik.

Anahtar Soézciikler: Glomerilonefrit, hepatit A viris enfeksiyonu, nefritik sendrom.

Abstract

Glomerulonephritis is the most common cause of both acute and chronic renal disease. The most common cause of
acute glomerulonephritis is post-streptococcal, although viruses have also been implicated. Acute hepatitis A is one
of the most common infectious diseases; it is usually a mild and self-limiting disease affecting the liver, but it
sometimes leads to severe complications such as prolonged cholestasis and fulminant hepatitis. Although
extrahepatic manifestations are not common, some cases have been reported associated with acute
glomerulonephritis. Acute viral hepatitis-associated glomerular diseases are usually caused by hepatitis B and C
viruses. Hepatitis A virus as a cause of acute glomerulonephritis has rarely been reported in the pediatric population.
In this report, we describe a patient with serologically documented hepatitis A virus infection, who presented with
nephritic syndrome.

Keywords: Glomerulonephritis, hepatitis A virus infection, nephritic syndrome.

Girig Hastanin oéykustinden daha énce saglikh oldugu, son
dort hafta icinde herhangi bir enfeksiyon gecirmedigi
o6grenildi. Fizik bakida; agirhk ve boy: 50-75 persentil,
kan basinci: 140/100 mmHg. Bufissiir 6dem ve pretibial
1+ gode birakan 6demi mevcuttu. Dinlemekle her iki
akcigerde bazallerde solunum sesleri azalmis, karaciger
kot altinda 2 cm palpe ediliyordu. Diger sistem
muayeneleri dogaldi. Laboratuvar incelemesinde tam
kan sayimi normaldi. idrar tetkikinde gériinim gay rengi,
pH 6, dansite 1025, protein (+) olarak saptandi. idrar
Olgu Sunumu mikroskopisinde silme eritrosit (%80’i dismorfik) géraldu.
Hastanin gunlik idrar miktanr 0.8 mL/kg/h olarak
hesaplandi. Biyokimya tetkikinde kan Ure azotu (BUN)
30 mg/dL, kreatinin 0.7 mg/dL, serum elektrolitleri,
protein ve albumin normal. Total bilirubin 4.2 mg/dL,
direkt bilirubin: 3.3 mg/dL, aspartat aminotransferaz

Akut glomerulonefritin (AGN), genellikle grup A beta-
hemolitik streptokok (GABHS) enfeksiyonu sonrasi
gelistidi ancak hepatit B virisu, varisella, koksaki,
sitomegalovirls, Epstein-Barr virise bagl da gelisebile-
cegdi bildiriimistir. Hepatit A viristine (HAV) bagh AGN
ise ¢ok nadiren rapor edilmistir (1,2). Bu yazida sekiz
yasindaki erkek hastada akut hepatit A enfeksiyonu
sirasinda gelisen AGN olgusu sunuldu.

Sekiz yasindaki erkek olgu iki gin 6énce baslayan goéz
kapaklarinda sislik, karin agrisi, koyu renkli idrar yapma
sikayetleriyle acil servise basvurdu.

Yazigma Adresi: Kenan Yilmaz (AST): 3450 U/L, alanin aminotransferaz (ALT): 2745
Sanliurfa Gocuk Hastaliklar Hastanesi, Gocuk Nefroloji Klinigi, U/, C-reaktif protein (CRP): 3.6 mg/dL, anti-streptolizin

Sanlurfa, Tlrkiye . .
Makalenin Gelig Tarihi: 20.10.2015  Kabul Tarihi: 22.12.2015 O (ASQ): 64 1U/mL, serum C3: 35 mg/dL bulundu.
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Hepatit B ve C virisU antijeni negatif, ancak anti-HAV
immunoglobulin M pozitif tespit edildi. Bogaz kdlturiinde
ve idrar Kkiltirinde Ureme olmadi. Abdominal
ultrasonografide hepatomegali ve bilateral bdbrek
parankim ekojenitesinde hafif artis gorildi. Akciger
grafisinde staz bulgulari vardi.

Bu bulgularla hepatit A’ya bagh AGN dislnilen
hastada, hipervolemi ve oligiri olmasi nedeniyle, sivi ve
tuz kisitlamasi yapilarak, dilretik (furosemid) tedavisi
baslandi. Yatiginin besinci glninde makroskobik
hematurisi dizelen, 6demi azalan hastanin kan basinci
normal sinirlara geriledi. Takibinde genel durumunun
iyilesmesi, karaciger enzimlerinin gerilemesi Uzerine
onuncu giinde taburcu edildi. izleminde herhangi bir
sikayeti olmadi ve serum C3 diizeyi altinci haftada
normale geldi (Tablo-1).

Hastamizdan ve ailesinden aydinlatiimig onam formu
alinmigtir.

Tablo-1. Hastanin Laboratuvar Degerleri.

Basglangic  10.giin 6. hafta
BUN (mg/dL) 30 20 18
Kreatinin (mg/dL) 0.7 0.6 0,6
T. Bilirubin (mg/dL) 4.2 15 0,8
D. Bilirubin (mg/dL) 3.3 0.7 0,2
AST (U/L) 3450 178 45
ALT (U/L) 2745 124 30
C3 (mg/dL) 35 110
Tartisma

Glomerulonefritler bakteriyel, viral ve diger enfeksiyon-
lara bagl gelisebilmektedir. Birgok yayinda viral
enfeksiyonlardan hepatit B ve C virsl, sitomegalovirls,
varisella, Ebstein-Barr virlls, koksaki, kizamikgik,
kabakulak ve onkovirtsler AGN ile iligkili bulunmustur.
Cocuklarda HAV’ye bagli AGN insidansi tam olarak
bilinmemektedir fakat hepatit B ve C’'ye gore ¢ok daha
nadir bildirilmistir (2,3). Bizim vakamizda AGN’nin HAV
ile iligkili olabilecegini destekleyen bulgular: 6ncesinde
bir bdbrek hastaliginin veya herhangi bir sistemik
hastaliginin olmamasi, ASO ve CRP’nin ylkselmemesi,

Kaynaklar

anti-HAV IgM pozitifligi, idrarda dismorfik eritrositlerin
varligi ve hipokomplementemi idi.

Farkli ¢calismalarda genellikle HAV enfeksiyonundan 5 ile
15 giin sonra birkag vakada ise eszamanli AGN gelistigi
rapor edilmistir (2-4). Olgumuzda HAV enfeksiyonu ve
AGN eszamanl olarak ortaya gikmistir.

HAV hem erigkin hem de c¢ocuklarda akut
glomerilonefrit, interstisyel nefrit, IgA nefriti  ve
kriyoglobulinemik vaskulite neden olabilir. Hastaligin
bulgulari degisken olup nefrotik diizeyde proteindri,
hipertansiyon, hematuri, nefritik sendrom ve akut bébrek
yetmezligi seklinde gorilebilir (4,5). Hastamizda nefritik
sendrom tablosu seklinde gelismistir.

HAV enfeksiyonuna bagli AGN gelisiminin mekanizmasi
tam olarak bilinmemektedir, ancak dider viral hepatitler
(hepatit B ve C) gibi imminkompleks araciligi ile
olabilecegi dusunllmektedir. Prerenal faktorler (renal
kan akiminda azalma, nefrotoksik maddeler gibi),
endotoksemi ve damar i¢i yaygin pihtilagsmay! tetikleyen
endotoksinler diger muhtemel mekanizmalar olarak
gbrulmektedir. Bununla birlikte cesitli calismalarda
mezengiyal hiicre proliferasyonu ve glomeriler hasardan
sorumlu olarak endotelin-1, trombaksan A2, I6kotrienler,
timor nekrotizan faktor alfa, interlékin 1-2 gibi kimyasal
mediyatdrler de gosterilmistir (6,7).

Literatlrde bazi vakalara bdbrek biyopsisi yapilmis ve en
yaygin histopatolojik ~ bulgu mezengioproliferatif
glomerilonefrit, daha sonra ise akut tibuler nekroz,
interstisyel nefrit, membranoproliferatif glomerilonefrit ve
IgA nefropatisi bulunmustur (2-5). Vakamizda klinik ve
laboratuvar bulgular hizla dizeldigi ve herhangi bir

komplikasyon gelismedigi icin  bdbrek biyopsisi
yapiimamistir.
Sonugta hepatit A enfeksiyonunun seyri sirasinda

mutlaka bobrek fonksiyonlarinin yakindan takip edilmesi
gerekmektedir. Ayrica hastaliin mekanizmasinin tam
olarak anlasilabilmesi igin daha ileri galismalara ihtiyag
duyulmaktadir.

1. VanDeVoorde RG 3rd. Acute poststreptococcal glomerulonephritis: The most common acute glomerulonephritis. Pediatr Rev

2015;36(1):3-12.

2. Demircin G, Oner A, Tinaztepe K, Biilbil M, Demiriz M, Erdogan O. Acute glomerulonephritis in hepatitis A virus infection. J

Pediatr Gastroenterol Nutr 1998;27(1):86-9.

3. Aggarwal A, Kumar D, Kumar R. Acute glomerulonephritis in hepatitis A virus infection: A rare presentation. Trop Doct

2009;39(3):186-7.

4. Pal RB, Saha P, Das |, Sinha MK. Fulminant hepatitis and glomerulonephritis-a rare presentation of hepatitis A virus infection.

Acta Paediatr 2011;100(9):132-4.

5. Han SH, Kang EW, Kie JH, et al. Spontaneous remission of IgA nephropathy associated with resolution of hepatitis A. Am J

Kidney Dis 2010;56(6):1163-7.

6. Yasar B, Akbayir N, Celik S, et al. Acute oligo-anuric renal failure during the course of non-fulminant hepatitis A in a patient with

anorexia nervosa. Turk J Gastroenterol 2002;13(3):164-7.

7. Badr KF. Sepsis-associated renal vasoconstriction: Potential targets for future therapy. Am J Kidney Dis 1992;20(3):207-13.

206

Ege Tip Dergisi


http://www.ncbi.nlm.nih.gov/pubmed/25554106
http://www.ncbi.nlm.nih.gov/pubmed/9669732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aggarwal%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19535765
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19535765
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19535765
http://www.ncbi.nlm.nih.gov/pubmed/19535765
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pal%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=21342254
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saha%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21342254
http://www.ncbi.nlm.nih.gov/pubmed/?term=Das%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21342254
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sinha%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=21342254
http://www.ncbi.nlm.nih.gov/pubmed/?term=RADHA+B+PAL+2011
http://www.ncbi.nlm.nih.gov/pubmed/20932622
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ya%C5%9Far%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16378299
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akbayir%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16378299
http://www.ncbi.nlm.nih.gov/pubmed/?term=Celik%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16378299
http://www.ncbi.nlm.nih.gov/pubmed/?term=yasar+b+2002
http://www.ncbi.nlm.nih.gov/pubmed/1519601

Case Report / Olgu Sunumu

Ege Journal of Medicine / Ege Tip Dergisi 2016;55(4): 207-209

Treatment of iatrogenic calcinosis cutis in neonates with topical steroids

Yenidogandaki iyatrojenik kalsinozis kutisin topikal steroid ile tedavisi
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Abstract

Calcinosis cutis, the deposition of calcium salts in the dermis, can be dystrophic, metastatic, iatrogenic, or idiopathic.
Calcinosis cutis occurs through a variety of pathogenetic mechanisms. Here, we described a case of iatrogenic
calcinosis cutis secondary to extravasation of an intravenous calcium-containing solution in a newborn, with topical
steroid treatment. Topical steroid treatment decreased convalescence period clinically and radiologically in this
disease with no current specific therapy.

Keywords: Calcinosis cutis, topical steroid, newborn.

0z

Kalsinosis kutis ciltte kalsiyum tuzlarinin birikimi olup, distrofik, metastatik, idiyopatik ve iyatrojenik olarak
ayrilmaktadir. Kalsinozis kutis cegitli patogenetik mekanizmalar araciligiyla meydana gelir. Bu yazida, intravenéz

kalsiyum igeren ¢dzeltinin ekstravazasyonu sonucu gelisen, topikal steroid ile tedavi edilen bir yenidodan olgusu
sunulmustur. Su anda 6zglil tedavisi olmayan bu durumun, topikal steroid tedavisi ile klinik ve radyolojik diizelme

dénemini kisalttigr gordldi.

Anahtar Sézciikler. Kalsinozis kutis, topikal steroid, yenidogan.

Introduction

Calcinosis cutis is a disease characterized with
accumulation of calcium salts in the skin and divided into
4 groups which are dystrophic, metastatic, idiopathic and
iatrogenic (1,2). Intravenous calcium salt treatment is
widely wused in the management of neonatal
hypocalcemia (3). latrogenic calcinosis cutis is defined
with local swelling, induration, erythema and tissue
necrosis in the skin due to extravasation of calcium salts
(3). Supportive and/or symptomatic therapy is given as
there is no specific treatment (4). In some cases,
medical and surgical treatments could be performed in
the presence of hypercalcemia, skin necrosis and
secondary infections. This is the report of a case with
calcinosis cutis in both upper and lower extremities due
to intravenous calcium gluconate administration for
hypocalcemic convulsion of a neonate and treated with
topical steroid.
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Case Report

A female neonate was born at 40 weeks of gestation via
cesarean section with Apgar scores at 1 and 5 min were
8 and 9, respectively. She was child of a 60-year-old
healthy father and a 40-year-old healthy mother without
consanguineous marriage. She was referred to our
emergency service on the postnatal ninth day with
contractions in her extremities (neonatal convulsion).
Her past medical history revealed neonatal intensive
care unit admission with transient tachypnea of newborn
and hospitalization for the first 6 days of her life. During
the hospitalization, she had no mechanical respiratory
support and her laboratory tests were in normal ranges.
Her weight was 3840 g (75-90p), height was 51 cm (75-
90 p) and her head circumference was 36 cm (75-90p)
at the first physical examination. Her vital signs and
systemic examination were totally normal. Laboratory
analyses indicated normal complete blood count (WBC
16200/mm*®, Hb 14.7 g/dL, and platelet count
180000/microL), negative CRP, 98 mg/dL of blood
glucose. The cranial ultrasonography and chest x-ray
examinations were normal. Her liver and kidney function
tests were in normal ranges. Her total calcium level was
6.2 mg/dL, and ionized calcium was 1.1 mg/dL. She was
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diagnosed as hypocalcemic convulsion and treated with
intravenous 75 mg/kg/day calcium gluconate and oral
400 IU/day Dsz-vitamin as well. In order to define the
etiology of hypocalcemia, laboratory investigations were
performed and Ds—vitamin level of the baby was found
low as 8.3 ng/mL (normal range 25-80 ng/mL). The
mother’s serum Ca and Dz-vitamin levels were found as
normal. After 2 days of intravenous Ca-gluconate
treatment, the calcium level became normal and her
treatment was changed as oral calcium-lactate and 400
units/day of oral Ds-vitamin. On the 7th day of her
hospitalization swelling and induration were observed on
the right forearm and the left foreleg at the IV insertion
sites. Antibiotic treatment (ampicillin-aminoglycoside)
was started for the soft tissue infection that was
supported by elevation of infection markers after sepsis
evaluation. On the third day of the treatment, as blood
culture was still negative and infection markers became
negative, antibiotherapy was stopped. After excluding
the soft tissue infection, for differential diagnosis of the
calcifications, roentgenograms were obtained and
calcifications of the left foreleg and also right forearm
were detected. Therefore, it was diagnosed as iatrogenic
calcinosis cutis (Figure-1). Afterwards circulatory failure
in distal ends of extremities appeared and Doppler USG
was performed and found as normal. Topical steroid
(0.125% prednisolone) treatment was started for the
lesions. Circulatory failure resolved after the second day
of the treatment. She was discharged from the hospital
on the 14th day of daily single dose of topical steroid
treatment. After additional 2 weeks of treatment, her
physical examination, radiologic and laboratory findings
were totally normal and treatment was stopped. The
patient was well at her follow-up visits and 10 months old
at the last time.

Written informed consent was obtained from her parents
for publishing the individual medical records.

Figure-1. Roentgenogram: Calcifications of the left foreleg.

208

Discussion

Calcinosis cutis is a poorly understood situation
characterized by abnormal deposits of calcium salts in
the dermis and/or hypodermis. It is categorized into four
types: metastatic, dystrophic, idiopathic and iatrogenic
(2). Dystrophic calcinosis cutis is the most common type
and occurs in damaged and traumatized tissues without
abnormal serum calcium and phosphorus levels (5).
Metastatic calcinosis cutis occurs in tissues in the
presence of abnormal serum calcium and phosphorus
levels usually due to a systemic disease. Idiopathic
calcinosis cutis has undetermined origin with no
systemic or biochemical abnormality. latrogenic
calcinosis cutis is caused by extravasation of calcium
salts with the usage of calcium containing drugs
intramuscularly and after performing electromyography
(5,6).

Although there are many theories to explain
pathogenesis of calcification, the main reason could not
be described. Due to the local tissue damage and
transient elevation of local calcium concentration, cell
membrane permeability increases and allows cytosolic
influx of calcium that exceeds the capacity of
mitochondria to sequester calcium and phosphate. This
condition leads to the precipitation of calcium phosphate
in the cytoplasm. Mast cells might play a significant role
because histamine and serotonin have been found to
induce local calcification (1).

The differential diagnosis of calcinosis cutis should be
made with osteomyelitis, periostitis and soft tissue
infection (4). Radiological findings play an important role
in diagnosis, especially in uncertain cases. The local
lesions appear within 2 hours to 24 days of calcium
infusion, with an average of 2 weeks (3). In our case;
lesions were observed at the end of the first week.
Radiological changes could not be seen initially and
appeared obviously within 1-3 weeks. Calcium
deposition in the skin was seen radiologically at the end
of the first week in the present case.

Tissue necrosis and secondary infections are the most
important complications, and in severe cases drainage,
debridement and tissue graft could be needed (3).
Calcinosis cutis lead to compartment syndrome in
neonatal period was reported (7). There are several
recommendations for reducing the risk of iatrogenic
calcinosis cutis. In hypocalcemia, the first choice of
calcium supplementation route should be orally. The
intramuscular and subcutaneous routes should be
avoided because of the risk of tissue necrosis.
Gluconate is preferred to chloride because the calcium is
less likely to precipitate. If IV route is required, then the
administration rate should be a maximum of 2 ml/min,
and administration with anions such as bicarbonate,
phosphates and sulfates should be avoided. Cannulation
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sites should be changed regularly, and each cannula
should be checked for a backflow of blood before the
infusion of calcium (1,7).

If calcium extravasated; catheter should be kept out and
cold compress should be applied for 15 minutes and 4
times a day, and affected extremity should be elevated
for 48 hours (8). Resolution of radiological changes
takes 2-6 months (7). There is no specific and standard
treatment. The efficacy of calcinosis treatment has only
been reported in single cases or small case series.
Various treatments have been reported to be beneficial,
including  warfarin,  bisphosphonates, minocycline,
ceftriaxone, diltiazem, aluminum hydroxide, probenecid,
intralesional  corticosteroids, IV immunoglobulin,
curettage, surgical excision, carbon dioxide laser, and
extracorporeal shock wave lithotripsy (9).

Medical therapy for calcinosis cutis is limited and of
variable benefit. However, intralesional corticosteroids
may be beneficial because of their anti-inflammatory and
inhibitory effects on fibroblast activity. Intralesional
injection of triamcinolone acetonide (10 mg/dL, 0.5 mL,
single dose) for the treatment of calcinosis cutis
following extravasation of calcium gluconate has been
shown to be effective in an animal model (10). In most
cases, progressive clearing of calcification starts
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resolution of radiological changes like in the present
case.
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Spontaneous and rapid resolution of post-traumatic acute subdural hematoma
Post-travmatik akut subdural hematomun spontan ve hizli rezollisyonu
Ozgur Demirt  Faruk Tonga®

'Gaziosmanpasa University Faculty of Medicine, Department of Neurosurgery, Tokat, Turkey
“Amasya State Hospital, Clinic of Neurosurgery, Amasya, Turkey

Abstract

A-63-year old woman was brought to our clinic with signs of intracranial herniation due to acute subdural hematoma
(ASDH) after being involved in a traffic accident. On admission, she had hemiparesis and anisocoria and she was
comatose with a Glasgow Coma Scale (GCS) score of 8. Brain computed tomography (CT) showed ASDH including
low density areas in left temporoparietal region and evident midline shift. The patient was given mannitol as
conservative treatment in the emergency room. Approximately one and a quarter hours later, her neurological level
spontaneously improved; and her GCS score rose to 13. One and a half hours later, Control CT showed significant
reduction in ASDH and midline shift. On the second day she was totally alert with a GCS score of 15. The second
control CT taken approximately fifteen hours after her admission revealed no pathology. She was discharged with no
neurological deficit. This case illustrates rapid and spontaneous resolution of ASDH. In the patient’s initial CT, low
density areas indicating the co-mingling of hematoma with cerebrospinal fluid (CSF) were observed. Therefore, we
consider the dilution and washing out of hematoma with CSF as the main cause of the spontaneous and rapid
resolution of ASDH.

Keywords: Subdural hematoma.

0z

Altmus lg¢ yasindaki kadin hasta trafik kazasi sonrasi gelisen akut subdural hematoma (ASDH) bagli intrakranial
herniasyon bulgulariyla klinigimize getirildi. Basvuru sirasinda hemiparezi ve anizokori olup 8 Glaskow Koma Skalasi
(GKS) ile komatézdii. Beyin bilgisayarli tomografisinde sol temporoparietal bélgede, iginde diisiik dansiteli alanlar
bulunan ASDH’u ve belirgin orta hat gift mevcuttu. Acil serviste konservatif tedavi olarak mannitol verildi. Yaklagik
olarak bir saat on bes dakika sonra spontan olarak nérolojik durumunda diizelme gériildii ve GKS skoru 13’%e
ylkseldi. Yaklasik bir buguk saat sonraki kontrol BT'sinde ASDH’de ve orta hat siftinde belirgin azalma oldugu
gériildii. fkinci giin hasta tam olarak kendindeydi ve GKS skoru 15 idi. Hastanin bagvurusundan yaklagik olarak
onbes saat sonra gekilen ikinci kontrol BT'de herhangi bir patolojik bulgu gériilmedi. Hasta nérolojik defisitsiz olarak
¢tkanildi. Bu olgu, ASDH'nin spontan ve hizli olarak emilebildigini gdsteren bir 6rnektir. Hastanin ilk BT’sinde
hematomun beyin omurilik sivisi (BOS) ile karistigini gésteren dlislik dansiteli alanlar géziikmekteydi. Bu nedenle

olgumuzda ASDH'nin spontan ve hizli rezoliisyonunda ana nedenin hematomun BOS ile dillie olup yikanmasi
oldugunu dlislinmekteyiz.

Anahtar Sézciikler. Subdural hematom.

Introduction The other ones are compression and redistribution of
hematoma because of acute brain swelling; and
redistribution of hematoma throughout skull fractures (4).
Here we present a case with ASDH who developed
signs of herniation that resolved with conservative
therapy approximately one and a half hours after the
admission.

Rapid resolution of ASDH on CT and signs of herniation
are well known entities with several reported cases (1,2).
There are some mechanisms that have been proposed as
the reason of acute resolution of ASDH. Dilution and
wash-out of the hematoma by CSF after tearing of
arachnoid membrane is the mostly accepted proposal (3).
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CT revealed ASDH in left temporoparietal region with
low density areas and marked midline shift (Figure-1).
Mannitol was initially given as anti-edema therapy. While
we were trying to improve the general condition of the
patient, her neurological level increased spontaneously
with a GCS score of 13 approximately one and quarter
hours later. No hemiparesis was observed in her
neurological examination. One and a half hours later,
control CT revealed obvious reduction of ASDH and
midline shift (Figure-2a). Then, conservative treatment
was continued to be given to the patient in our clinic. On
the second day, she was completely alert with a GCS
score of 15. The second control CT taken approximately
15 hours after her admission showed no midline shift
and a total resolution of ASDH (Figure-2b). The patient
was discharged on the sixth day with excellent
neurological condition. The patient was given an
appointment date for re-evaluation.

Written informed consent was obtained from the patient
for publishing the individual medical records.

Figure-1. a.Initial CT revealed ASDH with low density areas
and marked midline shift. b. First control CT taken
approximately one and a half hours after admission
showed spontaneous obvious reduction of ASDH and

midline shift. c¢. Second control CT taken
approximately 15 hours after admission showed no
midline shift and a total resolution of ASDH.

Discussion

ASDH is a life threatening condition with a high mortality
rate. Today, the gold standard of treatment is urgent
surgery for ASDH because of the mass effect of
hematoma (5). We also thought that urgent surgery
should be implemented in our case. But while we were
trying to improve the general condition of the patient, the
patient’'s neurological level increased spontaneously in a
period of one and a quarter hours.

Our report and several reports in the literature supported
that ASDH may reduce and disappear spontaneously
(1,2). So there is an important question to be answered.
Is conservative treatment adequate for all the patients
with ASDH? In order to answer this question, we should
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