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izin; her turli yayin ve/veya kayit Gzerinde-

ki kavramlarin, konularin, kelimelerin yerini
gosteren sistematik bir rehberdir [1]. Ulusal ve
Uluslararasi indeksler, belirli kriterlere gore tara-
diklari/kapsamlarina aldiklari dergi iceriklerini be-
lirli araliklarla ve gesitli ydntemlerle okuyucularina
duyuran bir nevi veri tabanlaridir [2]. Ulkemizde
bircok alanda oldugu gibi saglik alaninda da bilim
insanlarina ait akademik ytkseltmeler icin dnemli
indeksler kapsamindaki dergilerde 6zgin makale-
ler yayinlanmasi gerekmektedir [3]. TUBITAK-U-
LAKBIM tarafindan gelistirilen TR Dizin, Fen ve
Sosyal Bilimler alanlarinda: Tip, Mihendislik ve
Temel Bilimler, Sosyal ve Beseri Bilimler, Yagsam
Bilimleri ve Hukuk olmak tGzere 5 ayri temel konu
alaninda makaleler igeren bibliyografik / tam me-
tin bir veri tabanidir [4].

e-mail: ahmet.aslan@alanya.edu.tr ~ ORCID:0000-0001-5797-1287

Tarihge:1963 yilinda kurulan TUBITAK'in ilk belge-
leme siireci “Key To Turkish Science Medicine” ile
baslamistir [5]. Dinya genelinde en eski indeks-
lerden birisi olan ve 1879'dan beri tibbi bilimsel
dergileri dizinleyen Index Medicus [2] g6zdnlne
alinirsa yaklasik bir asir geciktigimiz gorulecektir.
Sdureli yayinlarin denetimi amaciyla, 1974-1980
yillari arasinda TUBITAK tarafindan Tiirkge ve
ingilizce olarak yayinlanan “Aylik Duyuru Biilteni”
projesi baslatiimis ve 1980 yilinda otomasyona
gegiriime-si icin ortak proje gelistirilmistir.
TUBITAK tarafindan 1993 yilinda Ulusal Veri
Tabanlari (UVT) gelistiriimistir: 1-Temel Bilimler
ve Muhendislik, 2- Tip, 3- Tarim ve Biyoloji veri
tabani. Takip eden sirecte; 1996 tarihinde
yapilan bir protokol ile TUBITAK Ulusal Akademik
Ag ve Bilgi Merkezi (ULAKBIM) olusturulmustur.
1994 yilinda TUBITAK Saglik Bilimleri Aragtirma
Grubu bunyesinde;
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Aslan A. / TR Dizin

“Tark Tip Dizini Olusturma Kurulu” ¢alismalarina
baslamistir.  “Tdrk Tip Dizini”’, 1993-1997
yilarinda basili olarak yayinlanmig, 1996 yilinda
elektronik ortama aktarilmaya baslanmis ve 1998
yilindan itibaren ULAKBIM web sayfalarinda in-
ternet ortaminda arastiricilarin  kullanimina
sunul-mustur [5]. Daha sonra 2000 yilindan
itibaren makalelerin Tlrkge ve Yabanci dildeki
Ozleri internet ortamina aktarilmaya baglanmis ve
2003 yilindan itibaren tim makalelerin tamami
Ozleri ile birlikte veri tabaninda yerini almigtir [6].
Tark Tip Dizininde yer alan dergi sayisi 1993
yilinda 43 ile baslamig, 1996 yilinda 52 dergi ve
1570 makale dizinlenmis iken, bu sayr 2002
yilinda 3377 makale ve 92 dergiye ulagsmistir [6].
Bu glin 2018 yili itibariyle TR dizindeki dergi
sayis| tum alanlarda 842'dir [7].

Turk Tip Dizini’'nin yaptigi en buyik katki, “Der-
gilerin Turk Tip Dizini’ne alinma kriterleri’ndeki
baglayici hikidmler olmustur. Boylece, Turkiye’'de-
ki yayincilik alani standartlarinin gelismesine kat-
ki saglamistir. 1994’ten bu yana, Turk Tip Dizini
veri tabanina hakemsiz higbir dergi alinmamistir
[8]. Dizin g¢alismalarinin gevrimicgi ortama aktaril-
masinda Amerikan Ulusal Tip Kitiphane’si for-
mati drnek alinmistir [1]. Dizine alinma kriterleri,
Tip dergi yayinciligina en azindan “standartla-ra
uyma” kaygisi getirerek bir c¢igir agmistir [9].
ULAKBIM tarafindan olusturulan TR Dizin; 2013
yili sonuna kadar Ulusal Veri Tabanlari-UVT adiy-
la ylOrutdlmustdr. TR Dizin kapsaminda dizinle-
nen dergiler, 2016 yili baginda, UAK Baskanlgi
tarafindan Docgentlik Basvuru Sartlari'nin "Ulusal
Makale" maddesinde degerlendirme kapsamina
alinmistir [10]. ULAKBIM 2018 yilinda bilim insan-
larina online ulasim olanagi saglayan web sayfa-
sinda TR Dizin yeni bir araylzd hizmete
sunmustur. iki ana kisimdan olugsan TR Dizin’e
arama arayiizii ve Online Dergi izleme Sistemi
(ODIS) vyeni o6zellikler eklenmig, sireglerde
iyilestirmeler gerceklestirilmistir [11].

TR Dizin Ulkemizdeki bilimsel dergi standartlari-
nin gelistirilimesi bakimindan énemli mesafe ka-
tetmis olmasina ragmen Turkiye kaynakli Ulusal
ve Uluslararasi dizinlerde yer alan dergi ve maka-
le sayimiz benzer diger ulkeler ile kiyaslandiginda
hala yeterli dizeyde degildir [3]. Ayrica &zellikle
uluslararasi dizinlerde ¢ok atif alan ve ¢ok okunan
kaliteli yayin sayimiz azdir. Diger yandan Ulke-

mizde aktif olarak kullanilan kapsamli bir atif in-
deksi henuz gelistiriimemistir.

Acta Medica Alanya dergisi, gerekli yasal ve aka-
demik prosedurleri tamamlayarak kurulmus, ba-
gimsiz, onyargisiz, tarafsiz hakemlik sistemi
kullanan, ulusal ve uluslararasi saygin indekslere
girmeyi hedefleyen bilimsel bir dergidir [12].
Dergimiz TR dizin kriterlerini yerine getirmis ve
2019 yili basinda sonuclandirilan degerlendirme
ile 2017 ilk sayisindan itibaren TR Dizine kabul
edilmistir  [7]. Bu slrece katkida bulunan;
Yazarlara, Hakemlere, Editérler Kurulu ve Yayin
Kurulumuza tesekklr ederim. Acta Medica Alan-
ya, TR Dizin standartlarina énem vermekte ve
gelistirilmesini  desteklemektedir. Ayrica TR
Dizin’in  bibliyografik/tam metin veri tabani
olmasinin yani-sira  kapsamli bir Ulusal Atif
indeksi gelistiriime-sini de desteklemektedir.
Baslangicindan bu yana TR Dizin gelismesine
katkida bulunan degerli bilim insanlarimiza,
ULAKBIM TR Dizin g¢alisanlarina ve Komisyon
Uyelerine o6zverilerinden dolayi tesekkir eder

saygilar sunarim.
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Investigation of Serum Paraoxonase 1 (PONT)
Activity in Postprandial Lipemia

Postprandial Lipemide Serum Paraoksonaz 1 (PON1) Aktivitelerinin incelenmesi
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ABSTRACT

Aim: Paraoxonase-1 (PON1) is present in HDL structure. PON1 decreases the oxi-
dative stress in atherosclerotic lesions by preventing the HDL and LDL against to ox-
idation. Thu study aim is to determine the paraoxonase, arylesterase and lactonease
activities of PON1 enzyme, taking into account the response of healthy subjects to
the oral triglyceride tolerance test (OTTT).

Material and Method: Study group included 96 healthy subjects (45 female and 51
male with age range of 18-55 years). Study group was divided into three groups ac-
cording to the area under curve (AUC) values calculated by using triglyceride levels
at the fasting state and at 2nd, 4th and 6th hours after the high fat diet (OTTT). PON1
enzyme activity levels were determined by spectrofotometric methods. PON1 en-
zyme activities and other parameters in lower OTTT response group were compared
to that of the upper group.

Results: Atherogenic lipid profile, increased total cholesterol and LDL-C and de-
creased HDL-C levels, was observed in subjects with the upper group men when
compared to the lower group. PON1 lactonase activity was significantly lower in men
than that of women (P<0.05). On the other hand, PON1 lactonase activity showed
time-depended increase during OTTT in both sex. PON1 arylesterase activity in
subjects with the upper group was significantly higher than that of the lower groups
(P<0.022) in women.

Conclusion: It was observed that the upper groups with high OTTT response had
an atherogenic lipid profile. It has been thought that PON1 enzyme activities tend to

increase in the Postprandial period as an response to oxidative stress and detailed
studies are needed.

Key Words: Arilesterase, Dyslipidemia, High fat diet, Lactonase, Paraoxonase
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Amag: Paraoksonaz-1 (PON1) HDL yapisinda bulunan, HDL ve LDL'yi oksidasyon-
dan koruyarak aterosklerotik lezyonlardaki oksidatif stresi azaltan antioksidan bir en-
zimdir. Bu galismanin amaci, saglikli kisilerin oral trigliserid tolerans testine (OTTT)
verdikleri cevaba gére PON1 enziminin paracksonaz, arilesteraz ve laktonaz aktivi-
telerini degerlendirmektir.

Gereg ve Yontem: Gonilliler, yaslari 18-55 arasinda degisen 45 kadin ve 51 erkek
olmak Uzere toplam 96 saglikli bireyden olusmaktadir. Goniilliler, aglik ve OTTT
sonrasl 2, 4 ve 6'nci saatlerdeki TG seviyeleri kullanilarak hesaplanan egri altin-
daki alan (AUC) degerlerine gore Ug farkli gruba ayrilmistir. PON1 enzim aktiviteleri
ve diger parametreler OTTT cevabi diistk olan grup ile yliksek olan grup arasinda
karsilastirildi. PON1 enzim aktiviteleri spektrofotometrik metodlarla belirlendi.

Bulgular: Erkeklerde st grup ile alt grup karsilastirildiginda aterojenik lipid profi-
li, artmis total kolesterol ve LDL-K ile azalmis HDL-K diizeyleri gozlemlendi. PON1
laktonaz aktivitesi erkeklerde kadinlara gore anlamli diistik bulundu (P<0.05). PON1
laktonaz aktivitesi her iki cinste de OTTT stiresince zamana bagli olarak artis géster-
di. Kadinlarda, tist grupta PON1 arilesteraz aktivitesi alt gruba gére anlamli yiksek
bulundu (P<0.022).

Sonug: OTTT cevabi yiiksek olan ist gruplarin aterojenik lipit profiline sahip old-
uklari gozlemlenmistir. PON1 enzim aktivitelerinin oksidatif strese bir cevap olarak

postprandial dénemde genellikle artis egiliminde oldugu, ayrintili calismalara ihtiyag
duyuldugu distntimustdr.

Anahtar Kelimeler: Arilesteraz, Dislipidemi, Laktonaz, Paraoksonaz, Yiiksek yagli diyet

Yayimlanma Tarihi: 23.04.2019

*Sorumlu Yazar: Yahya Altinkaynak PhD, Ardahan Universitesi, N.D. Gole Meslek Yiiksekokulu,

Ardahan, Tiirkiye. Tel: 050658183 36 mail : yahyaaltinkaynak@ardahan.edu.tr
ORCID:000-0003-2060-4576

Acta Medica Alanya

@080

OCAK-NISAN 2019  Agcik Erisim http://dergipark.gov.tr/medalanya
Bu eser Creative Commons Atif-GayriTicari-Turetilemez 4.0 Uluslararasi Lisansi ile lisanslanmistir.



Altinkaynak Y. ve ark. Postprandial Lipemide Serum Paraoksonaz 1 Aktiviteleri

oroner arter hastaliklari (KAH), tim dinyada

mortalite ve morbiditenin gittikce artis gdste-
ren en buyuk nedeni olarak degerlendiriimektedir.
Dinya genelinde KAH’dan 6lim oraninin 1990
yillarinda %28.9 iken 2020 itibariyle bu oranin
%36’ya yukselecegini 6ne sirmektedir [1]. Kan li-
pid dizeyi ile KAH gelisimi arasinda yakin iligki ol-
dugu ve yuksek yogunluklu lipoproteinlerin (HDL)
KAH gelisim riskini azaltici yénde etkileri oldugu
bilinmektedir [2]. Koroner arter duvarlarinda ate-
rom plagi olusmasi ile serum kolesterol, trigli-
serid (TG) ve Dustk Yogunluku Lipoproteinlerin
(LDL-VLDL) plazma seviyelerinin yuksek olmasi
arasinda paralel bir uyum gézlenmektedir [3].

Dolasim sistemindeki HDL, ters ydnde kolesterol
tasimasi beraberinde inflamasyonu, trombozu ve
adezyon molekullerinin sentezini azaltarak koru-
yucu etkiler sergiler [3,4]. Ayrica HDL, o6zellikle
yapisinda bulunan paraoksonaz-1 (PON1) enzimi
ve E vitamini igcerigi sayesinde dnemli antioksidan
etkilere sahiptir. HDL'nin antioksidan kapasitesi-
nin primer belirleyicisi olarak distnidlen PON1,
spesifik olarak LDL ve HDL’deki okside lipidleri
hidroliz ederek aterosklerotik lezyon gelisim risk-
lerini azaltir [5,6].

PON1, karacigerde sentezlenen, insan serumun-
da HDL yapisinda bulunan, 43 kDa molekdl agirli-
ginda, 355 amino asitten olusan, glikoprotein ya-
pisinda Ca+2 bagimh bir ester hidrolazdir [7,8].
PON1, paraoksonaz, arilesteraz ve laktonaz akti-
vitelerine sahip, ¢ok cesitli substratlarla reaksiyo-
na girebilen bir enzimdir [9]. Sahip oldugu lakto-
naz aktivitesinin PON1’in dogal fizyolojik aktivitesi
oldugu belirtilmekte ve “kalsiyum bagimh lipofilik
laktonaz” olarak da tanimlanmaktadir [10,11].

insanlar beslenme sikligindan dolayi giiniin biyiik
bir kismini (yaklasik 18 saat) tokluk, yani postp-
randiyal durumda gegcirirler. Postprandiyal lipide-
mi (PPL), KAH igin 6énemli bir risk faktéri olarak
degerlendiriimektedir [12,13]. PPL, metabolik bir
durum olup, yiksek miktarda yag iceren bir 6gin
sonrasi plazma TG konsantrasyonunun abartili
olarak yukselmesiyle karakterizedir. Bu periyot
boyunca remnant silomikron (SM), VLDL ve LDL
duzeylerinde artis, HDL konsantrasyonunda bir
azalma meydana gelir [14].

PPL'de oksidatif stresin arttigi belirtilmektedir
[15]. Okside lipidlerde zengin bir 6ginin ardin-

dan, LDL gibi endojen lipoproteinler de zengin
okside lipid igerigine sahip olabilmektedir [16].
PPL'de 6zellikle artmis LDL oksidasyonu berabe-
rinde PON1 aktivitelerinde azalma olabilecegi ileri
slrulmus ancak bu kapsamda herhangi bir lieratir
¢alismasina rastlanmamistir [16,17].

Calismamizda, 96 saglikli gonullayd, tzerinde uy-
guladigimiz oral trigliserid télerans testine (OTTT)
verdikleri cevaba gore Ug¢ esit gruba ayirip, alt ve
Ust gruplardaki PON1 enzim aktivite degisiklikle-
rini ve bu degisikliklerin postprandiyal dénemde
zamana baglh olarak nasil gelistigi incelenmisgtir.
Ayrica, serum lipid diuzeyleri ile PON1 enzim ak-
tiviteleri arasindaki iligkiler de degerlendiriimeye
calisiimistir. Bu cergcevede KAH gelisim riski ile
PON1 aktivitelerinin muhtemel iligkisini degerlen-
dirmek hedeflenmistir. Ozellikle, PPL’de PON1’in
paraoksonaz, arilesteraz ve laktonaz aktiviteleri-
nin tamaminin birlikte degerlendirilmesi ve farkl
PPL cevabi olan saglikli bireylerdeki PON1 enzim
aktivite dlizeyleri bu arastirma ile ilk olarak ortaya
konulmaya calisiimigtir.

GEREG VE YONTEM
Calisma Grubunun Olusturulmasi

Calismamiz, yas ve kilo oranlari dagilimi, toplu-
mun sosyolojik ve ekonomik agidan farkl kesim-
lerinden, uygun olabilecek gondllilerin katilimi ile
gercgeklestirilmistir. Calismada OTTT uygulanan
toplam 102 go6ndllG Gzerinden 96 gondlla (51 er-
kek, 45 kadin) secildi. Se¢cim yapilirken kadin/
erkek orani ve yas dagiliminin uygun olmasina
dikkat edildi. Calismamizda, 18-55 yas arasinda,
51 erkek, 45 kadin génilliden alinan kan ornekle-
riyle deneyler gerceklestirildi. Calismamizda has-
talik, ilag, sigara ve alkol kullanimi diglama kriteri
olarak belirlendi. Calismamizin yuratilebilmesi
icin; Karadeniz Teknik Universitesi, Tip Fakiiltesi,
Bilimsel Arastirmalari Degerlendirme Komisyo-
nu’'ndan 04062012-19 no’lu karar ile onay alindi.
Calismaya dahil olan gdéndlldlerin aydinlatiimig
onamlari alinmistir.

Oral Trigliserid Tolerans Testinin (OTTT) Uygu-
lanmasi

Oral trigliserid tolerans testi (OTTT), acglik (0) ve
yagh bir 6gin sonrasinda 2,4 ve 6’nci saatlerde
kan alinarak tokluk TG seviyelerinin belirlenmesi-
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ni saglayan bir yéntemdir. Bu ¢alismada yer alan
OTTT 6gind, Cortes ve ark. ile Patsch ve ark.'in
onerdigi uygulamalar, “toplumsal gida tiketimi ve
tolere edebilirlik” géz 6nine alinarak hazirlandi
[18,19]. OTTT yagh 6gini; % 24.1 karbohidrat,
%62.5 yag, %13.4 protein ve toplamda ise 1100
kcal olacak sekilde 80 g yag icermekteydi.

Gondullulere uygulanacak OTTT’den dnceki gunin
aksaminda, saat 20:00 itibari ile yiyecek ve ige-
cek tuketmemeleri (su hari¢) 6gutlenip, 12 saatlik
aclik sonrasi ertesi gin sabah 08:00-9:00 arasin-
da OTTT uygulandi. Kan drnekleri aclik ve OTTT
sonrasi 2, 4 ve 6’nci saatlerde olmak lzere top-
lamda dort defa alindi. Kan drnekleri (Beckman
Coulter) ve serum numuneleri biyokimyasal ana-
lizler yapilana kadar -80°C’de (Thermo Electron
Corporation Farma -86°C ULT Freezer)
muhafaza edildi. Bu sire iginde kisilere, glunlik
surdurdukleri  aktivitelerine devam etmeleri
ogutlendi ve sadece ihtiyaglari kadar su
almalarina musaade edilip baska herhangi bir
gida tuketmemeleri gerektigi belirtildi.

Lipid Parametrelerin Olgiilmesi

Gondllulerin serum numunelerinde; total koleste-
rol (TK), Trigliserid (TG) , HDL kolesterol (HDL-K),
LDL kolesterol (LDL-K), VLDL parametreleri sa-
dece 12 saatlik aglik serumunda dlgllturken, TG
seviyeleri tim postprandiyal 2, 4 ve 6'nci saatler-
deki numunelerde de 6l¢uldi. Sé6zU gegen para-
metrelerin dlgimleri Roche Cobas 8000 Moduler
otoanalizérinde, orijinal Roche kitleri kullanilarak
kolorimetrik olarak oélguldd. TG ve kolesterol de-
gerleri kolorimetrik enzimatik yéntemlerle, HDL-K
ve LDL-K ise non-immunolojik olarak homojen ko-
lorimetrik enzimatik yontem ile belirlendi.

Paraoksonaz Enzim Aktivite Tayini

Serum PON1 enzimi paraoksonaz aktivitesi ile
paraoksonu (O,O-dietil-O-p-nitrofenol fosfat) hid-
rolize ederek dietil fosfat ve p-nitrofenole ayirir.
P-nitrofenoliin 405 nm ’deki absorbansi, serum
PON17’in paraoksonaz aktivitesi ile dodru oranti-
hidir. Aktivite 6lgimu igin; 100 mM Tris-HCI tam-
ponu (pH: 8.00), 1 mM CaCl2, 1 mM paraokson
olacak sekilde hazirlanan substrat, calismaya
baslamadan hemen 6nce taze olarak hazirlandi.
Serum PON1 paraoksonaz aktivite olglimleri igin
Versamax Mikroplate Reader cihazinda, 250C’de,

405 nm dalga boyunda, 3 dk sureyle, kdre karsi
kinetik okuma yapildi ve delta absorbans alinarak
enzim aktiviteleri hesaplandi. Calismanin igi (wit-
hin-run) varyasyon katsayisi (%CV)(n=6); % 4.23
olarak bulundu.

Arilesteraz Enzim Aktivite Tayini

Serum PON1 enziminin arilesteraz enzim aktivi-
tesi fenilasetati hidrolize ederek fenol ve asetata
ayirir. Fenolin 270 nm ’deki absorbansi, serum
PONT’in arilesteraz aktivitesi ile dogru orantili-
dir. Aktivite 6lgimi igin; 20 mM Tris-HCI tamponu
(pH: 8.00), 1 mM CaCl2, 1 mM fenilasetat olacak
sekilde hazirlanan substrat, calismaya baslama-
dan hemen o6nce taze olarak hazirlandi. Aktivite
Olgimleri, SHIMADZU UV-1601 cihazinda, 25
0C’de, 270 nm dalga boyunda, 2 dk sireyle, kére
kargi kinetik okuma yapildi ve delta absorbans ali-
narak enzim aktiviteleri hesaplandi. Calismanin
intra-assay varyasyon katsayisi (%CV) (n=6); %
2.15 olarak bulundu.

Laktonaz Enzim Aktivite Tayini

Serum PON1 enzimi laktonaz enzim aktivitesi ile
dihidrokumarini hidrolize ederek 3-(o-hidroksife-
nil) propiyonik aside cevirir ve 3-(o-hidroksifenil)
propiyonik asidin 270 nm 'deki absorbansi, serum
PONT’in laktonaz aktivitesi ile dogru orantilidir.
Aktivite d6lgimui icin; 50 mM Tris-HCI tamponu (pH:
8.00), 1 mM CaCl2, 1 mM dihidrokumarin olacak
sekilde hazirlanan substrat, calismaya baslama-
dan hemen dnce taze olarak hazirlandi. Aktivite
Olgimleri icin SHIMADZU UV-1601 cihazinda, 37
0C’de, 270 nm dalga boyunda, 2 dk sireyle, kére
kargi kinetik okuma yapildi ve delta absorbans ali-
narak asagidaki formile gére numunelerdeki en-
zim aktivitesi hesaplandi. Calismanin intra-assay
varyasyon katsayisi (%CV) (n=6); % 2.31 olarak
bulundu.

Biyokimyasal Parametrelere Ait indekslerin ve
Oranlarin Hesaplanmasi

Zamana karsi olusturulan TG degisim grafigi
Uzerinden; grafik altindaki alan (Area Under Cur-
ve=AUC) degerleri yamuk alani (trapezoid kurali-
na gore) hesaplanarak bu AUC degerlerine gore
¢alisma gruplari siralanarak Ug¢ esit gruba ayrildi
[20]. Belirlenen distk, orta ve yiksek AUC deger-
lerine gore biyokimyasal parametre seviyeleri de-
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gerlendirildi. AUC Formiuli Tablo 1’de verilmistir.

Tablo 1. AUC belirleme Formiilii

AUG; Aglik TG (mg/dL) + 2 x [TG2.saat (mg/dL) + TG4.saat
(mg/dL)] +TGé.saat (mg/dL)

AUCG; Trigliserid degerleri egri altindaki alan degeri, TG; Trigliserid

Kullanilan istatistiksel Analizler

Calismada elde edilen veriler, aritmetik ortalama
ve standart sapma (XiStandart Sapma) olarak
ifade edildi. Verilerin normal dagilima uygunlugu
“Kolmogorov-Simirnov” testi ile degerlendirildi.
Normal dagilima uyanlarda ortalamalar arasinda-
ki farkin 6nemliligini analiz etmek icin One-Way
ANOVA ve Student-t testi, uymayanlarda ise Mann
Whitney U testi kullanildi. ikiden fazla bagimsiz
gruplarin degerlendirmesi; parametrik degerlerde;
ANOVA testi ve grup igindeki posthoc degerlen-
dirmeler; Tukey testi; parametrik olmayanlarda
Kruskall Wallis testi ve grup icindeki posthoc de-
gerlendirmelerde Mann Whitney-U testi uygulan-
di. ikiden fazla bagimli gruplarin kargilastiriima-
sinda; tekrarlayan analizlerde kullanilan Multiple
Varyans analizi ve posthoc olarak Bonferroni testi
ile gruplar arasi ve grup ici degerler degerlendiril-
di. P<0.05 istatistiksel olarak anlamli kabul edildi.

BULGULAR
Calisma Grubu Antropometrik Degerler

Calismaya katilan erkeklerin yas, bel/kalga orani,
boy, agirlik ve vicut kitle indeksi kadinlara gore
anlamh olarak yiksek bulunmustur. Vicut yag
orani ise kadinlarda erkeklerden anlamli olarak
ylUksektir (P<0.005). Calisma gruplarina ait antro-
pometrik degerler Tablo 2’de sunulmustur [21,22].

Calisma gruplarinda, kadin ve erkeklere ait biyo-
kimyasal parametrelerin degerlendirilmesi Sekil 1
ve Tablo 3 'de yer almaktadir. Calismaya katilan
kadin ve erkekler arasinda, AUC, TG, TK, LDL-K
HDL-K ve glukoz degerleri agisindan anlamli
farklilik bulunmustur. HDL-K erkeklerde kadinla-
ra goére anlaml olarak dasuktir. AUC degerleri
ile TG, TK, LDL-K ve glukoz dlzeyleri erkeklerde
kadinlara gbre anlamli olarak yuksektir. Laktonaz
enzim aktivitesi kadinlarda erkeklere gére anlamli
olarak ylksektir. Arilesteraz/HDL-K ve Laktonaz/
HDL-K oranlari erkeklerde kadinlara gére anlamli
olarak ylUksektir (P<0.05).

PON1 Enzim Aktivitelerinin Zamana Bagli Degi-
simi

PON1‘in Paraoksonaz, Arilesteraz ve Laktonaz
enzim aktivitelerinin zamana bagli degisimi, erkek
ve kadin gruplarinda sirasiyla Sekil 2’de sunul-
mustur. Kadin ve erkek grubunda PON1 paraok-
sonaz enzim aktivitesinin zamana bagli degisimi
istatistiksel olarak anlamli degildir. Arilesteraz en-
zim aktivitesinin zamana baglh degisimi kadinlar-
da anlamli degilken, erkeklerde istatistiksel olarak
anlamli bulunmustur. Erkeklerde 4’ncli saatteki
enzim aktivitesi 0'nci saate gdre anlamli olarak
azalmistir. Yine erkeklerde laktonaz enzim aktivi-
teleri 4 ve 6’nci saatlerde 0 ve 2’'nci saate gore
anlamli olarak artmis, 2'nci saatte ise 0’'nci saate
goére anlamli olarak azalmistir.

Tablo 2. Caligma gruplarina ait antropometrik degerler

Parametreler Kadin(n=45) Erkek(n=51) P

Yas (yi) 27 +91 34+112 0.000
Bel/Kalga (cm) | 0.8 £0.06 0.9 +0.06* 0.000
Boy (cm) 162+0.1 175+0.12 0.000
Agirhik (kg) 63+13.5 83 +14.1° 0.000
VKi (kg/m2) 24+4.74 27 £ 4.022 0.001
Viicut yag orami | 26.8 + 8.6 21+6.1* 0.000
(%)

AUC 693 + 304 1154 + 4882 0.000

a; Kadinlardan anlamh farkli (P<0.05). Sonuglar Ort + Standart Sapma
olarak ifade edilmistir. VKI: Viicut kitle indeksi, AUC: Egri altindaki alan

Tablo 3. Caligma gruplarindaki kadin ve erkeklere ait PON1 aktiviteleri
ve HDLYye oranlar

Parametreler Kadin(n=45) Erkek(n=51) P
PON1

Paraok- 69.5+48.3 58.5+43.2 0.18
sonaz(U/L)

(C1%95) 67 (55-84) 62 (46-71) 1
Arilesteraz (U/ | 44.2 +11.3 42.8+11.5 0.561
mL)

Laktonaz (U/ | 18+4.2 16.1+£2.72 0.011
mL)

Paraoksonaz / | 1.16 + 0.82 1.34£1.00 0.456
HDL-K

Arilesteraz /| 0.75+0.22 0.97 £ 0.33* 0.000
HDL-K

Laktonaz /| 0.30 £ 0.09 0.37 £ 0.08* 0.001
HDL-K

P<0,05 istatistiksel olarak anlaml kabul edildi, *: Kadinlardan anlaml
farkli, (CI%95); nonparametrik degerler igin median CI%95 degerleri,
Sonuglar Ort + Standart Sapma olarak ifade edilmistir

Kadinlarda PPL Seviyelerine Gére Siniflandirilan
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Sekil 2. Kadin ve Erkeklerde PON1 enzim aktivitelerinin zamana bagh
degisimi p<0,05 istatistiksel olarak anlamh kabul edildi, a: 0. saate gore,
b: 2. saate gore anlamh farkli Sonuglar Ort + Standart Sapma olarak ifade

edilmigtir.
Ug Gruba Ait Veriler

AUC ile PPL'ye goére siralama yapilarak Ug¢ esit
gruba ayrilan kadin goéndlldlerin antropometrik
degerleri ve PON1 aktivitelerine ait ortalama de-
gerler Tablo 4’te sunulmustur. Paraoksonaz ve
laktonaz enzim aktiviteleri agisindan anlaml fark
bulunamamistir. Arilesteraz enzim aktivitesi ise
Ust grupta alt gruba goére anlaml olarak ylksek-
tir. Ust ve alt gruplar arasinda oranlar karsilas-
tirlldiginda arilesteraz/HDL-K oraninin dst grupta
alt gruba gore anlamli olarak ylksek oldugu gorul-
mektedir (P<0.05).

Kadinlarda AUC siralamasina gore alt ve Ust grup-
lar arasinda TG, TK ve LDL-K degerleri acisinda
istatistiksel olarak anlamli fark bulunmustur. TG,
TK ve LDL-K duzeyleri Ust grupta alt gruba gore
anlamli olarak yuksektir (P<0.05, Sekil 3).

Tablo 4. Kadinlarda PPL seviyelerine gére simiflandirilan ti¢ grubun an-
tropometrik degerleri, PON1 aktiviteleri ve HDLye oranlar1

Parametrel- 1.Grup 2.Grup 3.Grup P
er(n=15)

AUC 437 £ 54 619 +52 1023 +303* | 0.000
(en diigik—en | (324-523) | (528-694) (722 - 1639)
yiiksek)

Yas (y1) 25+7 26+9 29+10 0.158
Bel/Kalga 0.76 +0.07 | 0.77 +0.06 0.79+0.07 0.174
VKI (kg/m2) |23.1%33 |24.2:48 25:5.8 0.242
Viicut yag 25.5+8.1 27+8 28+9.9 0.437
orani (%)

PON1

Paraoksonaz 62.2+48.9 |68.2+479 78.1+50 0.389
(U/L)

Arilesteraz (U/ | 38.3+11.8 | 45.9+9.5 48.3+10.6* | 0.022
mL)

Laktonaz (U/ | 17.8+4.5 18.3+5.1 18.0+3.1 0.876
mL)

Paraoksonaz/ | 0.98+0.83 | 1.25+0.89 1.26+0.75 | 0.355
HDL-K

Arilesteraz/ 0.61+£0.21 | 0.84+0.18 0.79£0.21* | 0.024
HDL-K

Laktonaz/ 028 +0.09 | 0.33+0.08 0.30+0.09 | 0.496
HDL-K

p<0,05 istatistiksel olarak anlamh kabul edildi,?: 1.gruptan anlaml farkli

Sonuglar Ort + Standart Sapma olarak ifade edilmistir.

Kadinlarda PPL siralamasina gére belirlenen U¢
grubun, zamana bagli paraoksonaz, arilesteraz ve
laktonaz enzim aktivitesi degisimleri sirasiyla Se-
kil 4'te verilmistir. Ust ve alt gruplardaki enzim
aktivitelerinde zamana bagli anlamli bir degisim
goézlemlenmemigtir.

250
?l

200

100

) i i [
0

LDL K HDL-K Glukoz

Sekil 3. Kadinlarda PPL seviyelerine gore simiflandirilan ti¢ grubun lipid
ve glukoz parametreleri P<0,05 istatistiksel olarak anlamh kabul edildi, *:
Kadinlardan anlamh farkli Sonuglar Ort + Standart Sapma olarak ifade
edilmigtir. (TGstrigliserid, TK; total kolesterol, LDL;disiik yogunluklu

lipoprotein, HDL;yiiksek yogunluklu lipoprotein)
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Erkeklerde PPL Seviyelerine Gére Siniflandirilan
Uc Gruba Ait Veriler

Erkeklerde, AUC metoduyla PPL’ye gore siralama
yapilarak kigiler tg¢ esit gruba ayrilmistir. Bu grup-
larin antropometrik degerleri ve biyokimyasal pa-
rametrelerine ait ortalama degerler Tablo 5’de su-
nulmustur. Buna gore, alt ve Ust gruplar arasinda
antropometrik degerler ve biyokimyasal paramet-
reler acisindan anlamlh farklilik bulunmustur. En-
zim aktiviteleri zamana bagli olarak her lg¢ grupta
da anlamh farkhilik géstermezken, arilesteraz/
HDL-K ve laktonaz/ HDL-K oranlari st grupta alt
gruba goére anlamli olarak yuUksektir. HDL-K dize-
yi ise Ust grupta alt gruba gére anlamli olarak du-
siktir. Yas, viicut kiitle indeksi (VKI) ve viicut yag
orani Ust grupta alt gruba gdére anlamli olarak yuk-
sektir (P<0.05). TG, TK ve LDL-K dlzeyleri st
grupta alt gruba gore anlamli olarak yuksektir (Se-
kil 5).

e
e
——

onaz (U/mL)

PONI Lakts

Sekil 4. Kadinlarda PPL siralamasina gore smiflandirilan (AAC) digiik
(1.grup) ve yiiksek (3. grup) lipemik gruplarda PON1 enzim aktiviteler-
inin zamana bagh degisimi (n=15) Sonuglar Ort + Standart Sapma olarak
ifade edilmigtir

300

W 1.grup

a
a
W2 grup
200 3. grup
a
150 I
100 I
i l l
0
TG TK

LDL-K HDL-K Glukoz

mg/dL

3

Sekil 5. Erkeklerde PPL seviyelerine gore siniflandirilan ti¢ grubun lipid
ve glukoz parametreleriP<0,05 istatistiksel olarak anlaml kabul edildi, :
Kadinlardan anlaml farkli Sonuglar Ort * Standart Sapma olarak ifade
edilmistir. (TGstrigliserid, TK; total kolesterol, LDL;diisiik yogunluklu
lipoprotein, HDL;yiiksek yogunluklu lipoprotein)

Tablo 5. Erkeklerde PPL siralamasina gére siniflandirilan ii¢ grubun or-

talama degerleri

Parametrel- | 1.Grup 2.Grup 3.Grup P

er (n=17)

AUC 668 + 147 1090 + 137 | 1705 + 354* | 0.000
(en diigiik— | (384-887) | (916 + | (1406 =

en yiiksek) 1388) 2400)

Yas (y1l) 28+10 35+11 40 £ 10? 0.001
Bel/Kalca | 0.88+0.06 |0.92+0.04 |0.94+0.06* |0.019

VKI  (kg/ | 24335 28.1+£3.9 28.6 3.4 | 0.001

m2)
Viicut yag | 16.5+5.7
orani (%)
Glukoz|93%5 91+8 101 +21 0.309
(mg/dL)
PON1
Paraok-|501+444 |682+47.8 |57.2+373 |0.352
sonaz (U/L)
(CI%95) [30 (27-70)] | [66 (42-96)] | [64 (41-79)]
Arilesteraz | 39.1+8.40 | 45.8+13.0 | 43.4+12.2 | 0.241
(U/mL)
Laktonaz | 15.7+1.9
(U/mL)
Paraok-|096 +0.76 |1.56+1.09 |150+1.07 |0.117
sonaz /
HDL-K
Arilesteraz | 0.79+£0.19 | 1.04£0.32 | 1.11+0.37* | 0.004
/HDL-K
Laktonaz /| 0.32+0.07 | 0.37+0.06 | 0.41+0.11* | 0.012
HDL-K
P<0,05 istatistiksel olarak anlamli kabul edildi, * 1. gruptan anlaml

223+5.7 24.3 £4.5* | 0.000

16.6 +2.5 16.0 £ 3.6 0.789

farkli, (CI%95); nonparametrik degerler icin median CI%95 degerleri.
Sonuglar Ort + Standart Sapma olarak ifade edilmistir. VKI: Viicut kitle
indeksi, AUC: Egri altindaki alan

PONI Arilesteraz (U/mL)

PONI Laktonaz (U/mL)

&3

2 4
Zaman (saat)

Sekil 6. Erkeklerde PPLye gére siniflandirilan (AAC) diisiik (1.grup) ve
yiiksek lipemik (3. grup) gruplardaki PON1 enzim aktivitelerinin zama-
na bagh degisimi (n=17) P<0,05 istatistiksel olarak anlamli kabul edildi,
a: 0.saatten, b: 2. saatten farkli (a,b; 1. Grubu temsil etmektedir, sonuglar;
Ort + Standart Sapma olarak ifade edilmistir)

Erkeklerde PPL’ye goére belirlenen (¢ grubun,
PON1’in zamana bagl paraoksonaz, arilesteraz
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ve laktonaz enzim aktivitesi degisimleri Sekil 6’da
sunulmustur. PON1 laktonaz enzim aktivitesinin
zamana bagli olarak artis yonundeki degisileri is-
tatistiksel olarak anlamli bulunmustur (P<0.05).
Birinci grupta laktonaz enzim aktivitesi 4’UncU ve
6'nci saatlerde 2'nci saate goére anlamli olarak
artarken, 6'nci saatte 0'inci saate gdore anlamli
bir artis gérilmustir. Ust grup olan 3'ncii grupta,
6’nci saatteki artis 0 ve 2’nci saatlere gore istatis-
tiksel olarak anlamlidir (P<0.05).

TARTISMA

Calismamizda kadinlar ve erkekler, yagh bir diyet
ile olusturulan PPL seviyelerine gére dusuk, orta
ve ylUksek seklinde siniflandirilarak dusik ve yuk-
sek olan gruplarin PON1 enzim aktivite (paraok-
sonaz, arilesteraz, laktonaz) seviyeleri degerlen-
dirilmistir. Calismamizda, antropometrik degerler
erkeklerde, kadinlardan anlamli olarak farkli bu-
lunmustur (Tablo 2). Ac¢lik lipid parametreleri ki-
yaslandiginda da kadin ve erkeklerde anlamli
farkhliklar gériilmektedir. Ozellikle HDL-K diizey-
leri literatlirle uyumlu olarak kadinlarda erkekler-
den daha yuksektir (P<0.001, Sekil 1, Tablo 3).
Calismamizda kadinlarin ve erkeklerin ayri ayri
degerlendiriimesinin nedeni de bu parametrelerin
ve diger lipid parametrelerinin saglikli kadin ve er-
keklerde farklilik gdstermedir.

Calismamizda, postprandiyal TG dizeyleri ka-
dinlarda erkeklere goére daha dustk bulunmustur.
Kadin ve erkeklerde tokluk TG dizeyleri ve KAH
‘lardan 6lum riski arasindaki iligkinin incelendigi
“Norwegian Counties Study” adli calismada da
ayni sekilde, kadinlarin postprandiyal TG dlzey-
leri erkeklere gore distk bulunmustur [23]. Tokluk
TG dizeyleri ve kalp krizi gegirme riski arasinda-
ki iliskinin incelendigi Copenhagen c¢alismasinda
da ayni yonde bulgular elde edilmistir [24]. Ben-
zer sekilde, zamana bagh TG dizeylerinin degisi-
minden elde edilen AUC degerleri de kadinlarda
erkeklere gore anlamli olarak dusuktir (P<0.001,
Tablo 2). KAH gelisim riski ile TG dizeyleri ara-
sindaki iligkinin incelendigi bircok ¢alismada has-
taliga yakalanma riskinin kadinlarda erkeklere
gbre daha yuksek oldugu, dislama kriteri olarak
menopoz g6z énidnde bulunduruldugunda erkek-
lerde KAH’a yakalanma riskinin yuksek oldugu
bulunmustur [23,24]. Bizim ¢alismamizda da ka-
dinlara goére erkeklerin biyokimyasal parametreler

ve PON1 enzim aktiviteleri agisindan daha ylksek
KAH riskine sahip olduklari ydninde bulgular elde
edilmigtir (Tablo 3, Sekil 1).

Calismamizda, kadin ve erkekler arasinda, ag-
ik paraoksonaz ve arilesteraz aktiviteleri kadin-
larda nisbeten ylksek bulunsa da anlamli farklilik
gostermemis, bunula birlikte laktonaz aktivitesi
erkeklere gore kadinlarda anlamli olarak ylksek
bulunmustur (P<0.05, Tablo 3). Bu durumun ka-
dinlardaki yliksek HDL duzeyleri ile iliskili oldugu
dastinUlmastar.

Beer ve ark [6] diyabetik hastalarda, postprandiyal
periyotda karbohidrat ve yagdan zengin bir diyet
uygulayarak paraoksonaz ve arilesteraz aktivite-
lerini degerlendirmislerdir. Bulduklari sonugclara
goére diyabetli hastalarda arilesteraz aktivitesinin
aclik saatine gore ikinci ve dérdiincu saatlerde an-
lamli olarak azaldigi, paraoksonaz aktivitelerinde
farklilik olmadigini belirtmislerdir. Benzer sekil-
de calismamizdaki saglikli bireylerde istatistiksel
olarak anlamli azalma erkeklerdeki arilesteraz
aktivitelerinde kaydedilmistir. Ote yandan lakto-
naz enziminin zamana bagl degisimi de kadin-
larda anlaml degilken, erkeklerde postprandiyal
dénemde 4 ve 6’nci saatlerde anlamli derecede
artmistir (P<0.05, Sekil 2). PON71’in laktonaz ak-
tivitesinin hasara bir yanit olarak artabilecedi ileri
sUrtlmustir [29].

Calismamizdaki kadin goénilliler AUC siralama-
sina gore U¢ esit gruba boélindiginde yas, bel/
kalga orani, boy, agirhk, VKIi ve viicut yag orani
acisindan gruplar arasinda anlamli bir fark bulun-
mamistir (Tablo 4). “Women’s Health Study” adl
¢alismada, toplam 6391 katilimci tokluk TG dizey-
lerine gére Ug¢ ayri gruba boélinmuUs ve bu Ug¢ grup
degerlendirildiginde TK ve LDL-K dizeyleri Ust
grupta alt gruba gore yiksekken, HDL-K dlzeyleri
Ust grupta alt gruba gdre dusuk bulunmustur [25].
“Copenhagen City Heart Study” adli ¢alismada
toplam 7 587 kadin katilimci, TG dlzeylerine goére
dort gruba ayrilarak degerlendirilmisg, Ust grubun
TK dlzeyleri alt gruba gére anlamli olarak yuk-
sek bulunmustur [24]. Yaptigimiz ¢alisma sonucu
elde ettigimiz bulgular bu ¢alismalar ile benzerlik
gostermektedir. Ayrica postprandiyal TG dizey-
leri yiksek olan kadinlarda KAH igin risk faktori
olarak degerlendirilen TK ve LDL-K gibi lipid para-
metreleri postprandiyal TG diizeyleri yiksek olan
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Ust grupta alt gruba goére anlamli derecede yuksek
cikmistir (P<0.05, Sekil 3).

Calismaya dabhil olan erkekler AUC siralamasina
goére Ug¢ esit gruba bélindiagunde, gruplar arasin-
da antropometrik parametreler agisindan anlamli
farkhilik oldugu goérilmustir. Buna gore st grupta,
yas, VKi ve viicut yag orani alt gruba gére anlaml
olarak yuksektir (Tablo 5). Kadinlara benzer se-
kilde, erkeklerde de lipid parametreleri alt gruba
gore Ust grupta anlaml olarak farkli bulunmus-
tur. Ust grupta (3. grup) TK ve LDL-K yiiksekken,
HDL-K anlamli olarak dusuktur (P<0.05, $ekil 5).
Benzer sekilde planlanmig olan “Copenhagen City
Heart Study” adli calismada toplam 6 394 erkek
tokluk TG dizeylerine gére dort gruba ayriimistir.
Gruplar arasinda, yas, VKIi ve TK diizeyleri an-
lamli olarak farkli bulunmustur [24]. Calismamiz-
da da ayni parametreler Ust grupta anlamli olarak
yUksektir (P<0.05, Tablo 5). Kadin ve erkekler-
deki tokluk TG dizeyleri ve KAH’dan 8lUm riski
arasindaki iliskinin incelendigdi bir calismada TG
dizeylerine gore bes alt gruba ayrilan erkeklerde,
calismamizla benzer sekilde, TG dlizeyi en yUk-
sek olan ust grupta TK dizeyi diger gruplara goére
farkli bulunmustur [23].

PON1 enzim aktivitelerinin gesitli faktérlere bagl
olarak degisim goésterdigi rapor edilmistir. Bunlar
arasinda genetik faktorler (polimorfizm), gevresel
faktorler, yagsam bigimi, yas ve cinsiyet sayilabi-
lir [26]. Genetik faktérlere ek olarak farmakolojik
ve diyet modulatorlerinin etkisiyle de bireyler ara-
sinda PON1 aktivitesinin 40 kata kadar degisiklik
gosterebilecegdi rapor edilmistir [27]. Calismamiz-
da da PON1 aktivitelerinden 6zellikle paraokso-
naz aktivitesi kisiler arasinda onemli farkhliklar
gostermekteydi, yukarida belirtildigi gibi 40 kata
kadar farklik gosterebilen PON1 aktivitesi agi-
sindan polimorfizm bakilmasi ve PPL’deki poli-
morfizm dagilimlarinin PON1 aktivitesiyle birlikte
degerlendiriimesi bu farkliliklar agisindan daha
genis bulgular elde etmemizi saglayabilirdi. Avi-
ram ve arkadaslari, silomikronlarda PON1 aktivi-
tesinin, bizim bulgularimiza benzer yénde, yuksek
yag ve yuksek karbohidrat iceren 6ginden sonra
anlamli bir degisiklik kaydetmemislerdir [28].

Postprandiyal TG duzeylerine gére ayrilmis grup-
larda PON1 enzim aktivitelerinin karsilastirildigi
bir calismaya literatlirde rastlanilmamistir. Calis-

mamizda, AUC siralamasina gore g esit gruba
ayrilan kadinlarda arilesteraz enzim aktivitesi Ust
grupta, alt gruba goére anlaml olarak yiksek bu-
lunmustur (P<0.05, Tablo 4). Bu durum, yine art-
mis oksidatif strese karsi verilen bir cevap olarak
degerlendirilmistir. Daha dusuk serum HDL du-
zeylerine sahip olan erkeklerde, kadinlara goére
daha yuUksek arilesteraz/HDL ve laktonaz/HDL
oranlarinin kaydedilmesi bu dustnceyi destekle-
yici yondedir (Tablo 5). Ayrica kadinlardaki Ust
grupta, alt gruba goére daha yuksek arilesteraz
aktivitesinin ve arilesteraz/HDL oraninin kaydedil-
mesi (Tablo 4), ayrica erkeklerin her l¢ grubunda
da zamana bagl olarak laktonaz aktivitesinin artis
gostermesi (Sekil 6) bu teoriyi destekleyici yon-
dedir. Bu degerler yine PPL dizeyi yuksek olan
bireylerde PON1 enzim aktivite artisinin, uzamis
lipemi tablosuna bir cevap niteliginde olabilecegi-
ni disindirmekte fakat literatirde bu durum ile
ilgili herhangi bir veri bulunmamaktadir. Bu nok-
tada ayrintili calismalarin yapilmasi gerektigi du-
stinulmastur.

AUC siralamasina gore ayrilan erkeklerde, ust ve
alt grup arasinda ortalama paraoksonaz, arileste-
raz ve laktonaz aktiviteleri agisindan anlamli bir
farklilik bulunmamistir. Zamana bagl olarak ise
Ust ve alt gruplarin her ikisinde de artan bir lak-
tonaz aktivitesi gorilmektedir (P<0.05, Sekil 6).
Cesitli hasta gruplarinda laktonaz aktivitesi c¢ali-
siimis olmakla beraber, postprandiyal donemde
degdisimini gdsteren bir ¢alisma bulunmamaktadir
[30].

Kadinlara oranla erkeklerdeki disik PON1 enzim
aktiviteleri, KAH agisindan bir risk faktoéri olarak
dederlendirilebilecegi disuinulmustar. Ayrica er-
keklerde bel/kalga orani, vicut yag yuzdesi, TG,
TK, LDL-K gibi risk faktért olarak belirlenen para-
metrelerin, PPL dlzeyi yiksek olan Ust grupta an-
lamli olarak ylksek degerlerde ¢ikmis (P<0.001),
anti-aterojenik olarak degerlendirilen HDL-K du-
zeyi ise alt gruba gore dusuk ¢ikmistir (P<0.006)
(Tablo 7). Sasirtici olarak erkeklerde, postprandi-
yal peryotda, laktonaz aktivitesi alt ve st grupla-
rin her ikisinde de anlamli olarak artis gdstermis
ve bu artis erkeklerde daha diisiik olan laktonaz
aktivitesinin lipemi tablosuna bir cevap olarak ar-
tiyor olabilecedi fikrini vermistir (Sekil 7).

Kisithhklar: Calismamizda, polimorfizmin énemli
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bir belirleyici oldugu PON1’in gen ekspresyon du-
zeyleri butce kisithiindan dolayi incelenememis-
tir.

Sonu¢ olarak, PON1’in enzim aktivitelerinde
posprandiyal dislipideminin etkisinin oldugu, er-
keklerde PONH1 aktivitesinin kadinlardan daha
dusuk oldugu, postprandial peryotda PON1’in pa-
raoksonaz ve arilesteraz aktivitelerinde azalma,
laktonaz aktivitesinde ise artis olabildigi, ancak
asil belirleyicinin genetik faktorler olabilecedi ve
ayrica postprandial peryotda OTTT cevabi bozul-
mus erkeklerde aterojenik egilimin arttigi disunal-
mustar.

Cikar Catismasi: Yazarlar bu yazinin hazirlan-
mas! ve yaylnlanmasi asamasinda herhangi bir
¢ikar catismasi olmadigini beyan etmislerdir.

Finansman: Yazarlar bu yazinin arastirma ve ya-
zarlik slirecinde herhangi bir finansal destek al-
madiklarini beyan etmislerdir.
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Bati Karadeniz Bolgesi Karabiik ili ve Cevresinde Temporomandibular Eklem Disfonksiyon
Prevalansinin Degerlendiriimesi

Ahmet Taylan Cebi®

1. Karabitk Universitesi Dis Hekimligi Fakiiltesi, Agiz, Dis ve Cene Cerrahisi Anabilim Daly, Karabiik, Tiirkiye

ABSTRACT

Aim: The purpose of this study is to evaluate the patients who complain of temporo-
mandibular joint (TMJ) dysfunction from Karabiik province and its around city in terms
of age, sex, symptom, and type of dysfunction.

Methods: The study included 233 patients who applied with TMJ dysfunction in our
clinic between December 2016 and March 2018. The related examinations were
performed bilaterally by a single doctor. Diagnosis of TMJ dysfunction was made by
taking Diagnostic Criteria /Temporomandibular Disorders Axis 1 criteria and
magnetic resonance imaging into consideration.

Results: According to the results of our study, the prevalence of TMJ dysfunction in
individuals aged 19-48 years and in women was found to be statistically signifi-
cantly higher (p<0.001, p<0.05). The primary symptom was pain and the following
symptoms were sounds of clicking and crepitations in all patients, respectively.
When assessing the type of TMJ dysfunction diagnosed, the number of patients
with Disc Displacement with reduction was found to be statistically significantly
higher than the patients with other types of dysfunction (p<0.001).

Conclusion: The majority of TMJ dysfunctions in our region appear to be Disc

Displacement with Reduction (without chewing muscular problems) in young and
adult and female more than man

Keywords: Temporomandibular joint dysfunction syndrome, muscular problems, disc
displacement, temporomandibular joint
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Amag: Bu arastirmanin amaci Karablik ili ve gevresinden temporomandibular eklem
(TME) disfonksiyonu sikayeti ile klinigimize basvuran hastalari yas, cinsiyet, semp-
tom ve disfonksiyonun tirli agisindan degerlendirmektir.

Yontemler: Calismaya, Aralik 2016-Mart 2018 tarihleri arasinda, klinigimize TME
disfonskiyonu ile bagvuran 233 hasta dahil edilmistir. llgili muayeneler tek bir hekim
tarafindan, bilateral olarak yapiimistir. TME bozuklugu teshisi konulurken, Temporo-
mandibular Rahatsizliklar/ Teshis Kriterleri Eksen | (TMR/TK Eksen I)den ve
manye-tik rezonans gérinttilemeden yararlaniimigtir.

Bulgular: Calismamizin sonuglarina gore, 19-48 yas aralijindaki bireylerde ve
kadinlarda TME disfonksiyon goériilme prevalansi istatistiksel olarak anlamli
derecede yiksek bulunmustur (p<0.001, p<0.05). En belirgin semptom agriydi ve
bunu sirasiyla eklemde klik sesi ve krepitasyon takip etti. Teshis edilen TME
disfonksiyonlarinin tirii-hasta sayisi yoniinden degerlendirmede ise Rediiksiyonlu
Disk Deplasmani tanisina sahip hasta sayisi diger disfonksiyon tirlerine sahip
hasta sayilarina gore istatistiksel olarak anlamli diizeyde daha fazla bulunmustur
(p<0.001).

Sonug: Bizim bdlgemizdeki TME disfonksiyonlarinin biiyiik gogunlugu geng ve ye-
tiskinlerde ve daha ok kadinlarda ortaya gikan Rediiksiyonlu Disk Deplasmani (kas
problemlerinin eslik etmedigi) olarak goziikmektedir.

Anahtar Kelimeler: Temporomandibuler eklem disfonksiyon sendromu, kas problem-
leri, disk deplasmani, temporomandibular eklem
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emporomandibular eklem (TME) disfonksiyon-

lar1 populasyonda sik¢a gorulebilen, ¢cigneme
kas kompleksini, ¢cene eklemini ve ilgili yapilari
iceren problemlerdir. Temporomandibular eklem
disfonksiyonlarinin en sik gérilen semptomlari;
preaurikular bélgede ve ¢igneme kaslari Uzerin-
de agri, eklem hareketlerinin sinirli veya dizen-
siz hale gelmesi ve eklemden gelen seslerdir [1].
Temporomandibular disfonksiyonlarin gorilme
prevalansi %5-16 arasinda degismekte ve kadin-
larda erkeklere oranla 4-6 kat daha fazla gorul-
mektedir. Yasla birlikte gérlilme insidansi da dogru
orantili olarak artmaktadir [2]. TME disfonksiyon-
larinin etiyolojisi akut ve kronik travma, artikuler
eminensin morfolojisi, maloklizyon, dis eksiklikle-
ri, cigneme kaslarinda hiperaktivite, gelisimsel ve
edinsel faktorler, sistemik eklem gevsekligi ve psi-
kolojik faktorler olarak siniflandirilabilmektedir [3].

TME disfonksiyonlarinin tanisinda klinik ve rad-
yolojik muayene ¢ok 6nemli bir yer tutmaktadir.
TME disfonksiyonlarinin klinik degerlendirmesin-
de bircok teshis kriter siniflandirma metodu kul-
lanilabilmektedir [4]. Goruntileme ydntemlerin-
den konvansiyonel grafiler, panoramik radyografi,
ultrasonografi, bilgisayarli tomografi, manyetik
rezonans goruntileme (MRG), radyonlkleer go6-
rintileme teknikleri gibi pek ¢ok radyolojik ince-
leme teknikleri tani icin kullanilsa da en ¢ok ter-
cih edilen ve altin standart olarak degerlendirilen
MRG'dir [5,6].

TME disfonksiyonlari beslenme, konusma, so-
luk alip verme, yutma gibi fonksiyonlari da etki-
lediginden hastalarin gunlik yasantilarinda ciddi
problemlere neden olabilmektedirler. Bu nedenle
tedavileri 5nem arz etmektedir [7,8]. TME disfonk-
siyonlarinin tedavilerinde hasta egitimi (yumusak
diyet, dis sikma, dis gicirdatma ve tirnak yeme
gibi kétu aliskanliklarin birakilmasi, nasodiafrag-
matik solunum yapilmasi gibi), farmakolojik teda-
vi, fizik tedavi, okllzal splint tedavileri, tetik nokta
enjeksiyonlari, intraartikiiler enjeksiyonlar, botuli-
num toksin enjeksiyonlari ve cerrahi tedaviler yer
almaktadir [9,10].

Bu ¢alismanin amaci TME disfonksiyonu sikayeti
ile klinigimize bagvuran hastalarin yas, cinsiyet,
mevcut semptomlar ile disfonksiyon tirld agisin-
dan degerlendirmek ve hastalarin dagilimlarini
sunmaktir.

MATERYAL VE YONTEM

Calismanin yapilmasi igin Karablk Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Ku-
rulu'ndan 03.01.2018 tarihli 1/16 karar nolu izin
alinmistir. Calisma Helsinki insan Haklari Bildirisi
ilkelerine uygun olarak yuratilmastir. Hastalar,
calisma hakkinda detayl bilgi verildikten ve has-
ta onam formu imzalattirildiktan sonra galismaya
dahil edilmistir.

Calismamiza, Aralik 2016-Mart 2018 tarihleri ara-
sinda Karabiik Universitesi Dis Hekimligi Fakiil-
tesi Agiz, Dis ve Cene Cerrahisi Anabilim Dalina
TME’ye yonelik sikayetlerle basvuran toplamda
233 olmak lizere tim hastalar dahil edildi. ilgili
muayeneler tek bir hekim tarafindan ve bilateral
olarak yapildi. TME bozuklugu teshisi koyulurken
klinik olarak Temporomandibular Rahatsizliklar/
Teshis Kriterleri Eksen | (TMR/TK Eksen 1) baz
alinmis, radyolojik olarak ise MRG’dan yararlanil-
mistir [11].

Hastalar cinsiyet, yas (18 yas ve alti, 19-48 yas
araligi, 49 ve uzeri yas araligi), semptomlar (agri,
eklem sesleri (klik ve krepitasyon), agiz agmada
zorluk veya kisith agiz agma kapasitesi, tinnitus,
bas agrisi ve disfonksiyon tiri-tanisina gére de-
gerlendirildi. TME disfonksiyonuna sahip hastalar
yas ve cinsiyet durumlarina goére gruplandirildi.
Bunun yaninda mevcut semptomlarin ve tespit
edilen disfonksiyon tirinin cinsiyete goére dagi-
limi1 belirlendi.

Calisma verileri ‘Minitab 17’ programi kullanilarak
analiz edilmistir. Ordinal degiskenler aritmetik or-
talama ve standart sapma, minimum, maksimum,
ortanca degerler olarak analiz edilmistir Tanimla-
yicl istatistik degerlerlendirmesinde ise, ikili karsi-
lastirmalarda Student t testi uygulandi. istatistik-
sel sonuglar %95 guven araliginda ve p<0.001 ve
p<0.05 anlamlilik dizeyinde degerlendirildi.

BULGULAR

Calismada, yaslari 14 ile 82 arasinda degisen,
yas ortalamalari 33,85+14,39 olan ve TME dis-
fonksiyonu klinik olarak dogrulanmis 188 kadin
(%80,7), 45 erkek (%19,3) toplam 233 hasta de-
gerlendirilmistir.

Calismaya katilan bireylerin %13,7’si 18 yas ve al-
tinda, %64,8’i 19-48 yas araliginda, %21,5°de 49
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yas ve Uzeri yas grubundadir. Yas gruplari-hasta
sayisl degerlendirmesinde gruplar arasinda ista-
tistiksel olarak anlamli dizeyde fark bulunmustur
(p<0.001, p<0.001, p<0.05). 19-48 yas grubunda-
ki birey sayisi diger yas gruplarindaki birey sa-
yisindan anlamli dizeyde yiksek bulunmustur
(p=0.000) (Tablo 1).

TME disfonksiyonu goérilen hastalarin cinsiyete
goére dagilimlarinda istatistiksel olarak anlamli
dizeyde fark bulunmustur (p<0.001). Cinsiyet da-
gilimi-hasta sayisi degerlendirmesinde, TME dis-
fonskiyonuna sahip kadin hastalarin sayisi erkek
hastalara nazaran belirgin sekilde daha yuksek
bulunmustur. (Tablo 1).

TME disfonksiyonu goérilen hastalarin semp-
tom yoéninden dederlendirmelerinde, hastalarin
%88,4’inde (206 hasta) agri, %50,6’sinda (118
hasta) klik sesi, %15,4’inde (36 hasta) krepi-
tasyon, %18’inde (42 hasta) tinnitus (kulak ¢in-
lamasi), %24,5’inde (57 hasta) bas agrisi ve
%15,4’Unde (36 hasta) trismus mevcuttu (Tablo
2). TME disfonskiyonuna sahip hastalarda ki en
belirgin semptom agri, ikincisi ise klik sesi olarak
tespit edilmigtir. Agr1 ve klik sesi varligi ile krepi-
tasyon, tinnitus, bas agrisi ve trismus varlig| ara-
sinda istatistiksel olarak anlamli dizeyde farklilik
bulunmustur (p<0.001) (Tablo 2).

Teshis edilen TME disfonksiyonlarinin tiiri-hasta
sayisl yoninden degerlendirmede ise Reduksi-
yonlu Disk Deplasmani tanisina sahip hasta sa-
yisi diger disfonksiyon tlrlerine sahip hasta sa-
yilarina gore istatistiksel olarak anlamli dizeyde
daha fazla bulunmustur (p<0.001) (Tablo 3). En
az gorilen disfonksiyon tiri ise Redlksiyonsuz
Disk Deplasmani ile birlikte gorilen kas problem-
leri olarak tespit edilmistir (Tablo 3).

Tablo 1: TME disfonksiyonlu hastalarin yas ve cinsiyet guruplarina gore

dagilimi

Yas ve Cinsiyet | n % p degeri

18 yas ve alts 32 13,7 0.000**
19-48 yas| 151 64,8 0.000**
aralig

49 yas ve listii 50 21,5 0.029*

Kadin 188 80,7 0.000**

Erkek 45 19,3

Student ttest ** p<0.001,* p<0.05

Tablo 2: Tespit edilen temporomandibular eklem disfonksiyon semptom-

lan

Semptomlar n % p degeri
Agn 206 88,4 0.000™*
Klik sesi 118 50,6 0.000™*
Krepitasyon 36 15,4

Trismus 36 15,4

Tinnitus 42 18,02

Bas agris1 57 24,5

**p<0.001, * p<0.05

Tablo 3: Tespit edilen temporomandibular eklem disfonksiyon tiirleri

Disfonksiyon Turi n %
Rediiksiyonlu Disk Deplasmani 102 43,8
Rediiksiyonsuz Disk Deplasmani 26 11,2
Bruksizm 16 6,9
Kas Problemleri 18 7,7
Rediiksiyonlu Disk Deplasmani+ Bruksizm 20 8,6
Rediiksiyonsuz Disk Deplasmani+ Bruksizm | 6 2,6
Rediiksiyonlu Disk Deplasmani+ Kas Prob- | 15 6,4
lemleri
Rediiksiyonsuz Disk Deplasmani+ Kas Prob- | 1 0,4
lemleri
Bruksizm+ Kas Problemleri 29 12,4
TARTISMA

Birgok calismada TME rahatsizli§i teshisi koyabil-
mek icin Temporomandibular Rahatsizliklar/ Aras-
tirma Teshis Kriterleri (TMR/ATK) kullaniimistir
[12]. Bu tani kriterleri TME rahatsizliklari teshisin-
de altin kriter olarak nitelendirilmistir. Yakin za-
manda TME disfonksiyonlarinin daha detayl ve
dogru incelenebilmesi amaciyla bu teshis kriter-
lerinin yeni bir versiyonu olan Temporomandibular
Rahatsizliklar/ Teghis Kriterleri Eksen | (TMR/TK
Eksen I) yayinlanmis ve gilincel olarak kullanil-
maktadir [11]. Bizim ¢alismamizda da, TME rahat-
sizliklarinin teshisi koyulurken, klinik degerlendir-
mede TMR/TK Eksen I'den yararlaniimisgtir.

TME disfonksiyonlarinin teshisinde klinik muaye-
nenin yaninda MRG ile yapilan detayli radyolojik
dederlendirme teshisi kuvvetlendirmekte ve guve-
nilirligini arttirmaktadir [13]. Bizim c¢alismamizda
da TME disfonksiyonuna sahip hastalarin radyo-
lojik degerlendiriimesinde MRG’den yararlaniimig-
tir.

Bertoli ve ark. TME Uzerine yaptiklari ¢alisma-
larinda, en sik goérulen TME disfonksiyon turinu
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miyofasiyal agri (%10,3), ikinci en c¢ok gdérilen
disfonksiyon turin( ise rediksiyonlu disk deplas-
mani (%8,0) olarak rapor etmislerdir [14]. Bizim
¢alismamizda bu sonugtan farkli olarak TME dis-
fonksiyonuna sahip hasta grubunda en fazla go-
rilen disfonksiyon tirl; rediksiyonlu disk deplas-
mani (%43,8), ikinci sirada ise rediksiyonsuz disk
deplasmani (%11,2) olarak tespit edilmistir.

TME disfoksiyon semptomlari genellikle; agri, ¢ig-
neme ve yutkunma gucligl, ¢igneme kaslarinda
hassasiyet, ¢cene hareketlerinde duzensizlik, ek-
lemde klik ve krepitasyon sesleri, agiz agmada
zorluk veya kisithlik (trismus) seklindedir [15,16].
Bizim calismamizda da, TME disfonksiyonuna
sahip hastalarda agri, klik ve krepitasyon sesi,
agiz agmada kisithlik veya zorluk gibi semptomlar
mevecuttu.

Karthik ve ark.’nin yaptiklari calismaya gére, TME
disfonksiyonuna sahip hastalarin en ¢ok sikayet
ettikleri semptomlar agiz agikliginda kisithilik, kas
agrisi, agiz acarken ya da c¢igneme esnasinda
olusan klik sesi olarak belirtilmistir [17]. Brezil-
yali addlesanlar Uzerine yapilan bir calismada,
TME disfonksiyonlarinda en sik gérilen semptom
%26,72 oranla TME bdlgesinden gelen klik sesi
olarak bildirilmistir [18]. Bir baska calismada ise
klik sesi %82,4 ile en sik rastlanan semptom ola-
rak bildirilmistir [19]. Bizim ¢alismamizda da has-
talarin sikayetleri arasinda en ¢ok agri olmak tze-
re, klik sesi, trismus, bas agrisi ve kulak ¢ginlamasi
bulunmaktadir. Biz ¢calismamizda en sik gérilen
semptomun agri olmasini; c¢alismamiza kendini
agri ile karakterize eden bruksizm ve kas prob-
lemlerini gibi fonksiyon bozukluklari da dahil ol-
mak Uzere tim TME disfonksiyon tirleri Gzerinde
yuruttigumuaze baglamaktayiz.

Bertoli ve ark. TME disfonksiyonuna sahip ¢o-
cuklar Uzeinde yaptiklari ¢galismada, krepitasyon
gérulme oranint %1 olarak bildirmistir [14]. Bi-
zim calismamiz yas grubu belirtmeksizin, TME
disfonksiyonuna sahip genel populasyon Uzerin-
de yapilmis ve krepitasyon gorilme orani %15,4
olarak bulunmustur. Ayrica krepitasyon varliginin
sadece Rediksiyonsuz Disk Deplasmanina sahip
hastalarda goruldigu bulunmustur.

Bircok ¢alismanin sonuglarina gére TME disfonk-
siyonlari kadinlarda erkeklere oranla daha faz-
la goérulmektedir ve bunun sebebi ise genellikle

hormonal ve psikososyal faktérler de dahil olmak
Uzere iki cinsiyet arasindaki biyolojik farkliliklar
olarak gdsterilmektedir [20-22]. Tozoglu ve ark.
Erzurum ili ve gevresinde TME disfonksiyon tir-
lerini inceledikleri arastirmalari sonucunda TME
disfonksiyonu goériilme oraninin kadinlarda erkek-
lere oranla daha yuksek oldugunu bildirmislerdir
[23]. Bizim galismamiza, ¢alismanin yapildig: ta-
rihler arasinda klinigimize TME bdlgesi sikayetleri
ile basvuran tim hastalar dahil edilmis ve ¢alisma
sonucunda bu TME sikayetleri ile bagsvuran has-
talarin cinsiyetlerinin istatistiksel incelemesinde
ise anlamli dizeyde farklilik oranina sahip olarak
kadin hastalarin daha fazla goéruldigu tespit edil-
mistir.

Levitt ve McKinney’in 10.000 TME disfonksiyon
vakasinda yaptigi calismada semptomlarin preva-
lansi ve siddeti geng yas grubunda ileri yas grubu-
na gore ¢ok daha fazla bulunmustur [24]. Tozoglu
ve ark., calismalarinda da TME disfonksiyonu en
¢ok 16-26 yas grubunda meydana geldigini bildir-
mislerdir [23]. Bizim ¢calismamizda 19-48 yas arasi
hasta grubu vakalarin %64,8’ini olusturmaktaydi.
Geng yastaki bireylerde TME disfonksiyonlarinin
daha fazla goéridlmesinin nedenini semptomlarin
bu dénemlerde daha belirgin bir sekilde ortaya
¢cikmasi ve ileri yastaki bireylerin TME rahatsizlik-
larina yonelik tedavi egilimlerinin daha az olmasi
olarak gbstermekteyiz.

Mafredini ve ark. yaptiklari ¢alismalarinda TME
disfonksiyonuna sahip 250 hastanin %30,4’GnUn
tinnitus sikayetine sahip oldugunu rapor etmisler-
dir [25]. Bizim ¢alismamizda 233 TME disfonksi-
yonuna sahip hastanin %18.02’sinde tinnitus (ku-
lak ¢inlamasi) sikayetine rastlanmistir. Tinnitus,
TME disfonksiyonlarinin subjektif bulgusu olarak
literatlirde goOsterilmektedir fakat primer etkeninin
TME disfonksiyonu olup olmadigdi hala literatiirde
netlesmemistir.

Cooper ve ark. 4528 hastada TME disfonksiyon
semptomlariniincelemis ve hastalarin %79,3’Gnln
bas agrisindan sikayet ettigini bildirmiglerdir [26].
Sahin ve ark., galismalarinda TME rahatsizlidi
olan hastalarin bas agrisi ve noéropsikolojik bo-
zukluklar agisindan degerlendirilmesi gerektigini,
bas agrisinin karmasik ve mutli-faktériyel bir konu
oldugunu bildirmiglerdir [2]. Bizim ¢alismamizda
da hastalarin %24,5'inin bas agrisi sikayetinin ol-
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dugu bildirilmistir.

Sonug olarak, TME disfonksiyonu goériilen hasta-
larda en sik rastlanan disfonksiyon tiri Rediksi-
yonlu Disk Deplasmanr’ydi (%43,8). En sik rast-
lanan semptom ise agriydi (%88,4). Kadinlarda
erkeklere oranla TME disfonksiyonu anlamli ola-
rak daha yaygindi. TME disfonksiyonunun en g¢ok
gorulen yas grubu, (19-48 yas arasi) geng yetis-
kinlerdi.

Cikar Catismasi: Yazarlar bu yazinin hazirlan-
mas! ve yaylnlanmasi asamasinda herhangi bir
¢ikar catismasi olmadigini beyan etmislerdir.

Finansman: Yazarlar bu yazinin arastirma ve ya-
zarlik siUrecinde herhangi bir finansal destek al-
madiklarini beyan etmislerdir.
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Anterior deltoid insertion distance to various bony landmarks before and
after humeral head lateralization

Humeral bas lateralizasyonundan énce ve sonra anterior deltoid yapisma yerinin cesitli kemik
belirli noktalarina mesafesi

Ramadan Ozmanevra'™, Erol Kaya?
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ABSTRACT

Aim: Moment arm of anterior part of deltoid muscle is increased as working principle
of reverse shoulder arthroplasty and anterior part of deltoid muscle insertion could be
damaged during proximal humerus surgery. The purpose of the present study was to
report distances from various bony landmarks to anterior, superior, medial insertion
points of deltoid before and after implantation 5mm thick glenoid implant.

Patients and Methods: 12 shoulders of formalin fixed adult cadavers were used at
the present study. The distances from greater tubercle to deltoid insertion, anterior-
lateral corner of acromion to deltoid insertion, coracoid tip to deltoid insertion, upper
pole of glenoid to deltoid insertion, and humeral length (greater tubercle to lateral
epicondyle) were measured using digital caliper and measurement tape before and
after implantation of 5mm thick pegged glenoid trial (Bigliani/Flatow Total shoulder
arthroplasty, Zimmer, Warsaw, IN).

Results: At tape measurement, glenoid to deltoid insertion distance was higher at
post implant group at right shoulders (p:0.04). When all shoulders were compared,
coracoid to deltoid insertion distance was higher at implanted group (p:0.04).

Conclusion: Deltoid insertion lateralization could be detected from the bony land-
marks around the glenoid especially the coracoid tip.

Keywords: Deltoid, insertion, coracoid, acromion, great, tubercle.

o0z

Amag: Deltoid kasin anterior kisminin moment kolu, ters omuz artroplastisinin galig-
ma prensibinde artar ve proksimal humerus cerrahisi sirasinda deltoid kas yapisma
yerinin anterior kismi hasar gérebilir. Bu galismanin amaci 5 mm kalinliginda glenoid
implant yerlestirilmesi dncesi ve sonrasi gesitli kemik landmarklardan deltoid anteri-
or, superior, medial yapisma noktalarina kadar olan mesafeleri bildirmekir.

Hastalar ve Yontemler: Bu calismada formalle fikse edilmis eriskin 12 adet kadavra
omuzu kullanildi. 5 mm kalinhigindaki pegli glenoid deneme implant yerlestiriimeden
once ve yerlestirildikten sonra, tiberkulum majus tan deltoid insersiyosuna,
akromiyonun anterior-lateral kosesinden deltoid insersiyosuna, korakoid ucundan
deltoid inser-siyosuna, glenoid (st polden deltoid insersiyosuna olan mesafeler ve
humerus uzunlugu(tiberkulum majus tan lateral epikondile) dijital kumpas ve
mezura kullanilarak 6lguldu.

Bulgular: Mezura ile 6lgimde, glenoidden deltoid yapisma yerine olan me-
safe sag omuzlarda implant sonrasi grupta daha yiiksekti (p=0.04). Tiim omuzlar
kiyaslandiginda, korakoidden deltodin yapisma yerine olan mesafe implant uygulan-
mis grupta daha yiiksekti (p=0,04).

Sonug: Deltoid yapisma yeri lateralizasyonu, glenoid etrafindaki kemik landmarklar-
dan 6zellikle de korakoid ucundan tespit edilebilir.

Anahtar Kelimeler: Deltoid, insersiyo, korakoid, akromiyon, tiiberkulum majus.
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F unctional deltoid is critical to reverse shoulder
arthroplasty. Especially the anterior deltoid
is vital to succesful outcome [1-4]. Various cada-
ver studies examined the insertion anatomy of the
deltoid; width, thickness of insertion, distances to
nerves, other tendons but to our knowledge, none
described the distance of anterior deltoid inser-
tion to bony landmarks which seems to be more
suitable to be used intraoperatively to prevent iat-
rogenic damage to deltoid tendon or evaluating
the amount of deltoid lengthening [2,5,6].

Recently Jobin et al. [7] reported that deltoid len-
gthening described as increased distance from
inferolateral acromion tip to deltoid tuberosity on
postoperative X- rays was associated with incre-
ased active forward elevation for patients treated
with reverse shoulder arthroplasty. They advoca-
ted measuring the distance from acromial tip to
humerus to assess deltoid lengthening which is
related to humeral component height or the thick-
ness of the polyethylene liner.

Depending on this, purpose of the study was to
determine the distance of the anteromedial inser-
tion point of deltoid to various bony landmarks
(anterior corner of acromion, coracoid tip, greater
tubercle, top of the glenoid) before and after imp-
lantation of trial glenoid insert with thickness of 5
mm. The hypothesis was that 5 mm lateralizati-
on of humeral head with insert implantation would
be detected from distances measured from bony
landmarks at glenoid (coracoid tip and/or top of
the glenoid) at adult cadavers.

PATIENTS AND METHODS

12 shoulders of formalin fixed adult male
cadavers were used at the present study in
Dokuz  Eylal  Universty. The skin and
subcutaneous tissue were removed and
deltopectoral exposure was performed. Skin,
subcutaneous tissue, pectoralis subscapularis,
biceps muscles, anterior shoulder capsule and
labrum were excised. Anterior-lateral corner of
acromion, tips of coracoid and greater tubercle,
upper pole of glenoid, lateral epicondyle, and
most anterior, medial, superior insertion point of
deltoid were marked (Figure 1). At neutral
rotation and 20 degree of abduction, humeral
head was approximated to glenoid and fixed with
4mm K wire passing from coracoid to humeral
head. The distances from greater tubercle to
deltoid nsertion (GT-D), Anterior- lateral corner of

acromion to deltoid insertion (A-D), coracoid tip
to deltoid insertion (C-D), upper pole of glenoid
to deltoid insertion (G-D), and humeral length
(HL; greater tubercle to lateral epicondyle) were
measured. One independent observer measured
with a digital caliper while the other observer
measured using a tape. Then 5mm thick pegged
glenoid trial (Bigliani/Flatow Total shoulder
arthroplasty, Zimmer, Warsaw, IN) insert was
implanted (Fig. 2), the humerus was then brought
to previous position and the coracoid was fixed
to the humeral head from the previosly drilled
holes with a K wire. Measurements were
repeated.

Ethical approval: Local ethics committee approval
was taken before initiation of the study.

Statistic analysis: The Wilcoxon Signed Rank Test
was used to compare the measurements before
and after implantation. Statistical significance was
set at a P value: 0.05.

Figure 2: Trial insert implanted
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Table I. Specimen data

GT-D(digital) | GT-D(manuel) | A-D(digital) | A-D(manuel) | C-D(dig- | C-D(man- | G-D(digi- | G-D(man-
ital) uel) tal) uel)
Left (pre) 140+6 134+12 172+11 165+13 149+12 136+23 158+13 15216
Left(post) 139+6 133+11 172+14 165+12 148+10 142+21 157+12 15314
Right(pre) 131+10 1438 164+11 172+10 136+18 151+14 148+14 155+13
Right(post) | 132+10 143+6 163+12 1719 139+16 155+11 15016 160+11
Total(pre) 13649 138+11 168+11 169+12 14316 144+20 15314 153+14
RESULTS At the present study there was no increase of ac-

Results are presented at table |. At tape measu-
rement, right shoulder G-D distance was higher
at post implant group (p:0.04). When all shoul-
ders were compared, C-D was higher at implanted
group (p:0.04). All other measurements were not
different between implanted or not (p>.05). Mean
length of the arms measured was 279+14mm.

DISCUSSION

Functional limitations and range of motion after
reverse shoulder arthroplasty are primarily
secondary to a lack of generated muscle force
and not due to mechanical limitations [8].
Compared with native anatomy, the deltoid’s
abduction moment arm in a reverse shoulder has
much greater fluctuation peaking at 90 degree of
abduction [9]. The results of current studies
reported by the literature, the reverse shoulder
prosthesis offers many advantages to patients
who have advanced shoulder pathology [10,11].
Anterior part of deltoid muscle is vital to functi-
onal reverse shoulder arthroplasty [1]. Additio-
nally, partial release of anterior insertion part of
the deltoid during plating of the proximal hume-
rus through deltopectoral approach could cause
anterior deltoid weakness [2]. Depending on this,
it is relevant that a surgeon should keep in mind
the distance of anterior deltoid insertion from
bony landmarks while doing proximal humerus
surgery.

Recently Jobin et al. [7] reported, increased delto-
id length that had been measured from X- rays of
reverse shoulder arthroplasty patients, correlated
with superior active forward elevation. At the par-
ticular study’s patient X- rays, it was obvious that
coracoid to deltoid tuberosity distance seems to
be increased [7].

romion to deltoid insertion area while there was
detectable increase of coracoid tip to deltoid in-
sertion at minimal amount of humeral head latera-
lization (5 mm) with implantation of 5 mm implant.
It is obvious that inferior localization of humeral
component relative to glenosphere leads to inc-
rease of distance from acromion to deltoid tube-
rosity at reverse shoulder arthroplasty. However,
we did not implant reverse shoulder prosthesis
to cadaver bones to verify this. It still seems more
clinically relevant to measure the distance from
coracoid tip to deltoid insertion instead of acromi-
on since coracoid to deltoid tuberosity is parallel
to anterior fibers of deltoid instead of middle fibers
originating from acromion and it can detect even
small amount of head lateralization due to
presence of coracoid tip at the same level with
deltoid fibers.

There was no difference when using the digital
caliper which was probably due to inaccuracy of
placing the arms of caliper at the same level with
each other which instead was easily achieved
using a measurement tape.

This study is limited by use of formalin fixed ca-
davers whose muscle length relations might have
changed; however, we used bony landmarks that
would not change with formalin fixation. Second,
we did not implant reverse shoulder prosthesis so
that we could not demonstrate increased ac-
romion distance to deltoid insertion; however, at
this model we kept arm position constant by fixing
head to coracoid that otherwise would change the
measurements.

As a conclusion: Deltoid insertion lateralization
could be detected from the bony landmarks
around the glenoid especially the coracoid tip.
Whether this is clinically relevant, further studies
need to be carried out.
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Measurement of Parathyroid Hormone Level in Early Diagnosis of
Hypocalcemia After Total Thyroidectomy

Total Tiroidektomi Sonrasi Olusan Hipokalseminin Erken Tanisinda Paratiroid
Hormon Seviyelerinin Olctimu
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ABSTRACT

Aim: Hypoparathyroidism is a major complication of thyroid surgery. Inadvertent re-
moval of the parathyroid glands or nutritional deterioration of the parathyroid glands
are the most important mechanisms that explains the reduction of postoperative
parathyroid functions. In this study, postoperative parathyroid hormone (PTH) level
was analyzed in order to prevent hypocalcaemia and enable the patients to be dis-
charged safely.

Patients and Methods: Preoperative calcium level, postoperative 20 minutes, 4
hours, 24 hours levels, 10 days and 6 months calcium level and 20 minutes, 4 hours
and 24 hours PTH level and postoperative complications and histopathology results
of the 85 patients who had total thyroidectomy were recorded. Patients were given
calcium carbonate and/or calcitriol or they were discharged without any treatment
depending on their PTH level on the postoperative 24 hours.

Results: In our study, PTH levels analyzed on the postoperative 20 minutes, 4 hours
and 24 hours were found to be statistically significant (p:0,0001) to be able to detect
hypocalcaemia in an early stage. However PTH level was found to be statistically
more sensitive (%91.5) on the postoperative 20 minutes. In our study, postoperative
calcium levels were not found to be significant in detecting hypocalcaemia in an early
stage that may develop after total thyroidectomy.

Conclusion: We are in the opinion that with a PTH level analyzed on the 20th post-
operative minute, patients can be discharged safely 24 hours after the surgery; fur-
thermore, we also believe that in the presence of a higher level than 10 pg/ml PTH
level we will not observe postoperative hypocalcaemia symptoms.

Key words: Total thyroidectomy, hypocalcemia, parathyroid hormone, hypoparathy-
roidemia.
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o0z

Amag: Hipoparatiroidizm, tiroid cerrahisinin 6nemli bir komplikasyonudur. Paratiroid
bezlerinin istenmeden ¢ikarlimasi veya beslenmesinin bozulmasi postoperatif parat-
iroid fonksiyonlarinin azalmasini agiklayan en 6nemli mekanizmalardir. Bu yazida
hastalarin hipokalsemi gelismemesi igin giivenle taburcu edilebilecegdi postoperatif
paratiroid hormon (PTH) degeri arastirildi.

Hastalar ve Yontemler: Total tiroidektomi yapilan 85 hastanin preoperatif kalsi-
yum degerleri, postoperatif 20. dakika, 4. saat, 24. saat, 10. giin ve 6. ay kalsiyum
degerleriyle 20. dakika, 4. saat ve 24. saat PTH degerleri, ameliyat sonrasi ddnemde
gelisen komplikasyonlar ve histopatoloji sonuglari kaydedildi. Hastalar postoperatif
24. saat PTH degerine gore kalsiyum karbonat ve/veya kalsitriol verilerek ya da
hicbir tedavi verilmeden taburcu edildiler.

Bulgular: Calismamizda postoperatif 20. dakika, 4. saat ve 24. saatte dlgiilen PTH
degerleri hipokalseminin erken dénemde saptanmasi agisindan istatistiksel olarak
anlamli bulundu (p:0,0001). Fakat 20. dakika PTH degeri istatistiksel olarak daha
duyarl bulundu (%91.5). Total tiroidektomi sonrasi gelisebilecek hipokalseminin
erken donemde tespitinde postoperatif kalsiyum degerleri calismamizda anlamli
bulunmamustir.

Sonug: Postoperatif 20. dakikada olgiilecek PTH degeri ile hastalarin 24. saatte

giivenle taburcu edilebilecegini ve 10 pg/ml'den biiyiik PTH degerleri varliginda post-
operatif hipokalsemi semptomlariyla karsilasiimayacagini distiniyoruz.

Anahtar Kelimeler: Total tiroidektomi, hipokalsemi, paratiroid hormon, hipoparatiroidi

Accepted Date 18.02.2018 Published Date: 23.04.2019

*Corresponding Author:Hasan Calis, Alanya Alaaddin Keykubat University, Faculty of Medicine,
Department of General Surgery, Alanya, Turkey. Phone:+905055361380 mail: drhasancalis@hotmail.com

ORCID:0000-0003-4182-798X

[@lociel

Acta Medica Alanya JANUARY-APRIL 2019 Open Access
This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

http://dergipark.gov.tr/medalanya 21



Calis H. et al. Parathyroid Hormone Level in Hypocalcemia

INTRODUCTION

hyroidectomy, meaning partial or complete

removal of thyroid tissue, is one of the most
commonly performed surgical procedures among
general surgery and endocrine surgery clinics.
The surgical method selected for thyroid diseases
requiring surgical treatment should help eliminate
the disease and allow keeping the postoperative
complications in a minimum level [1]. Parathyroid
glands are sensitive structures that are easily affe-
cted by a trauma and during a thyroid surgery they
may be damaged directly or indirectly [2]. Inadver-
tent removal or impaired feeding of the parathyro-
id glands are the most important mechanisms that
explain the decrease in postoperative parathyroid
function. Permanent hypoparathyroidism affects
in a negative way the quality of patient’'s and the
patient use lifelong medication.

In this research, we aimed to specify the patients
under risk for symptomatic hypopapthyroidism
and hypocalcaemia in an early stage, initiate early
clinical treatment for these patients and discharge
the patients not under risk and lower the length
of their hospitalization by planning a prospective
randomized work after total thyroidectomy.

PATIENTS AND METHODS

This study was carried out in the Department of
General Surgery, Medical Faculty of Akdeniz Uni-
versity. This department has a section that works
specifically in endocrine surgery. In this study 85
patients above the age of 18 without a kidney fun-
ction disorder and did not have thyroid or parathy-
riod surgery before were prospectively recruitment
between January 2011 and July 2011. These pa-
tients were operated for thyroidectomy caused by
benign or malign thyroid diseases. Preoperative
calcium levels, postoperative 20 minutes, 4 hours,
24 hours levels, 10 days and 6 months calcium
level and 20 minutes, 4 hours and 24 hours PTH
level and postoperative complications (temporary
and permanent recurrent laryngeal nerve damage,
delayed and permanent hypocalcaemia, early ble-
eding requiring re-operation) and histopathology
results of the 85 patients who had total thyroidec-
tomy were recorded. Also the demographical fea-
tures of the patients, their preoperative and pos-
toperative diagnosis and the operation team were
recorded.

Indications for surgery; patients with suspected
malignancy or diagnosis after fine needle aspira-
tion biopsy, patients with pressure symptoms and
did not benefit from medical treatment or patients
with benign multinodular goiter causing cosme-
tic problems and patients with diffuse or nodular
hyperthyroidism. The decision for surgery of the
patients was taken by endocrinologists, nuclear
medicine specialists and general surgeons as a
result of their participation to a council. Preopera-
tive thyroid function tests of all the patients were
examined. Fine needle aspiration biopsy, thyroid
ultrasonography and thyroid scintigraphy (if nee-
ded) were performed. The patients who had hy-
perthyroidism before the surgery became euthy-
roid.

Parathyroid hormone was analyzed with Elekct-
rochemiluminescence immunoassay method. Ve-
nous blood samples were taken and analyzed for
postoperative 20 minutes, 4 hours and 24 hours
parathormone and calcium levels. Before the pa-
tients were discharged, they were examined for
chvostek and trousseau findings with physical
examination then they were discharged in accor-
dance with their 24th hour PTH levels. According
to our laboratory, normal parathormone values
are 10-65 pg / mL.Therefore, the patients with <
10 pg/ml parathormone levels were hospitalized
one more day and they were discharged after int-
ravenous (IV) calcium replacement, 2-5 g / day of
calcium carbonate and 0.5-1 mg / day calcitriol.
The patients with 10-20 pg/ml PTH level were dis-
charged only with calcium carbonate. Those with
higher than 20 pg/ml PTH level were not given any
treatment.

According to our laboratory, normal calcium valu-
es are 8.4-10.2 mg/dl. Hypocalcemia was defined
as the serum calcium level below 8.4 mg/dl. Hy-
pocalcaemia symptoms were described as numb-
ness in the extremities, tingling and cramps by the
patients. Dose adjustment was made depending
on the calcium level postoperative second week.
The patients were considered to have permanent
hypocalcaemia after ongoing hypocalcaemia was
observed and venous blood sample was taken
and analyzed on the sixth month.

Ethical approval: The authors confirm that this
prospective work was performed in compliance
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with Ethical Standards and according to Institu-
tional Review Board standards. This prospective
work was approved by Akdeniz University Faculty
of Medicine Clinical Research Ethics Committee.

Informed consent: Informed consent was obtai-
ned from all individual participants included in the
study.

Statistic Analysis: Data were analyzed by using
SPSS (Statistical Package for Social Sciences)
for Windows 18.0 and MedCalc program. PTH le-
vels analyzed in various time intervals in cases of
transient hypocalcaemia were analyzed by Whit-
ney U test. Whether PTH and calcium levels show
any change in time was analyzed using variance
analysis in repeated measurements. Sensitivity of
PTH levels analyzed in various time intervals in
condition of transient hypocalcaemia was measu-
red using ROC curve. Sex distribution in cases of
transient hypocalcaemia was investigated using
Chi-square analysis. Results were evaluated at
%95 confidence interval and significance was
evaluated at p<0.05 level.

RESULTS

The average age of 85 patients who underwent
total thyroidectomy was 51.55 (26-71). 15 patients
were male (%17.6) and 70 patients were female
(%82,4), no significant difference (p:0,076) was
observed in hypocalcaemia rate of the patients
considering their sex. 64 (%75.3) of the patients
were operated with prediagnosis of benign thyroid
diseases and 21 (%24.7) of them were operated
with prediagnosis of malign thyroid diseases. As a
result of the histopathological evaluation 63 (%74)
patients out of 85 were reported as benign and
22 (%26) of them were reported as malign cases.
One patient was detected to have thyroid epithe-
lial malignant tumor metastasis. 2 patients had 2
and the other 2 patients were reported to have 1
parathyroid tissue out of 4 patients (%4.7) in the
study group. 14 (%16.5) patients out of 85 who
were operated for total thyroidectomy had hypo-
calcaemia In their 6-month follow-up, 4 patients
(%4.7) were reported to develop hypocalcaemia.
Permanent hypocalcaemia. 11 (%78.5) of the pa-
tients who developed transient hypocalcaemia
were diagnosed with benign thyroid disease and
3 (%21.5) of them were diagnosed with malign th-
yroid disease. 20 minutes, 4 hours and 24 hours

average PTH levels of patients with transient hy-
pocalcaemia were respectively 12,1 pg/ml, 12.6
pg/ml and 14.3 pg/ml, and an increase was obser-
ved directly proportional with time. 20 minutes, 4
hours and 24 hours average PTH levels of patients
with permanent hypocalcaemia were respectively
7.2 pg/ml, 7.0 pg/ml ve 7.5 pg/ml and an increase
was not observed directly proportional with time.

Postoperative 20 minutes, 4 hours and 24 hours
PTH levels were statistically significant (p:0,0001)
in the diagnosis of hypocalcaemia. 20 minute PTH
level among PTH levels was statistically more
sensitive (%91.5) in specifying postoperative hy-
pocalcaemia (Table 1. The sensitivity and speci-
ficity of PTH level over time.). 24 hour PTH le-
vel’s sensitivity %85.9 and specificity %85.7. In
Patients with low PTH levels and normocalcemia
in the first 24 hours after surgery, hypocalcemia
didn't occurre after 24 hours.

The comparison of postoperative calcium level
sensitivity in the diagnosis of hypocalcaemia did
not yield a significant difference (Table 2. The
sensitivity and specificity of calcium level over
time.).

3 patients out of 14 who had postoperative hypo-
kalemia had symptoms such as numbness in the
extremities, tingling. No patient developed tetani.
PTH was found < 10 pg/ml in 3 patients with sy-
mptomatic hypocalcaemia.

Recurrent laryngeal nerve injury was not obser-
ved in any patient. One patient who had bleeding
on the postoperative same-day was explored and
hemostasis was achieved. Hypocalcaemia was
not observed in the postoperative follow-ups.

Table 1. The sensitivity and specificity of PTH level over time.

Sensitivity Specificity
20 minute PTH %91,5 %100
4 hour PTH %78,9 %100
24 hour PTH %85,9 %85,7

Table 2. The sensitivity and specificity of calcium level over time.

Sensitivity Specificity
20 minute Ca++ %48.6 %39.8
4 hour Ca++ %49.9 %43.4
24 hour Ca++ %50 %67.5

DISCUSSION

Acta Medica Alanya 2019:3:1 23



Calis H. et al. Parathyroid Hormone Level in Hypocalcemia

Thyroid gland diseases affect %3-5 of the popula-
tion and it is the most commonly seen endocrine
disease after diabetes mellitus [3]. Main compli-
cations of thyroid surgery are inferior and superior
laryngeal nerve injury, hypocalcaemia and blee-
ding [4]. Bleeding and laryngeal nerve injury show
themselves in the postoperative early stage (1-8
hours). Hypocalcaemia is examined in two sub-
groups as permanent and transient hypocalcae-
mia. Hypocalcaemia recovered up to postopera-
tive 6 month-treatment period is usually accepted
as transient. On the other hand, hypocalcaemia
which requires exogenous calcium and vitamin
D and which has a value under the biochemical-
ly accepted level is usually named as permanent
hypocalcaemia. Some authors specify this period
as 1 year [3].

After thyroid operations, a physiological decrea-
se in the serum calcium level can be observed in
12-24 hours and most of these cases automati-
cally recover in 24 hours. Simultaneously, serum
phosphate decreases in a much lesser degree.
Hemodilution, renal tubular calcium absorption
amount and calcitonin secretion which are caused
by antidiuretic hormone released after surgery ba-
sed stress can lead to these changes [5].

The most important cause of hypocalcaemia deve-
loped after thyroidectomy is hypoparathyroidism
[6]. Hypoparathyroidism develops after trauma of
the parathyroid glands, parathyroid devasculari-
zation, and accidental removal of the parathyroid
tissue located at the top or rarely at the bottom
of the thyroid capsule. Also in thyrotoxic patients,
factors such as hungry bone syndrome and he-
modilution are responsible for the development of
hypoparathyroidsm [7].

Incidental parathyroidectomy during thyroidec-
tomy is observed %8-19 in literature, however cor-
relation of extracted parathyroid glands with sy-
mptomatic hypocalcaemia is not observed [8]. If at
least one parathyroid gland maintains its vitality,
no permanent hypocalcaemia is expected unless
deterioration takes place in calcium absorption of
gastrointestinal system [9]. In our study incidental
parathyroidectomy rate was found to lower than
literature but still the rate is %4.7. Among these 4
cases, 2 of them developed transient hypocalca-
emia and 1 developed permanent hypocalcaemia.

The cause of permanent hypocalcaemia was in-
terpreted as parathyroid ischemia.

Hypocalcaemia may not yield any symptoms in
the first 48 hours. Hypocalcaemia which shows it-
self as paresthesias, carpopedal muscle spasms,
anxiety in patients is transient and recovers auto-
matically, but if the parathyroid glands are dama-
ged irreversibly it may become permanent [10]. In
case of permanent hypocalcaemia, patients need
lifetime medication and also it affects patients’ qu-
ality of life in a negative way. In a retrospective
study, transient hypocalcaemia was detected to
be %19,9, permanent hypocalcaemia was %3,8
[11]. In our study, transient hypocalcaemia rate
was %16,5 and permanent hypocalcaemia rate
was %4,7, our rates are similar to that of the lite-
rature.

Hospitalization of the patients for 48-96 hours
because of the hypocalcaemia that may develop
postoperative 48-72 hours is a common method in
many hospitals [12]. This circumstance increases
the cost of surgery and affects the social lives of
patients negatively. An effective parameter anal-
yzed in an early postoperative stage for patients
who underwent total thyroidectomy may enable
patients to be discharged safely 24 hours later at
the latest. Fast parathormone measurement has
been a commonly used method for the past 10
years in parathyroid and thyroid surgery [13].

In a retrospective study, PTH was analyzed in the
4th hour after total thyroidectomy for 271 patients
forming the first group of the study and for 100
patients forming the second group, calcium was
analyzed on the postoperative first day. 0.5 pg/
day calcitriol and 2-6 gr/day calcium carbonate
was prescribed at the time of discharge on the first
day for patients with PTH level lower than (10-
72 pg/ml) 10 pg/ml. Only calcium carbonate was
prescribed for those who had PTH level of 10 pg/
ml and higher. Calcium carbonate was prescribed
for the second group patients depending on the
surgeon. 19 patients (%7) of the first group and
17 patients (%17) of the second group developed
symptomatic hypocalcaemia. It was statistically
found significant (p:0.005) for the first group of
patients to develop less hypocalcaemia. In the
study, 5 patients (%1.8) of the first group and 8
patients (%8) of the second group applied to the

Acta Medica Alanya 2019:3:1 24



Calis H. et al. Parathyroid Hormone Level in Hypocalcemia

emergency service with symptoms of hypocalca-
emia. Oral calcium and calcitriol treatment toget-
her with intravenous calcium infusion was given to
the patients. This practice brings an extra burden
in terms of the cost of treatment. Thus, only PTH
measurement itself lowers the rate of emergency
service application of the patients with symptoms
of hypocalcaemia. This method is a cheap and
easy to follow treatment protocol [14].

In our study 3 patients who developed symptoma-
tic hypocalcaemia applied to the emergency servi-
ce with complaints of numbness in the extremities
and tingling. 2 of these patients were prescribed
calcium carbonate at the time of discharge and
the other patient was not prescribed calcium car-
bonate since the patient’s calcium level was nor-
mal. These patients were given IV calcium infusi-
on. No patient developed tetani. These 3 patients
with symptomatic hypocalcaemia had a level of
PTH < 10 pg/ml.

In our study, PTH levels analyzed on the posto-
perative 20 minutes, 4 hours and 24 hours were
found to be statistically significant (p:0,0001) to
be able to detect hypocalcaemia in an early stage.
But PTH level was found to be statistically more
sensitive (%91.5) on the postoperative 20 minutes.
In a prospective study, there was no statistically
significant difference (p>0.05) between postope-
rative PTH level analyzed in the recovery room
and postoperative 24th hour PTH level [15]. In a
similarly conducted study, PTH level in the blood
taken during the closure of the skin was %80 sen-
sitive and %100 specific in predicting hypocalca-
emia [16]. In another prospective study on PTH
and calcium levels of the patients who underwent
thyroidectomy, postoperative 1st hour PTH level
was found to be %100 sensitive for hypocalcae-
mia [17].

In the literature, there are studies indicating that
postoperative calcium levels must be taken into
consideration and studies reporting that patients
must be discharged in accordance with their pos-
toperative or intraoperative PTH levels to be pro-
tected from probable hypocalcaemia that may
develop after total thyroidectomy. It was reported
that patients can be discharged safely according
to their calcium levels analyzed in the postopera-
tive early stage [18,19]. In our study also serum

calcium level was found >8 mg/dl in 2 out of 4 sy-
mptomatic patients on the first postoperative mor-
ning. In our study, no statistically significant diffe-
rence was found when the sensitivity of calcium
levels were compared in accordance with time.

As a conclusion; calcium monitorization surely
has an important place in endocrine surgery for
the diagnosis of symptomatic hypocalcaemia. It is
a well-known fact that this method is more econo-
mical compared to parathormone measurement.
Absence of a safe, effective and economical pa-
rameter for early discharge of patients and quality
control in thyroid surgery is strongly felt. Therefo-
re, follow-up with PTH measurement is more ef-
fective than follow-up with calcium measurement
according to our study. The frequency of hypocal-
caemia based findings, duration of patients’ hos-
pitalization and the number of applications to the
emergency service is lowered with this method.
Moreover, this method is more economical and
easier with follow-up than routine calcium and/or
vitamin D replacement. We are in the opinion that
with a PTH level analyzed on the 20th postopera-
tive minute, patients can be discharged safely 24
hours after the surgery and we also believe that in
the presence of a higher than 10 pg/ml PTH level
we will not observe postoperative hypocalcaemia
symptoms.

Notes: This study was presented in the National
Endocrine Surgery Congress, Antalya, Turkey,
2013 (Oral Presentation).
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ABSTRACT

Aim: In this study; we investigated the effects of atorvastatin treatment on endothelial
dysfunction (ED) as well as antihyperlipidemic effects of atorvastatin treatment in
patients with hemodialysis due to end-stage renal disease for at least 6 months.

Materials and Method: In this study, 15 control and 15 atorvastatin patients were
examined. Evaluation of ED was performed by evaluating the flow-mediated dilata-
tion of the brachial artery in the fistula which was performed as described previously.

Results: Comparing the first and last value difference of LDL with independent T-test
for statin given and not given groups; LDL values were statistically significant in statin
group (p = 0.000, p <0.01). In addition, the comparison of the first and last value
difference of FMD with the independent T-test according to statin given and not given
groups: According to the statin group, the FMD values were statistically significant (p
=0.001, p <0.01).

Conclusion: In our study, we applied FMD test results to demonstrate endothelial
dysfunction; i) statin group is statistically significant in favor of statin group compared
to control group, ii) fistula development and patency rate is statistically more mean-
ingful in statin group due to decrease in atherosclerosis development. In view of
these findings, we believe that statin use is necessary to ensure short-term fistula
patency in statin AVF patients and to protect the dialysis access path without the need
for additional processing.

Key words: Hemodialysis, Statins, Endothelial Dysfunction

Gelis Tarihi: 11.01.2019

Kabul Tarihi: 21.02.2019

o0z

Amag: Bu galismamizda; duiizenli ve yeterli sekilde, en az 6 aydir, son dénem bébrek
hastaligi nedeniyle hemodiyalize giren hastalarda Atorvastatin tedavisinin antihiper-
lipidemik etkilerinin yaninda endotel disfonksiyonu(ED) izerine etkisine akim aracili
dilatasyon (flow-mediated dilation, FMD) testi ile bakarak statinin arterio venoz fistl
acikhigi tzerine etkilerini arastirdik.

Hastalar ve Yontem: Calismada 15 kontrol ve 15 atorvastatin alan hasta incelendi.
ED’nun degerlendiriimesi daha once tanimlandi§i sekilde FMD Olglimii yapilarak
fistlil olan kolda brakial arterdeki akim aracili dilatasyonun degerlendirmesi ile yapildi.

Bulgular: LDL ilk ve son deger farkinin statin verilen ve verilmeyen gruplara gére
bagimsiz T-testi ile karsilastiimasinda; Statin verilen gurupta LDL degerleri istatistik-
sel olarak belirgin anlamliydi (p=0,000, p<0,01). Ayrica FMD ilk ve son deger farkinin
statin verilen ve veriimeyen gruplara gére gore bagimsiz T-testi ile karsilagtirimasin-
da ise: Statin verilen gurupta FMD degerleri verilmeyenlere gore istatistiksel olarak
anlamliydi (p =0,001, p< 0,01).

Sonug: Yaptigimiz galismada da endotel disfonksiyonunu gdstermek igin uygu-
ladigimiz FMD test sonuglari; i) statin gurubuyla, kontrol gurubu karsilastirildiginda
statin gurubu lehine istatiksel olarak anlamli oldudu, ii) statin gurubunda aterosk-
leroz gelisimindeki azalmaya bagli olarak fistiil gelisimi ve agiklik oraninin istatiksel
olarak daha anlamli oldugu seklinde agiklanabilir. Bu bulgular dogrultusunda statin
AVF hastalarinda kisa donem fistil agikliginin saglanmasi ve diyalize giris yolunun
ek isleme gerek kalmadan korunmasi yoninden statin kullaniminin gerekli oldugu
dustincesindeyiz
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GIRiS

ronik bobrek yetmezligi, cesitli hastaliklara

bagl olarak nefronlarin ilerleyici ve dizel-
mesi mimkun olmayan kaybi ile karakterize olan
bir sendromdur [1]. Son dénem bdbrek yetmezligi
(SDBY) ise endojen renal fonksiyonun irreversibl
kaybi ile karakterize ve hayati tehdit eden tremi-
den korunmak igin hastaya devamli olarak diyaliz
veya transplantasyon gibi renal replasman tedavi-
lerinin uygulandig klinik bir tablo olusturur.

Gunimiz kronik hemodiyaliz teknolojisi kolayca
dolasima giris yolu olarak kullanilabilecek bir ylUk-
sek akimli arteriovendz fistlili gerektirir. Uygun
oldugu silrece otojen venler kullaniimahdir. Bu
maliyet, enfeksiyon ve yabanci madde kullanimi-
na bagl cilt erozyonu gibi problemleri 6nler [2].

Ateroskleroz bati dinyasinda en sik gorilen 8lim
nedeni olan buyuk ve orta boy arterlerin i¢ tabaka-
sinin fokal bir hastaligidir. Temel 6zelligi kabarik,
fibrin ve yagdan olusan, fokal plak veya aterom
olan arteryal intimanin inflamatuar/fibrotik bir has-
tahigidir. Ateromlar buyuk oranda kolesterolden
olusan ve fibréz bir sapka ile ¢evrili olan lipid ¢e-
kirdegi icerirler.

Son dénem bdbrek yetmezligine erisen hastalarda
LDL kolesterol seviyeleri cogunlukla genel popu-
lasyondakine benzer ya da daha dusuktir. Fakat
bu lipit paterni genellikle yliksek oranda anormal
lipit subfraksiyon profilini gizler, ¢inkd kiguk yo-
gun LDL partikllleri artmistir. Pek ¢ok retrospektif
¢alisma, kig¢lik yogun LDL partikulleri ile artmis
koroner arter hastaliyi arasindaki iliskiyi bildir-
mektedir [3].

Hiperlipidemi ve ateroskleroz, endotel fonksiyon-
larinda bozulmaya neden olur. Ozellikle disuk
dansiteli lipoproteinler birka¢ sekilde endotel dis-
fonksiyonu yapar. Hiperkolesterolemi, nitrik oksid
(NO)’e bagli damar relaksasyonunu bozar. NO lo-
kal olarak etki gdsteren ve hizli metabolize olan
bir maddedir. Kolesterol ylksekligi arttikga NO
akivitesinin inhibisyonu giderek hizlanir ve biyo-
lojik olarak aktif NO azalir. Bunun yaninda, endo-
tel kaynakli vazodilatasyon yapici bir madde olan
prostasiklin yapimi da azalma gdsterir.

Gunumuzde yuksek etkinlik ve dustk yan etki pro-
filinden dolayi, en ¢ok kullanilan antihiperlipide-

mik ilaclar, HMG CoA rediiktaz inhibitorleri olan
statinlerdir. Statinler, kolesterol biosentezindeki
hiz kisitlayici enzimi inhibe edip, kolesterol biyo-
sentezini azaltarak, aterosklerotik lezyonun igerigi
olan kolesterollu azaltmis olurlar [4].

Statinler lipit dislrtcu etkilerine ek olarak, antiinf-
lamatuar-antioksidan- endotel stabilize edici-im-
munomodulatuar ve antifibrotik 6zellikler tasirlar.
Statinler aterosklerozu; endotel hicrelerinin apo-
pitozunu, arteriyel tunika medianin fibroblastlari-
nin etkisini, ateromu olusturan immun progesi ve
proinflamatuar sitokin agini engelleyerek onleye-
bilirler. Bu sayede kardiyovaskuler hasarin énlen-
mesinde terapotik rolleri gok genis bir sahaya ya-
yilmaktadir [5].

Bu calismamizda; dizenli ve yeterli sekilde, en
az 6 aydir, son dénem bobrek hastaligi nedeniy-
le hemodiyalize giren, diyet ve yasam tarzi de-
gisikliklerine ragmen LDL degeri 100 mg /dL'nin
Uzerinde seyreden, statin kullanmayan, aktif bir
inflamatuar hadisesi olmayan, nitrisyonel agidan
stabil hastalarda, ¢calisma grubuna 3 ay sure ile
20 mg/gun atorvastatin kullanildi. Atorvastatin te-
davisinin antihiperlipidemik etkilerinin yaninda en-
dotel disfonksiyonu Uzerine etkisine akim aracili
dilatasyon (flow-mediated dilation, FMD) testi ile
bakarak statinin arterio vendz fistul agikligi Gzeri-
ne etkilerini arastirdik.

HASTALAR VE YONTEM

Calisma prospektif olarak planlanmistir ve yapil-
mistir. Siileyman Demirel Universitesi Tip Fakiil-
tesi Kalp Damar Cerrahisi Bilim Dalinda, Nefroloji,
Radyoloji ve Biyokimya Anabilim Dali Laboratu-
varlarinda gergeklestiriimistir. Bu g¢alismanin izin
ve onay! 18.10.2010 tarihli 16. toplantinin 04 no’lu
karari ile yetkili Stleyman Demirel Universitesi
Tip Fakiltesi Dekanhgdi Bilimsel Arastirma Danis-
ma Kurulundan alinmigtir.

Calisma Grubu: Hastalar kronik bébrek yetmezlIigi
nedeniyle Nefroloji anabilim dalinda takip edilen
ve ilk defa Arterio-Vendz Fistul (AVF) acilan Low
Density Lipoprotein (LDL) kolesterol dizeyleri 100
mg/dl Uzerinde olan hastalar gonullilik esasina
uygun olarak secilmistir. Calismaya 30 hasta dahil
edildi. Bu hastalardan 15 tanesine 20 mg atorvas-
tatin baslandi. Geri kalan 15 hastamizda kontrol
gurubu olarak alindi. Calismaya alinma kriterleri
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olarak hastalarin kronik bébrek yetmezligi hastasi
olmasi, LDL kolesterol diizeyinin 100 mg/dl lze-
rinde olmasi, ilk defa radyosefalik fistilin agiimasi
ve hasta onayinin alinmis olmasi gerekmektedir.
Calismadan c¢ikarilma kriteri olarak aktif hepatik
yetmezlik, serum transaminaz yuksekligi, gebe-
lik, laktasyon, statin allerjisi ve hastanin ¢caligsmay!
kabul etmemesi, cerrahi olarak basarili olmayan
arterio venoz fistlller. Hastalara SDU Kalp Damar
Cerrahisinde radiosefalik fistlil acildi. Hastanin
ayni gun icinde kolesterol degerleri ve karaciger
enzimlerine bakildi. Daha sonra post op birinci
gunde renkli doppler USG (Ultrasonografi) esligin-
de ayni koldan akim aracil dilatasyon (flow-medi-
ated dilation, FMD) testi yapilarak endotel disfon-
siyonuna bakildi. Tim hastalara radiosefalik fistul
acildiktan 3 ay sonra tekrar kolesterol, karaciger
enzimleri ve FMD testi tekrar uygulandi.

Tim hastalara ayni Kalp-Damar Cerrahi tarafin-
dan AVF acildi. Arterio vendz fistll operasyonlari,
lokal anestezi altinda yapildi. Operasyon prose-
darl, secilen arter ve ven arasina bir anastomoz
yapilmasini icerir. Galismaya aldigimiz hastalar
ilk kez AVF acilan hastalardan secildi. AVF'ler ra-
dio-sefalik bdélgeden tek merkezde yapildi. Fistil
acilan tim hastalarda radial arter ve sefalik ven
kullanildi. Bltin anastomozlar u¢ yan teknigine
uygun yapildi. Acgilan fistlller G¢ ay boyunca diya-
liz amagh kullaniimadi. Ug ayin sonunda doplerle
FMD testi yapildiktan sonra fistil diyaliz amagh
kullaniimaya baslandi.

Calismaya alinan tim hastalardan ag¢ karnina bi-
yokimya tiplerine kanlari alinarak Stleyman De-
mirel Universitesi biyokimya laboratuvarinda 4000
devirde 5 dk santrifj yapildiktan sonra Olympos
AU 640 cihazla serumlarindan LDL, trigiliserit
(TG), high density lipoprotein, tirgiliserit (HDL),
aspartat amino transferaz (AST) ve alanin amino
trasferaz (ALT) dlzeylerine bakildi. Bu testler 3
ay sonra tekrarlandi.

Endotel disfonksiyonu(ED) degderlendiriimesi daha
dnce tanimlandigi sekilde FMD Olgiimi yapilarak
fistil olan kolda brakial arterdeki akim aracili di-
latasyonun degerlendirmesi ile yapildi. Bunun igin
hastalar 12 saat aclik sonrasi oda sicakliginda
(220C), 10 dakika istirahat sonrasi supine pozis-
yonda degerlendirildi. Olgiim yapilmadan énce
her hastaya 0,1 cc/kg diasuk molekil agirlikli he-

parin yapildi. Olgiim yapilacak kol, élgiim igin en
uygun sekilde ekstansiyona getirilerek immobilize
edildi. Brakial arter dlgiimleri, antekibital fossanin
3-5 cm ustinden 10 MHZ'lik ylksek rezollisyonlu
“linear transducer” Shumatsu marka dopller ult-
rasonografi kullanilarak yapildi. Optimal pozisyon
elde edildikten sonra cilde sonraki 6lgcimler igin
isaretleme yapildi. Toplam ardisik olarak 3 kez di-
astol sonunda brakial arterin i¢ limeninin g¢api 6l-
¢uldl ve ortalama deger hesaplandi. Bazal élgiim
sonrasi, manson takilarak sistolik degerin Ustun-
de bir basingla sisirildi. Manson, dnkolda iskemi
olusuncaya kadar 3-5 dakika boyunca sisirilmis
olarak bekletildi. Daha sonra manson sdndurtle-
rek 60 saniye sonra ol¢cimler tekrarlandi. Reaktif
hiperemiye yanit olarak olusan FMD hesaplandi.

istatistiksel analiz: One-sample Kolmogorov-Smir-
nov testi uygulanarak verilerin normal dagildigi
gorulmustar. Arastirmada elde edilen verilerin
analizinde yuzde ve frekans dagilimi, aritmetrik
ortalama, bagimsiz o6rneklem T-Testi (Indepen-
dent Sample T Test), iligkili Orneklem iki Yoénli
Varyans Analizi (Repeated Measures) kullaniimis-
tir. S6z konusu testlerde anlamhlik 0,05 olarak
alinmistir. Tum istatistiksel degerlendirmeler icin
Windows SPSS programi (15.0) kullaniimigtir.

BULGULAR

Calismaya dahil ettigimiz tim hasta populasyonu-
nun % 30°'u kadin, %70’i erkektir. Ortalama yasi
63 olan hastlarin yas grubuna gére dagilimi Tablo
1’de sunulmustur. Orneklem grubunun %50’sine
statin verilmis, %50’sine verilmemigstir. Orneklem
grubunun %60’l hipertansif, %40’1 ise hipertansif
olmayan hastalardan olugsuyordu. Ayrica %30’u di-
yabetik ve %70’i non-diyabetik idi. LDL ilk ve son
deger farkinin statin verilen ve verilmeyen grup-
lara gore bagimsiz T-testi ile karsilastirimasinda;
Statin verilen gurupta LDL degerleri istatistiksel
olarak belirgin anlamhyd! (p=0,000, p<0,01). Ay-
rica FMD ilk ve son deger farkinin statin verilen
ve verilmeyen gruplara gore gore bagimsiz T-testi
ile karsilastirilmasinda ise: Statin verilen gurupta
FMD degerleri verilmeyenlere gore istatistiksel
olarak anlamliydi (p =0,001, p< 0,01).

LDL degerleri agisindan; farkli ddonemlerde yapi-
lan o6lgimler arasindaki farkliliklarin hem statin
verilmeyen hem de verilenlerde istatistiksel olarak
anlamh oldugunu ortaya koymaktadir (sirasiyla
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p<0,01 ve p < 0,01; Tablo 2). FMD degerleri agi-
sindan ise: farkli dénemlerde yapilan o6lgimler

arasinda Statin verilmeyenlerde istatistiksel
olarak  anlamli  olmadidint  ancak  statin
verilenlerde istatitstiksel anlamli farkhhk

oldugunu goéstermektedir (sirasiyla p =0,476 ve

p=0,00,Tablo 3).
Tablo 1. Orneklem grubunun yaga gore dagilimi

Yas grubu Say1 Yiizde
45-55 yas 5 16,7
56-65 yas 17 56,7
66-75 yas 5 16,7
76 ve lizeri 3 10,0
Toplam 30 100,0

Tablo 2. LDL ilk ve son deger farkliliklarinin statin verilme durumuna

gore Varyans Analizi sonuglari

STATIN | X SsS N |LDL1- |LDL1-
LDL2|(LDL2
(p) *Statin
(p)
LDL1 | Verilmeyen | 111,67 | 13,79 15
Verilen 142,07 | 31,43 15
Toplam 126,87 | 28,42 30
0,000 0,000

LDL2 | Verilmeyen | 109,67 | 19,69 15
Verilen 102,53 | 32,83 15
Toplam 106,10 | 26,84 30

Tablo 3. FMD ilk ve son deger farkliliklarinin statin verilme durumuna

gore Varyans Analizi sonuglari

STATIN | X SS N | FMD1- | FMD1-

FMD2 | FMD2

(p) *Statin

(p)
FMD1 | Verilmeyen | 7,32 7,18 15
Verilen 4,44 2,33 15
Toplam 5,88 5,45 30
FMD2 | Verilmeyen | 3,93 3,56 15 0,476 6,001

Verilen 6,74 2,72 15
534  |343 |30

TARTISMA

Kronik bébrek yetmezlikli bir hastanin hayatini de-
vam ettirebilmesi i¢cin hemodiyaliz, periton diyalizi
veya transplantasyon gibi renal replasman tedavi-
lerinden birinin kullaniimasi zorunludur [6]. Hemo-
diyaliz halen tim dlnyada kronik bébrek yetmez-
ligi icin en ¢ok kullanilan renal replasman tedavi
yOntemidir. Kronik hemodiyaliz, ¢cogu transplan-
tasyon merkezinde transplantasyon dncesi gegici
bir ddnem veya bu olanadin olmadigi merkezler

de son doénem bdbrek yetersizliginde devamli uy-
gulanan bir tedavi yontemidir [7]. Kronik hemodi-
yaliz programina alinan olgularda devamli damar
yolu girisine ihtiya¢ vardir. NKF-DOQI (National
Kidney Foundation Dialysis Outcomes Quality Ini-
tiative) kilavuzlarina gére hemodiyaliz hastalari-
nin % 40-50' sinin arteriyovendz fistll araciliiyla
hemodiyalize girdigi belirtilmektedir [8].

AVF’ler damar erigim yollari icinde en ¢ok tercih
edilen ve aciklik oranlari en yuksek olan damar
erisim yoludur. Ancak yuksek basingli arteryel
sistemle dusuk basingli vendz sistem arasi yapi-
lan AVF acildigi andan itibaren gelisen vaskiler
hemodinamik olayar nedeniyle tikaniklik riskiyle
karsi karsiyadir. Cesitli faktorlere bagl olarak ilk
aydan 10 yila kadar degisen surelerle AVF ler acik
kalacaktir. Damar erisim yolunun acgikhgi Gstine
arter ve vene ait faktorler etkilidir. Erken AVF yet-
mezlik insidansi %30’lardadir. Bunda vendz ste-
noz, aksesuar ven ve anastamoz hatalari dnemli
faktorlerdir. Venoz stenozlar genellikle ilk 5 cm’lik
mesafede goriulmektedir. Aksesuar venlerin etki-
li olmasi ve fistll yetmezligine neden olmasi igin
anastamoz veninin c¢apinin en az %50’si olmak
zorundadir. Anastamoz hatalari ise genellikle tec-
ribeyle azalmaktadir.

Fonksiyonel Damar erisim yollarinin (DEY) kay-
binda %85 neden periferik veya santral ven ste-
noz ve okluzyonudur. %5 neden ise ateroskleroz-
dur. %5 nedende diger faktorlerdir. Goruldugu gibi
ateroskkleroz direk etkili faktor degildir. Ancak
ateroskleroz hem kendisi hem de damarda endo-
tel disfonksiyonu yapmasi yolu ile DEY kaybina
neden olabilir.

DEY disfonksiyonunda cesitli faktorler rol oyna-
makla birlikte temel fizyopatolojik mekanizma
endotel disfonksiyonudur. Endotel disfonksiyonu
temelde neointimal hiperplazi ve damar remo-
delingidir. Dolayisiyla endotel disfonksiyonunu
azaltan her faktér direk olarak DEY nun acikligi
Uzerine pozitif etkilidir. Endotel vicudin en bu-
yUk organidir ve 30’un Ustinde vazoaktif madde
salgilar. Bunlarin bir kismi vazodilatator bir kismi
vazokonstriktordur.

Endotel fonksiyonlari degerlendirmek i¢in mevcut
calismalar gostermistir ki SDBY bozulmus endotel
disfonksiyonu ile gider. SDBY'li hastalarda ED'un
degerlendiriimesinde doppler ultrason, vaskiler
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hicre markerlarinin dlgimu, damar duvari hara-
ket dedektorii ve okllizyon pletismografi kullanildi
ve bitlin bu ¢calismalarda SDBY'de ED'u g0sterildi
[9]. Bizde calismamizda FMD yodntemi ile endo-
tel disfonksiyonunu degerlendirmeyi tercih ettik.
Guldener ve ark. 1998 yilinda periton diyalizi has-
talarinda yaptiklari ¢galismada evre 5 KBH has-
talarinda EBD bozuk oldugunu, GTN'ye cevabin
normal oldudunu brakial arter ultrason olgimleri
ile géstermislerdir [10]. Ghiadoni ve ark. 2004 yi-
linda, Yilmaz ve ark. [11,12] 2005 ve 2006 yilinda
KBH hastalarinda EBD'un bozuk oldugunu goéster-
miglerdir. Giadoni ve ark. calismalarinda 3 grup
(Diyalize girmeyen konservativ tedavi goren, diya-
lize giren, saglikli kontrol grubu) kullanmislardir.
Saglikli kontrol grubuna gére diyalize giren hasta-
larda daha fazla endotel fonksiyon bozuklugu ve
oksidatif stres markirlarinda daha fazla yukseklik
bulunmustu. Bu da diyalize giren hastalarda diya-
lizorlere bagh sitokin artisi ve inflamasyonun en-
dotel disfonksiyonunun daha fazla olmasina katki-
da bulundugu seklinde yorumlanabilir.

Statinlerin endotel fonksiyonlarindaki iyilestirici et-
kisinin lipid dusurutcu etkisinden bagimsiz oldugu-
nu ileri stren birgok mekanizma gdsterilmistir. Bu
mekanizmalar sonucunda statinler dolasan adez-
yon molekili P-selektin ve hiicre i¢ci adezyon mo-
leklli-1 (ICAM-1)’i hiperkolesterolemik bireylerde
azaltir. Statinlerin bu etkisi NO artisina yol agar
[13]. Statinler lipoproteinlerin aterojenik potansi-
yellerini azaltir; LDL, VLDL, HDL oksidasyonunu
inhibe ederler. Ayni zamanda ateroskleroz geligi-
minde anahtar rol oynayan okside LDL’nin mono-
sitler tarafindan hiicre igine alinmasini engelleye-
rek etki gosterirler [14]. Bu ¢calismalar gdstermistir
ki; statinlerin endotel fonksiyonlarini duzeltici et-
kisi lipid parametrelerine badimli ve bagimsiz iki
sekilde gergeklestirdikleri bulunmustur.

Yapilmis calismalardan elde ettigimiz veriler-bul-
gular géstermigtir ki, statinler olarak bilinen 3-hid-
roksi-3-metilglutaril-koenzim A reduktaz inhibitori
antihiherlipidemik ilaglar, lipit disurici etkilerin-
den ayri olarak, kardiyovaskuler hasarin énlenme-
sinde pek ¢ok farkli mekanizmayla bize katki sag-
layabilirler. Aterosklerozu; endotel hicrelerinin
apopitozunu-fibroblastlarin arteriyel tunika media-
ya etkisini-ateromu olusturan immin progesi-pro-
inflamatuar sitokin agini engelleyerek onlerler.

Statin grubu antihiperlipidemik ilaglar kronik bob-
rek hastalarinda da pek ¢ok arastirmaya konu ol-
mustur. Kronik bébrek bozukluklugu olan hastalar-
da statin tedavisiyle sonlanim noktasi olarak renal
fonksiyon ve proteinlri olan ¢ok sayida calisma
yapilmistir. Bir yillik tedavi sonunda 24 saatlik
protein kaybinin anlamli azaldigi, renal fonksiyo-
nun ise stabil kaldigi gértlmustir [15]. Bu endotel
disfonksiyonunu azaltarak olmaktadir.

Uzun dénem hemodiyaliz hastalarinda atorvasta-
tin etkisinin arastirildigi, 33 hastayla yapilan pros-
pektif randomize kontrolll bir galismada, 6 aylik
atorvastatin kullanimi sonrasinda serum CRP
duzeylerinde anlamli duisusg, serum albumin du-
zeylerindeyse anlamli artis gorulmuistir. Bundan
baska, hiperlipidemik, diabetik ve KVH olan hasta-
lara farkh statinlerin uygulanmasinin serum CRP
dizeylerinde disise yol actigi belirlenmigtir. Bu
azalma, lipit duguricu etkilerinden bagimsiz ol-
masinin yaninda, hem kisa hem de uzun dénem-
de elde edilmis ve baslangic CRP dizeyleri daha
yuksekken daha belirgin bulunmustur [16]. Ichiha-
ra ve arkadaslarinin yaptigi bir ¢galismada kronik
hemodiyaliz hastalarina 24 hafta siireyle 20 mg/
gun fluvastatin verilmis ve serum CRP duzeylerin-
de belirgin azalma saglanmigtir [17].

Birgok galismada KBY hastalarinda statin kullani-
minin en sik 6lim nedeni olan kardiyo vaskiler
hastalik (KVH) ,inme gibi ateroskleroz ve endotel
hasari sonucunda meydana gelen hastaliklarin in-
sidansini azalttigni gérmekteyiz. Ayrica KBY has-
talari i¢in gerekli AVF’Un uzun sire agik kalimini
saglamak igin statin kullanimin gerekli oldugu du-
sinmekteyiz.

Bazi ¢alismalarda statinlerin serum kolesterol du-
zeylerinde belirgin bir azalma yapmadan endotel
fonksiyonlarini dizelttigi gésterilmistir [18]. Koles-
terol duzeyleri normal olan sagliklh erkekler Gze-
rinde yapilan baska bir calismada sadece bir glin-
ik yuksek doz (80 mg) statin tedavisi verilerek
LDL kolesterol seviyelerinde belirgin bir azalma
olmadan, endotel bagimli vazodilatasyonun arttigi
goézlenmistir. Feron ve arkadaslarinin galismasin-
da, bolus statin verildikten 3 saat sonra endotel
fonksiyonlarinda dizelme oldugu goérilmustar
[19]. Bu calismalardan, statin tedavisinin endotel
fonksiyonlari Gzerindeki iyilestirici etkilerinin lipid
dusuricli etkisinden bagimsiz oldugu sonucuna

Acta Medica Alanya 2019:3:1 31



Etli M ve ark. Arterio-vendz Fistlllerde Gelisen Endotel Disfonksiyonuna Statinlerin Etkisi

varilmigtir. Bizim c¢alismamizdada bu sonugtan
farkli olarak 20 mg statin verdigimiz gurupta LDL
seviyesinin anlamli olarak dustigu ve endotel dis-
fonksiyonun gostergesi olan FMD testinin atttigini
goérdik. Statinlerin erken evrede bile endotel dis-
fonksiyonunu azaltmasi erken fistil yetmezligi-
ni de belirgin olarak azaltabilir ki bu son derece
onemli bir klinik sonug olacaktir.

Bu sonuglarla aterosklerozun arteriyel sertlesmeyi
veya arteriyel sertlesmenin aterosklerozu etkiledi-
gi rahatlikla sdylenebilir. Biz bu iki faktérin birbiri
ile i¢c ice oldugunu dusunmekteyiz. Damar endo-
teli, NO gibi vazoaktif maddeleri Uretip salarak
aterosklerozun gelisiminin 6énlenmesi ve damar
tonusunun korunmasinda 6nemli rol Ustlenmek-
tedir. Endotel hasari GFR'nin dismeye baslayip
kan basincinin yukselmeye basladigi KBY'nin
erken evrelerinde gelismeye baglamaktadir. Ate-
roskleroz boyunca endotel butlnliginin bozul-
masi aterosklerotik plak olusumu icin gerekli enf-
lamatuvar slreci baslatabilir [20]. Endotel hasari
dolasima mikropatikil salinmasina neden olabi-
lir. Dolagimdaki mikropartikiller vaskuler yapinin
kendisinin veya dolasimdaki hlicrelerin aktivasyon
veya hasarinin gostergesidir. Bu yuzden vaskuler
hastaliklar dolagsimdaki hicrelerden veya endotel
hicrelerinden kaynaklanan mikropartikil dizeyle-
rinde tespit edilebilir degisikliklere yol agabilirler
Damar endotelinden mikropartikiil salinmasi en-
dotel fonksiyon bozukluguna yol acar. Bizim c¢a-
lismamiza goére fistil bdlgesindeki ateroskleroz
endotel disfonkiyonuna yol acarak bu bdlgenin
sertlesmesine ve zamanla fistil bélgesinin kapan-
masina neden olmaktadir.

Yaptigimiz calismada da endotel disfonksiyonunu
gostermek igin uyguladigimiz FMD test sonuglari;
i) statin gurubuyla, kontrol grubu karsilastirildi-
ginda statin grubu lehine istatiksel olarak anlamli
oldugu, ii) statin grubunda ateroskleroz gelisimin-
deki azalmaya bagh olarak fistlul gelisimi ve agik-
lik oraninin istatiksel olarak daha anlamli oldugu
seklinde aciklanabilir. Bu bulgular dogrultusunda
statin AVF hastalarinda kisa donem fistil agikhgi-
nin saglanmasi ve diyalize giris yolunun ek isleme
gerek kalmadan korunmasi ydninden statin kulla-
niminin gerekli oldugu disincesindeyiz. Ancak bu
c¢alismanin orta ve uzun dénem AVF aciklidi aci-
sindan degerlendirilmesi i¢in ve de farkli statinle-
rin etkinliginin gosterilmesi icin yeni ¢alismalara

ihtiya¢ oldugunu distniyoruz.

Cikar Catismasi: Yazarlar bu yazinin hazirlan-
mas! ve yayinlanmasi asamasinda herhangi bir
¢ikar cakismasi olmadigini beyan etmislerdir.

Finansman: Yazarlar bu yazinin arastirma ve ya-
zarlik sUrecinde herhangi bir finansal destek al-
madiklarini beyan etmislerdir.
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Early and mid-term efficacy of volar titanium lock plate applications
in radial distal intraarticular fractures

Radius alt u¢ eklem ici kiriklarda volar titanyum Kilitli plak uygulamalarinin erken ve
orta dénem etkinligi

Bangin Bekir Candan’, Yavuz Akalin?*, Nazan Cevik?, Alpaslan Oztiirk?, Yiiksel Ozkan?

1. Private Esentepe Hospital, Department of Orthopedics and Traumatology, Niliifer, Turkey.

2.8aghk Bilimleri University, Health Application Research Center, Bursa Yiiksek Ibtisas Education and Research Hospital, Department of Orthopedics
and Traumatology, Bursa, Turkey.

ABSTRACT

Aim: To determine the efficacy of the functional and radiological results of the pa-
tients who underwent titanium volar locking plaque in adult distal radius fractures with
early and mid-term analysis.

Patients and methods: 64 patients (67 fractured limbs) who underwent volar locking
plate due to distal radius fracture were retrospectively analyzed. The mean age was
53.31 (18-75). They were classified according to the Frkyman classification and AO
classification. The modified Gartlant Werley Score, Disability of the Arm, and Hand
(DASH) score were evaluated according to Modified Stewart scoring system.

Results: According to Modified Gartland-Werley Score, 35 (52.2%) were evaluated
as excellent, 27 (39.7%) as good, 4 (5.9%) as moderate and 1 (1.5%) as poor. The
mean value of DASH score was 9.5 + 8.8 (0-35). Palmar slope preoperatively was
-5.58 + 14.9[(-50) - (30)], postoperatively 3.65 + 10.88 [(- 30) - (+ 45)]. Radial height,
radial inclination and palmar slope were significantly improved (p = 0.001). When
Stewart radiological score was evaluated, 37 (54.4%) were excellent, 26 (38.8%)
were as good and 4 (5.9%) as moderate.

Conclusion: It is possible to obtain good results in adult distal radius fractures with
good evaluation of the fracture, choosing the appropriate treatment method, using
the appropriate surgical technique, good anatomy and robust fixation. Detection of
fracture with titanium voler plate is an effective treatment method, allowing early
movement to accelerate healing and contribute positively to the result.

Key words: Distal, radius, adult, volar, locked plate, osteosynthesis.

o0z

Amag: Erigkin distal radius kiriklarinda titanyum volar kilitli plak uygulanan olgu-
larimiza ait fonksiyonel ve radyolojik sonuglarin erken ve orta dénem analizinin
yapllarak etkinliginin ortaya konulmasidir.

Hastalar ve Yontemler: Distal Radius kirigi nedeniyle volar kilitii plak uygulanan
64 hasta (67 kirik ekstremite) retrospektif olarak incelendi. 36 kadin, 31 erkek, yas
ortalamasi 53.31(18-75) idi. Frkyman siniflamasina gére ve AO siniflamasina gére
siniflandirildi. Modifiye Gartlant Werley Skoru, Disabilities of the Arm, Shoulder and
Hand (DASH) scoru, Modifiye Stewart skorlama sistemine gore degerlendirildi.

Bulgular: Modifiye Gartland-Werley Skoruna goére 35(%52.2)i mikemmel,
27(%39.7)'si iyi, 4(%5.9)'u orta ve 1'i kétl (%1.5) olarak degerlendirildi. DASH skoru
ortalama degeri 9,5+8.8(0-35). Palmar egim ameliyat 6ncesi -5.58+14.9 [(-50)-(30)],
ameliyat sonrasi 3.65+10.88[(-30)-(+45)] olarak degerlendirildi. Istatistiksel olarak
radial ytikseklik, radial inklinasyon ve palmar egimin anlamli dizeyde dizeldigi
gorild(i(p=0.001). Stewart radyolojik skoru degerlendirildiginde 37(%54.4)'si miikem-
mel, 26(%38.8)'i iyi, 4(%5.9)'li orta olarak degerlendirildi.

Sonug: Eriskin distal radius kiriklarinda iyi sonuglarin elde edilebilmesi kirigin iyi
degderlendirilmesi, uygun tedavi seklinin segilmesi, uygun cerrahi teknigin kullanil-
masi, Anatominin iyi olusturulmasi ve saglam fiksasyon ile miimkun olabilir. Titanyum
voler kilitli plak ile kirik tesbiti etkili bir tedavi yontemi olup erken harekete izin vererek
iyilesmeyi hizlandirdigi ve sonuga olumlu katki saglamaktadir.
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istal radius fractures account for approxima-

tely 20% of fractures in the emergency de-
partment and 75% of all forearm fractures. The
majority of these fractures can be successfully
treated with closed reduction and plaster treat-
ment. However, fracture fractures related to the
joint face, dorsal angulation more than 20 degrees
at the time of admission, excessive fragmentati-
on of the dorsal cortex of the radius, accompan-
ying ulna fracture, and patients above 60 years
of age are considered unstable according to the
criteria of La Fountain. Serious complications are
encountered when unstable fractures are treated
with conservative methods. Therefore, the majo-
rity of these fractures are treated surgically[1]. Alt-
hough there are many different surgical options,
plate-screw fixation is an important part of these
methods. Distal radius fractures can be detected
by external fixator. Type C fractures according to
the AO / ASIF classification reported that the re-
sults of the fixed volar plate application were bet-
ter and the palmar inclination and radial inclina-
tion angles were better than the external fixator
cases. The disadvantage of the locked volar plate
is that 28% of the plaque may need to be remo-
ved after the bone union is completed and the
cost is slightly higher. Informing patients about
this issue is very important.

In external fixator application, negative problems
such as pin tract infection and radial nerve neuri-
tis have been reported[2-4]. The use of external
fixators may be preferred in fractures where the
metaphysis is too fragmented[5]. Plastering after
percutaneous fixation with closed reduction kirch-
ner wire is a method used in multi-piece distal ra-
dius fractures. However, the combination of kirch-
ner wire and external fixator has been suggested.
It is also emphasized that this combination alone
has better results than using external fixator[6-7].
The distal radius anatomy can be restored with
a locked plate. In addition, the joint movement is
superior to the opening of the openness[8]. Distal
radius fractures may present with complex fractu-
re types including volar and dorsal disintegration.
There may be tendon injuries especially after dor-
sal plate-screw applications. Volar plaque-screw
applications with dorsal fracture fragments are
possible and due to the tendon irritation is much
less volar plate-screw osteosynthesis is popu-
lar[9]. The aim of this study is to retrospectively

examine adult distal radius fractures treated with
anatomically locked volar plate-screw osteosynt-
hesis by the same surgical team in our clinic; To
share our experiences and opinions with the com-
parison of functional and radiological results with
the literature.

PATIENTS AND METHODS

After the approval of the local ethics committee,
he was admitted to the emergency department of
our orthopedics and traumatology clinic and ope-
rated for a distal radius fracture. Sixty-eight distal
radius fractures of 64 adult patients who un-
derwent open reduction internal fixation with volar
plate were retrospectively analyzed. 36 (53.7%) of
the cases were female and 31 (46.2%) were male.
The mean age was 53.31 (18-75). The demograp-
hic characteristics of the cases were given in a
table (Table 1). The evaluation of fractures was
performed according to Frykmann and AO classi-
fication (Graph 1,Graph 2.). The fractures were
evaluated according to AO classification. AO Type
A-16 (23.8%) patients, AO Type B 26 (38.8%) pa-
tients and AO Type C were evaluated as 25
(37.3%) patients (Figure 2).

Figure 1. Osteosynthesis of Radius Intracranial Fracture with Volar Plate
Application

The patients received anterior-posterior and late-
ral radiographs of the wrist. Transient plaster
splint was applied to the distal radius fractures of
all patients. The control radiographs of the pa-
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tients were taken. Distal radius inclination angle,
palmar inclination angle, radial length, radial slip-
page were observed in these radiographs. Joint
mismatch was evaluated. Unstable fractures were
treated surgically using the di La Fountain Scoring
System “.After fluoroscopy control, osteosynthe-
sis was achieved in all cases by using the same
brand distal radius volar locking plate-screw sys-
tem. After fixation, transient K-wires were remo-
ved after fluoroscopy control. (Figure 1, 1b). Fin-
ger movements within the splint were allowed to
facilitate rehabilitation after surgery. Plaster-splint
was terminated after 3 weeks. After the removal of
the splint, the forearm pronation-supination, wrist
flexion-extension-abduction-adduction move-
ments were started. The sutures of all patients
were taken on the 15th postoperative day. Pa-
tients with a mean follow-up period of 20 (6-30)
months were evaluated clinically and radiological-
ly in the outpatient clinic follow-up at the 6th month
and they were called back for follow-up every 6
months. In the evaluation of clinical results,
Modified Gartlant Werley Scoring System and
Turkish modification of the Disabilities of the
Arm, Shoulder and Hand questionnaire (DASH-T)
were used [10,11]. Radiological results were
evaluated ac-cording to Stewart criteria[12].

\

(SNP—p

Figure 2. Application of temporary kirshner wire and locked volar plate in

fluoroscopy control

Table 1.Demographic characteristics of the cases

Gender 36(Women),31(Male)
Age 53(18-75)
Fracture type (Accordind to AO | 16 type A (%23,8), 26 type

classification) B(%38.8), 25 type C(%37.3)
Dominant side 58(Right),9(Left)
Broken side 31(Right),36(Left)
Mechanism of injury Siple fall 55 (%82.4)
Occupation
Additional injury
Other 2(%2.9)
Occupation Hause wife 32(%47.7)
Workers10 (%14.7)
Tradesment 2 (%2.9)
Sofor 2(2.9)
Other21(%31.3)
Additional injury Clavicle fracture 2

Distal humeral fractures 1

Vertebra fracture 2

Radius fracture (Opposite) 2

Cot fracture 2

Pelvic fracture 1

Metatarsal fracture 1
Olekranon fracturel

Nasal bone fractrure 1

Bimalleoler fracture 1

Ethical approval: This study was approved by lo-
cal Ethics Committee.

Statistic Analysis: It was used for statistical analy-
sis of data (IBM SPSS Statistic 22 program).

RESULTS

According to Frkyman classification, 1 case type1
(1.5%), 1 case type 2 (1.5%), 7 cases type3
(10.3%), 9 cases type 4 (13.2%), 18 cases type 5
( 12 patients were evaluated as type 6 (17,6), 11
patients as type 7 (16,2%), 8 patients as type 8
(13,2). When the cases were classified according
to the AO classification, 16 fracture type A
(23.8%), 26 fracture type B (38.8%) and 25 fractu-
re type C (37.3%) were found. When the patients
were evaluated according to Modified Gart-
land-Werley Scoring System, 35 (52.2%) of 67
distal radius fractures were excellent; 1.5%)
(Graph 3). When the patients were evaluated ac-
cording to DASH-T questionnaire results, our
mean score was 9.5 + 8.8 (0-35). When the pa-
tients were evaluated radiologically, radial height
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values were evaluated as mean 5.62 £ 5.2 [(- 10)
- (+ 16)] and 9.53 £ 3 [(- 5) - (+ 16)] postoperati-
vely. The distal radial angle of inclination was
9.06+8.4[(-17)-(+24)] preoperatively and
20.06+6.5(4-35) postoperatively.The preoperative
Radial Palmar slope was-5.58 + 14.9 [(-50) - (30)]
and postoperatively 3.65 + 10.88 [(-30)-(+45)].
When the results were compared statistically, ra-
dial height, distal radius inclination angle and pal-
mar angle of inclination were found to be signifi-
cantly improved (p=0.001) (Table 2). When the
cases were evaluated radiologically according to
the Modified Stewart Radiological Scoring System
38, 37 (55.2%) were excellent, 26 (38.8%) were in
good and 4 (5.9%) were in the middle (Graph 4).
No complications were encountered during the
operation. No wound infection was detected in
any patient in the early postoperative period. A to-
tal of 6 cases (8.8%) with complications were ob-
served. False union-2 cases, nonunion-1 case, 1
year after surgery on the detection of carpal tun-
nel syndrome implants and transverse carpal liga-
ment relaxation 1 case applied. One case with
implant removal at the 1st year upon implant fixa-
tion. One case with hypoesthesia was detected in
the radial nerve sensory area and the patient had
improvement. The follow-up period of the patients
was short, but none of the patients had osteoarth-

ritic changes.
12
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Graphic 1

Graphic 1. Distribution of forty types according to Frykmann classifica-

tion
DISCUSSION

The incidence of distal radius fractures has incre-
ased due to the increasing life span, modernized
traffic accidents and increase in sports activities.
Similarly, modern medical developments have

increased the expectation of success in the treat-
ment of distal radius fractures. Intact fracture fixa-
tion with new technological implants led to early
mobilization, which enabled early return to daily
life after treatment. Treatment goals are to achie-
ve full mobility, to limit the development of arthritis
after fracture and to prevent complications[11]. In
order to achieve these goals, volar plate applicati-
ons are a suitable treatment method. When the
literature is examined, female male ratio for distal
radius fractures is found in Tarallo et al.[12] as re-
ported. This situation is attributed to the more
frequent occurrence of osteoporosis. Fractures in
young men are caused by severe trauma[14].

AO classification

30

26 25
25
20
16
15
10
0

Type A

wn

Type B Type

Graphic 2. Distribution of fracture types according to AO Classification

MEDIUM Modifiye Gartland-Werley BAD 1.5%

-

PERFECT
52.2%

Graphic 3

Graphic 3. Modified Gartland-Werley Scoring results
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In our study, female male ratio was reported as 36
(F) / 31 (E). Mignemi et al.[15] in his 185 patients
in the study of 49 patients and Williksen et al.[16]
done in the study of 104 patients with a mean age
of 54 was found in our study, the average age was
53.31 (18-75) and is similar.The mean age of our
patients is below 65 years. When the literature is
examined, there is no consensus that even the
patients aged 65 and over are right to be treated
conservatively in the distal radius fracture. Althou-
gh most authors believe that long-term results af-
ter surgical treatment are the same as conserva-
tive treatment, it has been proven that treatment
with voler lock plate accelerates recovery even in
elderly patients[17]. Yin SQ et al.[18] reported that
palmar slope, radioulnar changes, radial elevation
were the radiological parameters that should be
evaluated and the most important radial height
was emphasized. In our study, these criteria were
the most important criteria in volar plate applica-
tion. Radial length was tried to be provided with
intraoperative scopy control closest to the original
length. In the study by Knirk et al.[19], Cooney
et al.[20](83%) had distal radius fractures in 58%
and dominant extremities in 83% of the cases. In
our study, 86% of the cases had fractures in the
dominant extremity. The reason for the excessive
fracture in the dominant extremity may be the use
of dominant extremity as a reflex reflex during fall.
When the literature is examined, it is reported that
the most common radial lower extremity fractu-
res are occurred[21-23]. Suglin et al.[24] Bacorn
and Krutzke.[23] In 2047 cases, 91% of the distal
radius fracture was seen as a simple fall. In our
study, 82.4% simple fall, 10.3% traffic accident,
4.4% was due to work accidents. These data are
consistent with the literature.

Table 2. Comparison before and after surgery

preoperative Postoperative | P value
Radial height | 5.62+5.2 9.53+3 0.001
Radial Inclina- | 9.068.4 20.06:6.5 0.001
tion
Palmar Inclina- | -5.58+14.9 3.65£10.88 0.001

tion

Partial wrist fractures can be seen in patients with
multiple trauma. Especially, dislocation of the
shoulder, elbow fracture and dislocation, carpal
and metacarpal bone fractures may occur in the
formation of nerve nerve lesions[25]

Complications are rare in distal radius fractures.
Tarallo et al.[12] investigated the complications of
treatment in a 315-case study that was treated
with volar plate fixation. According to this study,
1.6% extensor tenosynovitis, 1% extensor tendon
rupture, 0.7% flexor tendon rupture, 0.7% flexor
tendon tenosynovitis, 0.7% loss of screw fixation,
0.3% lunate facet loss loss, 0.3% distal radioulnar
joint injury with screws 0.3% median nerve dama-
ge, 0.3% infection complications. One study re-
ported that although intramedullary fixation of the
distal radius fractures was less invasive, the pa-
tient could not avoid common complications such
as trigger finger and carpal tunnel syndrome[26].
Similarly, in another study, it was reported that the
results of volar locking plate and intramedullary
fixation were similar and both techniques did not
reduce postoperative complications[27]. In our
study, one patient had loss of screw fixation, 1 pa-
tient had median nerve damage and 1 patient had
loss of sensation in the radial nerve sensation
area. Hershman et al.[28] studied the repair and
functional effects of pronator quadratus in patients
who underwent volar plate in a 606 case study.
There was no significant difference between pro-
nation and pronation range of motion between
groups with and without pronator quadratus repa-
ir. Goorens CK et al.[29] reported that proximal
positioning of the volar plating and good Pronotor
quadratus muscle repair in the distal radius frac-
tures reduced the flexor pollicis longus tendon da-
mage.

Steward Scoring System

MEDIUM,5.9
v

Graphic 4

Graphic 4. Evaluation of Modified Stewart Radiological Scoring System

In our study, care was given to the placement po-
sition of the volar plate to prevent tendon irrita-
tion, and pronator quadratus muscle repair was
performed routinely. In addition, plate fixation
has been a major contributor to the prevention of
flexor pollicis longus tendon rupture and to a bet-
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ter understanding of tendon kinematics[30]. In a
study by Gyurizca et al.[31] implants due to vari-
ous complications such as wrist voler region pain,
extensor pollicis longus rupture, flexor tenosyno-
vitis, intraarticular screw penetration, radial pain,
and volar plate-screw fixation due to distal radius
fracture were performed after 63 weeks. In 28 pa-
tients, there was a significant improvement in the
complaints after surgery. Since our follow-up pe-
riod was short, only 4 patients were operated be-
cause of the implants. One of these patients was
operated due to screw fixation loosening and the
other 3 was operated because of wrist volar region
pain. There was a significant improvement in the
complaints of the patients after surgery. A study
by Keizer et al.[32] Modified Gartland Werley Sco-
re of 26 patients over 50 years old, 14 patients
were excellent, 11 patients were good, 1 patient
was moderate[10]. Kamano et al.[33] performed
33 patients in a study of the Modified Gartland
Werley Score in 12 patients excellent, 20 patients
good, 1 patient had a moderate result[10]. In our
study, clinical results were evaluated with Modi-
fied Gartland Werley Scoring System. Similarly,
35 of the 67 distal radius fractures were excellent
(52.2%), 27 were good (40.2%), 4 were moderate
(7.4%), and 1 was bad (1.5%). According to a mul-
ticentre study by Margaret and Fok.34, DASH-T
score after treatment was 8 on average. In a study
conducted by Sigln et al.[24], the average value
was calculated as 15.9. In our study, the mean of
DASH-T score was 9.5 + 8.8 (0-35). Stewart Ra-
diological Scoring System was used for radiologi-
cal evaluation[12]. 37 of the cases were excellent
(55.2%), 26 were good (38.8%), and 4 were mode-
rate (5.9%). New studies showing that the biome-
chanics of the distal radio-ulnar joint are affected
in Dista radius fractures especially in the fracture
extending joints and new studies showing that the
lower extremity radio-ulnar joint may be affected
in the distal radius maluniondemonstrates the im-
portance of correct evaluation of surgical fractures
and correct evaluation of fractures[35]. In addition
to this new information, the anatomical detection
of the fracture and the better provision of the ra-
dio-ulnar joint relationship increased the value of
the locked plate applications. It has been reported
that the surgical treatment of distal radius frac-
tures in the finish with volar locking plate almost
replaced the external fixator and wig-fixation[36].

There were no serious complications during and
after surgery. Due to the careful surgical approa-
ch, careful selection of the implant suitable for the
fracture type, careful control of the bleeding, and
early joint rehabilitation, our complication rates
have decreased. We think that internal fixation is
important in joint restoration, especially as the fra-
cture type becomes complex. We also think that
early recovery and early rehabilitation started to
contribute positively.

As a conclusion; We believe that the results of dis-
tal radius fractures operated by the same surgical
team in our clinic are satisfactory and it is a valu-
able study with a follow-up period of 20 months.
Achieving good results; We think that it is possible
to evaluate the fracture, to choose the appropriate
treatment method, to use the appropriate surgical
technique, to ensure anatomical joint integrity and
to fix the fracture. Titanium voler lock plate appli-
cation is an effective treatment for fracture detec-
tion. We believe that by allowing early movement,
it accelerates recovery and makes a positive cont-
ribution to the outcome.
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Glu 298-Asp And T786-C Polymorphisms Of Endothelial Nitric Oxide
Synthase Gene In Coronary Artery Disease Patients

Koroner Arter Hastaliginda Endotelyal Nitrik Oksit Sentaz Geninin
Glu 298-Asp Ve T786-C Polimorfizmlerinin Arastiriimasi
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ABSTRACT

Aim: We aimed to investigate the association of eNOS gene with Glu298-Asp and
T-786C polymorphisms with Coronary artery disease (CAD) and to contribute to the
elucidation of the genetic factors involved in the development of CAD.

Patients and Methods: A total of 200 patients were evaluated. Severe CAD was de-
fined as = 50% stenosis in at least one of major coronary arteries and these patients
were taken into the CAD group (n=144). Patients without stenosis were included in
the control group (n=66).

Results: After the evaluation of T-786C polymorphism, there was no significant dif-
ference between TT (p=0,660), TC (p=0,73) and CC (p=0,634) genotypes between
CAD and control groups. There was no significant difference between the groups in
both dominant (p=0,439) and recessive (p=0,622) model comparisons. When Glu
298-Asp polymorphism was examined, there was no statistically significant
difference between GG (p=0,836), GT (p=0,581) and TT (p=0,767) genotypes when
the groups were compared according to genotype distributions. The groups were
statistically similar according to both dominant (p=0,697) and recessive (p=0,485)
model com-parisons.

Conclusion: There was no statistical correlation between T-786 C and Glu 298-Asp
polymorphisms and CAD. Similar studies with larger study populations should be
conducted to clarify the role of T-786 C and Glu 298-Asp polymorphisms.

Key words: Endothelial nitric oxide synthase, coronary artery disease, nitric oxide,
T-786C polymorphism, Glu298-Asp polymorphism

o0z

Amag: Bu calisma ile eNOS geninin Glu298-Asp ve T-786C polimorfizmleri ile
Koroner arter hastaligi (KAH) arasindakiiligkisinin arastiriimasi ve KAH gelismesinde
rol oynayan genetik faktorlerin aydinlatiimasina katkida bulunulmasi amagland.

Hastalar ve Yontemler: Calismada toplam 200 hasta degerlendirildi. Ciddi KAH,
major koroner arterlerin en az birinde 2%50 darlik olmasi olarak tanimlanmis ve bu
hastalar KAH grubuna alindi (n=144). Stenozisi olmayan hastalar kontrol grubuna
dahil edildi (n=66).

Bulgular: T-786C polimorfizminin degerlendiriimesi sonucunda, KAH ve kontrol
gruplari karsilastirildiginda TT (p=0,660), TC (p=0,73) ve CC (p=0,634) genotipleri
arasinda anlamli fark saptanmamistir. Her iki grupta da dominant (p=0,439) ve rese-
sif (p=0,622) model karsilastirmasinda anlamli fark yoktur. Glu 298-Asp
polimorfizmi incelendiginde; gruplar genotip dagilimlarina gére karsilastirildiginda,
GG (p=0,836), GT (p=0,581) ve TT (p=0,767) genotipleri arasinda istatistiksel
olarak anlamli fark bulunmamistir. Gruplar, hem dominant (p=0,697) hem de resesif
(p=0,485) model karsilastirmalarina gore istatistiksel agidan benzer nulunmustur.

Sonug: Galisma sonucunda, T-786 C ve Glu 298-Asp polimorfizmleri ve KAH arasin-
da istatistiksel bir iliski bulunmamistir. T-786 C ve Glu 298-Asp polimorfizmlerinin
rollind agikhga kavusturmak icin daha buyuk calisma poplasyonlari ile benzer
calismalar yapilmalidir.

Anahtar Kelimeler: Endotelyal nitrik oksit sentaz, koroner arter hastaligi, nitrik oksit,
T-786C polimorfizmi, Glu298-Asp polimorfizmi
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Coronary artery disease (CAD) is the leading
cause of mortality and morbidity worldwide
[1]. Coronary artery disease is caused by athe-
rosclerotic and nonatherosclerotic causes, chara-
cterized by myocardial ischemia. Some risk factor
of CAD can be modified by life-style changes like
smoking, obesity and physical inactivity while lipid
disorders, hypertension, diabetes mellitus and in-
sulin resistance can be modified by both lifestyle
changes and/or drugs. There are non-modifiable
risk factors like age, gender and family history.
Also lipoprotein a, homocysteine, c-reactive pro-
tein and fibrinogen are considered as new risk fa-
ctors which plays important roles at beginning
and progression of atherosclerosis [2-5]

Three different nitric oxide synthase (NOS) iso-
forms have been identified in mammalian cells:
neuronal nitric oxide synthase (nNOS), inducible
nitric oxide synthase (iNOS), and endothelial nit-
ric oxide synthase (eNOS). Nitric oxide (NO) is
the common product of NOS isoenzymes [6]. The
main source of NO in circulation is the eNOS iso-
enzyme. The heart sends blood to blood vessels
in each systole causing a mechanical effect on the
surface of the endothelium of the blood vessels.
This shear stress causes the synthesis of NO. As
a result, NO is continuously produced from the en-
dothelial cell [7, 8]. Small quantities of NO incre-
ases guanylate cyclase activity and physiological
effects occur relative to the type of target cell. It is
known that there is a continuous NO synthesis in
the arterial system which provides a certain ves-
sel tonus. The first event in endothelial dysfuncti-
on is the deterioration of endothelium-dependent
vasodilatation via NO. Disorder in NO activity or
production is suggested to be the main mecha-
nism of endothelial dysfunction which triggers at-
herosclerosis [5, 9]. All of the factors that causes
atherosclerotic plaque such as hypertension, dys-
lipidemia, smoking and diabetes mellitus are as-
sociated with abnormal endothelial functions and
decrease in bioactive NO levels [10].

Variations have been identified in the intron, exon
and promoter regions of the eNOS gene. T-786 C;
is the point mutation caused by the exchange of
the thymine (T) base at position 786 with the cy-
tosine (C) base in the promoter region. Exon poly-
morphism of Glu298-Asp (G894T) occurs in exon
7 of the eNOS gene, resulting in displacement of

the guanine (G) base at position 894 with thymine
(T) base. In this situation, instead of the glutama-
te (Glu) amino acid normally expressed in posi-
tion 298 of the eNOS gene, the aspartate (Asp)
amino acid is replaced. Studies have been carried
out suggesting that Glu 298-Asp or T-786 C pol-
ymorphisms are associated with atherosclerosis,
causing diseases such as cerebrovascular dise-
ases, CAD, myocardial infarction (MI) and many
other diseases like Alzheimer's disease, metabo-
lic syndrome, migraine and hypertension [11-16].

In this study, we evaluated patients admitted to
coronary angiography with initial diagnosis of
CAD. We aimed to investigate the association of
eNOS gene with Glu298-Asp (Rs1799983) and
T-786C (Rs2070744) polymorphisms with CAD
and to contribute to the elucidation of the genetic
factors involved in the development of CAD.

PATIENTS AND METHODS
Study Population

Patients with initial diagnosis of CAD and acute
coronary syndrome (ACS) patients who referred
to invasive laboratory were enrolled for this study.
A total of 200 volunteers were included and pa-
tients with a history of malignity were excluded
from the study.

Demographic parameters and clinical data were
obtained from patient interviews and hospital me-
dical records. Blood samples were taken from the
peripheral vein after 8-12 hours of fasting period.

Total cholesterol higher than 200 mg/dl, LDL-C
higher than 130 mg/dl, triglyceride higher than
150 mg/dL or patients under hyperlipidemia tre-
atment were classified as hyperlipidemic patients.
Patients with fasting blood sugar higher than 125
mg/dl or under anti-diabetic treatment are classi-
fied as diabetes mellitus patients. Hypertension
diagnosis was defined as systolic blood pressures
2140 mmHg, diastolic blood pressure 290 mmHg
in at least two separate measurements or any
antihypertensive drug use history. Smoking sta-
tus was defined as; currently smoking or quitting
smoking within a period of less than 1 year. Fa-
mily story was defined as history of CAD before 55
years of age in first-degree male relatives and <65
years in first-degree female relatives.
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Severe CAD was defined as 250% stenosis in at
least one of major coronary arteries. According to
CAD severity, patients were classified; one-vessel
disease was 250% stenosis in left anterior des-
cending artery (LAD), circumflex artery (Cx) or
right coronary artery (RCA); two-vessel disease
was 250% stenosis in two of LAD, Cx or RCA and
three-vessel disease was 250% stenosis in LAD,
Cx and RCA or isolated = 50% stenosis in LMCA.
Patients with two and three-vessel disease were
classified as multivessel disease. Patients with
stenosis in at least one of the major coronary arte-
ries were grouped in CAD group. The patients with
no stenosis were included in the control group.

Genetic Analysis

Blood samples for DNA isolation were obtained
from the sheaths placed for coronary angiograp-
hy and put in sterile tubes containing EDTA. The
samples were stored at +4 °C. DNA was isolated
from blood samples using DNA purification kit (In-
vitrogen, Germany).

The polymerase chain reaction (PCR) mixture for
Glu298Asp (Rs17999983) was prepared in 200 pl
PCR vials using 1.5 yl 3 mM MgCl, 1.5 yl 1x PCR
buffer, 0.6 pyl 0.2mM dNTP, 0.3 pl 1 nM T174M
primer F (5’- AAG GCA GGA GAC AGTGGA TGG
A-3’), 0.3 yl 1 nM T174M primer R (5’- CCC AGT
CAA TCC CTTTGG TGC TCA-3’), 0.15 pl 1.25
units of Tag DNA Polymerase 17.65 ul and 3 l
isolated DNA. A total of 35 cycles of PCR prog-
ram was performed consisting of denaturation at
94 °C for 1 min, annealing at 58 °C for 1 min, and
extension at 72 °C for 1 min for a cycle. 1 uyl 10x
Fast Digest GreenBuffer 0.5 ul 1x Fast Digestrest-
riction enzyme (Mspl for G=T (Glu298Asp)) 8 ul,
5 pl (~0.2 ug) PCR reaction product were used
for G=T (Glu298Asp) Restriction Fragment Length
Polymorphism (RFLP) (ThermoScientific, Lithua-
nia). The mixture was allowed to incubate at 37 °C
for 1 hour. At the end of the incubation period, the
products were run on a 2% agarose gel prepared
with EtBr and the bands formed under UV light
were observed and the genotype was decided.

Allelic polymorphisms can be explained as, Glu/
Glu (GG); restriction region not found in both alle-
les (normal), Asp/Asp (TT); presence of the rest-
riction site in both alleles (mutant) and Glu/Asp
(GT); restriction site only in one allele (heterozy-

gote).

The PCR mixture for T-786C (Rs2070744) was
prepared in 200 pyl PCR vials using 1.5 yl 3 mM
MgCl, ,1.5 pl 1x PCR buffer, 0.6 pl 0.2mM dNTP,
0.3 pl 1 nM Primer F (5'- CACCTGCATTCTGGGA-
ACTGTA 3'"),0.3 yl 1 nM Primer R (5 '- GCCGCA-
GTAGCAGAGAGACAC-3"), 0.15 pl 1.25 units of
Taqg DNA Polymerase 17.65 pl and 3 pl of isolated
DNA. A total of 35 cycles of PCR program was
performed consisting of full DNA denaturation at
94 °C for 1 min, denaturation at 94 °C for 1 min,
annealing at 56 °C for 1 min, and extension at 72
°C for 1 min for a cycle. The products were run
on a 2% agarose gel prepared with EtBr and the
bands formed under UV light were observed and
the genotype was decided. In products with PCR
end result; for the homozygous normal CC
genotype, a single band of 176 bp; for the
homozygous mutant TT genotype, 250 bp of
product were generated. Two PCR products of
176 and 250 bp were gene-rated for the TC

heterozygote genotype.
Ethical approval: Ethical approval was obtained

from the local ethics committee.

Statistic Analysis: Statistical analysis was con-
ducted using the SPSS version 20.0. Continuous
variables, were expressed as arithmetic mean *
standard deviation and categorical variables were
expressed as a percentage. Kolmogorov-Smirov
and Shapiro-Wilk test were used as normality test.
For binary comparison of continuous variables,
Student t-test was used for those with normal dist-
ribution; non-parametric values were evaluated
by Mann-Whitney U. Chi-square test was used to
compare categorical variables. ANOVA model was
used for comparisons across more than 2 groups
with normal distribution and Kruskal-Wallis test
was used for comparison of the groups with no
normal distribution. Allele frequencies were calcu-
lated and assessed for Hardy-Weinberg equilibri-
um. The allele genetic model, the dominant model
and the recessive model were established by cal-
culating Odds ratio and 95% confidence intervals.
Multivariate logistic regression analysis was used
to determine independent risk factors for CAD.
P<0.05 was considered statistically significant.

RESULTS

A total of 200 cases were included in the study.
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For the control group, 39 female and 27 male vo-
lunteers were included and 90 male and 44 fema-
le volunteers were included in the CAD group. A
total of 100 patients had critical vascular disease.
50% (n=50) of these patients had one-vessel di-
sease, 27% (n=27) had two-vessel diseases, and
23% (n=23) had three-vessel diseases.

The mean age of the control group was 52.9 £ 9.8
years and the mean age of the CAD group was
56.7 + 8.2 years. Demographic and laboratory
data of the control and CAD group were shown in
Table 1.

According to the Hardy-Weinberg principle, alle-
les, genotypes and frequencies of generations re-
main constant in the gene pool of the population
if there are no factors affecting the gene frequen-
cy. In the Hardy-Weinberg equilibrium analysis for
the polymorphisms assessed in our study, the H1
hypothesis (population not balanced) was accep-
ted because p values were lower than 0.05. The
distributions of T-786 C and Glu 298-Asp alleles
in control and CAD groups were observed to be
incompatible with the Hardy-Weinberg equilibrium
(Table 2).

eNOS gene T-786 C polymorphism

In the control group CC genotype was obser-
ved in 30.3% (n = 20) of subjects, TC genotype
in 37.9% (p=25) of subjects and TT genotype in
31.8% (n=21) of subjects. In the CAD group, CC
genotype was found in 35.8% (p=48) of patients,
TC genotype in 32.1% (p=43) of patients and TT
genotype 32.1% (p= 43) of patients. When the
groups were compared according to genotype
distributions, there was no statistically significant
difference between TT (p=0.660), TC (p=0.73)
and CC (p=0.634) genotypes. There was no sig-
nificant difference between those with CC+TC ge-
notype and those with TT genotype in dominant
model comparison (p=0.439). There was no signi-
ficant difference between those with TT+TC geno-
type and those with CC genotype in the recessive
model comparison (p=0.622). When examined in
terms of allele frequencies, 49.2% (p=65) T allele,
50.8% (p=67) C allele were detected in the cont-
rol group and 51.9% (p=139) T allele and 48.1%
(p=129) C allele were detected in the CAD group.
There was no statistical significance between
groups in terms of allele frequency (p=0.622). The

relationship analysis between our groups for the T
786-C polymorphism was shown in Table 3.

No statistical correlation was found between
T-786 C polymorphism and traditional atheroscle-
rotic risk factors when we examined lipid profiles
from demographic data and traditional atherosc-
lerotic risk factors in the T-786 C polymorphism
dominant model (Table 4).

Distribution of T-786 C polymorphism genotypes
according to critical vessel disease incidences is
shown in Table 5. There was no statistical sig-
nificance in analysis between genotype distribu-
tions, dominant model and recessive model and
critical vascular involvement (p=0.137, p=0.205,
p=0.313, respectively)

eNOS gene Glu 298-Asp polymorphism

In the control group, GG genotype was observed
in 48.5% (p=32), GT genotype in 15.1% (p=10)
and TT genotype in 36.4% (p=24) of the subje-
cts. In CAD group, GG genotype was observed in
53.7% (p=72), GT genotype in 12.7% (p=17) pa-
tients and TT genotype in 33.6% (p=45) patients.
There was no significant difference between GG
(p=0.836), TC (p=0.581) and CC (p=0.767) geno-
types when the groups were compared according
to genotype distributions. There was no significant
difference between those who had GG+GT geno-
type and those who had TT genotype in compari-
son of dominant model (p=0.697). In the recessi-
ve model comparison, there was no statistically
significant difference between those with TT+GT
genotype and those with GG genotype (p=0.485).
When examined in terms of allele frequencies,
56.1% (p=74) G allele, 43.9% (p=58) T allele were
detected in the control group; In the CAD group,
60.1% (p=161) G allele and 39.9% (p=107) T al-
lele were detected. There was no statistically sig-
nificant difference in allele frequency between the
groups (p=0.443) (Table 6).

The evaluation of the demographic data, labora-
tory data and the Glu 298-Asp polymorphism of
the dominant model showed no statistical relati-
onship between Glu 298-Asp polymorphism and
traditional atherosclerotic risk factors (Table 7).

There was no statistical significance in analysis
between genotype distributions, dominant model
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Table 1. Demographic and laboratory data of the control and coronary artery  Table 3. T-786 C genotype polymorphism relationship in control and coronary

disease group artery disease groups

Control Group | CAD Group | p T-786 C Control CAD Relative Confi- P
(n=66) (n=134) Genotype | Group Risk dence
Age, years 52.9+9.8 56.7+8.2 0.015 n=66 (Odd’s | Interval
Rati %95
BMI, kg/m2 27.6:4.5 28.5:4.4 0.186 i) )
Waist circumfer- | 97.9+12 100.2+13.7 0215 CC 20 (30.3%) | 48(35.8%) | 0.84 0.41-1.72 | 0.634
ence. cm TC 25(37.9%) | 43(32.1%) | 117 0.56-24 | 0.673
Total cholesterol, | 185.2:37.1 191.2:40.6 0.317 T 21(31.8%) | 43(32.1%) | 1(refer- 0.660
mg/dl ence)
HDL-C,mg/dl | 52.8513.1 42.1+10.9 <0.001 Dominant Model
LDL-C,mg/dl | 117.5433.5 IR 0181 CC+TC | 45(68.2%) | 91(67.9%) | 0.98 0.52-1.85 | 0.969
Triglyceride, mg/ | 137.3485.9 181:113.9 <0.001 T 21(31.8%) | 43(32.1%) | L(refer-
dl ence)
Male, % 27 (40.9) 90 (67.2) <0.001 Recessive Model
DM. % 15 (22.7) 44(32.8) 0.187 TC+TT 46(69.7%) | 86(64.2%) | 1.28 0.68-2.41 | 0.439
HT, % 29@3.9) 70622) 0294 cc 20(30.3%) | 48(35.8%) | 1(refer-
Smoking, % 19 (28.8) 57 (42.5) 0.065 ence)
Allele fr
Family History | 9 (13.6) 37 (37.6) 0.032 e requency
SRR o 65(49.2%) 111 0.73-1.68 | 0.622
Abbreviations: BMI, body-mass index; CAD, coronary artery disease; DM, dia- T 67(50.8%) 1(refer-
betes mellitus; HDL-C, high-density lipoprotein cholesterol; HT, hypertension; ence)
LDL-C, low-density lipoprotein cholesterol.

Table 2. Hardy-Weinberg equilibrium in study groups

Genotypes | Observed | Expected | Chi P
value value square

T-786 C

Control Group CC 20 16 3.8 0.049
TC 25 33
TT 21 17
CC 48 36

CAD Group TC 43 67 17.1 <0.001
TT 43 31

Glu 298-Asp

Control Group GG 32 20.7 31.6 <0.001
GT 10 32.5
TT 24 12.7
GG 72 48.4

CAD group GT 17 64.3 724 <0.001
TT 45 21.4

Abbreviations: CAD, coronary artery disease;

Abbreviations: CAD, coronary artery disease;

Table 4. Comparison of demographic and laboratory data according to T-786C

dominant model
CC+TCn=136 | TT n=64 p

Age, years 55.1+83 56.2+10 0.375
BMI, kg/m2 28.2+43 28.1+£4.8 0.804
Waist circumfer- | 99.9 +13.7 98.5+12.2 0.496
ence, cm
Total cholesterol, | 188.5 + 42.7 190.8 + 43.5 0.716
mg/dl
HDL-C,mg/dl | 45.6 +12.8 45.7+12.3 0.536
LDL-C, mg/dl 121 +38.4 125.1+38.8 0.481
Triglyceride, 169.4 + 113 160.7 £ 94.5 0.861
mg/dl
Male, % 76 (55.9) 41 (64) 0,273
DM, % 39 (29) 20(31.3) 0.710
HT, % 34 (32) 35 (55) 0.314
Smoking, % 51(37.5) 25(29.1) 0.832
Family History 33(24.3) 13 (21.4) 0.536
of CAD, %

Abbreviations: BMI, body-mass index; CAD, coronary artery disease; DM, dia-
betes mellitus; HDL-C, high-density lipoprotein cholesterol; HT, hypertension;

LDL-C, low-density lipoprotein cholesterol
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Table 5. Distribution of T-786C polymorphism genotypes according to critical vascular involvement

T-786 C One-vessel disease n=50 Multivessel disease n=50 P

CC 20 (40%) 13 (26%) 0.137
TC 16 (32%) 17 (34%)

TT 14 (28%) 20 (40%)

Dominant Model

CC+TC 36 (36%) 30 (30%) 0.205
TT 14 (14%) 20 (20%)

Recessive Model

TT+TC 24 (24%) 19 (19%) 0.313
CC 26 (26%) 31 (31%)

and recessive model and critical vascular invol-
vement (p=0.435, p=0.391, p=0.313, respectively)
(Table 8).

We included 59 people with ACS in our study po-
pulation. The genotype distribution of these per-
sons is given in Table 9.

When we examined the relationship between ACS
and polymorphisms, there was no statistically
significant relationship between T-786
C polymorphism (p=0.620) and Glu 298-Asp
polymorphism (p=0.120) and ACS (Table 10).

DISCUSSION

In this study, we investigated the relationship
between Glu 298-Asp and T-786 C polymorphisms
of the eNOS gene and CAD. We aimed to inves-
tigate the disease-genetic relationship. In conclu-
sion, there was no relationship between CAD and
both T-786 C and Glu 298-Asp polymorphisms of
eNOS gene.

Recently, a number of studies have been condu-
cted to investigate whether the Glu 298-Asp or
T-786 C polymorphisms of the eNOS gene are as-
sociated with CAD. In some studies, it has been
shown that Glu 298-Asp polymorphism is a risk fa-
ctor for the presence and prevalence of CAD [17,
18]. Also some studies suggest that there was no
relationship between Glu 298-Asp polymorphism
and CAD [19]. Data on whether eNOS polymorp-
hisms are risk factors for CAD differ in studies
conducted in different populations. In studies con-
ducted in France, Ireland, Canada, India and Chi-
le, there was no correlation between Glu 298-Asp
polymorphism and CAD [20-23]. Casas et al. [24]
conducted a meta-analysis evaluating 26 studies

and found that 298-Asp polymorphism and intron
4a/4b mutations were associated with increased
risk for CAD. In our study, there was no relations-
hip between CAD and Glu 298-Asp polymorphis-
ms. Also the incidence of Asp/Asp genotype in the
CAD group was found to be 33.6% which is hig-
her than other studies. In the study group, mutant
(24% Asp/Asp) and heterozygote (10% Glu/Asp)
genotypes were found in a relatively high proporti-
on compared to other populations. Even the frequ-
ency of Glu 298-Asp mutant gene and allele was
higher, it is not related to CAD. Whether or not
there is a defect in NO production in all patients
with cardiac symptoms is still a matter of debate.

Tangurek et al.[18] investigated the relationship
between T-786 C polymorphisms of eNOS gene
and CAD and reported that T-786 C mutation
could be evaluated as a risk factor for the pre-
sence and prevalence of CAD. Casas et al. [24]
reported that there was no relationship between
T-786C polymorphism and CAD. In our study,
there was no statistical correlation between CAD
and eNOS T-786 C polymorphisms. Fatini et al.
[25] studied Glu 298-Asp, intron 4a4b and T-786C
polymorphisms of the eNOS gene in 477 pa-
tients with ACS and a control group of 537 pa-
tients and found relationships between 4a4b and
T-786C polymorphisms for ACS but Glu 298-Asp
polymorphism did not show a significant relations-
hip. In patients with ACS, the incidence of Glu/
Glu genotype was 38.8%, the Glu/Asp genotype
frequency was 44.6% and the Asp/Asp genotype
frequency was 16.5%. In our study, there was no
correlation between Glu 298-Asp and T-786 C pol-
ymorphism and ACS. These results were partially
parallel to the results of Fatini et al. In our study,
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nary artery disease groups
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Table 8. Distribution of Glu 298-Asp polymorphism genotypes according to

critical vascular involvement

Glu298-As- | Control CAD Relative | Confi- P Glu298-Asp | One-vessel disease n=50 | Multivessel disease n=50 | p
pGenotype | Groupn=66 Group Risk dence GG 28 (56%) 29 (58%) 0.435
n=134 (Odd’s | Interval GT 5 (10%) 6 (12%)
Ratio) | (%95) TT 17 (34%) 15 (30%)
Dominant Model
GG 32 (48.5%) 72 (53.7%) | 0.90 0.36-2.28 | 0.836 GG+GT 32 (32%) 36 (36%) 0391
GT 10(15.1%) | 17(12.7%) | 1.2 0.62-2.29 | 0.581 — O
TT 24 (36.4%) 45 (33.6%) | 1(refer- | ----- 0.767 Recessive Model
- ence) TT+GT | 24(24%) 19 (19%) 0313
GG+GT | 42(63.6%) | 89(66.4%) | 0.88 | 0.47-1.63 | 0.697 GG — 26 (26%) _ |4 (31%)
Abbreviations: CAD, coronary artery disease;
TT 24 (36.4%) 45 (33.6%) | 1(refer-
ence) Table 4. Comparison of demographic and laboratory data according to T-786C
Recessive Model dominant model
TT+GT 34(51.5%) | 62(46.3%) | 0.81 | 0.44-1.46 | 0.485 cC TC TT
GG 32(48.5%) 72(53.7%) | 1(refer- Control | CAD Group | Control | CAD Control | CAD
ence) Group | n=48 Group | Group | Group
Allele frequency n=20 n=43 n=21 n=43
G 74 (56.1%) 161 1.17 0.77-1.79 | 0.443 ACS 1(%1.7) | 18(%30.5) 2(%3.4) 1(%1.7) | 16(%27.1)
(60.1%)
T 58(43.9%) | 107 refer- GG GT TT
(39.9%) ence) Genotype distribution of Glu 298-Asp according to acute coronary syndrome
Control | CAD Group | Control | CAD Control | CAD
Group n=72 Group Group Group Group
Table 7. Comparison of demographic data according to Glu 298 Asp dominant n=32 n=10 n=17 n=24 n=45
model ACS 3(%5.1) | 33(%55.9) | 0 4(%6.8) | 1(%1.7) | 18(%30.5)
GG+GTn=131 | TT, n=69 p Abbreviations: ACS, acute coronary syndrome; CAD, coronary artery disease.
Age, years 55.78.7 55+9.3 0.852
BMI, kg/m2 28.2+4.6 28.2+4.3 0.999 Table 10. Comparison of genotypes of polymorphism with acute coronary syn-
Waist circumference, | 99.6+12.9 99.1+13.9 0.813 drome
cm T-786 C
Total cholesterol, 190.7+42.4 186.4+43.8 0.502 CCn=68 TC n=68 TT n=64 p=0.620
mg/dl ACS | 19 23 17
HDL-C, mg/dl 46+13.2 45+11.5 0.605 positive
LDL-C, mg/dl 122.3+40.2 122.4£35.2 0.991 Glu 298-Asp
Triglyceride, mg/dl | 165.9+115.1 167.9+91.5 0.396 GGn=104 |GTn=27 |TTn=69 | p=0.120
Male, % 78(%60) 39(%56.6) 0.680 ACS | 36 4 19
DM, % 42(%32.1) 17(%24.7) 0.274 positive
HT, % 66(%50.4) 33(%47.9) 0.731 Abbreviations: ACS, acute coronary syndrome
Smoking, % 53(%40.5) 23(%33.4) 0.324
Family History of 31(%23.7) 15(%21.8) 0.758
CAD, %
Abbreviations: BMI, body-mass index; CAD, coronary artery disease; DM, dia-
betes mellitus; HDL-C, high-density lipoprotein cholesterol; HT, hypertension;
LDL-C, low-density lipoprotein cholesterol
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Glu/Glu (GG) genotype frequency was found to be
61%, Glu/Asp (GT) genotype frequency was 6.8%
and Asp/Asp (TT) genotype frequency was 32.2%
in patients with ACS. We found that the frequen-
cies of GT and TT genotypes at lower percentages
than the normal genotype GG so the Glu298-Asp
variation was considered to have no relationship
with CAD.

According to GENICA study [26], there was a sta-
tistically significant relationship with the T-786 C
polymorphism and CAD patients with one, two
and three-vessel disease. In our study, there
were no statistical correlations when patients with
critical vascular disease were classified as one
and multivessel disease in the CAD group. The
same study assessed the C allele with multivaria-
te logistic regression together with other coronary
risk factors, and found that patients with C allele
had 3.6 times more risk of CAD. In our study, the
CC genotype did not make a statistical differen-
ce even though allele frequency were high in the
CAD group. There was no statistical difference,
although there was still a large number of at le-
ast one C allele (CC+TC) in the CAD group. We
evaluated the patients with epicardial critical vas-
cular lesions in our statistical analysis. Carriers
with at least one C allele (CC+TC) were evaluated
according to one and multivessel disease and C
allele frequency found to be higher in one-vessel
patients and no statistically significant correlati-
on was found. The lack of statistical association
of vascular involvement with polymorphisms sug-
gests that there is no link between the severity of
CAD and these mutations.

According to Hardy-Weinberg analysis, it was as-
sumed that the population was not balanced beca-
use the p values were 0.05 smaller. In our groups,
it was observed that distributions of T-786 C and
Glu 298-Asp alleles did not fit the Hardy-Weinberg
distribution. The reason why Hardy-Weinberg
analysis showed no statistical difference in our
study population may be explained by the random
selection of the spouses of the individuals and
also migration to the community.

Major limitation of the study was small study popu-
lation. Also this study is conducted in one health
center so this study population only represents
one region of the country.

As a conclusion: In this study, we investigated
the relationship between Glu 298-Asp and T-786
C polymorphisms of the eNOS gene and CAD.
There was no correlation between CAD, number
of epicardial artery involvement, acute coronary
syndrome and both eNOS T-786 C and eNOS
Glu 298-Asp polymorphisms. Similar studies with
larger study populations and more diverse ethnic
groups should be conducted to clarify the role of
T-786 C and Glu 298-Asp polymorphisms.

Funding sources: There is no any source of fun-
ding or financial interest in this study.

Conflict of Interest: The author have no conflicts
of interest relevant for this article.
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Examining the relation between Concha Bullosa types and
Septum Deviation and Maxillary Sinusitis: Analysis of 293 Paranasal

Computed Tomography

Konka Bull6za tipleri ile septum deviasyonu ve maksiller sintzit arasindaki iligskinin arastirilmasi:

Ceyhun Aksakal™

293 paranazal bilgisayarl tomografinin analizi

1Tokat Devlet Hastanesi Kulak Burun Bogaz Poliklinigi, Tokat, Tiirkiye

ABSTRACT

Aim: The purpose of the present study is to examine the relation between lamellar,
bulbous and extensive-type Concha Bullous (CB) and Maxillary Sinusitis and Septum
Deviation (SD), which are the 3 types of the Middle Concha Pneumatization.

Patients and Method: The Computed Tomography (CT) images of 293 patients (586
sides), who had paranasal CT examination with the suspicion of sinonasal pathology,
and who applied to the Otorhinolaryngology Clinic of Tokat State Hospital between
January 1, 2017 and July 1, 2017, were evaluated in this retrospective study. The
relation between CB types, Maxillary Sinusitis and SD was examined with statistical
methods.

Results: At least one CB was determined in a total of 120 paranasal CTs. While bilat-
eral CB was determined in 74 patients (61.66%), unilateral CB was determined in 56
patients (38.33%). No statistically significant differences were detected between the
patients who had lamellar type and those who did not have this, between the patients
who had bulbous type and those who did not have this, between the patients who had
extensive type and those who did not have this in terms of maxillary sinusitis pres-
ence (p>0,05; p>0,05; p>0,05, respectively). In patients with lamellar type CB, SD
was detected less compared to other types at a significant level (p<0.05). There were
no statistically significant differences between the patients who had bulbous type and
extensive-type in terms of SD presence (p>0.05; p>0.05, respectively).

Conclusion: While no relations were detected between the frequency of maxillary

sinusitis presence according to the CB types; SD was found to be more in the bulbous
and extensive types than in lamellar type.

Keywords: Sinusitis; Choncha bullosa; Deviated nasal septum

o0z

Amag: Bu calismanin amaci orta konka pndmatizasyonunun 3 tipi olan lamellar, bil-
b6z ve ekspensive tip konka biilloza (KB) ile maksiller siniizit ve septum deviasyonu
(SD) arasindaki iliskiyi arastirmaktir.

Hastalar ve Yontem: Bu retrospektif calismada Tokat Devlet Hastanesinde 1 ocak
2017 ile 1 temmuz 2017 arasinda bagvurmus ve sinonazal patoloji stiphesi ile
Paranazal BT tetkiki yapiimis 293 (586 taraf) hastanin Bilgisayarli Tomografi (BT)
gorintileri degerlendirilmistir. KB tipleri ile maksiller siniizit ve SD arasindaki iligki
istatistiksel yontemlerle aragtiriimistir.

Bulgular: Bilateral KB 74 (%61,66) hastada tespit edilirken unilateral KB 56 (%38,33)
hastada tespit edilmistir. Lamellar tipin bulundugu hastalarla, bulunmadigi hastalar
arasinda, bilboz tipin bulundugu hastalarla, bulunmadidi hastalar arasinda, ek-
stensiv tipin bulundugu hastalarla, bulunmadigi hastalar arasinda maksiller siniizit
varligi agisindan istatistiksel fark bulunamamistir (sirasiyla, p>0,05; p>0,05; p>0,05).
Lamellar tip KB'si bulunanlarda SD diger tiplere gore istatistiksel olarak anlamli
derecede daha az bulunmustur (p<0,05). Biilboz tipin ve ekstensivin tipin bulundugu
hastalarla bulunmadigi hastalar arasinda SD varligi agisindan istatistiksel fark yoktur
(sirastyla, p>0,05;p>0,05).

Sonug: KB nin tiplerine gore maksiller siniizit varliginin sikigi arasinda iligki bulun-
mazken SD biilbdz ve ekstensiv tipte lamellar tipe gére daha fazla bulunmustur.

Anahtar Kelimeler: Siniizit; Konka Biilldza; Nazal septum deviasyonu
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Giris

onka billéza (KB) orta konkanin (OK) hava-

lanmasi sonucu ortaya ¢ikan oldukga sik rast-
lanan sinonazal bir varyasyondur. OK havalan-
masinin insidansi %13 ile %56 arasinda degisen
oranlarda bildirilmistir [1]. OK koku duyusunda,
alinan havanin nemlendiriimesinde ve havayolu
regulasyonunda rol almaktadir [2]. KB’nin kronik
sinlzitte etyolojik bir faktér olabilecedi savunul-
maktadir. KB nin patogenezi halen tam olarak
bilinmemektedir. Bununla birlikte olusumu igin or-
taya en sik atilan hipotezler; travma, intrauterin
veya perinatal ve/veya postnazal gelisimsel de-
fektler ve maksiller kemigin biyime anormallikle-
ridir [3]. Alt konka ve superior konkanin pndémati-
zasyonu ise OK pndmatizasyonuna goére oldukca
nadir gérilmektedir [4].

Pndmatizasyonun derecesine gére OK pndmo-
tazisyonu uge ayrilmaktadir: lamellar tip, OK nin
lamellar kisminin pndmatizasyonu; bulboz tip,
OK’nin bilb6éz kisminin pnématizasyonu; eksten-
siv tip, OK’nin lamellar ve bililbéz kisminin her
ikisinin pnématizasyonudur [5]. OK’nin pndma-
tizasyonunun derecesi ile semptomlar arasinda
baglanti oldugu didslnidlmektedir. Lamellar tipte
sinlzit semptomlarinin az gérildugu, buna karsin
extensiv tipte havayolunun daralmasi ve mukus
drenajinin bozulmasina bagl olarak maksiller,
frontal ve etmoid sinlzitin lamellar tipe gére daha
fazla goérildugu savunulmustur [5].

Bu calismanin amaci KB’nin farkli tiplerinde bu
patolojiye eslik eden SD ve maksiller sinizitin sik-
Igin1 arastirmaktir.

Hastalar ve Yontemler

Tokat Devlet Hastanesi Kulak Burun Bogaz po-
liklinigine 1 ocak 2017 ile 1 temmuz 2017 tarihleri
arasinda basvuran ve sinonazal patoloji stphesi
ile paranazal BT cekilen 293 adet hastanin para-
nazal BT goéruntileri retrospektif olarak incelendi.
Bu hastalarin BT gdrintilerinde en az bir OK’da
pndématizasyon tespit edilen 120 KB li (Erkek:57,
Kadin:63) hasta ¢alismaya dahil edildi.

BT gérintlleri hasta prone pozisyonda iken alin-
mistir ve g¢ekimlerin timinde Siemens Somatom
Balance VA10D (Siemens Healthcare GmbH, Er-
langen, Germany) cihazi kullaniimigtir. BT gorin-

tdlerinin analizinde koronal kesitler kullaniimistir.

KB, tiplerine gére lamellar, blilb6z ve ekstensiv ol-
mak Uzere Uge ayrilarak degerlendirilmistir. Buna
gére OK nin vertikal lamel kisminda pndmatizas-
yon varliinda lamellar tip KB, bull6z kisminda
pnématizasyon varliginda bilb6z tip KB , lameller
ve bllbdz kisminda pndmatizasyon varsa eksten-
siv tip KB olarak degerlendirilmigtir. KB tiplerine
gore maksiller sintzit varhigi ve SD varligi oranlari
istatistiksel olarak incelenmistir.

Paranazal BT de maksiller siniste 4 mm veya
daha fazla mukozal kalinlagsma maksiller sintzit
lehine degerlendirilmistir [6]. BT gdruntilerinden
incelenen KB; lamellar, bulb6z ve ekstensiv olmak
Uzere 3 tipe ayrilmistir. Her bir KB tipinin sayisi,
yuzdesi , KB tipine eslik eden septum deviasyonu
(var, yok) ve maksiller sinuzit varligi (var, yok) in-
celenmistir.

istatistiksel analiz: KB tiplerinin maksiller sini-
zit ve SD prevalansi Uzerine etkisinin analizinde
ki-kare testi kullanildi. P<0,05 degeri istatistiksel
olarak anlamli kabul edildi. Tum istatistiksel ana-
lizlerde SPSS software 19.0 (SPSS Inc, Chicago,
IL) kullanildi.

Bulgular

Calismada incelenen 293 paranazal BT den en
az bir OK sinda pnomatizasyon olan 120 hasta
tespit edilmistir. Tum hastalarin yas ortalamasi
36,20+15,55 (yas araligi:16-93) olarak bulunmus-
tur. KB prevalansi %40,95 olarak bulunmustur.
KB bulunan hastalarin 74 (%61,66) Ginde bilateral,
46( %38,33) sinda unilateral KB tespit edilmistir.
Bilateral lamellar KB 44 (%36,67), bilateral biilb6z
KB 25 (%20,83), bilateral ekstensiv 4(%3,3) has-
tada tespit edilmistir. KB nin Gg¢ tipi olan lamellar,
bllbdz ve ekstensiv tiplerinin 6rnek BT goruntileri
Resim 1, Resim 2 ve Resim 3 te verilmistir. KB
tiplerinin hastalardaki sayisal dagiliminin grafigi
Resim 4 de gosterilmistir.

Bilateral lameller tipte maksiller sinazit 17
(%38,63) hastada , bilateral blilb6z tipte 11(%44)
hastada gorulurken bilateral ekstensiv tip KB bu-
lunan 4 hastanin higbirinde maksiller sinlzit tespit
edilmemistir. Tum KB tiplerindeki sintzit gérilme
oranlari Tablo 1 de verilmistir.

Her bir KB tipinin en az bir kez goruldugd durum-
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lara goére karsilastirma yapildiginda lamellar tip
KB si bulunanlarda maksiller siniizit varhgi %33,3,
bulunmayanlarda %42,59 oraninda tespit edilmis-
tir. Lamellar tipin varligi ve yoklugu ile maksiller
sinlizit varhgi arasinda istatistiksel fark bulunma-
mistir(p>0,05). Bilbéz tip bulunanlarda maksiller
sinuzit varligi %38, bulunmayanlarda %35,71 ola-
rak tespit edilmistir. Bulbdz tipin varlidi ve yoklu-
gu ile sinlizit varhigi arasinda istatistiksel fark bu-
lunmamistir(p>0,05). Ekstensiv tip bulunanlarda
maksiller sintizit varhgi %30,76, bulunmayanlarda
% 38,31 olarak tespit edilmistir. Bilboz tipin varli-
g1 ve yoklugu ile maksiller sintzit varligi arasinda
istatistiksel fark bulunmamistir(p>0,05)(Tablo 2).

Resim 1. Lamellar tip konka biillozanin bir hastadaki paranazal tomogra-

fi koronal kesit gériintiisii.(Turuncu yildiz: Lamellar orta konka)

Resim 2. Biilb6z tip konka biillozanin bir hastadaki paranazal tomografi
koronal kesit goriintiisii. (Kirmizi yildiz: Konka biilloza, Kirmiz: oklar:-
Maksiller siniis mukozasindaki kalinlagma, A.K: Alt konka.)

SD bilateral lamellar tip KB de 22 (%50) hastada,
bilateral bulb6z tipte 13 (%52), bilateral ekstensiv
tipte 4 (%100) hastada goérulmustir. SD ikinci sik-
likta tek tarafli bllb6z tip KB si olan 19 hastanin
15 (%78,94) inde gorulmustir. SD nin KB tiplerine
goére dagilimi Tablo 1 de verilmisgtir.

Her bir KB tipinin en az bir kez goraldugd durum-

lara gore karsilastirma yapildiginda lamellar tip
KB si bulunanlarda SD %50 oraninda, bulunma-
yanlarda %70,37 oraninda tespit edilmistir. Buna
gore lamellar tip bulunanlarda SD, bulunmayanla-
ra gore istatistiksel olarak anlamli derecede daha
az tespit edilmistir(p<0,05)(Tablo 3). Septum de-
viasyonunun diger KB tiplerinin varligi veya yoklu-
guna bagl dagilimi Tablo 3 de verilmistir.

Resim 3. Ekstensiv tip konka biillézanin bir hastadaki paranazal tomogra-
fi koronal kesit goriintiisii. (Sar1 yildiz: Ekstensiv tip konka biilloza)

14 Hasta sayisi(n)

Resim 4. Konka Biill6za tiplerinin her bir hastadaki bilateral bulunma
seklinin sayisal dagilimi.

Tartisma

Nazal konkalar gestasyonun sekizinci haftasindan
itibaren gorilmeye baslar. Preklrséri ise etmo-
tarbinal ve maksillotirbinaldir. Etmotirbinalden
unsinat proges , OK ve st konka gelismektedir.
OK etmoid kemigin medial pargasinin uzantisi ola-
rak gelisir. OK’ nin pnématizasyonunu ifade eden
KB ise sekiz yaslarindan itibaren gelismeye bas-
lar ve adolesan déneme kadar buyimeye devam
eder [1]. KB prevalansi %7,7 ile %80 arasinda de-
gismektedir [5,7,1]. Bu ¢alismada KB prevalansi
%40,95 olarak bulunmustur. Calismalardaki bu
farkhliklarin KB tanimlamasindaki farkliliklardan,
bolgesel farkliliklardan kaynaklanabilecegi bildiril-
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mistir [1]. OK’nin pnématizasyon bigimi Bolger ve
ark. tarafindan lamellar, bilb6z ve ekstensive ol-
mak Uzere Uge ayrilmistir [5]. Lamellar tip OK nin
vertikal lamel kisminin pndématizasyonunu ifade
ederken, bilb6z KB bilb6z kisminin pnématizas-
yonunu ve ekstensiv tip OK’ nin bitin kisimlarinin
pnématizasyonunu ifade eder [5]. Kalaiarasi ve
ark.calismasinda lamellar, bulbéz ve ekstensive
tip KB prevalansini sirasiyla %22,2, %28,3, %49,5
oraninda bulmustur. Bolger ve ark. [5] ekstensiv,
lamellar ve bulbéz tipi sirasiyla %15,7 ,%46.2
,%31.2, Uygur ve ark. [14] %10.8, %55.3, %33.9,
Unli ve ark. [15] %34,2, %45,23, %20,63 olarak
bulmuslardir. Calismamizda KB tiplerinin oranlari
Tablo 1 de gosterildidi gibi gerceklesmistir. Bila-
teral KB ise ¢calismamizda %60,8 oraninda bulun-
mustur. Hatipoglu ve ark.larinin ¢alismasinda ise
bilateral KB %70, 5 olarak bulunmustur [16].

Tablo 1. Konka Biilloza tiplerinin her bir hastadaki her iki kavite icin

sayilar1 ve maksiller siniizit ve septum deviasyonu ile iligkisi.

Hastalar Maksiller Septum
Siniizit deviasyonu

n % n % n [ %

Lamellar+Lamellar 44 | 36,67 17 38,63 |22 |50

Biilb6z+Biilboz 25 |20,83 11 44 13 |52

Ekstensiv+Ekstensiv | 4 3,33
Lamellar+Normal 14 | 11,67 35,71 |7 50
Biilb6z+Normal 19 | 15,83 42,10 | 15 | 78,94

0 0 4 100

5

8
Ekstensiv+Normal 5 4,17 3 60 3 60

0

0

1

Lamellar+Biilb6z 5 4,17 0 3 60
Lamellar+Ekstensiv 3 2,50 0 1 33,33
Biilboz+Ekstensiv 1 0,83 100 1 100
Toplam 120 | 100 45 37,5 69 | 57,5

Tablo 2. Konka Biill6za tiplerinin her birinin varlig1 ve yokluguna bagl

maksiller siniizitin varhiginin degisiminin kargilagtirilmasi

say1 maksiller | % p degeri
siniizit

Lamellar
Pozitif 66 22 33,33 0,297
Negatif | 54 23 42,59

Biilboz
Pozitif 50 19 38 0,797
Negatif | 70 25 35,71

Extensive
Pozitif 13 4 30,76 0,595
Negatif | 107 41 38,31

Tablo 3. Konka Biilloza tiplerinin her birinin varlig1 ve yokluguna bagh

septum deviasyonu varliginin degisiminin kargilagtirilmas:

say1 septum % p degeri
dev

Lamellar
Pozitif 66 33 50 0,023
Negatif | 54 38 70,37

Biilboz
Pozitif 50 34 68 0,096
Negatif | 70 37 52,8

Extensive
Pozitif 13 9 69,23 0,434
Negatif | 107 62 57,94

KB’nin sinuzite neden olup olamayabilecegi ko-
nusunda fikir birligi yoktur. Bazi otdrler KB nin
unsinat procese yaptigi baski sonucu olarak orta
meatus ve infindibulumu daralttigini ve bu duru-
mun reklrren sinlzite zemin hazirladigini iddia
etmiglerdir [5,8,9,10]. Karki ve ark. KB varhiginda
sinuzit oranini kontrol grubuna goére yuksek bul-
musglardir [11]. Buna kargin Balikgl ve ark larinin
296 paranazal BT vyi inceledikleri ¢calismalarinda
KB ile sinizit varligi arasinda iliski bulmamiglardir
[12]. Stallman ve ark. larida KB ile sinlzit arasin-
da iliski olmadigini savunmustur [13]. Unli ve ark.
ekstensiv tipi en fazla tespit edilen tip olarak bul-
malarina ragmen sindzit i¢in bir risk faktéru olan
osteomeatal hastalik ile arasinda iliski bulmamis-
tir [15]. Buna karsin ekstensiv tip ve bllboz tipte
osteomeatal hastaligi lamellar tipe gére anlamli
derecede yuUksek bulmuslardir. Maksiller sinis-
ten mukus drenajinin en énemli yolu osteomeatal
komplekstir. Unsinat proges ve dolayisiyla osteo-
meatal kompleksi etkileyen anatomik varyasyonlar
mukus drenajini bozarak maksiller sinuziti bagla-
tan mekanizmalara zemin hazirlayabilir. Bizim ¢a-
lismamizin sonuglari KB tipleri ile maksiller sintzit
insidansi arasinda bir iliski olmadigini géstermek-
tedir. Frosini ve ark osteometal kompleksi 6zellik-
le temas yoluyla etkileyen SD, KB gibi durumlarda
orta meatus ile maksiller sinis arasindaki basing
farkliliklarinin osteometal komplekste obstriksi-
yona yol actigini ileri sirmustir(17). Bizim calis-
mamizda ise radyolojik gorintiler incelendiginde
KB tiplerinin osteomeatal kompleksle direkt temas
halinde olmadigi gértulmektedir. Bu durum KB tip-
leri ile maksiller sinlizit insidansinin iligkisi olma-
masi durumunu agiklayabilir.
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Stammberger tarafindan ortaya atilan ‘e vacuo’
teorisine gore SD olan nazal kavitenin karsi ta-
rafindaki orta konkada hava turblilansinin diger
tarafa gore fazla olmasina ve orta konkanin hava
ile dolmasina baglh olarak yillar icinde KB ortaya
¢ikmaktadir. Bazi galismalarda [18,19] bulunan
KB ile septum deviasyonunun insidental olarak
siklikla bulunmasi bu teoriyi destekleyen bir bul-
gu olmasina ragmen bazi otérler [14,15] septum
deviasyonunun KB ye neden olmadigini ileri sur-
muslerdir. Bizim calismamizda dikkat ¢eken bir
Ozellik olarak bilateral KB tiplerinde septum devi-
asyonu unilateral KB tiplerine gore daha az gorul-
mustir. Bilateral lamellar tipte SD %50 oraninda
goérulurken, bilateral bllbdz tipte SD %52 oranin-
da gorllmustir. Buna karsin 6nemli bir 6zellik
olarak unilateral bilboz tip KB de SD %78,2 ora-
ninda goérulurken, unilateral lamellar tip KB de SD
%50, unilateral ekstensiv tipte ise %60 oraninda
SD goérulmustir. Bu da 6zellikle tek tarafli bilboz
tipte SD nin daha fazla goérildigini gdstermek-
tedir. Bununla birlikte galismamizda lamellar tip
KB de SD gorilme orani, biilb6z ve ekstensiv tipe
gére daha az bulunmustur. Ekstensive tip ve bul-
b6z tipin, lamellar tipe gére hacimsel olarak daha
fazla yer kaplamasi ve lamellar tipte KB’ de SD
nin daha az goérilmesi durumu Stammbergerin e
vacuo teorisini destekleyen bir durum olabilir.

Sonug

KB sik gorilen bir paranazal varyasyondur. KB
nin g tipi olan lamellar, ekstensiv ve bilbo6z tipin
kendi arasinda maksiller sinlzit gérilme sikligi
agisindan fark yoktur. KB nin tiplerinin bilateral
goruldigu hastalar arasinda da SD goérilme agi-
sindan fark yoktur. Buna karsin 293 paranazal BT
deki tim KB tipleri dederlendirildiginde lamellar
tipte SD daha az gérilmustar.

Cikar Catismasi: Yazarlar bu yazinin hazirlan-
masi ve yayinlanmasi asamasinda herhangi bir
¢ikar catismasi olmadigini beyan etmislerdir.

Finansman: Yazarlar bu yazinin arastirma ve ya-
zarlik sUrecinde herhangi bir finansal destek al-
madiklarini beyan etmislerdir.
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Prevalence of Chronic Kidney Disease and Hyperuricemia
In Gout Arthritis Patients

Gut Artritli Hastalarda Hipertrisemi ve Kronik Bébrek Hastaliginin Prevalansi
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ABSTRACT

Aim: The aim of this study is to determine the prevalence of Chronic renal disease
(CKD) in the patients known with gout arthritis.

Method:A total of 162 patients with gout arthritis diagnosed between 2014 and 2017
were included in the study. Our work is a retrospective study. Glomerular filtration rate
was calculated by Modification of Renal Disease (MDRD) method.

Results: The mean age of the patients was found as 59,64 + 14,54 (18-93). The
majority of patients are male. Mean uric acid levels of the patients were found to be
9.07 mg / dL £ 1.75 (4-14.7). Among these individuals with gout arthritis, % 39,5 (64)
had CKD stage 3-5, %46,9 (76) had hypertension, %18,5 (30) had diabetes mellitus,
%14,2 (23) had coronary artery disease. 33.3% of the patients had CKD stage 2.
Nephrolithiasis was detected in 22 of 85 ultrasound patients. The use of diuretics
was detected in 36 of the patients. The consultation rate requested by the dietician
was 41,4%.

Conclusions: Hyperuricemia and hypertension are high in CKD. Diuretics used in

the treatment of hypertension and edema may trigger gout arthritis. Similar to other
studies in our study, the prevalence of CKD in gout arthritis was found high.

Key word;Gout arthritis, uric acid, chronic kidney disease

o0z

Amag: Bu calismanin amaci, gut artriti tanisi konan hastalarda kronik bobrek
hastaligi (KBH) prevalansini saptamaktir.

Yontem: Bu galismaya 2014 ile 2017 tarihleri arasinda gut artirti tanisi konan toplam
162 hasta alindi. Galismamiz retrospektif bir calismadir. Glomeruler filtrasyon hizi
Modification of Renal Disease (MDRD) yéntemiyle hesaplandi.

Bulgular: Hastalarin yas ortalamasi 59,64+ 14,54 (18-93) olarak bulundu. Hastalarin
cogunlugu erkekti. Hastalarin ortalama Urik asit seviyeleri 9,07mg/dl+1,75(4-14,7)
olarak bulundu. Gut artritli bireylerin % 39,5'i (64) KBH evre 3-5, % 46.9'u (46) hip-
ertansiyon, % 18,5 (30) diabetes mellitus, % 14,2'sinde (23) koroner arter hastaligi
mevcuttu. Hastalarin %33,3't CKD evre 2 olarak saptandi. Ultrasonu yapilmis 85
hastanin 22'sinde nefrolitiyazis vardi. Hastalarin 36'sinda ditretik kullanimi tespit
edildi. Diyetisyenden istenilen konsiiltasyon orani %41,4 idi.

Sonuglar: KBH'de hiperiirisemi ve hipertansiyon sikligi yiiksektir. Hipertansiyon ve
6dem tedavisinde kullanilan ditretikler gut hastaligini tetikleyebilir. Yaptigimiz
calismada diger galismalara benzer sekilde, gut artritli hastalarda CKD prevalansi
yuksek oranda saptand..

Anahtar kelimeler; Gut artriti, Urik asit, kronik bdbrek hastaligi
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Introduction

G out arthritis is common in the population.The
prevalence of gout arthritis varies according
to the geographical region. In studies conducted,
the prevalence of gout arthritis was 3.9% in United
States, 2.4% in England, %6,8 in Australian and
0.51% in Japan [1-4]. Gout arthritis is the most
common form of inflammatory arthropathy. Gout
is a disease characterized by arthritis, hyperuri-
cemia, recurrent attacks of arthritis, and accumu-
lation of monosodium urate crystals (MSU) in the
joint and soft tissues. Attacks of gout arthritis are
usually present in the form of lower extremities
mono and oligoarthritis, which rarely develops on
the upper extremity and polyarticular. Gout arth-
ritis is a chronic disorder of crystal accumulation.
MSU can cause chronic arthritis, tophus, urolithi-
asis and renal disease, as well as recurrent acu-
te arthritis and bursitis. Gout arthritis and tophus
cause chronic disability and deterioration of he-
alth-related quality of life [5-7].

Chronic kidney disease (CKD) is common. The
prevalence of CKD in the world is found as
8-13%. In our country, the prevalence of CKD
was found to be 15.7% in Chronic Renal Disease
In Turkey study. CKD was defined based on the
presence of kidney damage (structural abnorma-
lities or functional abnormalities other than decre-
ased glomerular filtration rate) or glomerular filt-
ration rate <60 ml/min per 1.73 m2 for 23 months
[6-7]. Two-thirds of human uric acid excretion oc-
curs through the kidneys, and the remaining one-
third occurs through the gastrointestinal tract. It is
associated with impaired kidney function and hy-
peruricemia. In addition, hyperuricemia has been
associated with progression and development of
CKD and hypertension in studies conducted [8].

Methods

A total of 162 patients diagnosed with Gout arth-
ritis were included in the study. The study was
retrospectively conducted between April 2014 and
July 2017. The study was conducted in Kahra-
manmaras and Sivas. Patients were included for
gout disease by scanning from the International
Classification of Diseases code. Patients' ages,
sex, glucose, serum creatinine, serum uric acid
level, and additional diagnoses were recorded.
Patients with asymptomatic hyperuricemia and

patients under the age of 18 were not included in
the study. Biochemical values of the patients (blo-
od urea nitrogen, creatinine, and uric acid), C - re-
active protein, sedimentation and hemogram were
studied. The additional diagnoses of the patients
and the treatments they received were noted.
Glomerular filtration rate was calculated using the
Chronic Kidney Disease Epidemiology Collabora-
tion (CKD-EPI) and Modification of Renal Disea-
se (MDRD). Glomerular filtration rateis known as
290ml / min is known as stage 1, stage 2 at 60-89
ml / min, stage 3 at 30-59 ml / min, stage 4 at 15-
29 ml / min and stage 5 at <15 ml / min. Compli-
ance with Ethical Standards Ethical approval: The
Ethics Committee of Cumhuriyet University, Fa-
culty of Medicine approved the present study.

Statistics: For statistical analysis, Windows 20.0
Statistical Package for Social Sciences (SPSS)
will be used. Student t test (mean * standard devi-
ation) for normal distribution data, Mann Whitney
U test (median (minimum-maximum) for non-nor-
mal distribution groups, square analysis for nomi-
nal data were used. Nonparametric correlation
test was used for correlation between uric acid
and other parameters. <0.05 p was considered
statistically significant.

Results

A total of 162 patients diagnosed with gout arth-
ritis were included in the study. 135 of these pa-
tients were male and 27 were female. The avera-
ge uric acid levels of the patients were found to
be 9.07 + 1.75 mg / dL (4-14.7). The demographic
and laboratory findings of the patients were pre-
sented in table 1. There was a statistically sig-
nificant relationship between uric acid level and
age, creatinine, blood urea nitrogen and leucocyte
counts (p <0,05).

Glomerular filtration rate was 69.15 + 26.12 ml /
min (11-130) with MDRD and 68.93 + 26.50 ml /
min (11-130) with CKD EPI. There was no signifi-
cant difference between the two. When glomerular
filtration rate was calculated by both CKD EPI and
MDRD, CKD stage 3-5 was detected in 39.5% of
the patients. When glomerular filtration rate was
calculated by MDRD, 33,3% of patients were sta-
ge 2 CKD, 34% were stage 3 CKD, 4,9 % were
stage 4 CKD, 0,6 % were stage 5 CKD. When glo-
merular filtration rate was calculated by CKD EPI,

+
+
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34.6% of patients were stage 2 CKD, 35.8% were
stage 3 CKD, 2.5% were stage 4 CKD, 1.2% were
stage 5 CKD. There was a statistically significant
correlation between uric acid increase and glome-
rular filtration rate (p <0.05). Uric acid level was
8.63 mg/dL in CKD stage 2 and 9.76 mg / dL in
stage 3 patients. CKD stage 3 uric acid were
statistically significantly higher.

Table 1 Demographic and laboratory values

Average * standard deviation

Age 59,64+14,54 (18-93)
Gender Male 135
Female 27

108,32+30,11(62-275)
1,25+0,55(0,5-5,2)

glucose (mg/dl)

creatinine (mg/dl)

BUN (mg/dl) 21,78+14,07(6-92)
Uric acid (mg/dl) 9,07+1,75(4-14,7)
CRP (mg/L) 18,47+24,66(3-143)

21,96+16,61(2-87)
8,77+2,34(4,5-16)
14,41+1,54(10-20)

Sedimentation rate (min/hr)

Leukocyte

Haemoglobin

When the additional diseases of the patients were
evaluated, there were cases of 26.5% isolated hy-
pertension, 4,9% isolated diabetes mellitus (DM),
1,9% coronary artery disease (CAD), 9,3% hyper-
tension and DM, 1% hypertension, DM, CAD, 1.2%
DM and CAD. In our study, heart failure was not
detected in patients with gout arthritis. Twenty-
two of the 85 ultrasound patients had nephrolithi-
asis. Atrophy in a kidney was detected in 5.5% of
these patients. 119 patients with complete urine
analysis had proteinuria of 8.8% and hematuria of
6.0%. For the treatment of hypertension or CAD,
the use of diuretics (8% furasemide and 15.4% thi-
azide use) was found in 22.2% of the patients. For
gout arthritis treatment, 41.4% of dietician consul-
tations were requested for gout arthritis diet, the
use of colchicine was found as 92%, nonsteroidal
anti-inflammatory drugs was found as 37.7%, and
corticosteroids was found as 19.8%.

Discussion

Normal serum uric acid level is known as 3-7mg
/ dl. Hyperuricemia serum uric acid level is de-
fined as > 7mg / dl in males and > 6mg / dl in
females. Continuous hyperuricemia increases the
risk of gout arthritis. In a study conducted in Ta-
iwan, a total of 223 individuals with hyperuricemia

were followed for 5 years. During this period, a
new gout was found in 18.83% [11]. In a study
conducted in France, uric acid level <6 mg/di
gout frequency was found to be 1.3%, while in
the case of 6-7,9 mg / dl it was 3.2% and > 8
mg / dl was 17.6% [12].

As renal function decreases, uric acid excretion
decreases and as a result hyperuricemia deve-
lops.In the study conducted, the prevalence of
gout arthritis was 2.9% in patients with normal re-
nal function, while 24% was found in patients with
glomerular filtration rate <60ml /min. As a result,
it was emphasized that the prevalence of hyperu-
ricemia and gout arthritis increased as the renal
impairment increased in this study. In addition, in
the presence of severe renal impairment, the pre-
valence of gout arthritis was found to be 6 fold and
the prevalence of hyperuricemia 20 fold [13]. In
another study, the incidence of gout was detected
2-3% in non-CKD, 4% in CKD stage 1, 6-10% in
CKD stage 2, 11-13% in CKD stage 3, approxima-
tely 30 % in CKD stage 4 [14]. A total of 493 (169
female, 324 male) dialysis patients were enrolled
in the study, the incidence of gout arthritis more
than 2 years before dialysis was 4.1% in women
and 15.4% in men. The incidence of gout arthri-
tis less than 2 years before dialysis was 0.6% in
women and 7.7% in men. No cases were found in
women with gout arthritis after dialysis for males,
3.4% for the first two years and 1.2% for the first
two years [15].

In a study conducted, 20% of individuals with gout
arthritis had CKD stage 3-5, 5% of non-gout sub-
jects had CKD stage 3-5. It was found that 15%
of patients with hyperuricemia had CKD stage 3-5
and 3% of patients with non-hyperuricemia had
CKD stage 3-5 [16]. In another study, 39% CKD
(eGRF <90 ml / min) was detected in patients
with gout arthritis [17]. A recent study found that
the risk of CKD in gout arthritis patients was
asso-ciated with a 3-fold increase [18]. In our
study, CKD stage 3-5 was found to be 39.5%. In
addition, when glomerular fliltration rate was
assessed with CKD EPI, CKD stage 2 was found
to be 34.6%, CKD stage 3 35.8%, CKD stage 4
2.5% and CKD stage 5 1.2%.

Co-morbidities are an important condition in pa-
tients with gout arthritis. Cardiovascular disease,
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DM, hypertension, obesity and CKD are common
in patients with gout arthritis. In the study
conducted, hypertension frequency was found to
be 67.9% in women with gout arthritis and 11.9%
in women without gout arthritis, was found to be
54.4% in man with gout arthritis and 10.5% in
man without gout arthritis, DM and insu-lin
resistance frequency was found to be 28,1%in
women with gout arthritis and 3.3% in women wit-
hout gouty arthritis, was found to be 19.9% in man
with gout arthritis and 4.61% in man without gout
arthritis, the frequency of chronic heart failure was
found to be 25,4% in women with gout arthritis and
1.21% in women without gouty arthritis, was found
to be 14.9% in man with gout arthritis and 1.28%
in man without gout arthritis. In another study, hy-
pertension frequency was found to be 58.4% in
individuals with gout arthritis and 33% in individu-
als without gout arthritis, DM frequency was found
to be 18.6% in individuals with gout arthritis and
9,2% in individuals without gout arthritis, ischemic
heart disease frequency was found to be 26.6% in
individuals with gout arthritis and 13,5% in indivi-
duals without gout arthritis [19-21]. In our study,
hypertension was frequently found in individuals
with gouty arthritis.

Kidney stones in cases of gout arthritis is corre-
lated with hyperuricemia, hyperuricosuria and low
urinary pH. Lower urinary pH in gout arthritis can
increase the frequency of both uric acid and other
type stones. In studies conducted, the prevalen-
ce of nephrolithiasis in patients with gout arthritis
ranged from 8.8% to 14% [22-23].

Gout arthritis treatment consists of lifestyle mo-
dification, diet and pharmacological treatment.
Suggestions should be made about the lifesty-
le of everyone who gets caught in gout disease.
Weight loss should be avoided in excess of meat
and seafood, heavy meals, sugary drinks, alcohol
(especially beer and alcoholic beverages). Regu-
lar exercise should be recommended. Nonstero-
idal anti-inflammatory drugs (NSAID), colchici-
ne, prednisone, and interleukin-1 antagonist are
recommended in gout treatment. Colchicine and
steroid therapy may be used as an alternative be-
cause NSAID use in CKD is objectionable. Ura-
te lowering therapy should be started, after the
benefit of the treatment and the damage should
be assessed with the patient if 2 or more atta-

cks per year, gout-associated tophus, CKD (CKD
stage =2 for American College of Rheumatology
and stage =3 for European League Against Rheu-
matism) and urolithiasis are present. Besides,
in cases European League Against Rheumatism
young patient (under 40 years), high serum uric
acid levels (> 8mg / dl, cardiovascular comorbidi-
ties (Hypertension, ischemic heart disease, heart
failure) urate lowering therapy should be conside-
red. Both American College of Rheumatology and
European League Against Rheumatism target uric
acid levels are recommended to be <6 mg / dI,
<5 mg / dl in the presence of tophus [24-27]. The
first recommended drug in urate lowering therapy
is allopurinol. In patients contraindicated to allo-
purinol, febuxostat is recommended [28].

As a result, individuals with gout arthritis were
found to have a high prevalence of CKD. There
was a significant relationship between uric acid hi-
ghness and CKD stage 3. It was found that the rate
of glomerular filtration rate decreased significantly
with increasing uric acid level. This suggests that
the highness of uric acid may increase the CKD
progression. It also causes progression of CKD in
comorbidities associated with gout arthritis.
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Clinical presentation and metabolic features of urinary stones
in children: Single center experience

Cocuklarda Uriner sistem tasi klinik gérunumu ve metabolik 6zellikleri: Tek merkez deneyimi

Atilla Gemici'™, Bahriye Atmis', Raziye Ergiin?

1.8.B. Universitesi Erzurum Bilge Egitim ve Arastirma Hastanesi Cocuk Nefroloji Klinigi, Erzurum, Tiirkiye
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ABSTRACT

Aim: We aimed to evaluate the demographic characteristics, metabolic etiology, and
response to treatment of children who admitted to our hospital with an urinary stone
disease (USD) in our study.

Patients and Method: The medical records of 259 patients who had been diagnosed
with USD, between 01/04/2017-31/03/2018 were reviewed retrospectively.

Results: The most common presenting symptoms of the patients were USD detected
by ultrasonography performed for other reasons (n: 100, 38.6%). 52 of the patients
(20.1%) had pyuria and urine culture positivity. Hematuria was detected in 31 (11.2%)
patients. Hypocitraturia (38/82) 46.3%, hypomagnesuria (22/116) 13.2%, hypercalci-
uria (28/225) 12.4%, hyperuricosuria (17/219) 7.7%, hyperoxaluria (4/76) 5.2% was
found in cases. Serum vitamin D levels were high in 5.8% of cases (15/259). The most
common localization of stone was lower kidney pole (38.2%). Medical treatment was
given to 92 (35.5%) patients while extracorporeal shock wave lithotripsy (ESWL) was
performed in 34 (13.12%) patients and other surgical procedures were performed
in 9 (3.74%) cases. Concurrent medical and surgical treatment was performed in
17 patients. The median follow-up period of 199 cases under followed-up was 3
months (1-12 months). In the last follow-up, 142 (71.35%) of the patients showed
improvement, while 36 (18.05%) had no change in stone size, and 21 (10.6%) had
an increase in stone size.

Conclusion: Currently, USD is not rare in children with increasing in diagnostic meth-
ods. We believe that the detection and treatment of metabolic causes, reduce the
stone recurrence, the requirement for surgical procedures, and ESRD in affected
children.

Keywords: Urinary stone disease, Urine analysis, Childhood, Clinical characteristics.
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Amag: Calismamizda hastanemize (riner sistem tas hastali§i (USTH) saptanarak
basvuran gocuklarin demografik 6zellikleri, metabolik etyolojileri ve tedaviye yanit-
larinin degerlendirilmesi amaglanmistir.

Hastalar ve Yéntem: 01/04/2017-31/03/2018 arasi Gocuk Nefroloji-Uroloji klinikler-
ine bagvuran USTH tanisi konulmus 259 hastanin kayitlari retrospektif olarak ince-
lenmistir.

Bulgular: Olgularin en fazla bagvuru sikayeti, baska nedenlerle yapilan ultraso-
nografide saptanan USTH (n:100, %38.6) idi. Olgularin 52'sinde (%20.1) piyiiri ve
idrar kiiltdriinde treme vardi. Hematiri 31 (%11.2) olguda saptandi. Hipositratiri
(38/82) %46.3, hipomagneziiri (22/116) %13.2, hiperkalsiiri (28/225) %12.4, hip-
erlirikozri (17/219) %7.7, hiperokzaliri (4/76) %?5.2 olguda tespit edildi. Serum vi-
tamin D diizeyi olgularin (15/259) %5.8'inde yiiksekti. Tas yerlesimi en sik bobrek
alt poliinde (%38.2) saptandi. Medikal tedavi verilen olgu 92 (%35.5), viicut disI sok
dalga litotripsi (ESWL) yapilan 34 olgu (%13.12), diger cerrahi girisimlerin yapildigi
olgular ise 9 (%3.74) idi. 17 olguya es zamanli medikal ve cerrahi tedavi uyguland.
Takibe devam eden 199 olgunun ortanca takip stiresi 3 ay (en kisa 1 ay en uzun 12
ay) idi. Son takiplerinde hastalarin 142'sinde (%71.35) iyilesme goriilirken, 36'sinda
(%18.05) tas boyutunda degisiklik saptanmadi, 21'inde (%10.6) ise tas boyutunda
artis mevcuttu.

Sonug: Giiniimiizde tanisal yéntemlerin artmasi ile gocuklarda USTH'nin nadir ol-

madigi gorilmektedir. Metabolik nedenin saptanmasi ve tedavisi; tas tekrarini, cerra-
hi islem gereksinimini ve etkilenmis gocuklarda SDBY azalttigi kanaatindeyiz.

Anahtar kelimeler: Uriner sistem tas!, idrar analizi, Cocukluk gag1, Klinik 6zellikler.
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GIRiS

"I lkemiz iginde bulundugumuz Ortadogu ile bir-
likte Uriner sistem tas hastaligi (USTH) igin
endemik kusakta yer almaktadir. USTH daha ¢ok
erigkin hastaligi olarak algilanir, son zamanlarda
radyolojik goruntilemenin daha sik kullaniima-
siyla asemptomatik ¢ocuklarda bile giderek artan
oranlarda tani konulmaya baslanmistir [1]. Uroli-
tiazis (UL) metabolik, anatomik ve endokrinolojik
nedenlere bagl olarak, Uriner sistem icerisinde
kristalize anormal birikimlerdir [2]. Yapilan ¢alis-
malarda beslenme, genetik, sosyoekonomik, cog-
rafi kosullar, iklim degisikligine bagli olarak preva-
lansinin gelismis Ulkelerde %1-5, gelismekte olan
Ulkelerde ise %5-15 arasinda oldugu bildiriimek-
tedir [3,4]. USTH’nda rol oynayan etyolojik faktor-
lerin belirlenmesi, medikal tedavi ile tas boyutunu
kagultmek, kendiliginden dusmesini saglamak,
tekrarini 6nlemek ve gelisebilecek morbiditeyi
azaltmak ac¢isindan énemlidir [5]. Turkiye'de ¢o-
cuklarda kronik bébrek yetmezliginin (KBY) %4-
8’inin nedeninin USTH oldugu bildirilmistir [6].

Bizim calismamizda amag, klinigimize basgvuran
olgularin, takip edildikleri periyod iginde, tas olu-
sumuna egilimi artiran faktérleri belirlemek, yas
gruplarina gére demografik 6zelliklerini, basvuru
sikayetlerini, klinik, radyolojik bulgularini, almis
olduklari tedaviye vyanitlarinin karsilastirilarak
degerlendirilmesidir. Ayni zamanda olgularimiz
neredeyse tamaminin gelmis oldugu Kuzeydogdu
Anadolu Bélgesi’nde bu konuda kisitli ¢calisma bu-
lunmasi nedeni ile elde etmis oldugumuz verileri
sunmaktir.

GEREGC VE YONTEM

01/04/2017-31/03/2018 tarihleri arasinda Cocuk
Nefroloji ve Cocuk Uroloji kliniklerimize bagvu-
ran USTH tanisi konulmus 259 c¢ocuk olgunun
kayitlar1 retrospektif incelendi. Calisma oncesi
hastane etik kurulundan onay alindi. (Tarih ve
say1:16.04.2018-52) Olgularin tani anindaki yasi
ve cinsiyeti kaydedildi, <12 ay, 13-60 ay, 61-120
ay, >120 ay olarak gruplandi. Tag tespiti i¢in ult-
rasonografi (US), radyoopak tas agisindan direkt
uriner sistem grafisi, stpheli taslar i¢in ¢ekilen to-
mografisi varsa kayit altina alindi. Tas <3 mm ise
mikrolitiazis kabul edildi [7-8] ve tas boyutlari >3-5
mm, >5-10mm, >10 mm olarak gruplandirildi. G6-
rintilemede tasi olan olgulardan génderilen spot

idrar ve/veya 24 saatlik idrar 6rnekleri toplanarak
urik asit, kalsiyum, sitrat, oksalat, magnezyum,
sistin, kreatinin degerleri metabolik tarama igin
génderildi. Ozellikle Uriner enfeksiyonu olan has-
talarin tedavi edildikten sonra tekrar alinan idrar
metabolik incelemeleri degerlendirmeye alindi.
Her bir olgu igin spot idrarinda analiz edilen urik
asit, kalsiyum, sitrat, oksalat, magnezyum, sistin
dederleri, yine es zamanli elde edilen kreatinin de-
gerine orantilanarak (mg/mg) metabolik sonuglari
saptandi. Yine 24 saatlik idrarda kalsiyum bakilan
olgularin sonucu kilosuna bélinerek (mg/kg/guin),
24 saatlik Urik asit, oksalat, sitrat, magnezyum,
sistin degerleri ise 1.73 m?/gliin’e orantilanarak
metabolik sonuglari saptandi. Sonuglari Tablo
2’ye goére degerlendirildi [9]. Tasi elde edilmis
hastala-ra FTIR (Reflectance Fourier Transform
Infrared Spectroscopy) yontemi ile tas analizi
yapilmistir.  Tidm  hastalara sivi aliminin
artirnimasi ve tuz ki-sitlamasi 6nerildi. Olgulara
tas boyutuna ve alta yatan metabolik bozukluga
gbre tedavi verilmisti. Olgular 1-3 ay ara ile
yapilan ultrasonografi (US) ile takip edildi.
Medikal tedavi igin potasyum sit-rat, sodyum
sitrat-potasyum sitrat karigimi éneril-di. Tedaviye
ragmen tas boyutu artan veya Uuriner sistemde
tikanmaya yol ac¢mis taslar icin hastalar
cerrahiye yonlendirildi. Tekrarlayan US’lerde tas
goérinuimindn kaybolmasi iyilesme olarak deger-
lendirildi. istatistik icin SSPS 20 programi
kullanil-di, p dederi <0.05 anlaml kabul edildi.
BULGULAR

Calismaya alinan 259 olgunun tani esnasin-
daki ortanca yaslari 9 ay (en kiglk: 1 ay ve en
biylk yas: 210 ay-17 yas 6 ay) idi. Erkek olgu
150(%57.9), kiz 109(%42.1) Erkek/Kiz orani=1.37
idi (Tablo 1). Olgularin en fazla basvuru sikayeti
(100 olgu ile) aslinda baska nedenlerle yapilan
US’ler-de UL saptanmasi, toplama goére %38.6,
ikinci en sik basvuru nedeni karin agrisi/yan
agrisiydi ve 44 (%17) olguda vardi. Olgulardan
<12 ay olan 160 olguda en ¢ok basvuru sikayeti
76’sinda (%47.5) baska hastaliklar veya rutin
istenen batin US’lerinde tespit edilen UL iken, 2.
basvuru sikayeti 23 (%14.4) olguda huzursuzluk
idi. Olgulardan 13-60 ay arasi 56 olguda 15’inde
(%26.8) yan/karin agrisi varken, yine 15’'inde (%
26.8) tas baska nedenle yapilan US’de tespit
edilmisti. Olgulardan 61-120 ay arasi 22 olgudan
8’inde (%36.4) baska nedenlerle c¢ekilen US’de
tespit edilmis tas,
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7’sinde (%31.8) karin/fyan agrisi mevcuttu.
Olgularin 21’i >120 ay Uzerinde idi. Bu olgularin
12’sinde (%57.1) karin/yan agrisi basvuru
sikayeti idi.

Tablo 1: Uriner Sistem Tag Hastalig1 olan olgularin demografik ézellikleri

Olgularin 6zellikleri Sayi(n) Oran(%)
Erkek/Kiz 150/109 57.9/42.1
Ortanca tan1 yagi(ay) 9 ay

Bagvuru esnasinda yas dagilimlar::

<12 ay 160 61.7
13-60 ay 56 21.8
61-120 ay 22 8.4

2121 ay 21 8.1
Ailede tas oyki 79 30.5

Tlk Bagvuru sirasindaki sikayetleri:

Tani/tarama amach USG (U.S.* Dis1 100 38.6
Hastaliklarda)

Karin /Yan agrist/kusma vb Gist 44 17
semptomlari

Tas ile takipli 33 12.7
Huzursuzluk 27 10.4
Idrar yolu enfeksiyonu ile takipli 20 7.7
Antenatal hidronefroz ile takipli 16 6.2
Idrarda ve bebek bezinde renk 12 4.7
degisikligi

Makroskopik hematiiri 7 2.7
Tas Boyutu

N3 mm 103 39.7
2 3-5mm 83 321
25-10 mm 54 20.9
210 mm tsti 19 7.3
Idrar yolu enfeksiyonu

<60 ay (216 olguda) 44 17
>60 ay (43 olguda) 8 3
Tas lokalizasyonu

Bobrek Alt pol 99 38.2
Orta pol 87 33.6
Coklu yerlegim 39 15
Ust pol 16 6.1
Parenkim i¢i 5 2
Ureter Altug 7 2.7
Ust ug 2 0.8
Mesane 2 0.8
Uretra agzt 2 0.8

Olgularin 52’sinde (%20.1) idrarda piyuri ve kultu-
rinde treme vardi. Ozellikle 60 ay alti tiim olgula-
rin 44’tnde (%20.37) idrar yolu enfeksiyonu (IYE)
varken, 60 ay Ustu tim olgularin 8’inde (%18.6)
IYE vardi. Hematiiri olgularin 31’inde (%12) mev-

cutken, makroskopik hematiri 7’sinde (%2.7) mev-
cuttu. Hipositraturi (38/82) %46.3, hipomagnezuri
(22/116) %13.2, hiperkalsilri (28/225) %12.4, hi-
perurikozuri (17/219) %7.7, hiperokzallri (4/76)
%5.2 tespit edildi. Sistinuri tespit edilmedi, sistin
tasi oldugu bilinen 2 olgu vardi. Ksantin tasi olan
olgu ise tas dislrme neticesinde yapilan analizde
tespit edilmistir. 11 olguda birden fazla metabolik
anomali mevcuttu.

Serum vitamin D dlzeyi olgularin (15/259)
%5.8’inde normal sinirin Uzerinde idi. Olgulardan
<12 ay olan 160 olgunun 67’sinde (%41.87), 13-60
ay arasl 56 olgunun 19’unda (%33.92), 61-120 ay
arasi 22 olgunun 9'unda (%40) ve >120 ay 21 ol-
gunun 14’Unde (%66.6) metabolik neden saptan-
di. Tim olgularin 103’tnde (%39.7) mikrolitiazis
mevcuttu. Tas yerlesimine bakildiginda olgularin
87’sinde (%33.6) renal pelvis orta polde, 99'unda
(%38.2) alt polde, Ust polde 16’sinda (%6.1),
parenkim i¢cinde 5’inde (%2), mesane iginde 2
(%0.8), ureter Ust ug ve Ureteropelvik bileskede
2’sinde (%0.8), 7’sinde (2.7) Ureter alt ug, 2’sin-
de (%0.8) Uretra agzinda idi ve 39 olguda (%15)
bobrek igi goklu yerlesim vardi. Olgularin 20’sinde
(%7.7) radyoopak tas mevcutken, 10’unda (%3.9)
DMSA’da skar, 6’sinda (%2.3) veziko-Ureteral ref-
Ii (VUR) mevcuttu. Cocuklarda idrarda Soliit Ati-
limlarinin Normal Degerleri Tablo 2’ de verilmistir.

Olgularin 79’unda (%30.5) ailede 1 ve 2. derece
akrabalarda tas dykisi mevcuttu. Ozgegmislerin-
de 55 (%21.2) olguda en sik tekrarlayan IYE bul-
gusu vardi. Medikal tedavi verilen 92 olgu (%35.5)
iken, vicut disi sok dalga litotripsi
(extracorporeal shock wave therapy-ESWL) ise
34 (%13.12) olguya verildi. Diger cerrahi
girisimleri gerektiren olgu sayisi ise 9 (%3.74)
idi. Takibe gelen 199 olgudan en son takiplerinde
142’sinde (%71.4) iyilesme gorilirken, 36’sinda
(%18) degisiklik saptanmadi, olgularin ise
271’inde (%10,6) de tas boyutunda artis mevcuttu
(Tablo 3). Takipli 199 olguda tas analizi yapilan
19 (%9.54) olgu vardi. Tas analizi yapilanlarin
6'sinda (%31.59) whewel-lite, 1’'inde (%5.26)
weddelite, 1’inde (%5.26) karbonat apatit, 1'inde
(%5.26) amonyum urat/whewellite karigsimi,
1T’inde (%5.26) strivit, 1’'inde (%5.26) ksantin,
1T’inde (%5.26) durik asit, 6’sinda (%31.59)
karbonat apaptit/whewellite karigimi, 1’inde (%
5.26) amonyum drat/strivit karisimiydi. Takipli
199 olguda ayrica 3 olgunun (%1,5) radyo-
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lojik gérinimu staghorn tasi tipiydi.

Tablo 2: Cocuklarda Idrarda Solit Atdlimlarinin Normal Degerleri

Solut Yas 24 saatlik idrar Spot idrar solut/kreatinin
orant
Kalsiyum mol/mol mg/mg
0-6 ay <2 <0.8
7-12 ay <1.5 <0.6
1-3 yas <1.5 <0.53
3-5yas <1.1 <0.39
5-7 yas <0.8 <0.28
>7 yas <0.6 <0.21
Okzalat Tiim <0.5 mmol (45
yaslar mg) /1.73 m*/giin
<26 mg/m?*/giin
<0.57 mg/kg/giin
0-6 ay <0.32-0.36 | <0.28-0.26
7-24 ay <0.13-0.17 | <0.11-0.14
2-5yas <0.09-0.1 | <0.08
5-14 yas <0.07-0.08 | <0.06 -
0.065
>16 yas <0.04 <0.03
Sitrat Tim >2 mg/kg/giin
yaslar
Kiz >1.6 mmol (310
mg)/1.73 m*/giin
Erkek >1.9 mmol (365
mg)/1.73 m*/giin
0-5 yas >0.25 >0.42
>5 yas >0.15 >0.25
Urik asit Tiim <486 mmol (815
yaslar mg)/1.73 m?*/
gin <10.57 mg/
kg/giin
<1yas <1.5 <2.2
1-3 yas <1.3 <1.9
3-5yag <1 <1.5
5-10yas <0.6 <0.9
>10 yas <0.4 <0.6
Mg s2yas | >0.04mmol (0.8 | >0.63 50.13
mg)/kg/giin
Sistin <10yas | <55pmol (13
mg)/1.73 m*/giin
>10yas | <200 pmol (48
mg)/1.73 m*/giin
Eriskin | <250 pmol (60
mg)/1.73 m?*/giin
<lay <0.085 <0.18
1-6 ay <0.053 <0.11
>6 ay <0.018 <0.038
Ksantin 30-90 pg (20-60 pmol)/giin
Na/K Spotidrarda <2.5

Tablo 3: Uriner sistem tag hastalig1 olan ve takibe gelen 199 hastamin teda-

vi ve izlem sonuglar.

Tedavi sonuglart Sayi(n) Oran (%)

Tyilesme 142 71.4

Mevcut  bulgularin | 36 18

devamu

Tas boyutundaartis | 21 10.6

Tas boyutuna gore iy-

ilesen olgular

<3 mm 60 42.3

23-5 mm 42 29.5

25-10 mm 31 21.8

>10 mm 9 6.4

Spontan iyilesme 81 olgu

X3mm 44 43,5(toplam 101
mikrolitiazisli hasta
takibe geldi)

> 3 mm iistii 37 37.7( bu grupta 98
olgu takipli)

TARTISMA

Cocuklarda USTH nonspesifik yakinmalarla belirti
verir, tani i¢in siphelenmek gereklidir. Erken tani
morbiditeyi azaltmada yardimcidir. Retrospektif
olarak yapmis oldugumuz bu ¢alismamizda, basg-
vuran 259 olgunun %38.6’s1 (Uriner sistem has-
taligr distinulmeyen, diger sistem hastaliklari ve
rutin tarama icin) USTH disinilmeden yapilan
batin US’de tespit edilen UL’den dolay! tedavi ve
takip icin gelmis hastalar olmasi en dikkat cekici
bulgularinda biriydi. Literatiirde USTH saptanan
hastalarin %15-40’inin bagka nedenlerle tetkik
edilirken rastlantisal tani aldigini bildiren galis-
malar mevcuttur [10-12]. Melek ve ark.’da 2015
yilinda yayinlanan calismalarinda 5 yas alti olgu-
larinda %35,5’inde rastlantisal bagka nedenlerle
yapilan US’ler ile UL saptandigini bildirmislerdir
[12]. Ozellikle kiigiik ¢ocuklarda USTH asempto-
matik seyretmektedir [13]. Bizim c¢alismamizda
basvuru sikayetlerinde %17 ile karin/yan agrisi
2. sirada, huzursuzluk ise %10.4 ile 3. sirada yer
almaktaydi ve bu bulgular Melek ve ark.’nin calig-
masi ile uyumluydu [12]. Bu sonuglar ¢ocuklarda
USTH’nin saglik hizmetlerine ulagilabilirligin art-
masi ile hastalik bulgulari ¢ikmadan tanilandirila-
bildigini géstermektedir.

Calismalarda ise literatirde USTH’nin daha cok
erkeklerde goruldigi, fakat son zamanlarda kiz
ve erkek olgular arasindaki farkin azaldigini gos-
teren calismalar mevcuttur [1,9,14,15]. Melek ve
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ark.’nin yaptiklari g¢alismada erkek/kiz oraninin
neredeyse esit oldugunu gdstermislerdir [12].
Bizim calismamizda ise 2017 yilinda Kara ve
ark.’nin yapmis oldugu calismadaki gibi literattre
uygun olarak erkek/kiz:1.37 orani ile erkek olgu-
larda daha fazla oldugunu saptadik [16]. Olgulari-
mizin tani anindaki ortanca yasi 9 aydi, literatlre
ve ulkemizde son yillarda yayinlanan g¢alismala-
ra bakildigina tani koyma yasi oldukga erkendi.
Kara ve ark.'nin yaptiklari ¢calismada ortanca yas
46 ay iken, Melek ve ark.’nin yaptiklari ¢alisma-
da ortalama 49.2 ay olarak bulmusglardir [12,16].
Antalya’da yapilan Baysal ve ark. 2004 ‘te yayin-
ladiklari 10 yillik deneyimlerini aktardiklari ¢alis-
malarindaki, son 5 yillik dénemi igin 2 yas altin-
daki olgularda artan oranda USTH tespit edildigini
bildirmiglerdi. Bu durumu kalsiyum ve D vitamini
katkili formul mamalarin daha ¢ok kullaniimasini,
saglik hizmetlerine ulasilabilirligin artmasina bag-
lanmislardi. Bu calismadan g¢ikan sonug, bizim
olgularimizin tani yasinin dusik olmasini agik-
lamaktadir. Olgularimizin da rutin tarama, Uriner
sistem disi hastaliklar ve yakin akrabalarda tas
olmasi nedeni ile yapilan US’lerde tas tespit edi-
lerek g¢ocuk nefroloji klinigimize yonlendirildigini
goérmekteyiz. Bir nedende hekimlerin malpraktis
endisesi ile giderek daha fazla tetkik istemeleri
olabilir.

Bazi bildirilerde USTH’nin addlesan grupta fazla
goéruldugi bildiriimektedir. Kara ve ark.’nin ¢alig-
masinda olgularinin %70.4’Gnun bes yas alti ol-
dugunu, Demir ve ark.’nin infantil UL ile ilgili tek
merkez deneyimini gosterdikleri calismalari ile
Issler ve ark.’nin ¢alismasi erken gocukluk ¢agin-
da USTH gelistigini gdstermektedir [8,16,17]. Bi-
zim ¢alismamizda <12 ay olan 160 (%61,77)olgu
vardi, tUlkemizdeki diger calismalar ile uyumlu idi.
Calismamizda USTH’nin addlesan hastaligi olma-
digini desteklemektedir. Olgularimizin 79’unda
(%30.5) 1. ve 2. Derece akrabalarinda tas 6yku-
sU vardi, literatirde ailede tas dykisu %11.8-55.4
arasi degisen oranda oldugu bilgisi mevcut olup,
¢alismamiz literatir ile uyumlu idi. Calismamizda
2 olguda mesane tagi vardi, ulkemizde son yillar-
da yapilan g¢alismalar taslarin st Uriner sistemde
yerlestigini bildirmektedir. Calismamizda da lite-
ratirle uyumlu olarak %95 oraninda UL st ri-
ner sistemde bulunmakta idi [1,3,18-21]. Cetin ve
ark.’nin Eskisehir'de yaptiklari 2006-2010 yillari
arasini kapsayan retrospektif ¢calismada mesane

tasi olan 4 vakayi bildirmislerdi, 2015 yilinda ya-
yinlanan Melek ve ark.’nin yapmis olduklari ¢a-
lismada mesane tasi saptamadiklarini, bununda
beslenmede asiri tahil tiketiminin azalarak, kar-
bonhidrat, protein ve yaglardan daha dengeli, bi-
lingli tiketilmesine baglamislardir [12,20]. Fakat
calismamizda mesane tasi olan 2 olgu olmasi ul-
kemizin 6zellikle kuzeydodusunda beslenme ko-
nusunda halen bilincin, bati bélgelerine gbére daha
geride oldugu soylenebilir.

Literatiirde ¢ocuklarda USTH’da metabolik ne-
denlerin saptanma oraninin (%6.5-54) farkli ol-
dugu bildiriimektedir [5]. Bizim ¢alismamizda ise
%43.3 oraninda Uriner metabolik anomali mev-
cuttu ve literatiirle uyumluydu (Tablo 3). Olgularin
38/82’inde kendi grubu iginde ise %46.3 ile hipo-
sitratiri en sik gorilen metabolik anomali idi, 2.
sirada 28/225 olguda kendi grubu icinde %12.4
oran ile hiperkalsitriydi, 22/166 olguda ise ken-
di grubu icinde %13.2 ile hipomagnezuri 3. sira-
da gelmekteydi. Bazi yayinlarda Uriner metabo-
lik anomali %92.8 oraninda oldugu sunulmustur
[22,23]. Kara ve ark. yaptiklari son ¢alismada tim
hastalardan metabolik tarama testleri yapildigini
ve oraninin %92.3 oldugunu, ayrica en sik Uriner
metabolik anomalinin ise hiperurikoziri oldugunu
sunmuslardir [16]. Fakat literatlr tarandiginda uri-
ner metabolik anomali taramasi yapilan olgularin-
da Spiwacow ve ark.'nin galismasinda %87, Alpay
ve ark. galismasinda %87 metabolik anormallik
tespit etmislerdir [1,5,24]. Bizim ¢alismamizda da
her olguda metabolik testlerin timu yapilamamis-
ti. Olgularimizda hipositratiri sayisal ve orantisal
olarak en fazla tespit edilen Griner metabolik ano-
mali idi. Melek ve ark.’nin yaptiklari calismada (ve
Ulkemizde daha énce yapilmis olan galismalarda
ki gibi) hipositraturi kendi grubu iginde %50 ora-
ninda goérulduginu bildirmiglerdir, calismamizdaki
hipositratiri orani bu sonuca yakindir [12]. Kara
ve ark.’nin yaptiklari galismada da hipositratiri 2.
sirada en fazla goérilen metabolik anomali idi [16].
Tam hastalarda metabolik tarama testi yapilsaydi,
daha fazla sayida metabolik anomali tespit edece-
gimiz kanaatindeyiz. Bu bulgu USTH ile gelen ¢o-
cuk olgularin mutlaka metabolik degerlendirmeye
tabi tutulmasi gerektigini géstermektedir. Olgular-
dan <12ay olanlarda uriner metabolik anomaliler
arasi iligki bakildiginda, yas kiguldikge hiperkal-
siuri sikhigr artigsinin anlamli oldugu calismamiz-
da gorulmektedir p:0.011 (<0.05). Bu bulgumuz
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Demir ve ark.’nin infantil UL (zerine yapmis ol-
duklari ¢alismada en sik Uriner metabolik nede-
nin hiperkalsilri oldugunu bildirdikleri calisma ile
benzer gérinmektedir [8]. Hiperokzallri ise Uriner
oksalat bakilan olgularda %5.2 oraninda goérulda.
Ulkemizde daha 6nce Baysal ve ark. tarafindan
yapilan ve Melek ve ark.’nin yaptigi ¢alismada hi-
perokzaluri gérulme oranin % 50 gibi dizeylerde
gorulebildigi bildirilmisti, Fakat bizim c¢alismami-
za Demir ve ark.’nin infantil UL Uzerine yapmis
olduklari ¢alismadaki %5,3 oranina olduk¢ca ya-
kindir [8,12,25]. Bunu olgularimizin %61.77 gibi
blyuUk bir oraninin 12 ay ve altinda olmasi neden
olabilir kanaatindeyiz. Hiperurikozuri ise Uriner
urik asit atilmi bakilan olgularda % 7,7 oraninda
goruldi. Bu bulgumuzda Demir ve arkadaslarinin
infantil UL ¢calismasinda ki %6.7 oranina yakin olu-
sunu, yine 12 ay olgumuzun daha fazla olmasina
neden olabilecegi diusincesindeyiz [8]. Calisma-
mizda €12 ay ve alti grubumuzda metabolik ano-
malinin (n:67/160, %41.87) diger yas gruplarina
goére en fazla goérualdiga gruptu. Ailede tas dykusu
olanlarda metabolik neden 33/79 (%41.77) mev-
cut iken, ailede tas 6ykusu olmayanlarda 81/180
(%45) olguda metabolik neden saptandi. Anlamli
farklilik olmadigi gibi her iki grupta birbirine ya-
kin oranlarda saptandi. Bizim ¢alismamizda Me-
lek ve ark.’nin galismasindaki ailede tas 6ykusu
olan olgularda metabolik nedenin anlamli olarak
yUksek saptamis olduklari bulgular ile uyusma-
maktadir [12]. Fakat olgularimizin geldigi bolge-
de asiri tuzlu gida alimi, sivi tiketiminin bélgesel
iklimin soguk olmasi nedeni ile az olmasi, daha
fazla hayvansal Urin ve daha az sebze tuketimi
gibi cevresel faktorlerin oldugunu unutmamak ge-
rektigi gibi, bizde ailede tas dykisu olan olgularda
metabolik nedenlerin mutlaka taranmasi gerektigi-
ni dasinuyoruz.

USTH ile takip edilen olgularda ilag 6ykusinin
sorgulanmasi gereklidir, kalsiyum ve D vitamini
asirt aliminin metabolik nedenli taglarin ¢ekirdek
yapisinin olugsmasinda ve buylmesinde 6nemli
rol oynadigi bilinmektedir [26]. D vitamini duze-
yi bakilan olgularin 15/259'unda (%5.8) normalin
Uzerinde tespit edildi ve 3’Unde hipervitaminozu
vardi. Hipervitaminozu olan olgularin 2’sinde hi-
perkalsilri tespit edildi. Diger olgularda hiperkal-
siuri tespit edilmedi. Bu durum Demir ve ark.'nin
infantil UL ¢alismasindaki D vitamini yluksek has-
talarinda tamamina yakininda hiperkalsiiri tespit

ettikleri bulgularla uyumsuzdu [8]. Aslinda hiper-
kalsitri olmayisinin, D vitamini alimi sonrasi hi-
perkalsilrik dénemi gecirip tas olustuktan sonra
basvurmalarina baglanabilir. Olgularimizin alinan
anamnezlerinde ise 12 olgunun son 6-12 ay i¢cinde
3 olgunun ise son 6 ay iginde D vitamini ampdl
oral yolla bir ya da daha fazla aldiklari 6grenildi.

Bobreklerdeki yapisal bozukluklarin tas olusumu-
na katkisi kristal olusumunu artirarak etkili oldugu
bilinmektedir. Olgularimizin (16/259) %6.2’sinde
hidronefroz ve (6/259) %2.3’'Ginde veziko-ureteral
refli vardi. Toplam olgularin %8.5 gibi kiguk bir
kisminda idi. USTH olan gocuklarin %10-19’unda
altta yatan anatomik neden bildirilmistir [27]. Ulke-
mizde eski tarihli calismalarda bu oran %30 ola-
rak verilmisti. Bizim ¢calismamiz Alpay ve ark.'nin
calismasindaki %8.9 oranina yakindir [1]. Bu du-
rum artik antenatal ve postnatal dénemde yapilan
incelemeler sayesinde yapisal bozukluklarin daha
erken tanilandiriimasi ve tedavi edilmesine bagl
olabilecegdini dislindirmektedir.

Literatlrde gocuklarin ve erigkinlerin en sik tespit
edilen Uriner sistem taslarinin kalsiyum taslari
oldugu bildirilmektedir [5,28-30]. Olgularimizdan
tas analizi c¢alisilan 14/19 (%73.7) olguda
kalsiyum oksalat ve/veya diger taslar ile karisim
halinde idi ve literatiirle uyumluydu [1]. Uriner
metabolik sonuclarin, tas analizi sonuclari ile
iliski  saptamadik, metabolik  bozukluklarin
olusacak tas turinU belirlemedigini ve daha
Oncede  vurguladigimiz  gibi  bdlgemizdeki
beslenme aligkanliklarinin  dikkate alinmasi
gerektiginide dusinmekteyiz.

Uriner enfeksiyon etkenlerinin ve hicre artiklarin-
dan olusan organik matriksin olusturdugu zeminde
enfeksiyon taslari olusmaktadir [2]. Strivit tagla-
rinda mikroorganizmalar birincil nedenken, diger
taslarda da Uriner enfeksiyon altta yatan Uriner
metabolik bozuklugu tetikleyebilir [31]. Proteus en
sik saptanan etken olup, bakteriler salgiladiklari
Ureaz , Ureyi pargalayarak amonyum olusumuna,
struvit ve kalsiyum fosfat taglarina neden olur [2].
Calismamizda 3 olguda staghorn tasi vardi, fakat
ESWL sonrasi olgular takibe gelmedi, tas analizi
yapilamadi. Bu olgularin 3’inde de geldiklerin-
de aktif IYE vardi. Tasi olan olgulardan sadece
strivit tasi olan bir olgu tekrarlayan IYE dykisi
veriyordu. Literatiirdeki bazi ¢alismalar USTH ile
IYE arasinda giiclii iliski oldugunu vurgulamakta-
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dir. Tim olgularimizin 52’sinde (%20.1) IYE vard,
44 olgu 5 yas alti basvuran gruptaydi, etkenlerin
tamamina yakini Ureaz salgilayan bakteri olma-
yan Esherichia coli olmasi da struvit ve kalsiyum
fosfat tasi olan olgumuzun az olabilecegdini disun-
durebilir kanaatindeyiz. Ozkutan ve ark.’nin Tirk
cocuklarinda IYE’'nunun USTH da tas olusumuna
katkisinin az oldugunu bildirmislerdir, ayni sekilde
Alpay ve ark.’nin calismasinda IYE sikhginin %46
gibi yuksek oranda saptamalarina ragmen 18 tas
analizi yapilan olgunun 2’sinde strivit tasi sapta-
miglardir [1,21]. TUm olgularimizda tas analizi ya-
pitlamadigi icin enfeksiyon kaynakl tas yorumunu
yapmak dogru olmayacagi kanaatindeyiz.

Mikrolitiazis tas olugsumu icin baslangi¢ olarak ka-
bul edilir. Mikrolitiazisli olgularin 1/3’Gnde taslarin
blyadugu bildirilmistir [32]. Calismamizda (60/101
takipli) %59,4 mikrolitiazisli olguda iyilesme goru-
lurken, (41/101) %40.6 olgu ise ilerleme yada te-
daviye ragmen ayni boyutta sebat etme gorildu
ve literatiire gére oranimiz daha fazla idi. Spon-
tan iyilesme 199 olgunun 81inde (%40.7) mevcut
iken, <3 mm tas olan takipli 101 olgunun 44’Unde
(%43.5) iken, >3 mm Usti 98 olgunun 37’sinde
(%37.7) saptandi. Bu iki grup takip siresi ile kar-
silastirildiginda spontan dizelme igin anlamli fark
saptanmadi (p degeri:0.34). Demir ve ark.’nin in-
fantil UL (21yas 150 infantlik en fazla olgu grubu-
bizim ¢alismamizda da 160 infant vardi) Gzerine
yaptiklari gok sayida olguyu i¢ceren ¢alismalarinda
infantlarda <3 mm alti taglarda rezolisyonun >3
mm olanlara gére daha anlamli oldugunu bulmus-
lardi [8]. Calismalarinda rezolisyonun spontan
remisyonu ifade etmedigi gortulmektedir.

Calismamizda tam olgularin uriner metabolik ana-
lizinin yapilmayisi, ailelerin sosyoekonomik ve di-
yet bilgileri ile ayrintili olarak degerlendiriimemesi
galismamizin kisithliklarindandir.

Sonug olarak, ¢ocuklarda USTH’ligina birgok fak-
tor etki etmektedir. Altta yatan metabolik, enfek-
tif, ilag alimi gibi nedenler arastirilmalidir. Yapi-
lacak bu arastirma tasin bobrek parenkimindeki
yapacag! hasari engellemek ve uygun tedavi i¢in
gereklidir. Bdylece tasa bagli boébrek yetmezli-
gi gelismesi Onlenebilir. Mikrolitiazisli olgularin
1/3Gn0n makrolitiazise donlserek bobrek paren-
kim hasarina yol agacagindan takip edilmelidir. Bu
calismamizda cocuklarda USTH igin Glkemizdeki

diger bolgelerde yapilan ¢alismalardan farkh bul-
gular tespit ettik. Ulusal diizeyde USTH igin ¢ok
merkezli galisma yapilmasinin, gocukluk ¢agi tas
hastaliginin yénetimi ve tedavisinde yol gdsterici
olacaktir.

Cikar Catismasi: Yazarlar bu yazinin hazirlan-
mas! ve yaylnlanmasi asamasinda herhangi bir
¢cikar catismasi olmadigini beyan etmislerdir.

Finansman: Yazarlar bu yazinin arastirma ve ya-
zarlik siUrecinde herhangi bir finansal destek al-
madiklarini beyan etmislerdir.
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Loose Seton Technique as a Conventional Procedure for the Treatment
of Anal Fistula and Long-Term Results

Anal Fistllin Tedavisinde Konvansiyonel Bir Prosedur Olarak Gevsek Seton Teknigi ve Uzun
Doénem Sonuclari

Hasan Calis™

1.Alanya Alaaddin Keykubat University, Faculty of Medicine, Department of General Surgery, Alanya, Turkey.

ABSTRACT

Aim: The seton technique has long been used with success for the treatment of anal
fistulas. This technique is recommended in the literature as a method which decreas-
es anal incontinence in fistula surgery. This study aims to retrospectively analyze the
long-term outcomes of anal patients on whom we performed loose seton technique
for fistula surgery.

Patients and Methods: The information of 50 patients with the diagnosis of ano-
rectal fistula on whom loose seton technique was performed at our clinic between
November 2014 and June 2016 were retrospectively reviewed by using the individual
follow-up forms of each patient.

Results: Fifty patients were included in the study. The mean follow-up time was 21
months. The etiology was crypto glandular abscess in 20 patients, Crohn's disease
in 2 patients and idiopathic in 28 patients. In 23 patients without spontaneous reso-
lution of fistula and incomplete division of internal sphincter muscle fibers underwent
controlled fistulotomy. Spontaneous resolution of fistula tract had occurred in the
remaining 27 patients. In all patients included in the study, complete healing was
achieved and no recurrence, no total incontinans occurred during the 21-month mean
follow-up period.

Conclusion: New treatment modalities have emerged for anal fistulas in recent
years. Many studies were performed comparing these modalities to the conventional
methods and none of these studies showed superiority over the conventional meth-
ods. The loose seton procedure is a well-tolerated modality for the treatment of anal
fistula with low recurrence and incontinence rates during a long follow-up period of
21 months.

Key Words: Anal fistula, loose seton, incontinans, surgery technique

o0z

Amag: Seton teknigi anal fistlllerin tedavisinde uzun siiredir basari ile kullaniimak-
tadir. Bu teknik literatiirde fistlil cerrahisinde anal inkontinansi azaltan bir yontem
olarak 6nerilmektedir. Bu calisma, fisttil cerrahisi igin gevsek seton teknigi uygulanan
hastalarin uzun dénem sonuglarini retrospektif olarak analiz etmeyi amaglamaktadir.

Yontemler: Kasim 2014-Haziran 2016 tarihleri arasinda gevsek seton teknigi uygu-
lanan anorektal fistil tanili 50 hastanin bilgileri bireysel takip formlari kullanilarak
retrospektif olarak incelendi.

Bulgular: Calismaya 50 hasta dahil edildi. Ortalama takip stiresi 21 aydi. Etyolojide
20 hastada kriptoglandiiler apse, 2 hastada Crohn hastaligi bulunurken 28 hastada
da idiyopatikti. Fistiil traktinin spontan kaybolmadigi ve internal sfinkter kas liflerinin
tamamen kesilmedigi 23 hastada kontrollii fistiilotomi yapildi. Diger 27 hastada fistl
traktinin spontan rezoliisyonu gergeklesmisti. Calismaya dahil edilen tiim hastalarda
tam iyilesme saglanirken ortalama 21 aylik takip stresinde rekurrens gelismedi.

Sonug: Son yillarda anal fistill igin yeni tedavi yontemleri ortaya ¢ikmistir. Bu modali-
teleri geleneksel yontemlerle karsilagtiran birgok galisma yapilmis ve bu ¢alismalarin
higbiri konvansiyonel yontemlere istiinliik gosterememistir. Gevsek seton prosediirii
21 aylik uzun bir takip siiresince diisiik niiks ve inkontinans oranlari ile anal fistl

Anahtar Kelimeler: Anal fistiil, gevsek seton, inkontinans, cerrahi teknik
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norectal fistulas have been one of the com-

mon surgical problems since the ancient ti-
mes. The aim of fistula surgery is to close the
fistula tract without impairing anal continence.
Various treatment modalities were developed to
maintain anal continence following fistula surgery.
The seton technique is one of them and it has long
been used with success for the treatment of anal
fistulas. The seton technique involves placement
of a foreign body into the fistula tract. While it has
been used since ancient Egypt, its first detailed
application was described by Hippocrates as the
placement of horse hair into the tract[1,2].

Theoretically, the seton technique is an alterna-
tive to one-stage fistulotomy and it provides a
slower division of the anal sphincter with better
preservation of the sphincter functions. Therefore,
this technique is recommended in the literature as
a method which decreases anal incontinence in
fistula surgery[3].

This study aims to retrospectively analyze the out-
comes of anal fistula patients on whom one sur-
geon performed loose seton technique for fistula
surgery.

PATIENTS AND METHOD

The age, gender, the nature and type of fistula,
the treatment method and St Mark’s incontinence
score values for the assessment of incontinence
of 50 patients with the diagnosis of anorectal fistu-
la on whom loose seton technique was performed
by one surgeon at Ahi Evran University Training
and Research Hospital General Surgery Clinic,
between November 2014 and June 2016 were ret-
rospectively reviewed by using the individual fol-
low-up forms of each patient.

Preoperative Pelvic Magnetic Resonance Imaging
(MRI) and rectosigmoidoscopy were performed in
all patients. All surgical procedures were perfor-
med in lithotomy or supine position under regional
anesthesia.

During the procedure, fistula tracts were identified
with probes in all patients following anorectal exa-
mination. In patients in whom the internal opening
could not be identified, the fistula tract was iden-
tified by injecting diluted hydrogen peroxide into
the external opening. Then, the loose seton tech-

nique was performed by using 0-heavy silk.

The St. Mark’s incontinence scores were used to
assess fecal incontinence and these results were
retrospectively reviewed by using the individu-
al follow-up forms of each patient. This scoring
system has 7 questions assessing continence
impairment from 0 to 24. Zero means full conti-
nence while 24 points show full incontinence. This
evaluation was done at postoperative Month 3 in
an outpatient clinic setting by a general surgery
resident who had no knowledge of the treatment
modalities performed in each patient.

Ethical approval: This study was approved by Ahi
Evran University Faculty of Medicine Clinical Re-
search Ethics Committee.

Statistic Analysis: Data including demographics,
medical history, diagnosis and treatment method
as well as the type, localization and recurrence
of fistula of the patients were recorded and IBM
SPSS Statics 20 was used to analyze the descrip-
tive statistics.

RESULTS

Fifty patients (31 males, 19 females) were inclu-
ded in the study and the mean age was 38.61+14
years. The mean follow-up time was 21 months
(range:12-26 months). The etiology was crypto
glandular abscess in 20 patients, Crohn's disease
in 2 patients and idiopathic in 28 patients. Two
patients had a history of fistula surgery, 3 had a
history of hemorrhoidectomy and 1 patient had a
history of lateral internal sphincterotomy. The de-
mographic datas of the patients are presented in
Table 1.

Preoperative Pelvic Magnetic Resonance Imaging
(MRI) was performed in all patients and transsphin-
cteric fistula detected in 2 patients whom internal
opening side of fistula could not be identified with
MRI. This fistula tracts could be identified by inje-
cting diluted hydrogen peroxide from the external
opening side of fistula tract .

The length of hospital stay was 1 day in all pa-
tients. A period of 8 weeks was allowed for the
resolution of the fistula tracts. In 23 patients
without spontaneous resolution of fistula and in-
complete division of internal sphincter muscle fi-
bers underwent controlled fistulotomy. Spontane-
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ous resolution of fistula tract had occurred in the
remaining 27 patients. In all patients included in
the study, complete healing was achieved and no
recurrence occurred during the 21-month mean
follow-up period.

Table 1: Demographic Datas of Patients

Participants (n) 50 (19 Female, 31 Male)

Age 38,612

Duration Of Disease (Years) 0.5-17

Smoker (n) 22

Diabetes Mellitus (n) 16

Etiology (n/ %) Idiopathic: 28 / 56%

Cryptoglandular Abscess: 20 / 40%
Crohn's Disease: 2 / 4%

Previous Anal Surgery (n) Fistul Surgery: 2

Hemorroidectomy: 3

Lateral Internal sphincterotomy:1

Type Of Fistula (n / %) Intersphincteric: 19/ 38%
Transsphincteric: 26 / 52%

Horseshoe fistula: 5/ 10%

Ninety-six percent of the patients (n=48) had no
complications and the treatment was well tolera-
ted by these patients. Only 2 patients (4%) had
increased granulation tissue and pain associa-
ted with heavy silk used for the treatment. The
complaints of these patients were relieved with
analgesics. Two patients (4%) developed gas and
watery stool incontinence. These patients had his-
tories of lateral internal sphincterotomy and fistu-
la surgery. The St. Mark’s incontinence scores of
these patients were 0 and 2 in the preoperative
and 3-month postoperative assessments, respe-
ctively. No patients developed total incontinence
during the follow-up period of 21 months.

DISCUSSION

Many different techniques are used for the treat-
ment of anal fistulas depending on the personal
surgical experience and preference. The aim of
the treatment is to close the fistula tract without
disturbing continence. The aim of fistulotomy and
fistulectomy is to divide the sphincters through whi-
ch the fistula tract runs by also including the anal
skin to minimize fistula recurrence and incontinen-
ce risk. Fistulotomy may be performed in low-level
fistulas involving less than one-third of the sphin-
cter[4]. The treatment of fistulas involving middle
or high level sphincters is more challenging and

incontinence risk is high if the sphincter muscles
are divided[5]. Many different techniques were
described to decrease incontinence. The seton
technique is one of them. This technique is an al-
ternative to one-stage fistulotomy and it provides
a slow division of the sphincter muscles with bet-
ter preservation of the muscles forming the sphin-
cters[3]. The local inflammation and the resultant
fibrosis cause the sphincter muscle neighboring
the trace to adhere to the surrounding tissues. As
a result of these pathological anatomical changes,
the edges of the cut muscle do not separate from
each other during the late sphincter cut, the tis-
sue defect is allowed to fill with secondary healing
and the loss of sphincter function remains minimal
during this process. The seton procedure was ini-
tially used for the drainage of the associated ab-
scess[4]. The seton technique is divided into two
categories as cutting or loose seton. Cutting seton
involves slow cutting of sphincter muscles by a
progressive tightening of seton, producing a gra-
dual fistulotomy[6]. Incontinence rates up to 67%
and a high level of postoperative patient dissatis-
faction were reported following cutting seton pro-
cedures[7]. Currently, cutting setons are not hi-
ghly preferred due to pain, uncontrolled cutting of
sphincter muscles and high incontinence rates[4].
Nevertheless, some surgeons continue to use this
method. The other method, namely the loose se-
ton technique is performed by passing seton th-
rough the fistula tract and leaving it loose without
tightening in patients with a high risk of inconti-
nence, perianal Crohn's disease patients and in
patients with severe perianal sepsis[8]. Since the
primary function of loose seton is drainage and
not cutting the anal sphincter, anal incontinence is
less common with this technique[4]. Incontinence
rates are considerably lower when compared to
cutting setons (5-17%) [9]. In our study, two pa-
tents (4%) with a previous history of lateral inter-
nal sphincterotomy and fistula surgery developed
gas and watery stool incontinence. The St. Mark’s
incontinence scores of these patients were 0 and
2 in the preoperative and 3-month postoperative
assessments, respectively. No patients developed
total incontinence during the follow-up period of
21 months.

In our patients, heavy silk was used as the seton
material since it produces an intense inflammati-
on. This material provided a complete resolution
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or shortening of the fistula tract at the 8-week fol-
low-up. This showed that seton does not only pro-
vide drainage but also provides a slow and cont-
rolled fistulotomy. Complete resolution of fistula
tract was achieved in 54% of the patients (n=27)
in 8 weeks, while in 46% of the patients (n = 23)
complete resolution of the fistula tract was not
achieved and a controlled fistulotomy was perfor-
med.

There are many proponents of loose seton proce-
dure stating that this technique should be the gold
standard in patients with a history of pelvic radio-
therapy, recurrent fistulas, Crohn’s disease, fistu-
las involving more than 50% of the external sphin-
cter, multiple fistula tracts and complicated fistulas
such as horseshoe fistula[10]. However, there is
inadequate data on the effectiveness, patient tole-
rance and follow-up period of this treatment[11].
In our study, there were patients with horseshoe
fistula, Crohn’s disease and transsphincteric and
multiple fistula tracts (Figure 1: Multiple Fistula
Tracts, Figure 2: Opening Of Multiple Fistula Tra-
cts). Only 2 patents (4%) developed gas and wa-
tery stool incontinence during the mean follow-up
period of 21 months. These patients had previous
histories of lateral internal sphincterotomy and fis-
tula surgery. Only 2 patients (4%) developed into-
lerance. These patients had increased granulati-
on tissue associated with heavy silk used for the
treatment and pain secondary to inflammation;
these complaints were relieved with analgesics.
All of our patients had complete healing and no
recurrences were observed.

Figure 1 Multiple Fistula Tracts

Figure 2 Opening Of Multiple Fistula Tracts

Despite a long follow-up period of 21 months, our
study had some limitations. The main limitation
was that our study was retrospective. Moreover,
the presence of a randomized control group would
have provided a more adequate evaluation and
statistical analysis of the loose seton procedure.

As a conclusion; new treatment modalities have
emerged for anal fistulas in recent years. Many
studies were performed comparing these modali-
ties to the conventional methods and none of the-
se studies showed superiority over the conventi-
onal methods[12]. Despite the limitations of this
study, we may say that the loose seton procedure
is a well-tolerated modality for the treatment of
anal fistula with low recurrence and incontinence
rates during a long follow-up period of 21 months.
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ABSTRACT

Aim: Urinary tract infections (UTI) are the most common infections in hospitalized
patients. Although the bacteries are the most common agents of UTI, fungal agents
are isolated from %10 of all cases and Candida species are most common in these
cases. This study is aimed to determine the risk factors of candiduria in hospitalized
patients.

Patients and Method: This study included the patients above 18 years old people
who had positive urine cultures for Candida spp. between August 2012- August 2013.
We recorded the general risk factors, physical examination findings, biochemical and
microbiological laboratory results for each patient. Candida species which are isolat-
ed from the patient identified with Phoenix yeast ID automatize system and antifungal
sensitivity tested with integral system yeast plus kit.

Results: The study included 90 patients; the study group 45 patients who had can-
diduria, and control group 45 patient who had bacteriuria. Among investigated risk
factors, DM (p=0.057), urinary catheter usage (p=0.015), invasive procedure per-
formed in last 30 days (p=0.024), long term hospitalization (p=0.017), antibiotic usage
(p=0.001), history of intensive care unite (ICU) admition (p=0.058) were found more
frequent in study group then the control group. The most frequent isolated Candida
species was C.albicans.

Conclusion: Controlled use of antibiotics, performing urinary catheterization with ap
propriate indications, regulation of blood sugar in diabetic patients and the shortest
appropriate period of hospitalization are thought to be effective in reducing frequency
of candidiuria.

Key words: Candida,urinary system disorders,risc factor

o0z

Amag: Uriner sistem infeksiyonlari (USI), hastanede yatan hastalarda en sik goriilen
infeksiyonlardir. USP'larindan sorumlu etkenler genellikle bakteriler olmakla birlikte,
%10'unda fungal etkenler saptanmakta, bunlar arasinda da Candida tirleri ilk sirada
yer almaktadir. Bu galismada hastanede yatan hastalarda kandidiri igin risk faktorler-
inin belirlenmesi amaglanmistir.

Hastalar ve Yontem: Calismaya Agustos 2012 — Adustos 2013 tarihleri arasinda
Afyon Kocatepe Universitesi Tip Fakiiltesi Hastanesinde yatan ve idrar killtiirlerinde
kandida turleri Greyen 18 yas Ustli hastalar dahil edildi. Her hasta icin genel risk
faktorleri, Uriner sisteme yonelik risk faktorleri, kateter kullanim bilgileri, fizik muay-
ene bulgulari, biyokimyasal ve mikrobiyolojik laboratuar bulgulari izlem formumuza
kaydedildi. Izole edilen candida tiirleri Phoenix yeast ID otomatize sistem ile tiplendi-
rildi. Integral system yeast plus kiti ile antifungal duyarlilik testleri gergeklestirildi.

Bulgular: Calismaya 45'i kandidiiri saptanan calisma grubu, 45'i bakterilri sap-
tanan kontrol grubu olmak lizere 90 hasta alindi. Arastirilan risk faktérlerinden DM
(p=0.057), iriner kateter kullanimi (p=0.015), son 30 giin icerisinde invaziv girisim
Oykusi (p=0.024) , hastanede yatis stiresi (p=0.017), antibiyotik kullanimi (p=0.001),
yogun bakim (initesinde yatis 6ykiisti (p=0.058) calisma grubunda, kontrol grubuna
gore anlaml derecede sik tespit edildi. En sik izole edilen Candida tiirii C.albicans'tir.

Sonug: Antibiyotiklerin kontrollii kullaniminin, driner katater girisiminin uygun en-
dikasyonlarda yapilmasinin, diyabetik hastalarda kan sekeri regilasyonun saglan-
masinin ve gerek hastane gerekse yogun bakim Unitelerinde yatis stirelerinin kisaltil-
masinin kandiduri sikliginin azaltilmasinda etkili olacagi distinulmstr.

Anahtar Kelimeler: Kandida, Idrar yolu infeksiyonu, risk faktor
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GIRiS

Son yillarda mantar enfeksiyonlarinda, genis
spektrumlu antibiyotiklerin ve imminosipresif
ilaglarin yaygin kullanimi, artan invaziv girigim-
ler ve major cerrahi girisimlerin yayginlagsmasi ile
dogru orantili olarak dikkat ¢ekici artis gorilmek-
tedir [1].

immin sistemi baskilanan hastalarda, konak sa-
vunmasinda olusan 6nemli degisiklikler enfeksi-
yonlara duyarhligi arttirirken, hastaliklarin tani ve
tedavisine yonelik invaziv tibbi girisimler, hastane
enfeksiyonlarinin (HE) gelismesini kolaylastirmak-
tadir. Firsatgi mantar enfeksiyonu yoninden risk
grubuna giren hasta sayisi ise giderek artmakta-
dir. Bu artisa paralel olarak enfeksiyon etkeni olan
firsatgi patojen mantar tird ve sayisi da giderek
artmaktadir. Bu enfeksiyonlarin neredeyse tama-
mi1 HE seklinde gorilmektedir [2].

Hastanede yatan hastalar icerisinde fungal enfek-
siyonlar yéninden en fazla risk olusturanlar yogun
bakim tnitesinde (YBU) yatan hastalardir. Bunun
en dnemli sebebi, firsatgi mantar enfeksiyonlari
icin risk grubunu olusturan kronik metabolik ya da
onkolojik hastaligi olup terminal dénemde izlenen
hastalarin cogunun bu Unitelerde yatiriimasi, uzun
slreli genis spektrumlu ve birden fazla antibiyotik
kullanmalari, kortikosteroid ve sitotoksik ajanlarla
tedavi edilmeleridir [3],[4].

Mantar enfeksiyonunun sikliginin ve buna bagh
mortalite ve morbilite oranlarinin artmasi, ampi-
rik antifungal kullaniminin yayginlagsmasi, tedavi-
ye direnc¢li mantar suslarinin ortaya ¢ikmasina ve
direng oranlarinin artmasina neden olmaktadir[5].

Uriner sistem enfeksiyonlari (USI) genellikle bak-
teriler tarafindan olusturulmakla birlikte, enfeksi-
yonlarin %10’unda fungal etyoloji saptanmakta,
bunlar arasinda da Candida turleri ilk sirayi al-
maktadir. Kandiduriler icinde ise C.albicans ha-
len en sik goérilen patojendir [6]. Kandidiri idrar-
da Candida bulunmasi olarak tanimlanir. idrarda
Candida goérilmesi birgok klinik durumu gosterebi-
lir. Asemptomatik kandiduri, Uretra ve mesanede
sinirli alt USI, bébrekler veya bébreklerle beraber
sistemik Candida enfeksiyonlarinin isareti olabilir

[71.

Asemptomatik kandiduri alt Uriner sistemin doku

invazyonu olmayan kolonizasyonu sonucu goru-
Iir. Genellikle predispozan faktorler vardir. Bun-
larin arasinda diabetes mellitus (DM), antibiyotik-
ler ve Uriner kataterler sayilabilir. Kolon cerrahisi
sonrasinda intestinal segmentte bolca bulunan
mantarlara bagl olarak kandidiri olusabilir [8].

Bu calismada, hastanemizde yatan hastalardan
kandidlri gelisenlerin tespit edilmesi, kandiduri
icin risk faktorlerinin arastirilmasi; kandidiri sap-
tanan hastalarda izole edilen Candida tirlerinin
belirlenmesi ve hangi antifungallara direngli ya da
duyarli olduklarinin arastiriilmasi amaglanmistir.

GEREG VE YONTEM

Calisma prospektif olarak planlandi. Calismaya
Adustos 2012 — Agustos 2013 tarihleri arasinda
Afyon Kocatepe Universitesi Tip Fakiiltesi Hasta-
nesi (AKUTFH) nde yatan ve idrar kiltiirlerinde
kandiduri tespit edilen 18 yas ustl hastalar dahil
edildi. Kandiduri gelisen hastalar, hastane mikro-
biyoloji laboratuarina gelen idrar kiltirlerin izlen-
mesi ile belirlendi.

Hastalarin ilk kandidlri ataklari degerlendiriimeye
alindi. Candidaya bagli gelisen USi’'nda, enfeksi-
yon kriteri olarak kabul edilebilecek bir esik deger
mevcut olmadigindan herhangi bir konsantrasyon-
da Candida Gremesi anlamli kabul edildi. Calisma
periyodu iginde idrar kiltirlerinde bakteri Gremesi
2105 cfu/ml olan hastalar arasindan rastgele 6r-
nekleme ile secilen hastalar kontrol grubu olarak
alindi. Hastalar prospektif olarak hastaya ve la-
boratuara dayali, hedefe yonelik aktif surveyans
yoéntemi ile izlendi.

Afyon Kocatepe Universitesi Klinik Arastirmalar
Etik Kurulunun 26.04.2012 tarih ve 2012/12-97
sayili karariyla g¢alisma onay! alindi. Hastalara
rutin uygulamalar disinda bir uygulama yapilma-
digindan gondllG bilgilendirme metni kullaniimadi.

Calismaya baslanmadan énce USI tanisi konulan
hastalarin takibinde kullanilacak bir izlem formu
hazirlandi. Hastalarin takibi ve tespiti icin AKUT-
FH enfeksiyon kontrol komitesi (EKK)’'nden yardim
alinarak, ¢calismaya alinacak hastalarin segiminde
EKK'nin izlem kayitlari ve mikrobiyoloji laboratuari
sonuglari kullanildi.

Calismaya alinan hastalari igin takipte kullanilan
izlem formu olusturuldu. Bu form her hasta igin
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ayri ayri doldurularak, hastalarda; genel risk fak-
torleri, Uriner sisteme yonelik risk faktorleri, kate-
ter kullanim bilgileri,semptomlar, fizik muayene
bulgulari, biyokimyasal laboratuar bulgulari, mik-
robiyolojik laboratuar bulgulari, tedavi ve tedavi
sonucu izlenmigtir. Kaltur ve antibiyotik duyarlilik
sonugclari takip edilerek gerektiginde tedavi degi-
sikligi yapilmigtir.

Calismaya alinan hastalardan alinan idrar érnek-
leri SDA, eosin methilen blue agar ve kanli agar
plaklarina ¢izgi ekim metodu ile 0,01 ml ekildi.
18-24 saatlik inkiibasyon sonrasinda plaklar ko-
loni morfolojisi agisindan degerlendirildi. Lam la-
mel metodu ve Gram boyama ile incelendi. Maya
Uremesi saptanan koloniler germ tup testi ile de-
gerlendirilerek Candida albicans ayrimi agisindan
degerlendirildi. Tam o&rnekler Phoenix yeast ID
otomatize sistem ile tiplendirildi. Integral system
yeast plus kiti ile antifungal duyarlilik testleri ger-
ceklestirildi.

istatiksel degerlendiriimede, calismada elde edi-
len verilen SPSS 19.0 (Statistical forthe Social
Science, version 19.0) kullanilarak degerlendirildi.
Gruplarin kargilastiriilmasi ki-kare (x2) ve Mann
Whitney U testi ile yapildi. Sonuglar % 95’lik gu-
venlik araliginda, anlamlilik ise p<0.05 diizeyinde
degerlendirildi.

BULGULAR

Calismaya toplam 90 hasta alindi. Hastalarin
45’ini kandiduri saptanan calisma grubu, 45’ini
ise bakteritri saptanan kontrol grubu olusturdu.
Calisma grubunda 25 kadin (% 55.6), 20 erkek
(% 44.4) bulunurken, kontrol grubunda 26 kadin
(% 57.8), 19 erkek (% 42.2) bulundu. Olgu gru-
bunda yas ortalamasi 69.8 + 16.07, kontrol gru-
bunda 66.04+£16.74 olarak bulundu. Her iki grup
arasinda yas ve cinsiyet agisindan fark bulunmadi
(p=0.167).

Arastirilan risk faktorleri acgisindan karsilastiril-
diginda calisma ve kontrol grubu arasinda DM
(p=0.057), duriner kateter kullanimi (p=0.015),
son 30 gin igerisinde invaziv girisim oykusi (p=
0.024), YBU’'nde yatis 6ykiisu (p=0.058) agisin-
dan fark saptanirken; malnitrisyon (p=0.694),
steroid kullanimi (p=0.098), total parenteral nut-
risyon (TPN) (p=0.092), hemodiyaliz (p=0.107),
santral kateter kullanimi (p=0.140), endotrakeal

entibasyon uygulanmasi (p=0.057) ve renal yet-
mezlik (p=0.130) acisindan anlamli fark buluna-
madi. Calismamizda arastirilan risk faktorleri agi-
sindan galisma ve kontrol grubunun karsilastirma
sonuglari Tablo 1'de gosterilmistir.

Calisma grubunda ortalama hastanede yatis siire-
si 34+£23.98 gun, kontrol grubunda 29 + 45.01 gln
olarak bulundu. Aralarindaki fark istatiksel olarak
anlamhiydi (p=0.017).

Beyaz kure sayisi, serum kreatinin ve C reaktif
protein (CRP) degerleri agisindan olgu ve kontrol
grubu agisindan anlamli fark saptanmamistir.

Calisma grubunda 43 (% 95.6) hastada kandiduri
dncesi antibiyotik kullanimi varken kontrol grubun-
da 30 (%66.7) hastada antibiyotik kullanimi vardi.
Calisma grubu kandidiri éncesinde antibiyotik
kullanimi agisindan kontrol grubu ile karsilasti-
rildiginda anlamli diizeyde daha fazla antibiyotik
kullanimi oldugu tespit edilmistir (p=0.001). En sik
kullanilan antibiyotik her iki grupta da betalaktam/
betalaktamaz inhibitéri kombinasyonlari olarak
belirlenmistir. Kullanilan antibiyotikler agisindan
her iki grubun karsilastiriimasi tablo 2'de goste-
rilmistir.

Tablo 1: Olgu ve kontrol gruplarinda risk faktérlerinin dagilimi

Risk faktorleri O 1 g u | Kontrol | Istatiksel analiz
rubu n | grubu n

o | e PR
Diabetes Mellitus 16(35.6) | 8(17.8) | 0.057 3.636
Malniitrisyon 4(8.9) 3(6.7) 0.694 0.155
Uriner kateter kul- 41(91.1) | 3(6.7) | 0.015 5.874
lanim1
Immiinsupresif 2(4.4) 9(20) 0.024 | 5,075
kullanimi1

Son 30 giinde invaziv | 13(28.9) | 2(4.4) 0.024 5.075

girisim Sykiisii

Steroid kullanimi1 5(11.1) 11(24.4) | 0.098 2.736
TPN kullanim: 27(60) 19(42.2) | 0.092 2.846
Renal yetmezlik 21(46.7) | 14(31.1) | 0.130 2.291
Hemodiyaliz 17(37.8) | 10(22.2) | 0.107 2.593

Santral kateter kul- 25(55.6) | 16(35.6) | 0,140 3.629

lanimi1

Entiibasyon 25(55.6) | 16(35.6) | 0.057 3.629
Eksitus 22(48,9) | 15(33.3) | 0,134 2.249
Yogun bakimda yatis 28(62.2) | 19(42.2) | 0.058 3.607
Anemi 29(64.4) | 24(53.3) | 0.284 1.147
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Tablo 2 . Olgu ve kontrol gruplarinda kandidiiri/ bakteritiri 6ncesi kul-

lanilan antibiyotikler

Antibiyotikler Calisma grubu(n=45) | Kontrol grubu (n=45)
n (%) n (%)
Antibiyotik kullanan- | 43(95.6) 30(66.7)
larin sayis1
Kinolonlar 4(8.9) 4(8.9)
Sefalosporinler 4(8.9) 4(8.9)
Karbapenemler 7(15.6) 7(15.6)
Betalaktam/betalak- | 26(57.8) 15(33.3)
tamaz inhibitori
Glikopeptidler 2(4.4) 0
Antibiyotik  kullan- | 2(4.4) 15(33.3)
mayanlar

Calisma grubundaki hastalarin idrar kiltlrlerinde
Ureyen Candida turlerinin dagihimi sekil 1’de ve-
rilmistir.

Otuz sekiz (% 63.3) hastada idrarda saptanan
kandidiri kolonizasyon lehine yorumlandi. Bu
hastalarda Uriner kateter degisimi yapildi. Kandi-
diri saptanan hastalardan 7 (%15.5) tanesine USi
tanisi konuldu. Bu hastalara flukonazol 6mg/kg/
gln dozunda 2 hafta slireyle verildi. Bu hastalarin
hepsinde de etken C.albicans idi ve flukonazole
duyarli saptandi.

n=45

mC albicans (21)

W C. krusei(8)

M C. parapsilosis(5)

WC lambica(s)

mC catenulata(l)

M C. zeylonoides{1)
C. dubliniensis{1)
C.fomata(2)

C. usitania(l)

Sekil 1: Caligma grubundaki hastalarin idrar kiiltiirlerinde iireyen Candi-

da tiirlerinin dagilimi

Kandidurili hastalarin 21’inde C. albicans, 8’inde
C.krusei, 5 hastada C. parapisilosis, 5 hastada C.
lambica Uremesi saptandi. C. albicansta amfote-
risin B'ye %4.8, flukonazole %4.5, varikanozele
%9.5 diren¢ saptanirken flusitozine diren¢ sap-
tanmadi.

TARTISMA

Hospitalize hastalarda, 6zellikle YBU’de takip edi-
len hastalarda Candida enfeksiyonu varligi mor-

talite ve morbidite ile yakin iliskili oldugundan,
risk faktorlerinin belirlenmesi buna gore gereken
onlemlerin alinmasi, uygun ve erken tedavi 6nem
tasimaktadir [9].

Yapilan cgalismalarda; yas, cinsiyet, DM, Uriner
sistem patolojileri, genitouriner tiberkiloz, malig-
nite, kronik bébrek yetmezligi, nétropeni, immuin-
supresif tedavi, antimikrobiyal kullanimi, Uriner
sistemde yabanci cisim varligi, hemodiyaliz, cer-
rahi girisim ve bébrek transplantasyonu kandidu-
riler igin risk faktorleri olarak bildirilmektedir [10].

Bizim calismamizda DM, uriner kateter kullanimi,
immunsupresif ila¢g kullanimi, son 30 gln igerisin-
de invaviz girisim uygulanmasi, YBU’de yatig 6y-
kiist, hastanede ve YBU’de uzun yatis siireleri,
antibiyotik kullanimi kandiduri ile iliskili saptan-
mistir.

Nozokomiyal (riner sistem enfeksiyonlarinin
(NUSE) gelisiminde énemli bir risk olugturan ri-
ner kateteri olan hastalarda etkenler genellikle
diski florasindan kaynaklanan Gram negatif basil
ve enterokoklardir. Bu endojen bakterilerin yani
sira uzun sureli hastanede yatan hastalarda has-
tane florasindan kaynaklanan etkenler diski flo-
rasinin yerini alarak NUSE’ye neden olabilir [11].
Hastaneye yatan hastalarin yaklasik %15 - 25 'ine
uriner katater uygulandigi; bu oranin YBU’de be-
lirgin olarak ylksek oldugu bilinmektedir. Turki-
ye’de yapilan bir galismada YBU'nde 48 saatten
daha fazla yatirilan hastalarin % 96.3'Unde Uriner
kateter takildigi gézlenmistir [12].

idrar kateterleri i¢ ylizey boyunca veya kateter dis
yuzeylerinden Uropatojenlerin Uriner sisteme rahat
gecisine imkan verirler. Uriner kateter (izerindeki
biyofilmler ve diger yabanci cisimler antimikrobik-
ler ile eradike edilmesi imkansiz bir odak teskil
ederler [13]. Uzun sure kateterizasyon uygulanan
hastalarda Candida spp. USI etkeni olarak karsi-
miza ¢ikabilmektedir. Uriner kateterli hastalarda
en sik C. Albicans izole edilmistir[14].

Candida turleri medikal cihaz ylzeylerine (cam,
plastik) kolaylikla yapisabilir ve biyofilm olustura-
bilir. Bu da kateter iligkili kandidiri patogenezinde
onemli bir etmendir. Slime faktérinin 6zellikle no-
nalbicans tirler ile olusan enfeksiyonlarda daha
Onemli oldugu saptanmistir. Patojen tirler arasin-
da en gugli yapisma yetenedi olanlar C.albicans-
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ve C.tropicalis’tir [13].

Uriner kateterlerin uygulanma siresi ile etken-
lerin siklid1 arasinda iliski bulunmaktadir. Kisa
sureli kateterizasyonda etkenler siklikla E. coli,
P. aeruginosa, K. pneumoniae, Proteus mirabi-
lis, Staphylococcus epidermidis ve Enterococcus
spp, uzun slreli kateterizasyonda ise E. coli, P.
mirabilis, Providencia stuartiive Morganella mor-
ganii gibi mikroorganizmalardir [13]. Jain ve ark.
¢alismasinda hastalarda uzun sire Uriner katete-
rizasyon sonrasli kolonizasyon oldugu saptanmig-
tir. Ayni calismada ortalama kateterizasyon siresi
11.6+6 gin saptanmis olup kateterizasyon siresi
ile Candidal kolonizasyon ve nozokomiyal kandi-
duri arasinda direkt iliski bulunmustur. Kateteri-
zasyon suresi uzadik¢ca kandiduri suresi artmistir.
Bu da yodun bakim hastalarinda Uretral kateter-
lerin mimkin oldugunca kisa sireli kullanilmasi
gerektigini gostermistir [15].

Bizim galismamizda Uriner kateteri olan hasta sa-
yisi olgu grubunda 41 (%91.1) , kontrol grubun-
da 32 (%71.1) olup Uriner kateter kullanimi olgu
grubunda anlamli olarak yliksek saptandi. Sonug
olarak uriner kateter varligi, tim NUSE ‘de oldugu
gibi kandidurilerde de en 6nemli risk faktorlerin-
dendir. USI gelisim sikhigini ve kandidiri gelisimi-
ni azaltmak igin endikasyon olmadan Uriner kate-
ter kullanilmamasi, sadece idrar ¢ikisi takibi igin
uriner kateter kullanilmamasi ve kateter bakimina
O0zen gosterilmesi 6nerilmektedir [16].

USI gelisim sikligini ve kandidiiri gelisimini azalt-
mak igin endikasyon olmadan uriner kateter kul-
lanilmamasi, sadece idrar ¢ikisi takibi igin Griner
kateter kullanilmamasi ve kateter bakimina 6zen
gosterilmesi 6nerilmektedir.

YBU’ inde genel durumu bozuk hastalarin daha
fazla izlenmesi, genis spektrumlu ve ¢oklu antibi-
yotik kullaniminin artmasi, buyuik cerrahi girisim-
lerin ve yapay protez kullaniminin yayginlagmasi
sonucu fungal enfeksiyonlarda artis gérilmus ve
firsatgl patojenler arasinda en 6nemli yeri man-
tarlar almigtir. YBU’ de uzun sireli kateterizasyon
ve ikiden fazla antibiyotigin kullanimi basta olmak
Uzere,mevcut konak ve cevre sartlari Candida
enfeksiyonlarina egilimi artiran baglica faktérler-
dir [17]. Fransa’da yapilan bir calismada 1000
YBU hastasindan 27.4’inde kandidiri gelismis
kandidari goérilme siresi 17.2+ 1.1 gln olarak

saptanmistir [18]. Bizim calismamizda kandidl-
rili hastalarda 28 (%62.2), kontrol grubunda 19
(%42.2) hastada YBU’de yatis 6ykisii saptanmis
olup, calisma grubunda anlamli olarak yuUksektir.
Bulgumuz literatiri destekler niteliktedir. Diger
firsat¢i enfeksiyonlar gibi kandidurileri 6nlemenin
yollarindan birisi de, hastalari olabildigince YBU’
de kisa sure tutmak olmalidir. Mutlak gereklilik ol-
madikca, hastalari YBU’de izlememek, genel du-
rumu dizelen hastalari olabildigince hizli sekilde
YBU’den cikararak gerekirse servislerde daha sik
takiplerle izlemek firsat¢i enfeksiyonlardan koru-
manin bir yolu olabilir.

Antibiyotik kullanimi uriner sistemde Candida ko-
lonizasyonuna yatkinhgi artirmaktadir. Antibiyo-
tikler, bakteriyel floray! baskilayarak glukoz tze-
rindeki rekabeti kaldirmakta ve Candidalarin daha
rahat gelismesine yol agmaktadir. Kolonizasyon
sonras! translokasyon enfeksiyon ile sonuglan-
maktadir [19]. Normal endojen barsak florasinin
patojen mikroorganizmalarla kolonizasyonu en-
gelledigi bilinmektedir. Kolondaki anaerobik bak-
teriler en dnemli savunma mekanizmasini olustu-
rur. Ancak antibiyotik tedavisiyle patojen suslarin
¢ogalmasi, diren¢ geligsimi veya direngli suslarin
segilmesi, sonugta kolonizasyon direncinin kiril-
masina neden olur. insanlarda mayalar dahil bir-
¢ok mikroorganizmanin kan dolasimina geg¢me-
sinde en dnemli giris kapisi GiS’dir. Paul ve ark.
¢alismasinda 80 hastadan olusan c¢alisma gru-
bunda son 30 gin icinde antibiyotik tedavisi olan
hastalarin sayisi 73 (%91.2) saptanmistir [20].
Weinberger ve ark. yaptigi calismada kandiduri
ile en glgla korelasyon meropenem ve seftazidim
kullaniminda gosterilmistir [21]. Bizim c¢alisma-
mizda da antibiyotik kullanimi ¢alisma grubunda
43 (%95.6), kontrol grubunda 30 (%66.7) hasta-
da saptanmis olup ¢alisma grubunda anlamli du-
zeyde yuksek oldugu tespit edilmistir. Bu da bize
kandidari gelisimini énlemek igin antibiyotiklerin
uygun doz ve silrelerde kullanilmasi ve gereksiz
yere genis spektrumlu antibiyotik kullanimindan
kacinilmasi gerektigini géstermektedir.

Sonug olarak; DM, driner kateter varligi, YBU'de
yatiyor olmak ve on 30 gin iginde herhangi bir
invaziv girisime maruz kalmis olmak hospitalize
hastalarda kandidiri gelisimi agisindan risk fakto-
raddr. Bu grup hastalarda, kandida etkenli nozo-
komiyal Uriner enfeksiyon gelisimi acisindan dik-

Acta Medica Alanya 2019:3:1 76



Korkmaz D. Ve ark. Hospitalize kandidUrili hastalarda risk faktorleri

katli bir takip ve bu enfeksiyonlarin énlenmesi igin
gerekli dnlemlerin alinmasi gereklidir.

Cikar Catismasi: Yazarlar bu yazinin hazirlan-
mas! ve yaylnlanmasi asamasinda herhangi bir
¢cikar catismasi olmadigini beyan etmislerdir.

Finansman: Yazarlar bu yazinin arastirma ve ya-
zarlik slirecinde herhangi bir finansal destek al-
madiklarini beyan etmiglerdir.
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Non-cirrhotic Hyperammonemia causing altered sensorium in a patient
who underwent Urinary diversion 43 years ago.

Sirotik olmayan hiperamoniemi, 43 yil énce Uriner derivasyon yapilan bir hastada, degismis du-
yarliga neden oldu.
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ABSTRACT 0z

Dogustan trolojik defektlerin veya mesane kanserinin tedavisi igin yapilan bir Griner
diversiyon prosedurii olan Ureterosigmoidostomi, eslik eden karaciger hastaliginin
yoklugunda bile nadiren hiperammonemi ile seyredebilir. Burada, ureterosigmoid-
ostomi sonrasi 43 yil hiperammonik ensefalopati gelisen 47 yasinda bir erkek
hastayl sunuyoruz. Bu nedenle, Ureteroopigmoidostomi sonrasi hiperammonemik
ensefalopati, kritik bakim ortamlarinda degismis bilingliligin ayirici tanisinda dikkate
alinmasi gereken iyatrojenik, ancak tedavi edilebilir bir problemdir.

Ureterosigmoidostomy, a urinary diversion procedure performed for treatment of
congenital urologic defects or bladder cancer, can rarely presents with hyperam-
monemia even in the absence of coexistent liver disease. Here, we report the case
of a 47-year-old man who developed hyperammonic encephalopathy 43 years after
ureterosigmoidostomy. Therefore, hyperammonemic encephalopathy after uretero-
sigmoidostomy is an iatrogenic, but treatable problem which must be considered in
the differential diagnosis of altered consciousness in the critical care settings.

Key words: Hyperammonemia, non-cirrhotic, urinary diversion Anahtar kelimeler: Hiperamonyemi, sirotik olmayan, idrar yolu sapmasi
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INTRODUCTION

yperammonemic encephalopathy  without

coexistent liver disease has been rarely re-
ported in patients with urinary stasis secondary
to ureterosigmoidostomy, thought to be resulting
from the diffusion of ammonia into the systemic
circulation by the exposure of the colon to uri-
ne[1]. After passage of the blood brain barrier,
ammonia accumulates in the astrocytes where it
disturbs neuronal function, clinically presents as
somnolence, seizures and behavioural alterations
[2]. Here, we report the case of a 47-year-old man
who developed hyperammonic encephalopathy
43 years after ureterosigmoidostomy. To the best
of our knowledge, this is the third case of hype-
rammonic encephalopathy after ureterosigmoi-
dostomy in the absence of additional pre-existing
metabolic pre-disposition in the literatire [3,4].

CASE REPORT

A 47 year old manual labourer was brought to our
hospital with complaints of blurred vision for 3
days and disoriented behavior for the past 1 day.
He also gave a history of fever and cough 1 week
ago, that subsided with self-medication. He had
no known co-morbidities and his medical history
was unremarkable, except for a urological proce-
dure performed in childhood. There were no re-
ported addictions.

On examination, he was conscious, responding to
call, but agitated and disoriented to time, place
and person. Asterixis was present.There were no
obvious signs of meningismus. He exhibited no
focal neurologic deficits and his pupillary reflexes
were normal. Deep tendon reflexes were normal
too. He was afebrile, with normal breathing and
hemodynamics. His abdomen was soft, non-ten-
der and showed a transverse scar over the hy-
pogastrium. His penis also showed evidence of
corrective surgery in the past

In view of a recent (1 week) history of a fall from
height, a CT Scan of the brain was performed whi-
ch revealed no significant abnormalities. An MRI
of the brain showed bilateral hyperintense areas
in the Centrum semiovale, posterior limbs of inter-
nal capsule on the FLAIR and Diffusion weighted
sequences.Though a meningo-encepahlitis see-
med clinically discordant, we started him on Ceft-

riaxone and Acyclovir.

The blood workup revealed no dyselectrolytemi-
as, however his Serum Ammonia level was 364,
and his arterial blood gas analysis showed a Nor-
mal Anion Gap Metabolic acidosis . There were
no clinical, radiologic or biochemical evidence in
favour of liver cirrhosis. A detailed enquiry into the
surgery performed in childhood revealed that the
patient had a Bladder exstrophy and Epispadia-
sis, for which he had multiple corrective surgeries,
including bladder excision and bilateral uretero-
sigmoidostomy at the age of 4 years. He was star-
ted on Lactulose syrup, Rifaximin and L-Ornithine
L-Aspartate and subsequently the Ammonia levels
decreased to 138 and sensorium improved. He
was transferred to the ward after 2 days and the-
reafter discharged from the hospital in a week’s
time.

DISCUSSION

Ammonia is a highly potent neurotoxin well known
for its implication in encephalopathy in severe,
often cirrhotic liver disease. However, increased
ammonia production or decreased ammonia eli-
mination is one of the alternative etiologies of hy-
perammonemia. Ureterosigmoidostomy can lead
to hyperammonemia, due to increased ammonia
formation by bacterial degradation of the urine
excreted directly into the sigmoid colon [1].

Ammonia directly affects neuronal electric activity
by inhibiting the generation of both excitatory and
inhibitory postsynaptic potentials. Furthermore,
increased ammonia metabolism in astrocytes and
elevated extracellular glutamate levels leads to an
increase in the production of reactive nitrogen or
oxygen species, resulting in increased intracellu-
lar osmolarity and vasodilatation, leading to incre-
ase in intracranial pressure and brain edema [5].

The exact reason for the 43 year lag after urinary
diversion until presentation of hyperammonemia
remains unclear. Our case is unusual in compari-
son with previous case reports of hyperammone-
mia associated with a ureterosigmoidostomy be-
cause of the 43 year long delay in the onset and
the presence of normal renal and hepatic function.
In conclusion, hyperammonemic encephalopathy
after ureterosigmoidostomy is an iatrogenic, but
treatable problem which must be considered in
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the differential diagnosis of altered consciousness
in the critical care settings.
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Lumbar plexus block in fond elderly patient with hip surgery: Case Report

Kalca Cerrahisi Yapilan Duskin Yasl Hastada Lomber Pleksus Blogu: Olgu Sunumu
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ABSTRACT

Lower extremity peripheral nerve blocks are applications that can significantly
reduce mortality and morbidity, especially orthopedic surgical procedures.

These applications have less complication than neuroaxial block and general
an-esthesia. They are frequently used because of the need to provide effective
post-operative analgesia and to accelerate patient mobilizations. In this case

report, the patient's surgery was completed using the lumbar plexus block safely. A

78-year-old male patient was admitted to the department of orthopedics due to
the left femur fracture. Preoperative evaluation of the patient revealed that he had
Alzheimer's Disease, acute bronchitis diagnosed by chest diseases, hypertension,

cardiac arrhyth-mia, Diabetes Mellutus diagnosis and treatment. In this case report,

a lumbar plexus block was applied as anesthesia to the patient to be treated by
geriatric hip surgery according to American Society of Anesthesiologists ASA 4
classification. The lomber plexus block provided effective analgesia for patient
during operation. During the op-eration, the hemodynamics remained stable and

safe anesthesia was achieved. The high ASA of the patient was found to be risky for

both general and spinal anesthesia. Therefore, we think that peripheral blocks are
safer than other anesthesia methods in geriatric patients and orthopedic surgeries.

Keywords: Lomber plexus block, geriatric hip surgery, orthopedic surgery

o0z

Alt ekstremite periferik sinir bloklari, ortopedik cerrahi islemler basta olmak lizere
mortalite ve morbiditeyi ciddi oranda azaltabilen uygulamalardir. Bu uygulamalar,
ndroaksiyal bloklar ve genel anesteziye gére daha az komplikasyona sahip olma-
lar, hastalara etkin postoperatif analjezi temin etmeleri ve hastalarin mobilizasyon-
larini hizlandirmalari nedeniyle siklikla kullanilan Ustlin anestezi ve analjezi uygu-
lamalaridir. Bu olgu sunumundaki geriatrik hastada lomber pleksus blogu gtivenle
kullanilarak hastanin cerrahisi tamamlanmistir. 78 yasinda 75 kg olan erkek hasta
diisme sonucu sol femur fraktirii gelismesi nedeniyle ortopedi servisine yatiriimistir.
Hastanin yapilan preoperatif degerlendiriimesinde alzheimer hastasi oldugu, akut
bronsit tanisiyla gogus hastaliklari tarafindan tedavi baslandigi, hipertansiyon, kardi-
yak aritmi, diabetes mellutus tanilarinin oldugu ve tedavi aldigi 6grenildi. Bu olgu
sunumunda, American Society of Anesthesiologists’e gére ASA 4 siniflandirmasinda
yer alan geriatrik kalga cerrahisi yapilacak hastaya anestezi yontemi olarak lomber
pleksus blogu uygulandi. Lomber pleksus blogu ile hastada operasyon igin etkin anal-
jezi sagland1. Hastanin operasyon suresince hemodinamisi stabil olarak seyretti ve
giivenli bir anestezi saglandi. Hastanin yiksek ASA'ya sahip olmasi genel anestezi
ve spinal anestezi igin riskli bulunmustur. Bundan dolayi, geriatrik hastalarda ve or-
topedik cerrahilerde periferik bloklarin diger anestezi yontemlerine gére giivenli bir
alternatif olacagi diistincesindeyiz.

Anahtar kelimeler: Lomber pleksus blogu, Geriatrik kalga cerrahisi, Ortopedik cerrahi
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GIRiS

Geriatrik dénemde goérilen kalga kiriklari, bu
yas populasyonundaki osteoporoza bagh ki-
riklarin baydk bir bélimind olusturmaktadir [1].
Gunumuzde gorilen geriatrik kalga kirigi insidans
oraninin sabit kalmasi durumunda bile 2050 yilin-
da dinya genelinde osteoporoza baglh kiriklarin
iki katina ¢ikacagi, bu vakalara bagli harcamala-
rin 6 kat artacagi ve kalca kirig1 vakalarinin 6.26
milyona ulagsacadi tahmin edilmektedir [2,3]. Ul-
kemizde de kalga kirigi insidans oraninin 20 yil
icinde belirgin derecede arttigi, 2035 yilinda ise
yilda 60.000 yeni vakanin gorilecegdi belirtiimek-
tedir [4]. Bununla birlikte geriatrik populasyonda-
ki bireylerde basit disme sonrasi meydana gelen
kalga kiriklarinda mortalite orani son derece yuk-
sektir. Yapilan farklh ¢alismalarda kalga kiriklari-
nin bir yillik mortalite oranlari %14 ile %36 ara-
sinda degismekte, hastalarin %23.8’i birinci yilda
kaybedilmekte ve her lg¢ hastadan biri bakima
muhta¢ hale gelmektedir [5,6]. Geriatrik hasta-
larda kalga kiriklarinda ve cerrahisinde mortalite
oraninin bu denli yiksek olmasinin nedenleri ara-
sinda hastalarin kisitli fizyolojik adaptasyon kapa-
sitelerinin ve emboli riskinin bulunmasi disunal-
mektedir. Bundan dolayi, kardiyak ve respiratuvar
acidan yuksek riskli hastalarda 6zellikle ortopedik
cerrahi operasyonlarinda genel anesteziye iyi bir
alternatif olarak periferik sinir bloklari ve rejyonel
anestezi teknikleri kullanilmaktadir. Boylelikle pre
ve postoperatif donemde gelisebilecek morbidite
ve mortalite orani ciddi sekilde azalmaktadir [7,8].

Ust ve alt ekstremite cerrahilerinde kolaylikla uy-
gulanabilen periferik sinir bloklari genel anestezi
ve santral blok uygulamalarina gére daha avan-
tajlidir. Bu avantajlari arasinda solunuma ve he-
modinamiye etkisi, anesteziyle ilgili komplikasyon
gelisme riskinin az olmasi ve derlenme slresinin
daha kisa olmasi sayilabilir [9,10]. Periferik sinir
bloklarindan lomber pleksus blogu (LPB) ileri bir
sinir blogu teknigidir. Anterolateral ve medial uy-
luk bolgesi ile diz ve dizin altinda kalan safen siniri
de iceren lomber pleksusun tim yayilim alaninda
anestezi ve analjezi saglamaktadir. Bununla bir-
likte daha yuzeyel tekniklere gore ignenin derin
kas gruplari icerisine yerlestiriimesi sebebiyle gok
dikkatli uygulanmasi gereken bir tekniktir [11].

Bu calismada sol femur fraktiiri nedeniyle stimp-

leks esliginde prilokain-bupivakain kullanilarak
LPB uygulanan hastaya ait olgu sunumu gercek-
lestirilmistir.

OLGU SUNUMU

78 yasindaki erkek hasta diisme ve sol uyluk bél-
gesinde agri sikayetiyle Nigde Omer Halisdemir
Universitesi Egitim ve Arastirma Hastanesi'ne
basvurmustur. Hastaya yapilan klinik ve radyog-
rafik degerlendirmeye (Resim 1) goére sol femur
fraktirine bagl ortopedi servisine yatirildi. Has-
tanin preoperatif degerlendiriimesine ve anamnez
Oyklslne goére alzheimer hastasi oldugu, akut
bronsit tanisiyla g6gis hastaliklari tarafindan te-
davi baslandigi, hipertansiyon, kardiyak aritmi ve
diabetes mellutus ile ilgili tedavi aldigi 6grenildi.
Yapilan ekokardiyografi (EKO)’'de ejeksiyon frak-
siyonu (EF)'nun %40 ve sol ventrikilde hipertro-
fi oldugu belirlendi. Hastanin elektrokardiyografi
(EKG)’sinde supraventrikiller tasikardi saptan-
di. Laboratuvar degerlerine de bakildiktan sonra
(Hemoglobin (hb): 11.9 g/dl, Lékosit (WBC): 10.8,
Glukoz: 199mg/dl, Kan Ure Azotu (BUN): 61 mg/
dl, Kreatinin: 1.46 mg/dl, Potasyum (K): 5.51 mEq)
American Society of Anesthesiologists siniflandir-
masina gore ASA 4 olarak de@erlendirilen hastaya
LPB yapilmasina karar verildi. Onam alinan has-
taya, operasyon odasina alimini takiben 18 gauge
(G) intraket ile periferik ven6z damar yolu acildi.
%0.9 sodyum klorir (NaCl) inflizyonu 1-3ml/kg/
saat olacak sekilde baslandi. EKG, periferik oksi-
jen saturasyonu ve noninvaziv kan basinci moni-
térizasyonu yapildi. Baglangi¢ degerleri kayit alti-
na alinan (tansiyon arteriyal (TA): 150/80mmHg,
kalp atim hizi (KAH): 85/dk, periferik oksijen sa-
tirasyonu (Sp0O2): %88) hastaya premedikasyon
yapilmadan 6nce 4 It/dk gidecek sekilde nazal ok-
sijen verildi.

Hasta LPB yapilacak bdlge yukariya gelecek se-
kilde lateral dekilibit pozisyonunda masaya yatiril-
di. Ustteki ekstremite, kalca ekleminde 40° fleksi-
yon ve 20°-30° abduksiyona getirilerek serbest
birakildi. Diz ise bloke edilecek olan ekstremitede
(Ustteki ekstremite) 90°lik bir agiyla fleksiyona ge-
tirildi. iliak krestler arasinda diiz bir hat (Bu hat,
dordinci lomber vertebranin (L4) spindz c¢ikinti-
sindan veya dordincl ve besinci lomber vertebra-
lar (L4-L5) arasindaki araliktan geger) cizildi. Orta
hatta lomber vertebralarin spinéz c¢ikintilarindan
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gecen vertikal bir hat gizildi. Enjeksiyon noktasi iki
hattin kesistigi noktadan horizontal hat Gzerinde 4
cm uzaktaki nokta olarak belirlendi. Bolge aseptik
olarak temizlendi ve o6rtildi. %1 lidokainle (2 ml)
intradermal lokal anestezi saglandi. Sinir stimula-
térine (Stimuplex Pajunk, Germany) bagh 100
mm uzunlugundaki blok ignesi cilde dik, zemine
paralel olarak girildi. Lomber vertebranin trans-
vers c¢ikintisi veya lomber pleksus stimilasyonu
(Kuadriseps kasi segirmesi) hissedilene kadar
blok igne ilerletildi. 4-5 cm derinlikte transvers ¢i-
kintiya temas edildiginde, igne cilde kadar geri ¢e-
kildi ve bu kez transvers ¢ikintiyr gegcmek igin ka-
udale dogru yeniden yonlendirilerek ilerletildi.
Lomber pleksusun bu seviyedeki stimilasyonu,
yine kuadriseps femoris kasi segirmesi ve patella-
daki ritmik sedirme ile karakterize oldugu igin
igne, kuadriseps kasi sedirmesi 0.5 mA veya daha
diusuk akimda ortaya ¢ikana kadar ilerletildi. Bu
diuzeyde stimulasyon tespit edildiginde, her 5 ml
de bir aspirasyon testi uygulanarak, toplam 35 ml
lokal anestezik solisyonu (%0.5’lik hiperbarik bu-
pivakainden 16 ml, %Z2’lik citanestten (prilokain)
10 ml, 9 ml %0.9 NaCl) verildi. islemin ardindan
hasta supin pozisyona getirildi.

Resim 1. Hastanin sol femur fraktiiriine ait preoperatif rontgen goriintiisii

Calismamizda duyusal blok dederlendirmesi igin
pinpirik ve dokunma (sicak-soguk) testi (Duyu
kaybi yoksa: 0 puan, pinpirik testi kaybinda: 1
puan, dokunma testi kaybinda: 2 puan) kullanildi.
LPB’nun duyusal muayenesi hastanin blok yapi-
lan ekstremite tarafinda, meme basi hizasindan
baslanarak 6n aksiler hat boyunca sefalden kau-
dale dogru 22G igne ve alkol ile islatiimis pamuk

kullanilarak yapildi. Kalga, diz ve ayak hareketleri
ile motor blogun degerlendiriimesi igin modifiye
edilmis Bromage Skalasi [Motor blok yok (Broma-
ge: 0)= 0 puan, Parsiyel blok (Parezi: Bromage 1,
2)= 1 puan, Tam blok (Paralizi: Bromage: 3)= 2
puan] kullanildi. Hasta baslangigta ve 5, 10, 15,
20, 30 ve 45. dakikalarda degerlendirildikten son-
ra torakal 12 dermatom seviyesinde duysal blok
olustugunda, 1 mg intravendz dormicum ile se-
dasyon saglanarak cerrahiye teslim edildi. Hasta-
ya ortopedi uzmani tarafindan buyik kemik kirik-
lari cerrahisi ve g¢ivileme uygulandi (Resim 2).
Hemodinamisi stabil olan hastanin operasyonu
boyunca agrisi olmadidi gézlendi. Toplam bir saat
sliren operasyon sonunda hasta uyanma odasina
alindi ve takiplerinde sorun olmayan hasta servi-
sine transfer edildi.

—

Resim 2. Hastanin givileme cerrahi sonrasi rontgen goriintiisii
TARTISMA

Alt ekstremitede cerrahi girisimler icin gerekli
anesteziyi olusturabilmek amaciyla birgok sinirin
bloke edilmesi gereklidir. Bu sinirlerin hepsinin
birden bloke edilebilmesi LPB ile mimkuin olmakta
ve bu rejyonel anestezi teknigi ortopedik cerrahi
operasyonlarinda genel anesteziye alternatif bir
yontem olarak kullaniimaktadir [12-16]. Periferik
sinir bloklarinda hastalarin uyanik olmasi anestezi
duzeyi ile ilgili daha yakin takip imka&ni saglamak-
ta, ayni zamanda hastalarda hemodinamik degi-
siklikler daha az goériulmektedir. Bununla birlikte
bu uygulamalar 6zellikle ortopedik cerrahi ope-
rasyonlarinda mortalite ve morbiditeyi ciddi oran-
da azaltabilen uygulamalardir. Ayni zamanda
bu uygulamalar, genel anesteziye nazaran daha
az komplikasyon gelismesi, periferik sinir blok-
larinin hastalarin iyilesme sirecinde daha erken
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mobilizasyon saglanmasina yardimci olmasi ve
postoperatif donemde etkin anestezi ve analjezi
saglamasi nedenleriyle siklikla tercih edilmektedir
[17,18]. Periferik sinir bloklarinin 6nemli yanlarin-
dan birisi de uygulama yapilan hastalarin tedavi
slreclerinde yogun bakima daha az oranda ihti-
ya¢ duymalaridir. Bu baglamda dugskin ve geri-
atrik hastalara periferik sinir blogu uygulanarak
yapilan cerrahi midahalelerde tedavi slresi bo-
yunca hastalarin yogun bakim takiplerinin sorun-
suz seyrettigi bildirilmistir [16,19].

Calismadaki diskiin ve geriatrik olguya ortopedi
uzmani tarafindan yapilan tetkikler sonucunda sol
femur fraktiri sebebiyle kirik cerrahisi yapiimasi-
na karar verildi. Hastanin anestezi uzmanlari tara-
findan degerlendirilmesi neticesinde genel ve spi-
nal anestezi igin uygun sartlari tagsimamasi, riskli
bulunmasi ve yiksek ASA’ya sahip olmasi Gizerine
rejyonel anestezi tekniklerinden LPB uygulanma-
sina karar verildi. LPB ile hastada operasyon igin
etkin analjezi saglanmis olup hastanin operasyon
suresince hemodinamisi stabil olarak seyretmis
ve glvenli bir anestezi saglanmistir. Sonug¢ ola-
rak, geriatrik hastalarda ortopedik cerrahi operas-
yonlarinda periferik sinir bloklarinin diger anestezi
yontemlerine glvenli bir alternatif olabilecegi ka-
naatindeyiz.

Cikar Catismasi: Yazarlar bu yazinin hazirlan-
mas! ve yayinlanmasi asamasinda herhangi bir
¢ikar catismasi olmadigini beyan etmislerdir.

Finansman: Yazarlar bu yazinin arastirma ve ya-
zarlik surecinde herhangi bir finansal destek al-
madiklarini beyan etmislerdir.
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Bilateral Superior Semicircular Canal Dehiscence in Patient
With Persistent Ear Pain

Persistan Kulak Agrisi Yakinmasi Olan Hastada Bilateral Superior Semisirktler Kanal Dehisansi
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ABSTRACT

Superior semcircular canal dehiscence is a radiological diagnosis which is associat-
ed with sound-induced hearing loss, vertigo, nystagmus and oscillopsia. The clinical
manifestations have been explained by the absence of a bony cover, generating a
‘third window'. In one temporal bone survey the prevelance was reported as 5 cases
in 1000 temporal bones, whereas, bilateral involvement was observed in one case.
Here we present an otherwise healthy adult patient suffering from bilateral persistent
ear pain, in whom bilateral superior semicircular canal dehiscence was the sole pa-
thology. Bilateral canal dehiscence is a very rare entity and ear pain is unlikely in
these cases. To our knowledge, there has been no similar cases reported in the
literature so far.

Keywords: Superior semicircular canal, dehiscence, otalgia

o0z

Siiperior semisirkiiler kanal dehisansi, ses ile tetiklenen isitme kayb, vertigo, nistag-
mus Ve osilopsi ile seyreden radyolojik bir tanidir. Klinik bulgular, kanal tizerindeki
kemik yapinin bulunmamasi nedeniyle gelisen ‘Ugtincl pencere’ ile agiklanmaktadir.
Bir calismada 1000 temporal kemigin 5'inde bu patoloji bildirilmistir. Ayni ¢alismada
bilateral tutulum ise yalnizca bir vakada bildirilmistir. Bu yazimizda, her iki kulaginda
uzun yillardir kulak agrisi diginda, ek yakinmasi olmayan, ve bilateral superior se-
misirktler kanal tutulumu tespit edilen erigkin hasta sunulmaktadir. Bilateral kanal
dehisansi nadir gérilen bir patolojidir ve bu vakalarda kulak agrisi beklenmeyen bir
semptomdur. Literatiir taramamizda benzer bir vakaya rastlaniimamistir.

Anahtar Kelimeler: Siiperior semisirkiiler kanal, dehisans, otalji
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INTRODUCTION

s defined by Minor et al. in 1998, patients

with superior semicircular canal dehiscence
syndrome (SSCDS), develop sound and/or pres-
sure induced vertigo, hearing loss, disequilibrium
due to a ‘third window’ which causes an acoustic
energy loss and increased stimulation of the au-
diovestibular system [1-4]. Here we present an
otherwise healthy adult patient with persistent
pain in both ears, and bilateral superior semicir-
cular canal dehiscence was the sole pathology.
Bilateral superior semicircular canal dehiscence
(SSCD) is very rarely observed in the literature
and ear pain is not an expected symptom in these
cases. To our knowledge, there has been no simi-
lar cases reported in the literature so far.

CASE REPORT

A 53 years old male, attended to our clinic with
chronic ear pain in both ears. The pain was not
sharp or throbbing, could start at any time of the
day, lasted for hours, and exacerbated with loud
sounds. He had never experienced any additional
audiovestibular symptoms including hearing loss,
vertigo, dizziness, tinnitus and ear fullness, so far.
His otorhinolaryngology examination including fi-
beroptic endoscopic view was within normal limits.
There were no pathological findings that may ca-
use referred ear pain (Temporomandibular joint ,
cervical vertebrae, laryngeal patologies etc.). No
evidence of Tullio phenomenon and Hennebert
sign was observed. His pure tone hearing levels
and tympanometry findings were within normal
limits and the acoustic reflexes were present in
both ears. High resolution computed tomography
scanning (HRCT) was performed using a
Siemens Hi-Speed computed tomography (CT)
scanner ( Siemens, Erlangen, Germany) with the
scanning parameters of 130 kV, 94 mA. Patient
underwent scanning in the supine position with
the head rec-lined and neck flexed. The scan
plane was paral-lel to the orbitomeatal line and
skull base. Images were acquired in the
sequential mode with a 1 mm slice thickness and
zero interslice gap. The ima-ges were
reformatted from the raw data using a 512x512
matrix. Measurements were performed in a
workstation (GE Advantage, Windows version
4.2; GE Medical Systems, Wilmington, MA,USA).
For the optimal evaluation of superior

semicircular canal dehiscence, coronal
reformatted imagings were obtained. There was
no evidence of other external, middle or inner ear
pathologies except bilateral SSCD (Figure 1-2).
The size of the dehiscences in the right and left
ear were 1,1mm and 0,8 mm respectively (Figure
3).

H)e had no related audiovestibular symtoms that
remarkably affect his quality of life, therefore sur-
gical procedures were not considered. He is still in
close follow-up. He was referred to the Neurology
clinic for an evalutaion with regards to idiopathic
intracranial hypertension (IIH).

Figure 2: Bilateral SSCD coronal reconstruction view.

Figure 3: Bilateral SSCD coronal reconstruction view. Sizes of right and

left ear dehiscences were shown.
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DISCUSSION

The incidence of SSCD was 0.7% in a temporal
bone study by Carey et.al [5]. In that study they
reported only one case with bilateral involvement.
Clinical findings often occur around middle age
[6]. According to Minor et al., 92.3% of cases
have vestibular symptoms, and 95% of these ca-
ses also have vestibular signs. Audiological symp-
toms, however, were observed in 7.7% of those
patients [1]. Interestingly, there were no audives-
tibular symptoms in this present case.

Superior semicircular canal dehiscence is diagno-
sed with HRCT [2]. There are differences among
histopathological and radiographical studies with
respect to the prevelence of SSCD. According to
Crovetto et.al, SSCD is more frequently diagno-
sed radiograhically, compared to temporal bone
histopathologic evaluations [7].

Ceylan et al. reported 12% prevelence for unilate-
ral, 4% for bilateral SSCD[8]. Belden et al. com-
pared 0.5 mm and 1 mm slice thickness imagings,
and, reported similar sensitivity but decreased
spesificity with 1 mm slice thickness imaging [9].
Poschl and Stenvers planes provide optimal eva-
luation for the superior semicircular canals [2]. Ac-
cording to Belden et al.[9], approximation of these
planes reduces false negative results. The HRCT
device in our hospital scans with 1Tmm thickness,
however via coronal reformatted images superior
semicircular canals were properly observed.

The clinical diagnosis is commonly achieved by
vestibular evoked myogenic potentials (VEMP)
test. In symptomatic ears, decrease in the thres-
holds and increase in amplitudes are commonly
noted [6]. The VEMP findings in asymptomatic in-
dividuals, are still uncertain and the relationship
between the size of the dehiscence, the severity
of the symptoms and signs and the VEMP results
has not been fully demonstrated in the literature
so far [11]. We perform VEMP tests frequently in
our clinic, however as our patient had no SSCD
related symptoms, he refused to do so.

The main audilogical signs in these patients are
related to conductive type hearing loss. A 5-10 de-
cibel (dB) air bone gap in 2 or more subsequent
frequencies is commonly observed. Acoustic ref-
lexes are commonly preserved [10]. Also there are

few reports with sensurineural hearing loss [3,10].
However in our case, pure tone hearing levels both
for air and bone conduction were within normal
limits, and the reflexes were preserved. Though
still contradictory, there are reports suggesting a
positive correlation between the dehiscence size
and the air bone gap [10,12]. Why some patients
have solely vestibular or audilogical complains,
some others have both audio-vestibular symp-
toms, and some patients have no audiovestibular
symptoms? is still unanswered [13]. Mikulec et.al
observed bilateral SSCD in siblings and sugges-
ted a genetic predisposition [13]. However Ceylan
et.al, observed 3 bilateral SSCD cases among 5
patients with a history of trauma [8]. They sugges-
ted that, trauma may induce vestibular symptoms
in patients with congenitally thin bony layer over
the semicircular canals [8].

Cho et.al investigated the incidence of SSCD in
patients with chronic otitis media and detected a
significantly increased incidence of SSCD in the
normal ears (bilateral involvement). They sug-
gested that both congenital and developmental
etiologies contribute to the development of SSCD
[14].

There are studies supporting that, the congenitally
thin bony covering of the semicircular canals, may
become dehiscent by time due to trauma or incre-
ased intracranial pressure [6]. Therefore it should
be kept in mind that asymptomatic individuals may
become symptomatic ultimately.

The best treatment strategy is to avoid the stimu-
li inducing the symptoms[6]. Surgical procedures
are preferred in severe and persistent cases. In
this present case, surgery was not considered.

In this case study we presented SSCD with bila-
teral involvement, in a patient suffering from bila-
teral chronic persistent ear pain, that could not be
explained by any other pathology. To the best of
our knowledge, there is no data in the literature
that may associate SSCD with chronic ear pain.
However the presence of bilateral ear pain, ab-
sence of any other pathology leading to primary
and secondary ear pain, suggest that there may
be a relationship between SSCD and ear pain.
Even in radiological studies, SSCD cases with
bilateral in-volvement are rarely observed and
clinical mani-festations in those cases are still
unclarified in the
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literature. Further studies are essential.

In addition, as aforementioned, increased IIH
may cause SSCD. As in our present case, it
should be kept in mind that chronic persistent ear
pain may develop due to IIH, thus the patient
was referred to the Neurology department [15].
The increased awareness of  otorhino-
laryngologyst about SSCD will shed light on
further studies.

Conclusion: Ear pain is not an expected symptom
in SSCD cases. To our knowledge there were no
similar cases in the literature. It should be kept in
mind that radiological evaluation of temporal bone
structures may be necessary in chronic ear pain
with unknown etiology.
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Giris

triyal fibrilasyon (AF), klinik pratikie en sik

gorulen kardiyak aritmidir. AF hastalari 6lum,
kalp yetmezligi, hastaneye yatma ve tromboem-
bolik olaylar icin artmig riske sahiptir [1]. AF’'nin
prevalansi genel populasyonda binde 4 olarak
tahmin edilmekte ve yasla artis gdstermektedir.
iki ayri galismada prevalans 60 yasin Ustiinde-
ki populasyonda %2-4, 75 yasin Ustindekilerde
ise %11,6 olarak bildirilmistir [2-4]. AF insidansi
da yasla iligkili olup erigkinlerde her on yas icin
yaklasik iki kat artmaktadir. insidans 55-64 yas-
lar1 arasinda her yil i¢in binde 2-3, 85-94 yaslari
arasinda her yil igin binde 35 olarak verilmektedir
[5]. Kolonoskopi hem diagnostik hem de terapo-
tik olarak kullanilanilan; rektum, kolon ve terminal
ileumun bir kisminin muayene ve tedavisine izin
veren tanisal bir ydntemdir. Kolonoskopi i¢in mu-
kemmel bir bagirsak hazirligi d6nemlidir cinkd tim
kolonik mukozanin gdruntilenmesine izin verir ve
terapdtik manevralarin glvenligini artirir [6]. Kota
kolonoskopi hazirligi, tedavi sliresinin uzamasina,
komplikasyon riskine ve eksik tani olasiligina yol
acar [7]. Yiksek kalitede bir inceleme yapmak,
tim kolon mukozasinin dikkatli bir sekilde gorun-
tilenmesini gerektirir ve bunun igin kolonoskopi
Oncesi hastalarda bagirsak temizligi yapmak icin
gesitli ilaglar kullanilir. Bunlardan bazilari; polieti-
len glikol (PEG), magnezyum sitrat, sodyum fos-
fat (fosfosoda), oral sodyum siilfat, laksatif olarak
senna, sodyum pikosilfat/magnezyum sitrattir.
Senna, kolonik bakteriler ile aktiflesen antrakinon
tdrevleri iceren bir uyarici laksatiftir. Aktiflesmis
tarevlerin intestinal mukoza Gzerinde dogrudan bir
etkisi vardir, bu da kolonik motilite oranini arttirir,
kolonik gecisi iyilestirir ve su ve elektrolik salgi-
lamasini inhibe eder [8]. Senna, bisakodile ben-
zer bir sekilde polietilen glikol elektrolit lavaj so-
lisyonu (PEG-ELS) rejimlerinin bir tamamlayicisi
olarak kullaniimistir. PEG-ELS ile birlikte kullanil-
didinda senna ve bisakodil arasinda herhangi bir
fark bulunmamistir [9]. Sennanin PEG-ELS ¢o6zel-
tileriyle birlesik kullaniminin bagirsak hazirlik ka-
litesini arttirdidi ve etkili bir bagirsak hazirligi icin
gerekli olan PEG-ELS miktarini azalttigi ortaya
konmustur [10,11]. Kolonoskopi hazirligi esnasin-
da, PEG kullanimiyla nadir de olsa kalp yetmezligi
gibi komplikasyonlar belirtilmistir [12]. Sundugu-
muz olguda kolonoskopi hazirlik agsamasinda AF
gelisen bir hasta rapor edilmistir.

Olgu Sunumu

Yetmis U¢ yasinda erkek hasta, dksurik balgam
yakinmasi ile hastanemize basvurmus olup pndé-
moni sebebi ile hospitalize edilmistir. Bilinen ko-
morbiditesi olmayan hastanin ailede koroner ar-
ter hastaligi éykisu mevcut olup hastada 10 yil
Once koroner anjiyografi yapilmis ve stentleme
uygulanmis. Hastaneye basvuru anindaki elektro-
kardiyografisi normal sinls ritmindeydi (Resim1).
Ekokardiyografide “Ejeksiyon fraksiyonu %60,
grade 1 diyastolik disfonkisyon mevcut, sol vent-
rikdl konsantrik hipertrofik, duvar kalinhigr artmis.”
olarak saptandi. Hastada yatis esnasinda yapilan
tetkiklerde hiperkalsemi olmasi sebebi ile hasta-
dan hiperkalsemi etiyolojisi arastirilmasi amaci ile
parathormon (PTH), tiroid fonksiyon testleri, idrar
kalsiyumu, vitamin D dlzeyi, parathormon iligkili
peptid (PTH-rP) bakilmis. Hastada PTH baskilan-
mis, vitamin D diasik, PTH-rP yiksek saptanmisti
(Tablo 1). Hastanin elektrolit tedavisi dizenlendi,
intraven6z hidrasyonla elektrolit dizeyleri normal
sinirlara getirildi.

Tablo 1.Hastanin AF’ye girdigi andaki laboratuvar 6zellikleri

Parametre Hastanin degerleri Normal araliklar

Serum Kreatinin 0,63 mg/dl 0,8-1,2 mg/dl

Serum Sodyum 140 mmol/L 135-145 mmol/L

diizeyi

Serum Potasyum 3,6 mmol/L. 3,5-5,1 mmol/L

diizeyi

Serum Kalsiyum 13,12 mg/dl 8,8mg/dl-10,2 mg/dl

Serum Albumin 2,43 g/dl 3,5 g/dl-5,3 g/dl

Parathormon 12,09 pg/ml 15 pg/ml-65 pg/ml

25- hidroksivitamin | 23,7 pg/ml 16 pg/ml-65 pg/ml

D3

Alkalen fosfataz 47,12 UI/L 30 UI/L-120 UI/L

Total PSA 0,285 ng/ml 0 ng/ml-4,4 ng/ml

Serbest PSA 0,125ng/ml 0 ng/ml-1 ng/ml

24 saatlik idrarda 200,83 mg/giin 4mg/giin-300 mg/

kalsiyum giin

Eritrositsedimenta- 14 saat 0 saat-20 saat

syon hiz

TSH 1,73 Uu/ml 0,27 Uu/ml-4,2 Uu/
ml

Serbest T3 1,74 pg/ml 2 pg/ml-4,4pg/ml

Serbest T4 0,9 ng/dl 1 ng/dl-1,7 ng/dl

Malignite 6n tanisiyla taramalarina hastada tora-
koabdomene yodnelik bilgisayarli tomografi ¢ekil-
mis olup tomografide; o6zefagus duvarinda 9
mm’ye varan kalinlik artisi izlendi. Rektumda 11
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mm’ye varan diffiz duvar kalinlagsmasi izlendi.
Bunun uUzerine histopatolojik 6rnekleme yapmak
amaciyla kolonoksopik girisim planlandi. Kolonok-
sopi hazirlama diyetine baglandi. Hastada bagir-
sak temizligi sirasinda sennozid kullaniimasi
planlandi. igslemden bir giin énce sennozid kulla-
nimi sonrasi AF gelisti. Kardiyoloji konstltasyonu
yapildi. Medikal kardiyoversiyon sonrasi aralikli
sinise doénus paroksismal AF kabul edildi (Re-
sim2). Hastanin elektrolit dizeyleri normal aralik-
larda idi. Profilaktik ve terapdétik islemler uygulan-
di.

Resim 1. Hastanin yatis anindaki elektrokardiyogrami.
‘,’i JERD AR

AN

Resim 2. Hastanin atriyal fibrilasyona girdiginde elektrokardiyogrami
Tartisma

AF, kardiyak outputta azalma ve atriyal trombus
olusumu ile ilgili olumsuz sonuglara yol agabilen
en yaygin kardiyak aritmidir. AF’'nin tek bir nede-
ni yoktur. Hipertansiyon, koroner arter hastaligi,
kalp kapagi hastaligi, koroner anjiyografi sonrasi,
kronik akciger hastaligi, kalp yetmezligi kardiyo-
miyopati, konjenital kalp hastaligi, pulmoner em-

boli, hipertiroidizm, perikardit, viris enfeksiyonu
gibi bircok farkli neden AF’ye yol agabilir [1].

Bu olguda parathormon ve D vitamini dagukluga,
PTH-rP ylksekligi mevcut olup hastada malignite
On tanisi disUndlmuUstidr. Malignite arastiriima-
sina yodnelik yapilan incelemelere gbére hastada
endoskopik islem olarak kolonoskopi yapilmasi
planlanmistir. Hastada kolonoskopik diyet sonra-
s1 bagirsak hazirligi amagh sennozid kullaniimis
olup hastada sennozid kullaniminin hemen son-
rasinda EKG’de AF saptanmistir. Literatiirde sen-
nozid sonrasi AF gelisimiyle ilgili bilgiye rastlana-
madi. Sennozidin bilinen sik yan etkileri, kolik ve
kramp tarzi karin agrisi olmasi ve ishaldir. Uzun
siureli kullanimda veya yuksek doz uygulamalarin-
da su ve Ozellikle potasyum agisindan elektrolit
kaybina neden olabilir [13]. Bizim olgumuzda, AF
gelistiginde herhangi bir elektrolit dengesizligi bu-
lunmamaktaydi.

Bu olguda AF; ani gelisen dehidratasyon, sempa-
tik vagal uyari, otonomik disfonksiyon ve hasta-
nin yasi ile ilgili olabilir. AF, sennozidin yan etkisi
olarak degerlendiriimemistir. Ozellikle parasem-
patik sistem ve vagal uyarinin AF’ye yol agtigi
bilinmektedir [14]. Bizim olgumuzda da Iiminal
distansiyon, artmis mide bosalma hizi ve kolo-
nik sekresyon; parasempatik uyarimi tetiklemis
olabilir. Yakin zamanda bildirilen bagka bir olgu
sunumunda iki hastada PEG ile hazirlik sonrasi
AF bildirilmistir. Mekanizma olarak elektrolit den-
gesindeki degisimler suglanmis ve PEG ile hazir-
lanan hastalarda 6zellikle aritmiler ve diger kardi-
yak etkiler agisindan dikkatli olunmasi gerekliligi
vurgulanmistir [15].

Sonug¢ olarak 6zellikle yasl hastalarda kolonos-
kopi hazirligi esnasinda hipovolemi durumundan
kaciniimasi, ilag¢ kullanimi esnasinda semptomla-
rin iyi takip edilmesi énemlidir. Kolonoskopi ¢ok
sik uygulanan bir islem olmasi nedeniyle hazirlik
esnasinda dogabilecek aritmi gibi sorunlar agisin-
dan dikkatli olunmahdir.

Cikar Catismasi: Yazarlar bu yazinin hazirlan-
masi ve yayinlanmasi asamasinda herhangi bir
¢cikar catismasi olmadigini beyan etmislerdir.

Finansman: Yazarlar bu yazinin arastirma ve ya-
zarlik surecinde herhangi bir finansal destek al-
madiklarini beyan etmislerdir.
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Scleral-fixated intraocular lens implantation techniques

Skleraya sabitlenen g6z ici lensi uygulama teknikleri
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ABSTRACT

The ideal location of intraocular lens implantation is the posterior chamber. The cap-
sular bag is left during the cataract operations in order to implant the intraocular lens
in the position of the crystalline lens and the artificial lens is applied inside this bag.
When the capsular bag is not protected we think fixating the intraocular lens into the
iridocorneal angle, iris or sclera. The scleral-fixated intraocular lens implantations
have developed very much since the day the technique has been invented. Today
there are a lot of scleral fixation techniques, sutured or sutureless, and they are used
for a lot of different indications. In this review | will describe these techniques con-
cisely.

Key words: Cataract surgery, scleral fixation, intraocular lens, implantation

o0z

Goz igi lens uygulamalarinda en uygun konum arka kamaradir. insanin kendi lensinin
bulundugu konuma uygulama yapilabilmesi icin katarakt cerrahilerinde lensin kapstli
uygun sekilde korunur ve igine yapay lens yerlestirilir. Kapstliin korunamadigi olgu-
larda g6z agisina, irise veya skleraya sabitlenen lens uygulamalari glindeme gelir.
Skleraya sabitlenen goz igi lens uygulamalar ilk ortaya atildigi glinden itibaren biyiik
bir gelisme gostermistir. Giinimiizde dikisli ve dikissiz olmak lizere gok sayida ve
cok degisik endikasyonlarla kullanilan skleraya sabitleme teknikleri bulunmaktadir.
Bu derlemede 6zet olarak bu tekniklere yer verilecektir.
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nsan lensinin normal konumu olmasi nedeniyle
I yapay lenslerin uygulanmasi i¢in daha sik tercih
edilen g6z boélumu arka kamaradir. Kapsulin sag-
lam olmadigi olgularda bu bdlgeye yerlestirilecek
lenslerin yerinde kalabilmesi igin sklera veya irise
sabitlenmesi gerekmektedir. Dikisle skleraya sa-
bitlenen goz ici lenslerinin ilk olarak 1950li yillarda
tariflenmesinin ardindan [1] degdisik teknikler tarif
edilmistir. Bu makalede son gelismeler de dikkate
alinarak skleraya sabitlenen goz igi lensi (GIL) uy-
gulama teknikleriyle ilgili bilgilere yer verilecektir.

Skleraya Sabitlenen GiL Uygulamasi Endikas-
yonlari:

-Kapsil desteginin yetersiz oldugu Marfan
Sendro-mu, ektopia lentis ve homosistiniri gibi
bozukluklar, géz travmasi,psdédoeksfolyasyon [2],

-Ekstrakapsuller katarakt ekstraksiyonu veya fa-
koemdlsifikasyon sonrasi zonul veya arka kapstil
yirtiklarinin géraldaga kisiler,

-intrakapsiiler katarakt ekstraksiyonu yapilmis ki-
siler,

-Katarakt veya baska bir gerekgeyle lens
cerrahisi gecirmis, afak birakilmig, ama ikincil
lens yonin-den kapsul veya zonill destegi
yetersiz olan kisi-ler,

-Ekstrakapsuller katarakt ekstraksiyonu sonrasi
asiri arka sinesilerin eglik ettigi 6n ve arka kapsul
fibrozisi olan kisiler,

-Kontak lensi tolere edemeyen afak hastalar,

-Penetran keratoplastide ikincil GIL uygulamasi
planlanan kisiler [3],

-On kamarasi si1§ olan veya Fuchs distrofisi, kor-
nea 6demi ve kornea transplanti gibi bir durumu
olan eriskin hastalar [2],

-Uzun vadede kornea dekompensasyonu ve
diger 6n kamara lensi komplikasyonlarindan
kacginiimasi dislUnilen ¢gocuk hastalar.

-Sabitleme yapilamayacak dlgtde yapisi
bozulmus bir irise sahip hastalar [3],

-Travmatik [4, 5] veya dogustan aniridisi bulunan
hastalar [6],

-Desantralize olmus olan yapay GIiL hastalari [7].

Skleraya Sabitlenen Goz igi Lensleri Ve Kulla-
nilan Suaturler

Skleraya sabitlenen lenslerin optikleri 6,5-7 mm
gibi genis gaptadirlar. Toplam caplari ise uygula-
nan sklera bélgesine gbére degiskenlik gosterebilir.
Geriye dogru gidildikge, 6rnegin pars planaya sa-
bitleme dustnuldiginde ¢ap ileri derecede buydr.
(3, 8]

Normal polimetil metakrilat (PMMA) lensler sk-
leraya sabitleme igin kullanilabilir. Bunlarin hap-
tiklerinde yumru yoksa bir termal koterle haptigin
ucu egilerek yumru olusturulur. Ancak daha ideali
desantrasyon riskini azaltmak igin haptiklerinde
delikler bulunan lenslerin tercih edilmesidir. Hatta
bazi lenslerde bu amacla dort adet delikli haptik
bulunmaktadir [2].

Katlanabilir silikon veya 3 parca lensler de skle-
raya sabitleme tekniginde kullanilabilir. Sttlrsiiz
cerrahilerde 0Ozellikle 3 parga lensler tercih edilir
[3, 8].

Multifokal lensler sitursiz skleraya sabitleme tek-
niklerinde kullanilabilmektedir. Bu lenslerde sant-
ralizasyonun O6nemi nedeniyle sklera fleplerine
fibrin yapistirici kullaniilmasi iyi bir segenek olarak
karsimiza ¢gikmaktadir.

iris protezi PMMA’dan yapilir. Ortadaki saydam
optik bdlgeyi pigmente bir halka ¢evreler. Hap-
tiklerde sutur gegisi icin delikler bulunmaktadir.
Buna ragmen bu lensler sutlrstz olarak yerlesti-
rilebilirler [9].

Satur olarak 10-0 polipropilen, 9-0 polipropilen ve
7-0 Gore-Tex kullanilir. Kalin sttirler daha c¢ok
lensin uzun sureli stabilitesi dikkate alinarak ter-
cih edilirler [2].

Skleraya Sabitlenen GIiL Uygulama Teknikleri

Cerrahi 6ncesi normal katarakt cerrahisinde yapi-
lan islemler yapilir ve pupilla genigsletilir. Topikal,
intrakamaral, subkonjonktival veya bunlarin kom-
binasyonlari anestezi igin tercih edilebilir.

Skleraya sabitlenen GIL uygulamasi igin iyi bir 6n
vitrektomi yapilmasi gerekir. Bu igslem limbustan
yapilabilecegi gibi tercihen pars plana vitrektomi
seklinde de uygulanabilir. Béylece vitreusun iris
arka yuzuyle ve sitir uygulanacak sulkus bdlge-
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siyle irtibati kesilmis olur. Bir iris kancasiyla kap-
sul kalintilar1 ve iris yapisikliklari yéninden ce-
pegevre bir inceleme yapilmasi énemlidir. Eger
varsa arka iris yapisikliklarinin bir kandl, spatul
veya kanca yardimiyla agilmasi, bunlarla mimkun
olmuyorsa makas kullaniimasi gerekir [10].

Birincil girisimde vitrektomi tamamlandiktan sonra
eger sklera flebi kaldirilacaksa g6ziin tonusunun
saglanmasi igin Ust girisin kenarlarina dengeli tuz
¢Ozeltisi enjekte edilir veya bir adet 10/0 naylon
sutdr yerlestirilir. Genis kesili bir katarakt cerrahisi
esnasinda kapsul kesesiyle ilgili sorun yasanmig
ise Ust kesiye sizdirmazhi§i saglayacak sayida
sutur gerekir. Sklera flepleri hazirlanip 10-0 po-
lipropilen sitir karsidan karsiya gegirilince Ust
kesiye konulan satir veya sutlrler agilir. Kesi yeri
uygulanacak GiL’'nin optik capina gére ayarlanir
ve isleme devam edilir [11]. Asagida lens cerrahi-
sine girmeden skleraya sabitleme tekniklerinden
bazilari verilecektir.

Klasik distan yaklagimli siliyer sulkusa sabitleme
teknigi

Saat 4 ile 10 arasinda Ust konjonktiva peritomisi
yapilir. Bu konumlarda tabani limbusta olacak se-
kilde 3 mm yulksekliginde ve 2 mm genisliginde
ucgen sklera flepleri kaldirilir. Sklera flep bdlgele-
ri belirlenirken radyal keratotomi isaretleyicisinin
kullanilmasi daha net bir sonug¢ verecektir [10].
Ustten 7 mm genisliginde bir limbus kesisiyle giris
yapilarak én vitrektomi yapilir. On kamara ve pu-
pillanin gerisi viskoelastik maddeyle doldurulur.
Saat 10’daki flep kaldirilan bélimde limbusun
yaklasik 0,8-1 mm gerisinden 9-0 veya 10-0 po-
lipropilen sutirin diz ignesi irisin arkasina para-
lel sekilde girilir; sulkustan gegilip pupilladan go6-
rinene kadar itilir. Saat 4’teki flep kaldirilan
bélimden enjektore takili bir 28-gauge igne uygu-
lanir ve pupilladan goriinene kadar itilir. Sttdrdn
ignesi 28-gauge ignenin deligine sokulur ve enjek-
tor cekilir (Sekil 1a). igne karsiya gecince pupilla
alaninda gergin olarak 10-0 polipropilen sutir go6-
raldr. Bir kancayla bu situr tst kesiden disari ali-
nir. Satdr kesilir ve her bir ug lensin haptiklerinde-
ki deliklerden gegcirilerek baglanir (Sekil 1b). Bu
esnada bes digim atmak guvenli olur. Lens sul-
kusa dogru itilirken sutur ¢ekilir ve gevseklik gide-
rilir. Yarim daire seklinde ignesi olan ikinci bir
10-0 polipropilen sitir saat 4’teki flep alanindan

ilk sttirin hemen 6nldnden gegirilir. Bu satarin
kisa ucu diger sttire baglanir, ikinci sitiriin uzun
ucu da bu sitire baglanir. Saat 10 béliminde
ayni islemler tekrarlanir. Sklera flepleri, Ust kesi
ve kornea 10-0 naylon suturle kapatilir [3,12].

Sekil 1a. Polipropilen siitiiriin ignesinin 28-gauge ignenin deligine sokul-
mast. b. Digar1 alinan polipropilen siitiiriin kesilmesinin ardindan uglarin

haptik deliklerine gegirilmesi.

Bu teknikte sklera flebi hazirlanmadan polipropi-
len sataran diaz ignesi 28-gauge igne yardimiyla
karsiya gegirildikten sonra farkli bir giristen girile-
rek yine ayni tarafa gegcirilebilir. Bu durumda g6z
icinden iki adet sutdr disari ¢ekilir. Bunlar kesildik-
ten sonra sitirler halka olusturacak sekilde hap-
tik deliklerine baglanir. Lens sulkusa yerlestirilip
saturler gerilir ve 3-1-1 yéntemiyle baglanir. Du-
gum iceri gevrildigi zaman konjonktivada erozyon
meydana getirecek bir durum kalmamis olur [13].

Dort delikli haptige sahip katlanabilir lensin iki
deliginden sabitleme icin bu yéntem uygulanabi-
lir. Lens enjektoérle 6n kamaraya itildikten sonra
kesi bolgesinde bulunan haptige sutir baglanir ve
haptik igeri itilir. Karsi taraftaki haptik kesi bodlge-
sinden disari alinir ve diger sutur baglanip haptik
iceri itilir [14].

Lens g6z igine uygulanirken santralizasyon sag-
lanamiyorsa veya pupilla oval gérinim aliyorsa
sutur karmasasi, ignenin iristen ge¢cmesi veya
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bir stturin haptikte yer degistirmesi gibi sorunlar
akla getirilmelidir.

Distan yaklasimli ¢ogu teknikte sklera flebi kaldi-
rilimaktadir. Bunlar cogunlukla tabani limbusta dc¢-
gen fleplerdir. Flep dértgen olarak da kaldirilabi-
lir. Biz uygulamalarimizda daha kolay bir yéntem
olan tabani asagida tg¢gen flebi tercih etmekteyiz.
Bu flebin skleranin yari kalinhiginda olmasi tercih
edilir. Ayrica asagidaki tekniklerde bahsedilecegi
Uzere polipropilen sutirid kendi kendine dikmeyi
tercih ediyor, polipropilen siturin skleraya dikil-
mesinden 6nce st kornea kesisinin kapatiimasini
g6ziin seklinin korunmasi ve GiL’nin santralize ol-
dugunun teyit edilmesi yoninden faydali buluyo-
ruz [11].

Klasik i¢cten yaklagimh siliyer sulkusa sabitle-
me teknigi

Cift standart igneli 6 in¢lik bir 10-0 polipropilen su-
tir ortadan kesilir. iki uc iki haptige baglanir. Saat
3 ve 9 konumlarinda 8 mm uzunlugunda forniks
tabanli konjonktiva flepleri hazirlanir. Ust cerrahi
limbustan 7,5 mm’lik bir lameller kesi yapilir. Bir
noktadan én kamaraya girilir. On vitrektomi yapilir
ve 6n kamaraya viskoelastik uygulanir. Korneosk-
leral makasla kesi genigletilir. Hazirlanan géz igi
lensi cerrahi alanin Uzerine yerlestirilir. Satirin
ignelerinden biri porteguyle tutulur ve Gst kesiden
girilip pupilladan gecilir ve irisin arkasindan ilerle-
nip saat 3 konumunda limbusun 1 mm gerisinde
skleradan ¢ikilir. Diger ug¢ ise saat 9 meridyenin-
den cikarilir (Sekil 2a). Lens forsepsle g6z icine
yerlestirilirken sitirler distan gekilir. igneler sk-
leradan lameller olarak gegirilip polipropilen su-
tarler kendi tUzerlerine baglanir. Uglar kesilirken 2
mm uzunlukta kalmasi édnemlidir. Boylece Gzerine
Ortulen konjonktivada erozyon yapma riski azalir.
Konjonktiva kapatilirken 8-0 kromik satar kullani-
labilir. Ust kesi ve konjonktiva flebi de uygun se-
kilde kapatilir [3].

Bu teknik kapali luplu 10-0 polipropilen sutirle de
yapilabilir. iki ayri sttir lensin iki haptigindeki de-
liklerden gegirilir. Satdrler i¢cten disa dogru limbu-
sun 2 mm gerisinden c¢ikacak sekilde uygulanir.
igne tam cikarilmadan 20-gauge MVR bigakla
onun 6nlne kuguk bir delik olusturulur (Sekil 2b).
Kapali luplu sutdrun ignesi kesilir, iki u¢ 3-1-1
yontemiyle baglanir, uglar kisa olarak kesilir ve
olusan digum topu kiguk deligin igine yerlestirilir

[15].

ar

Sekil 2a. Haptiklere baglanan polipropilen siitiir ignelerinin i¢ten diga
dogru uygulanmasi. b. Siitiir ignesi i¢ten diga dogru uygulanirken giktig1
bolgeye MVR bigakla delik olugturulmasi.

Uygulamasi kolay olan bu teknikte sklera sutirleri
icin daha hassas bir gegis s6z konusudur, bu ne-
denle lensin desantrasyon riski azalir. Buna kar-
sin saat 3 ve 9 hizasinda 6n siliyer arterlere zarar
verme riski yuksektir; kanama, siliyer cisim hasari
ve retina komplikasyonlari daha sik géruldr [3].

Kiiguk kesili digtan yaklagiml siliyer sulkusa
sabitleme teknigi

Bu durumda katlanabilir lens tercih edilir. Kiguk
kesi sayesinde g6z igi sivisinin kaybi engellenir,
hipotoni riski azalir, lens uygulanmasi ve dikis es-
nasinda g6z kiresinin sekli fazla bozulmaz. Hatta
Ust kesiye dikis gerekmez ve astigmatizma daha
az olur. Ameliyat sonrasi gorsel dizelme daha er-
ken olur [16]. Tek noktadan sabitleme yapmasi ise
dezavantajidir.

Ug girisli standart pars plana vitrektomi yapilir.
Ustteki sklerotomiler kapatilir, alttaki ise islevsiz
sekilde agik birakilir. Saat 3 ve 9 pozisyonlarin-
da iki adet Ug¢gen sklera flebi hazirlanir. Limbusun
temporal kisminda 4 mm keratom kullanilarak bir
saydam kornea kesisi yapilir. 10-0 polipropilen
sutdrun diz ignesi 28-gauge igne yardimiyla skle-
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ra fleplerinin oldugu boélgelerde karsidan karsiya
gegcirilir. Sinsky kancasiyla sitir st kesiden disa-
ri alinir. Kesilen sataridn iki ucu katlanabilir silikon
lensin iki haptigine baglanir. Lens katlanarak 6n-
deki haptik lensin arkasinda kalacak sekilde g6z
icine yerlestirilir. Lens acildiktan sonra saturler iki
taraftan cekilerek haptiklerin 3 ve 9 pozisyonla-
rina yerlesmesi saglanir. Polipropilen sutirlerin
igneleri skleradan lameller olarak yeniden gegirilir
ve olusan lupla digimleme yapilir. SGtir uglari
kesilir ve digum Uzerine sklera flebi kapatilir. Kor-
nea kesisine genellikle sttir gerekmez [3].

Diigumsiiz distan yaklasimli siliyer sulkusa sa-
bitleme teknigi

Saat 2 ve 8 veya 4 ve 10 pozisyonlarinda lim-
bustan 1 mm geride 3x3x3 mm’lik sklera flepleri
hazirlanir. Duz igne flep bdlgesinden 6nce diz
olarak uygulanir, sonra ¢ikarilip ters olarak uy-
gulanir. Ters uygulamada gorus rahathgi igin ilk
giriste ignenin ucuna boya surilmus olmasi isi ko-
laylastirir. Bir rotatorla sttiir kornea kesisinden bir
lup seklinde disari alinir. Diger bdélime de ayni
islem uygulanir. Sutir tek parca PMMA lensin
haptigindeki delikten gegirilir. Satir lupunun ge-
¢irilmesinde zorlanilirsa 8-0 bir ipek sutur kilavuz
olarak kullanilabilir. Tim lens bu lupun iginden
gecirilerek haptikte sikilanir (Sekil 3a). ikinci siitir
lupu da ikinci delikten gegcirilir. Bu sefer lup hap-
tikten gecirilerek sikilanir (Sekil 3b). Lens arka
kamaraya yerlestirilip suturler sikilanir. Duz igne
egilerek flep bolgesinden lameller olarak gegirilip
kendi Gzerine baglanir. Diger taraf da ayni sekilde
baglanip sutdr ucglari biraz uzun birakilarak kesi-
lir. Sklera flepleri kapatilmaz. Konjonktiva koterle
kapatilir.

Sdaturdn haptige digimlenmesine gére daha ko-
lay bir tekniktir. Zorlugu ise ignenin ters sokulma-
sidir. Ayrica yine tek noktali sabitleme saglayan
bir teknik olmasi dezavantajidir [3].

icten yaklagimh iki noktadan siliyer sulkusa
sabitleme teknigi

On vitrektomi yapilir. Limbus tabanh kismi kalin-
likta sklera flepleri 180 derece ayrik olarak hazir-
lanir. Cift igneli 10-0 polipropilen sitirin bir igne-
si ust kesiden girilir, pupilladan, iris altindan,
siliyer sulkustan ve skleradan gegilerek flep bol-
gesinde limbustan 1,5 mm geriden ¢ikilir. Diger

igne de ayni sekilde gegirilip ilk ignenin ¢iktig! ye-
rin 1 mm daha lateralinden cikarilir. Diger sklera
flep bdlgesine de ayni igslem uygulanir. Lup seklin-
deki sutur uclarina lensin haptikleri sikistirilir.
Lens g0z icine itilir ve siliyer sulkusa yerlestirilir.
Bu esnada sutlrler gerilir. Lensin merkezde oldu-
gu teyit edildikten sonra saturler 3-1-1 sistemiyle
baglanir. Satur uglari kisa kesilir. Korneoskleral
kesi kapatilir. Sklera fleplerinin ucuna birer adet
8-0 veya 9-0 Vicryl sutir konur. Son olarak sklera
flebinin Gzerine konjonktiva dikilir [3].

Sekil 3a. Diigiimsiiz uygulama igin haptik deliginden gegirilen polipro-
pilen siitiir lupunun icinden tiim lensin gegirilmesi. b. Tkinci siitiir uygu-
landiktan sonra diger haptigin deliginden gegirilen lupun haptikten gegir-

ilerek sikilanmasi.

Bu teknikte sklera flebi yerine sklera tlineli de kul-
lanilabilir. Bunun igin saturler tinel Gzerindeki sk-
leradan cikarildiktan sonra tlnelin iginden cekilir
ve baglanirlar (Sekil 4a) [17].

Bu teknik delikleri olan lenslerde de tercih edilebi-
lir. Dort delikli haptige sahip bir lensi yerlestirmek
icin satur bir haptikte yukaridan asagi gegilip di-
gerinde alttan yukari ¢ikilir (Sekil 4b). Diger tarafa
da bagka bir satur uygulandiktan sonra lens g6z
icine yerlestirilir ve sutirler limbustan 2-3 mm
uzaga yerlestirilmis olan trokar kandullerinden di-
sari alinir. Kandller ¢ikarilip suturler baglanir ve
digum ice dogru gevrilir. Bu teknikte suturler uy-
gulanip lens enjektérle 6n kamaraya itildikten
sonra her seferinde bir haptik disari ¢ekilerek su-
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tar gegisini saglamak mumkdnddar. [18].

Sekil 4a. Sklera tiineli kullanilarak iki noktadan sabitleme yontemi. b. De-
likli dért haptigi olan lense 7-0 Gore-Tex siitiiriin gegirilmesi.

iki noktadan sabitleme yapilan bu teknikte lens
daha dengeli olur. Buna karsin ¢ok sayida lup ol-
masi teknigi zorlastirir. Ayrica bu teknik icten yak-
lasimin diger tehlikelerini tasir [3].

icten yaklasimli pars planaya sabitleme teknigi

Bu teknik sulkusa sabitleme kadar yayginlagsama-
mistir. Ancak lens tasarimlari ve materyallerinde-
ki gelismeler ve cerrahi tekniklerdeki degisimler
nedeniyle halad kabul edilebilir bir teknik olarak
kalmistir. Bu yéntemde kullanilan lensin gapi yak-
lasik 17 mm civarindadir. Bikonveks optik ise 7
mm c¢apindadir. Haptikler arkaya dogru 10 veya
20 derece acilidir. Boylece lens ve iris arasinda
1 mm mesafe kalmis olur. Bu pozisyonda A sabiti
kese igine yerlestirilen lensle aynidir. Lens mad-
desi olarak PMMA tercih edilir. Haptiklerde delik
bulunur. DGgimleri saklamanin yontemi ya sklera
flepleri ya da oluk kullanilmasidir. Daha dengeli
sabitleme icin U¢ noktadan tutturma disutnulebilir.
Bu durumda haptigin birinde iki delik bulunmasi
gerekmektedir.

Lensin U¢ deligine birer tane sitir baglanir ve Ust
limbal kesiden g6z icine uygulanir. Lensin dikey
konmasi veya ust nazalden alt temporale dogdru
capraz konulmasi tercih edilir. Saat 3 ve 9 hiza-

sinda bulunan uzun siliyer arterlere zarar verme-
mek i¢cin yatay duzlem tercih edilmez. Pars plana-
ya sabitleme igten disa dogru devam eder. Ora
serrata limbusun 5-6 mm gerisinde bulunur; pars
plikata ise yaklasik olarak 3 mm’de sona erer. Bu
nedenle guvenli bir sekilde pars planaya girebil-
mek i¢in limbusun 3-5 mm gerisi tercih edilmelidir.
Giris esnasinda ignenin irise paralel tutulmasi ge-
rekir. iki sttir limbusun 3-3,5 mm gerisinde radyal
olarak bulunabilecegi gibi limbusa paralel olarak
ve aralarinda 2 mm mesafeyle de uygulanabilirler
(Sekil 5).

Sekil 5. Pars plana implantasyonuna uygun goz ici lensinin haptiklerindeki
ti¢ delige polipropilen siitiirlerin baglanmas: ve siitiirlerin skleraya uygu-

lanmast.

Kanama ve retina dekolmani riski bu teknikte daha
dusuktir. Goz igi lensinin iris ve pars plikataya te-
masini engelleyerek pigment yayilmasini azaltir.
Buna karsin i¢cten yaklasimin diger tehlikelerini ta-
sir. iris destegdi olmamasi lensin dengeli durmasi
acisindan bir dezavantaj tegkil eder [3].

Skleraya diigiim atmadan sabitleme teknigi

Konjonktivada erozyon riskini azaltmak icin ortaya
cikarilan bir tekniktir. Bunun igin sabitleme bdlge-
lerine trokar yerlestirilebilir. Trokarlarin iginden
iplikler gegirilerek lensin implantasyonu saglanir.
Son asamada trokarlar c¢ikarilir, poliprolen iplik
bir Z harfi olusturacak sekilde sklera katmanlari
arasindan birka¢ defa gegcirilir, bosta kalan uca
kendi Gzerinden bir digim atilabilir veya hi¢ di-
gum atmadan birakilabilir. Bu iglem klasik sklera-
ya sabitleme cerrahisinde oldugu gibi trokarsiz da
yapilabilir [19, 20]. Birkag¢ teknigi birlestirerek hem
lense hem de skleraya dugim atmadan cerrahiyi
tamamlamak da mumkunddr.

Skleraya dugim atmadan sabitleme ydnteminin
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giderek yayginlasmasina ragmen hala konjonk-
tivada erozyonu engellemek icin en c¢ok tercih
edilen ydontem sklera flebidir. Diger yontemler sk-
leraya cep ve oluk yapilmasidir [2, 17]. iki nok-
tadan sabitleme yapilan olgularda dagumlerin ice
cevrilmesi de iyi bir segenek olarak karsimiza ¢ik-
maktadir. Boyle bir durumda digimin kolay ¢ev-
rilebilmesi igin cerrah digimu yerine Dangel (slip)
digumanin tercih edilmesi 6nerilmektedir [11].

Dikigsiz skleraya sabitleme teknigi

Skleraya sabitleme hig iplik kullaniimadan yapi-
labilir. Son zamanlarda giderek daha da yaygin-
lasan bu teknikte sabitleme bdlgelerine limbusa
paralel tineller hazirlanir. TUnellerin hazirlanmasi
icin 24-gauge kanil, 27-gauge igne, 23-gauge tro-
kar veya MVR bigak kullanilir.

Enjektore takili 27-gauge igne 60-70 derece agl
yapacak sekilde kokunden edilir. Ucuna serum
setinden hazirlanan 3x3 mm boyutlarindaki bir
plastik takilir. Haptigin ¢ikmasi planlanan bdlge-
den uygulanan igne sulkustan lensin uygulanaca-
g1 kesi bélgesine dogru yonlendirilir. Ug pargali

kilir. Skleradan g¢ikan haptigin ucuna plastik par-
casl itilerek emniyete alinir ($ekil 6). Kargi tarafa
da ayni islem uygulanir. Yine 27-gauge igne kulla-
nilarak limbusa paralel sklera tunelleri hazirlanir,
bu tinellerin i¢cine haptikler sokulur [21].

Sekil 6. Dikigsiz skleraya sabitleme tekniginde skleradan ¢ikan haptigin

ucuna plastik pargasinin itilmesi.

Acili 25-gauge MVR bigcagin kullanildigi yéntemde
On kamara koruyucusu kullanilir. Koruyucu limbus
veya pars planaya yerlestirilebilir. Limbustan 2
mm uzaktan sklerotomiler yapilir. Bunlarin deva-
mi niteliginde sklera tlnelleri hazirlanir. Tlnelin
giris kismi 1 mm uzunlugunda flep seklinde agilir.
Kornea kesisinden 3 parca katlanabilir lens enjek-

torle uygulanip haptikleri 25-gauge forsepsle skle-
rotomilerden digari alinir, hemen yanindaki tinel-
lere sokulur ve dylece birakilir [8]. Disari alinan
haptiklerin Gzerine sklera flebi fibrin yapistirici
kullanilarak yapistirilabilir. Yapistirici uygulandik-
tan sonra flep Gzerine 10-20 sn basi uygulanarak
fibrin polipeptitlerinin olusmasi saglanir. Katlana-
bilir lensin kullanildigi durumlarda kornea kesisi-
nin kapatilmasi i¢in de bu yapistirici kullanilabilir
[2, 9]. Lens haptikleri tinel olusturan trokar uygu-
lamasi sonrasi bu bdlgelerden kiiglk forsepslerle
de disari alinabilir. Bu durumda trokarin gikarildi-
g1 deliklere haptikleri de icine alacak sekilde 10-0
monofilaman satur uygulamasi yapilir [22, 23].
Bu teknikte lensin desantralizasyonunun &nine
gecmek igin saat 6 ve 12 bolgelerinin kullaniimasi
oOnerilmektedir [11].

Disloke GIL icin skleraya sabitleme teknigi

Saat 3, 9 ve 7 konumlarinda konjonktiva agilir.
Saat 3 ve 9'da kismi kalinlikta tabani limbustan
1 mm uzakta olan sklera flepleri kaldirilir. Uglinci
bir sklera flebi ise saat 7'de limbustan 2 mm uzak-
tan kaldirilir. Bu sklera flebinin altindan limbusun
3 mm gerisinden 20-gauge igne ile bir pars pla-
na sklerotomi yapilir ve bu bdlge irrigasyon girisi
olarak kullanilir. Diger sklera fleplerinin altindan
limbustan 1 mm geriden 20-gauge igneyle sklero-
tomiler yapilir. GiL’nin tim baglantilarini temizle-
yecek sekilde tam bir vitrektomi yapilir. 20-gauge
intravitreal forseps uygulanarak haptik yakalanir.
GIL sklerotomi bélgesine dogru kaldirihr ve for-
seps c¢ekilerek haptik disari alinir. Bu haptigi asis-
tan tutarken diger haptik de diger sklerotomi bdl-
gesinden c¢ikarilir. Bu bolgelere 26-gauge igneyle
sklera tunelleri hazirlanir ve haptikler bu tinellere
yerlestirilir. Daha sonra sklera flepleri fibrin ya-
pistiriciyla kapatilir. infiizyon bélgesindeki flep ve
konjonktiva da fibrin yapistirici ile kapatilabilir [9].

Vitreusa dismis olan lensler situr kullanilarak
da yukari cekilip skleraya sabitlenebilir. Bunun
icin ayarlanabilir satur luplari kullanilir. Vitrektomi
sonrasli sklera flep bélgelerinden uygulanan luplar
haptiklere gegcirilip lens yukari ¢ekilir ve skleraya
dikilir [24].

GIL tamamen vitreusa diismemisse ve en azindan
bir haptik yerinde saglam olarak duruyorsa diger
haptige dikisli veya dikissiz bir skleraya sabitleme
yoéntemi uygulanabilir. Dikigli yéntem olarak kon-
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jonktiva agilmadan sklera cep teknidi iyi bir sece-
nektir. Bunun igin desantralize olmus olan lensin
sabitlenecek olan haptiginin oldugu tarafta yakla-
sik 30 derecelik bir saydam lameller kornea kesisi
yapilir. Buradan 3 mm geriye dogru bir sklera cebi
hazirlanir. Bu bolimun tam karsisina MVR bicak-
la bir saydam kornea girisi yapilir. iki ucunda diiz
igne olan bir 10-0 polipropilen satir kullanilir. Sk-
lera cebinin limbustan 1 mm d&tesinden girilen
27-gauge igne ile kargi kesiden gonderilen sutir
iris arkasindan olacak sekilde gegirilir. Sttirin di-
ger ignesi ikinci bir giristen uygulanan 27-gauge
igneyle karsiya gegcirilir (Sekil 7a). Bu esnada
haptigin de arkasindan gegilir. iki ug tiinelin igin-
den cgekildiginde haptik sulkusa oturur ve lens
santralize olur (Sekil 7b). Sutir uglar 3-1-1 sek-
linde baglanarak kesilir ve uglar cebin i¢cinde bira-
kilir [25]. Bu yéntem kiguk degisikliklerle birincil
veya ikincil skleraya sabitleme yontemi olarak da
kullanilabilir.

Sekil 7a. Saydam kornea kesisinden polipropilen siitiiriin tiinel bolgesine
dogru uygulanmasi. b. Tiinelin ¢atisindan ¢ikan siitiirlerin kanca yardimiy-

la tiinel i¢inden gekilmesi.

Skleraya sabitleme tekniginin, 6zellikle de fibrin
yapistirict kullanilan cerrahilerin trabekilektomi,
penetran keratoplasti, Descemet soymali endotel-
yal keratoplasti, iridoplasti, sasilik cerrahisi [9] ve
on segment transplantasyonuyla [26] birlikte ya-
pildigi cerrahiler bildirilmistir.

Bu alandaki yeni olmasa da 6nemli gelismelerden
biri endoskop destegiyle sabitleme yapilmasidir.
Bu sekilde ignenin sulkustan gecilecegdi yerin be-
lirlenmesi ve haptiklerin sulkusta uygun sekilde

konumlandirilmasi gibi teknik zorluklar agiimakta-
dir [27]. 18-gauge bir mikroendoskopa 16-gauge
silikon bir tiple birlestirilen 10-0 polipropilen si-
tar kontrolll bir sekilde sulkustan gecirilebilir [28].
Bu teknigin afak cocuklarda da basarili bir sekilde
kullanildigi bildirilmistir [29].

Cikar Cakismasi: Herhangi bir ¢ikar cakigsmasi
bulunmamaktadir.

Finansal Destek: Bu calismay! destekleyen her-
hangi bir fon ya da kurulus bulunmamaktadir.
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