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Stileyman Demirel Universitesi Tip Fakiiltesi Dergisi
Yayin Kurallari

sDU Tip Fakiltesi Dergisi SDU Tip Fakiiltesinin yayin
organidir.

SDU Tip Fakiiltesi Dergisi’nin dili Tirkge ve ingiliz-
cedir.

SDU Tip Fakilltesi Dergisi uluslararasi (EBSCO) ve
ulusal (TrDizin) hakemli dergi statisindedir. Yazila-
rin degerlendiriimesinde danisman degerlendirmesi
(peer review) sistemi uygulanir.

SDU Tip Fakiiltesi Dergisine génderilen ve dergide
yayinlanan makalelerden hicbir Ucret talep edilme-
mektedir. Dergide yayinlanan makaleler i¢in yazarlara
telif Gcereti 6denmemektedir. Dergimiz yayinlanma ile
birlikte agik erisimi saglama politikasini benimsemis-
tir.

Yazarlarin kimlik bilgileri ve e-posta adresleri hi¢ bir
sekilde bagka amaglar icin kullanilmamaktadir.

Yazi Tiirleri: SDU Tip Fakiiltesi Dergisinde Klinik ve
deneysel arastirmalar, derlemeler, vaka takdimle-
ri, kisa makale: kisa arastirma makaleleri ve notlari,
editdre mektuplar, dergimizde yayinlanan yazilarla
ilgili gbrus, tecriibe ve sorularini iceren yazilar, bilim-
sel Ozetler, uluslararasi tip literatiriinde yayinlanmig
bilimsel ¢alismalarin 100-150 kelimelik &zetleri, yeni
yayinlanan kitaplari ve bilimsel ¢alismalari 6zet ola-
rak tanitan, kritik eden makaleler yayinlanabilir.

intihal: Dergimize gdnderilen tiim yazilar ithenticate
intihal tespit etme programi ile degerlendiriimektedir.
Ben zerlik indeksi sinirt %30 ve alti olmasi dnerilmek-
tedir.

Yazilarin Sorumlulugu: Dergide yayinlanan yazila-
rin tim sorumlulugu yazarlara aittir. Yazilarin revizyon
ve slre¢ takibi yazarin sorumlulugundadir. Dergide
yayinlanmak Uzere gdnderilen yazilarin daha 6nce
baska bir yerde yayinlanmamis ve yayinlanmak tze-
re gbnderilmemis oldugunu belirten ve makalede adi
gecgen yazarlarin timinin imzaladigi yayin haklar
devir formunun imzalanip eklenmesi gereklidir. Daha
Once bir kongrede teblig edilmis ve 6zeti yayinlanmis
calismalar yer ve tarih belirtmek sarti ile kabul edile-
bilir.

Yazilarin yayin haklari devir formu, etik kurul onayi,
aydinlatilmis onam formlari, ham verileri hakemler
veya editér tarafindan istediginde yazar tarafindan te-
min edilmek yazarin sorumlugundadir.

Makale kabul edildigi takdirde kabul yazisi génderilir.
Da ha sonra makalenin son ¢iktisi iki hafta icerisinde
geri gbnderilmek Uzere son kez yazisma adresindeki

yazara génderilir. Kabul edilen makalenin hangi sa-
yida basilacagina dergi sahibi ve yayin kurulu karar
vermekle yetkilen dirilmigtir.

Yazarlar bu dergide yayinlanan yazilarini kisisel veya
ku rumsal web sitelerinde, dergiye kutliphanecilik ku-
rallarina uyan baglanti vererek agik olarak yayinlaya-
bilirler.

Yazi Geri Cekme: Gonderilen yazida gecikme veya
diger bir nedenle baska bir yerde yayinlatmak iste-
yenler yazili bir bagvuru ile yazilarini dergiden ¢eke-
bilirler.

Yazi Reddi: Yayinlanmasi kabul edilmeyen yazilar,
gerekgesi ile geri génderilir.

Baslik Sayfasi: Tirkge ve ingilizce olmak iizere ya-
zinin kisa ve tanimlayici bir baghgi, yazarlarin isimleri
ve akademik unvanlari, calistiklari kurum, arastirmayi
destekleyen kurulus ismi, yazismada adresinde kulla-
nilacak isim, adres, telefon e-mail ve faks numarasi
baslk sayfasinda belirtiimelidir. Ayrica sayfa Ust ke-
narlarinda kullaniimak Gzere daha kisa bir baglik da
yazarlarca bu sayfada énerilmelidir.

Ozet Sayfasi: Yayinlarin bas kisminda Tiirkce ve
ingilizce 6zet yer almalidir. Yabanci dilde 6zette ma-
kale baghgi ingilizce’ye gevrilmis olarak bulunmali ve
6zet cok zorunlu olmadikca 300 kelimeyi gegcmemeli-
dir. Ozet: amag, gereg ve yéntem, bulgu ve sonuclari
icermelidir. MUkerrer kullanim gibi zorunluluk olma-
dikca ézette kisaltma kullaniimamalidir.

Anahtar kelimeler: En az l¢ adet ve besten fazla
olmayacak sekilde anahtar kelimeler eklenmelidir.
Anahtar kelimeler icin mumkin oldugu kadar Index
Medicus’taki tibbi konu basliklari kullaniimalidir.

Metin yazimi: Yazilar bilgisayar ile ¢ift aralikl olarak
12 punto, Times New Roman karakteri, her sayfanin
butin kenarlarindan en az 2.5 cm. bogluk birakiimali-
dir. Arastir ma yazilari ve derlemeler 10 sayfayi, olgu
sunumlari 3 sayfayl gegmemelidir. Metinde yer alacak
kisaltmalar ori jinal ifadenin ilk gectigi yerde parantez
icinde mutlaka verilmelidir. Kullanilan semboller no-
menculatur’de kulla nilan standartlar olmalidir. Yazi-
nin diizeni; Turkge baslik, 6zet ve anahtar kelimeler.
ingilizce baslhk, 6zet ve anahtar kelimeler, giris, gere¢
ve yOntem, bulgular, tartisma so nuclar, kaynaklar du-
zeninde olmalidir.

Sekiller: Fotograf, grafik ve semalarin timu sekil ola-
rak kabul edildiginden, buna gdére birbirini izleyecek
sekilde numaralandiriimalidir. Fotograflar orijinal bo-
yutunda, 300 dpi ¢6zunUrlikte ve metin dosyasindan



fakli bir dosya olarak jpeg formatinda génderilmelidir.
Her seklin altinda kisa bir aciklama bulunmahdir. Se-
kil numaralari Arabik rakamla (1,2,3....) bildirilmelidir.
Metin icinde sekillerin yerleri belirtiimelidir.

Tablolar: Arabik rakamlarla (1,2,3...) numaralanmal
ve bashgi olmalidir. MUmkinse tablolar metin icinde
uygun yerde basil olmali ancak birer kopyasi da ayri
sayfalarda génderilmelidir. Tablolar metin icinde yer
almigsa gecece @i yerler metin icinde isaretlenmelidir.

Tesekkiir: Arastirmay! destekleyen sahis ve kuru-
luslara sunulacak tesekkurler kaynaklardan énce yer
almalidir.

Kaynaklarin Yazilimi: Kaynaklarin yaziminda Van-
couver Style sistemi kullaniimaktadir. Kaynaklar me-
tinde gecis sirasina goére ve cift aralikh olarak yazil-
malidir. Pes pese ikiden fazla kaynak kullaniminda
sadece ilk ve son kaynak numaralari belirtiimelidir, (2-
6) gibi. Dergi isimleri index Medicus’ta yer almiyorsa
tam olarak yazilmalidir. Kaynaklardaki yazar sayisi 6
veya daha az ise hepsi yazilmali,7 veya daha ¢ok ise
6. isimden sonrasi “ve ark.”, “et al.” olarak kisaltiima-
hdir.

Dergi icin: Yazarlarin Soyadi Adi. Yazinin bashgi.
Dergi ismi baski yili; cilt (say): ilk ve son sayfa numa-
ralari seklinde yazilmalidir. Dergilerin isimleri kisalti-
lacaksa index Medicus’ta gectigi gibi kisaltiimalidir.
Orneklerdeki noktalama isaretlerinin kullanimina titiz-
likle uyulmalidir.

Ornekler;

Dergi icin Neville K, Bromberg A, Bromberg S, Hanna
BA,Rom WN. The third epidemic multidrug resistant
tuberculosis. Chest 1994;1(4):45-8 Kitap icin Mygind
N. Na- sal Allergy. Oxford, Blacwell Scientific
1979;25770

Kitaptan Bir Bélim igin Collins P. Embryology and
deve- lopment, Neonatal anatomy and growth. In:
Williams PL, Bannister LH, Berry MM, Collins P, Dy-
son M, Dussek JE, Ferguson MWJ. Gray’s Anatomy
(38th Ed) London, Churc- hill Livingstone, 1995; 91-
342.



Medical Journal of Stleyman Demirel University
Publication Guidelines

SDU Medical Faculty Scientific Journal SDU Medical
Faculty publishing organ.

The language of the SDU Medical Faculty Scientific
Journal is Turkish and English.

The Journal of SDU Faculty of Medicine is internatio-
nal (EBSCO) and national (TrDizin) are in the status
of a well- known scientific journal.

A peer review system is applied in the evaluation of
the manuscripts.

There is no charge for the articles sent to SDU Fa-
culty of Medicine Journal and published in the scien-
tific journal. No copyright fee is paid to the authors
for articles published in scientific journals. Our paper
has adopted the policy of providing open access with
publishing.

Authors’ identity information and e-mail addresses
are by no means used for other purposes.

Writing types: SDU Faculty of Medicine Editorials
Scientific studies published in the international medi-
cal literature, clinical research articles, compilations,
case reports, short articles and short articles, edito-
rial letters, articles containing opinions, experiences
and questions related to the articles published in our
journal, Critical essays that summarize the 100-150
word abstracts, newly published books and scientific
studies can be published.

Plagiarism: All articles submitted to our magazine
are evaluated by the iHThenticate plagiarism dete-
ction program. It is recommended that the similarity
index limit is 30% or less.

Responsibility of the Articles: All responsibility
of the articles published in the magazine belongs to
the authors. The writer is responsible for the revision
and process of the manuscript. The publication rights
transfer form signed by all of the authors mentioned
in the article must be signed and attached, stating
that the letters sent for publication in the magazine
have not been published elsewhere and have not
been sent for publication. Work which has been noti-
fied in a congress and published in a congress can be
accepted with the condition of specifying place and
date.

The publishing rights of the publications are the
responsibility of the author to be provided by the aut-
hor, when requested by the referees or editors, the
form approval of the ethics committee, the informed
consent forms, raw data.

If the article is accepted, the acceptance letter will be
sent. The final output of the article is then sent to the
correspondent for the last time to be returned within
two weeks. The magazine owner and editorial board
have been authorized to decide on the number of ar-
ticles to be accepted.

Authors may publish their published articles on the-
ir personal or corporate websites explicitly by linking
them to the journal librarian rules.

Retrieval of Text: Those who want to publish it elsew-
here due to delayed posting or some other reason
may take a written application and make a paperback.

Text Rejection: Unacceptable texts are returned by
rea- son.

Title page: A short and descriptive title of the artic-
le, including the names of the authors and their aca-
demic titles, the institution in which they work, the
name of the institution that supports the research, the
name, address, phone number, e-mail and fax num-
ber to be used at the address in writing should be in-
dicated on the title page. In addition, a shorter title for
use at the top of the page should also be suggested
on this page.

Abstract Page: Turkish and English abstract should
be included at the beginning of publications. The fore-
ign title must be found in English and must not exceed
300 words unless the summary is very compulsory.
Summary: should include purpose, materials and
methods, findings and results. Exercise abbreviations
should not be used unless duplication is required.

Keywords: Key words should be added at least three
and not more than five. For the keywords, medical
topic headings in Index Medicus should be used as
much as possible.

Text writing: The text is double spaced 12 pt, Times
New Roman character, at least 2.5 cm from all sides
of each page. space should be left. Research articles
and collections must not exceed 10 pages, case pre-
sentations must not exceed 3 pages. Abbreviations
to be included in the text must be given in brackets
in the place where the original phrase first came. The
symbols used should be standards used in nomencu-
latur. The layout of the artic le; Turkish title, abstract
and key words. English title, abstract and key words,
introduction, material and method, findings, discussi-
on results, sources should be in order.

Shapes: Since photographs, charts and diagrams
are all accepted as shapes, they must be numbered
accordingly. The photos should be sent in jpeg format
as a file with original size, 300 dpi resolution and a



separate text file. A short description should be found
under each figure. The figure numbers should be re-
ported with the Arabic number (1,2,3 ....). The place
of the figures in the text should be indicated.

Tables: Arabic numbers (1,2,3 ...) should be numbe-
red and title. If possible, the tables should be prin-
ted in the appropriate place in the text, but one copy
should also be sent on separate pages. If the tab-
les are included in the text, the places to be crossed
should be marked in the text.

Acknowledgments: Thank you for being presented
to the individuals and organizations supporting the
research.

Resources Software: Vancouver Style system is
used to write resources. Sources should be written
according to the transition order in the text and doub-
le spaced. Only the first and last source numbers
should be specified in case of using more than one
resource, like (2-6). If the journal names are not listed
in the Index Medicus, they should be written in full. If
the number of authors in the sources is 6 or less, they
should all be written, and 7 or more should be abbre-
viated as “et al.”, “Et al.

For the journal: Surname of the authors. The title
of the article. volume (number): should be written in
first and last page numbers. If the names of the jour-
nals shorten, they should be shortened as in the case
of Index Medicus. The use of punctuation marks in
examples should be strictly observed.

Examples;

Neville K for the magazine, Bromberg A, Bromberg
S, Hanna BA, Rom WN. The third epidemic multidrug
resis- tant tuberculosis. Chest 1994; 1 (4): 45-8 For
the book Mygind N. Nasal Allergy. Oxford, Blacwell
Scientific 1979; 257-70

Collins P. Embryology and development, Neonatal
ana- tomy and growth. In: Williams PL, Bannister LH,
Berry MM, Collins P, Dyson M, Dussek JE, Ferguson
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In Vitro Evaluation Of Enamel Demineralization Around
The Brackets After Er-Yag Laser Irradiation
And Flouride Application

Braket Cevresindeki Mine Demineralizasyonunun Er- YAG Lazer ve Florid
Uygulamasi Sonrasi in-Vitro Olarak Degerlendirilmesi

Oz

* Ridvan Oksayan

Amac: Bu in-vitro ¢alismanin amaci; birlikte ve ayri ayri flortr ve farkh doz-
*  Eskigehir Osmangazi larda Er:YAG lazer uygulamalarinin, braket ¢evresindeki mine yiizeyinde olu-
Universitesi Dig Hekimligi san demineralizasyona karsi etkilerini incelemektir. Gere¢ ve Yéntem: Bu
E‘;‘t?tﬁ’: OT?,SSOQU D) calismada 80 Ust daimi 1. premolar 8 grup olarak ayrilmistir: G1, kontrol;
sent, y G2, asidik fosfat florit (AFF); G3, 0.50 W Er:YAG lazer ; G4, 0.50 W Er:YAG
lazer + AFF; G5, 0.75 W Er:YAG lazer; G6, 0.75 W Er:YAG lazer + AFF;
G7,1 W Er.YAG lazer; G8, 1 W Er:YAG lazer + AFF. Braketler premolarlarin
bukkal yizeylerine yapistiriimistir. Demineralizasyon degerleri disin gingival
ve braket arasindaki bolgede DIAGNOdent yardimiyla dlgtlmistir. Son 6l-
cumde yuzey dizensizligi Atomik Kuvvet Mikroskobu (AKM) ile belirlenmistir.
Yapay curtk lezyonu olusturmak icin tim gruplar 5 ve 9 gunlik pH siklusuna
tabi tutulmustur. Veriler Kruskal-Wallis, Friedman and Duncan istatistik test-
leri kullanilarak analiz edilmistir (p<0.05). Bulgular: G1 ve G7 gruplarinda
istatistiksel olarak énemli derecede demineralizasyon gortlmustir (p<0.05).
Diger gruplarin demineralizasyon degerlerinde istatistiksel olarak 6nemli de-
gisiklikler goralmemistir (p>0.05). AFM kayitlarinda en iyi ylizey goruntisi
grup 4'te saptanmistir. Sonug¢: Uygun dozlarda Er-YAG lazer uygulamalari-
nin demineralizasyon Uzerine pozitif etkileri bulunmaktadir.

Anahtar Kelimeler: Braket; Demineralizasyon; Er -YAG lazer; Florur
Abstract

Objective: The aim of this in vitro study was to investigate the effects of
a fluoridated agent and Er:YAG irradiation with different doses, alone or in
combination, on enamel resistance to demineralization. Materials and Met-
hods: This study consisted of 80 premolars divided into eight groups: G1,
untreated (control); G2, Acidic Phosphate Fluoride (APF) for 4 min; G3, 0.50
Ridvan OKSAYAN W Er:YAG laser; G4, 0.50 W Er:YAG laser + APF; G5, 0.75 W Er:YAG laser;
ngg:{:ir g;cmuﬁngDa;i:rmﬁiz G6, 0.75 W Er:YAG laser + APF; G7, 1 W Er:YAG laser; G8, 1 W Er:YAG
onhodo};nics ES{(Seﬁir”URKEY Iaser + AP_F. Brackets were bonded to the buccal surfaces of premolars, and
Mail: ridvan.oksayan@hotmail.com demineralization values were measured before and after treatment from the
Phone :+905330279085 gingival aspects of the brackets, with DIAGNOdent. In last timepoint surface
roughness was detected with Atomic Force Microscopy (AFM). All groups
were subjected to 5 and 9 days of pH-cycling to produce artificial carious
lesions. Data were tested using the Kruskal-Wallis, Friedman and Duncan
tests (p<0.05). Results: G1 and G7 demonstrated significant deminerali-
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zation when compared to the initial measurements to
5th day measurement (p<0.05). The other groups did
not reveal significant changes in the demineralization
values (p>0.05). The best surface was observed in
the AFM records of group 4.Conclusion: Optimum
Er:-YAG laser irradiation with settings has a positive
effect on the decrease in demineralization.

Keywords: Bracket; Demineralization; Er YAG laser;
Flouride

Introduction

It is known that dental caries are the result of a si-
tuation of unbalance between demineralization and
remineralization (1). The maintenance of oral hygiene
is often difficult with many orthodontic materials (elas-
tics, springs, plastic sleeves), and this causes much
easier plaque accumulation in these areas (2,3). The
non-uniform surfaces of orthodontic appliances restri-
ct the naturally occurring self- cleaning mechanisms
of the oral tissues and saliva.

Clinical studies have shown that there is an increased
incidence of carious lesions on the facial and lingual
surfaces during treatment with fixed orthodontic app-
liances (1,4). Initial carious lesions in these regions
are defined as white spot lesions (WSLSs) in the lite-
rature. WSLs are areas of demineralized enamel that
usually develop because of prolonged plaque accu-
mulation. WSLs are the earliest indication of carious
disease, and have the appearance of a chalky white
spots on the surface of the tooth, showing an area of
demineralization of enamel, which are widespread in
populations with high levels of carious disease (5). An
increase in and higher severity of white spots, after
fixed orthodontic treatment have been found in trea-
ted teeth, around brackets and bands, than in untre-
ated teeth (4,6).

Experiments have revealed that enamel deminera-
lization has two initial stages: surface softening and
surface lesion. Therefore, exposing the aspects of
demineralization has become important. Many in vit-
ro techniques for diagnosing and detection of enamel
demineralization have been used in dentistry: clinical
visualization, stereomicroscopy, electron microscopy
and light-induced fluorescence (LIF) (7-9). In recent
years, LIF has become popular because it is a non-
invasive, easy and reliable method that does not
require additional equipment (7,10,11).
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Several preventive methods are used to reduce the
amount of demineralization around the brackets. One
of the most common of the widely used methods inclu-
des fluoride in toothpastes, gels, varnishes and mouth
rinses (12). The mechanism of fluoride reduces de-
calcification and caries, and has also been shown to
increase the resistance of enamel to acids (13).

In recent years, lasers have been widely used in den-
tistry for the detection of dental caries, root canal di-
sinfection, treatment of dentin hypersensitivity, soft
tissue surgery, pain reduction, etching of enamel for
bonding, and inhibition of enamel demineralization,
particularly when conventional treatments are not ef-
fective (14,15). Many researchers have demonstrated
that treatment with different lasers, either alone or in
combination with topical fluoride treatment, can redu-
ce the rate of enamel demineralization (16-20).

It is known that demineralization causes irregulari-
ties in the enamel surface. Atomic force microscopy
(AFM) can be used to compare the surface irregula-
rities and get an idea of the demineralization level.
AFM uses multiple mechanical scans in high resoluti-
on, and is often used for the analysis of surface irre-
gularities (21,22).

The aim of this in vitro study was to investigate the
effects of a fluoride agent and Er:YAG irradiation with
different doses (alone or in combination) on enamel
resistance to demineralization around orthodontic
brackets with LIF, and observe these with AFM.

Material-Method

Eighty sound premolars, which were extracted for ort-
hodontic reasons, were collected, and metal brackets
(Master Series, American Orthodontics, Sheboygan,
WI, USA) for upper first premolars were bonded to the
buccal surfaces of the teeth with adhesive (Transbond
XT, 3M Unitek, Monrovia, CA, USA). The study was
carried out using the possibilities of Orthodontic De-
partment of Gaziantep University Faculty of Dentistry
and the personel resources of the researcher with the
permission of head of the department. All of the teeth
were divided into eight groups as follows (Table 1):

G1- Untreated (control)

G2- Only acidic phosphate fluoride (APF) applied for
4 min

10.17343/sdutfd.337939
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G3- Only 0.50 W Er:YAG laser irradiated,

(0.50 W, 10 Hz, 50 mJ, Energy Density(ED):10 J/cm2)
G4- Er:YAG laser irradiated

(0.50 W, 10 Hz, 50 mJ, ED:10 J/cm2) + APF applied
G5- Er:YAG laser irradiated

(0.75 W, 10 Hz, 75 mJ, ED:15 J/cm2)

G6- Er:YAG laser irradiated

(0.75 W, 10 Hz, 75 mJ, ED:15 J/cm2) + APF applied
G7- Er:YAG laser irradiated

(1 W, 10 Hz, 100 mJ, ED:20 J/cm?2)

G8- Er:YAG laser irradiated

(1 W, 10 Hz, 100 mJ, ED:20 J/cm2 ) + APF applied

The Er:YAG laser irradiation and fluoride applica-
tions were done by the same investigator (R.O.) to
the enamel surface between the lower border of the
brackets and the gums.

Laser Application

An Er:YAG laser (Fidelis Plus 3, Fotona, Ljubljana,
Slovenia) with a contact handpiece with a diameter
of 0.8 mm was used in this study. Each tooth surface
was irradiated for 10 seconds at a 1 mm distance from
the surface.

Fluoride Application

The groups including the fluoride application used
1.23% APF topically (Sultan, Topex, NJ). The fluoride
gel was applied to the surface with disposable brush
tips and left undisturbed for 4 minutes. After the expo-
sure time, the fluoride was removed from the enamel
surface with cotton rolls (23).

Timeframe Of Study Procedure

T1 (0th day): Measurement of demineralization values
before the Er:YAG irradiation and fluoride application
from the gingival aspects of the brackets with a fluo-
rescence method, which used a tool for the detection
of caries (DIAGNOdent, KaVo, Biberach, Germany)

).

T2 (5th day): 5 days after the Er:YAG irradiation and/
or fluoride application.

T3 (9th day): 9 days after the Er:YAG irradiation and/
or fluoride application.

All demineralization measurements were done by the
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same operator. A single operator is used so that the
same regions can be measured with the same preci-
sion.

Ph-Cycling Procedure

The pH-cycling consisted of two solutions which were
used to produce artificial carious lesions. Each day,
all of the teeth were stored for 6 hours in a demine-
ralizing solution at room temperature, containing 2.0
mmol/L of calcium and 2.0 mmol/L of phosphate in a
75 mmol/L acetate buffer (pH 4.6). After the 6 hours of
treatment, all specimens were transferred into a remi-
neralizing solution for 17 hours, and were kept in this
remineralizing solution containing

1.5 mmol/L of calcium, 0.9 mmol/L of phosphate, and
150 mmol/L of KCI in a 20 mmol/L cacodylic buffer
(pH 7.0). Each group was immersed individually in 50
mL of solution. A two times thirty minutes wash in de
-ionized and distilled water was done between the
demineralizing and remineralizing phases, and at the
end of the process. This procedure continued for 9
days and the demineralization records were taken on
the 5th and 9th days (24).

Atomic Force Microscope (AFM) Procedure

Finally, the AFM study was conducted. AFM is a pro-
cess to evaluate the surface roughness of the enamel,
and all of the teeth were analyzed using this method
at the end of the pH-cycle at the T3 timepoint.

All of the values were calculated as the mean * stan-
dard deviation (SD) by SPSS software version 10.0
(SPSS Inc., Chicago, IL, USA). The obtained data
were analyzed by using the Kruskal-Wallis, Friedman
and Duncan tests for pairwise comparisons among
groups (p<0.05).

Results

Differences among the groups in T1, T2 and T3 The
demineralization scores did not show any significant
differences among the groups in the base measure-
ments at T1 (p>0.05) (Table 2). There were significant
differences among the groups at T2 (p>0.05) (Table
3). The T2 measurements showed that the APF group
(G2) had the lowest demineralization scores. The hi-
ghest demineralization was recorded in the Er:YAG
irradiated group (1 Watt) (G7) (Table 3). There were
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significant differences among the groups in the 9th
day measurements at T3 (p<0.05). The last measure-
ment revealed that the lowest demineralization scores
were recorded on the APF + Er:YAG laser (0.50 Watt)
irradiated group (G4). The highest demineralization
was observed (again) in the Er:YAG laser (1 Watt)
irradiated group (G7) (Table 4).

Differences between the groups T1-T2, T1-T3 and
T2-T3

T1-T2 (0th day to 5th day); The control group (G1)
and Er:YAG laser irradiated (1 W) group (G7) showed
statistically significant higher demineralization than
other groups (G3, G4, G5, G6 and G8) in this time
period (T1-T2) (p<0.05) (Table 5).

group I group 2

grul}/: S5 growp 6

T1-T3 (0th day to 9th day); The results showed no
statistically significant differences between groups’
demineralization score changes at this timepoint (T1-
T3) (p>0.05) (Table 5).

T2-T3 (5th day to 9th day); The results showed no dif-
ferences between the groups at this time period (T1-
T3) (p>0.05) (Table 5).

AFM Results

The lowest surface roughness was obtained in group
4 (Er:YAG laser irradiated (0.50 W, 10 Hz, 50 mJ) +
APF) with the AFM method. Group 8 (Er:YAG laser
irradiated (1 W, 10 Hz, 100 mJ) + APF) showed the hi-
ghest surface roughness with the AFM method (Table
6) (Figure 1).

.-l:.rnuly = group = 4

growup 8

growp 7

Figure 1. Atomic force microscope (AFM) images of groups at T3 timepoint

APF and laser application

Table 2 Comparison of the mean demineralization scores
in 8 groups measured with LIF in T1 (0 th day).

procedures
Groups APF Laser Groups T1 (0" day) p value
; Application | Application b Mean +/-S.d i
Group 1 - - Group 1 3.6 +/-0.70
: | Group 2 + - i | Group2 3.3 +/-1.57
i | Group 3 - 050Watt | || Group3 4.7 +1-1.49 |
.| Groupa + 050Watt | ii| Group4 | 3.6+-0.70 0203 |
g Group 5 5 0,75 Watt | Group 5 4.3 +/-1.64 §
i | Group6 + 075Watt | {i| Group6 | 45+/-1.58 §
i | Group7 - 1,00Watt | ii| Group7 | 3.5+-0.71 i
i | Group8 + 1,00 Watt | | Group 8 4.2 +/-1.81
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Discussion

It has been shown that nearly 50% of orthodontic pa-
tients exhibit clinically visible WSLs during treatment,
which lasts approximately 2 years. Therefore, our re-
search focused on the effects of preventive attempts
on demineralization.

Comparison of the mean demineralization scores
in 8 groups measured with LIF in T2 (5th day).

_____________________________________________________________

-Groups in the same column with different letters are
statistically significantly different

Groups T2 (5""day) | Duncan P
Mean +-S.d | Test | value | !
Group 1 4.2+/-1.03 b
{ | Group2 | 2.8+/-0.63 ab §
i | Group3 | 3.8+/-1.03 c §
{ | Group4 | 3.0+-0.47 0011* | |
Group 5 4.2+/-1.81
Group 6 3.7+/-1.34 ab
| | Group7 | 51+/-2.13 c
{ | Group8 | 3.9+/-1.10 c

*p<0.05 is statistically significant.

Table 5

Diagnosing the demineralization of teeth becomes
important, and DIAGNOdent is a useful, reliable and
non-invasive method to detect carious lesions. Bech-
told et al. used the LIF method to analyze the effecti-
veness of enamel sealants around orthodontic brac-
kets (25).

Comparison of the mean deminera- lization scores
in 8 groups measured with LIF in T3 (9th day).

_____________________________________________________________

~
-

-Groups in the same column with different letters are
statistically significantly different

Groups T2 (9*"day) | Duncan P
Mean +/-S.d| Test | value
Group 1 3.7+/-0.82 ab
i | Group2 | 3.0+/-0.67 ab §
i | Group3 | 3.7+/-0.95 ab §
i | Group4 | 2.9+/-057 a 0.044% | |
Group 5 3.8+/-1.99 ab
i | Group6 | 4.1+/-0.99 b i
| | Group7 | 4.6+/-184 b
{ | Group8 | 4.1+/-1.37 b

*p<0.05 is statistically significant.

Comparison of the mean demineralization score changes in 8 groups measured with LIF
between T1-T2 (Oth day to 5th day), T1-T3 (Oth day to 9th day) and T2-T3 (5th day to 9th day).
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-Groups in the same column with different letters are statistically significantly different
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Groups T2 (0t*"day) T2 (5""day) T2 (9t"day) Mean Mean Mean
; Mean +/- S.d | Mean +/- S.d | Mean +/- S.d | changes | changes changes i
; T1-T2 T1-T3 T2-T3 i
; (*p=0.013) | (p=0.062) | (p=0.161) | !
i | Group1 3.6 +/-0.70 4.2+/-1.03 3.7+/-0.82 0.60 a 0.10 ¢ -0.50d §
i | Group2 | 3.3+/-157 | 28+-0.63 | 3.0+-0.67 | -0.50b -0.30 ¢ 0.20d | |
i | Group3 | 4.7+/-149 | 3.8+/-1.03 3.7+/-0.95 -0.90 b -1.00 ¢ -0.10d §
Group 4 3.6 +/-0.70 3.0+/-0.47 2.9+/-0.57 -0.60 b -0.70 c -0.10d
i | Group5 4.3 +/-1.64 4.2+/-1.81 3.8+/-1.99 -0.10 b -0.50 ¢ -0.40 d i
i | Group6 4.5 +/-1.58 3.7+/-1.34 4.1+/-0.99 -0.80 b -0.40 c -0.40d 5
i Group 7 3.5 +/-0.71 5.1+/-2.13 4.6+/-1.84 1.60 a 1.10 ¢ -0.50d |
' | Group8 3.5 +/-0.71 3.9+/-1.10 4.1+/-1.37 -0.30 b -0.10 ¢ -0.20d i
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11:1)[:0 | The mean AFM values in 8 groups in T3

______________________________________________________________

______________________________________________________________

S

The base measurement score of the demineralization
was between 3.60 and 4.70. All of the groups showed
similar demineralization scores at T1. These results
led us to conclude that the initial status of the groups
showed similar responses to the demineralization
process.

Five days later, the lowest demineralization scores
were observed in the APF (only) group. Significant dif-
ferences were achieved by comparing the base me-
asurement with the 5th day scores. Corresponding-
ly, the control group and Er:YAG laser (1 W) group
were significantly different than the other groups,
performing the highest in the demineralization scores.
The lowest demineralization score was observed in
the Er:YAG laser irradiated (0.50 W) group (Table 5).
Interestingly, the lowest and the highest scores both
belonged to laser irradiated groups. High laser doses
may be cause microfissured morphology and mineral
loss on enamel surface. Due to this, demineralization
scores may be increased.

Our study showed that the Er:YAG laser, lower than 1
W average power, has reduced the demineralization
scores. It is known that applying the laser can reduce
the rate of enamel demineralization, and this can pre-
vent dental caries. The Er:YAG laser is an effective
instrument for the ablation of dental hard tissue due to
its wavelength of light emission, which coincides with
the absorption peak of water and hydroxyapatite. This
thermo-mechanical interaction allows the removal of
enamel and dentin effectively (26).

In the current study, the results of the Er:YAG laser

with 1 W average power increased the demineraliza-
tion scores dramatically. The Er:YAG laser irradiation

Med J SDU /

Groups Group 1 | Group 2 | Group 3 | Group 4 | Group 5 | Group 6 | Group 7 | Group 8
The mean 162.3 139.9 141.3 114.1 208.6 130.7 207.1 291.9
{ | AFM values i
i | in 8 groups i
; inT3 i

-’

with 1 W average power may injure the dental hard
tissue and, therefore, cause high demineralization
scores. The highest demineralization scores were ob-
served in the group which used 1 W average power
(Table 5). Many researchers also have concerns
about enamel irradiation with Er:YAG lasers, which
may cause some changes that create carious lesions.
Rodrigez-Vilchis et al. showed this by using SEM to
observe the changes in the enamel. They observed
craters and cracks on the enamel surface, but these
structures were not defined by the authors as greater
than expected (27).

Rios et al. studied the asscociation between APF
application and laser irradiation and found that this
method is an alternative preventive measure against
dental erosion (20). This increments were parallel to
our study, but in this literature researchers was used
Nd:YAG laser with high doses.

Many research studies have suggested the use of flu-
oride to reduce the incidence of decalcification (28).
The fluoride deposits in hydroxyapatite are from fluo-
rapatite, which activates the remineralization process.
Our results support these findings and, additionally,
that the application of only fluoride showed signifi-
cantly better results than in the control group. Interes-
tingly, applying fluoride not only decreased the decal-
cification, it reduced the negative effect of the Er:YAG
laser. Although applying 1 W average power showed
the highest harmful scores, the same value with fluo-
ride did not show high demineralization scores. These
results revealed that the Er:YAG laser irradiation plus
APF increased the remineralization process. Contra-
dictory to this study findings, the results of another
laser study, Er:YAG laser irradiation did not increase

2018:25(3):235-242
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acid resistance of the occlusal enamel surface as ex-
pected (27). This dissimilarity may be attributed by the
application region of the laser irradiation, the present
study we applied the laser irradiation buccal enamel
of first premolars but in this study they were used the
occlusal surfaces of third molars.

This result led us to think that the average power over
0.50 W may have a negative effect on the enamel of
the teeth. Therefore, the low average power of the
irradiation of the laser and application with APF has
a significantly positive effect on the demineralization
process.

The 9th day demineralization scores showed different
results from the previous data. The best score was
observed in the 0.50 W laser

irradiation with APF group. A comparison of the
groups revealed that the change between time points
did not show a statistically significant difference. Ano-
ther study for detecting initial lesions with DIAGNO-
dent revealed that technique was effective in detec-
ting the first demineralisation on enamel; however, the
method did not show any effect in monitoring lesion
progression after three cycles of in vitro deminerali-
sation (29).

Because of these results, the initial scores of demine-
ralization are important. The final values are depen-
dent on the previous values. Using laser irradiation
or applying fluoride were both settled at the 9th day.
In our study, we used AFM to observe the surface
roughness of the enamel. According to our study, the
greatest roughness was detected in the 1 W average
power with APF group. The average power with 0.75
W group had similar results to the 1 W group. Finally,
the laser irradiation under 1 W with the fluoride appli-
cation showed lower scores then the laser only appli-
cation groups.

Further laser and fluoride application studies are ne-
eded to evaluate the demineralization process with
new diagnosing and detecting technologies such as;
atomic absorption spectrometry and energy dispersi-
ve X-ray spectrometry.

Conclusions

Within the limits of this study, the following conclusi-
ons were drawn:
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1. Er:YAG laser irradiation with optimum power set-
tings has a positive effect on the decrease in demine-
ralization (as in applying fluoride).

2. The overdose values of applying the laser contra-
rily increase the demineralization, while applying the
overdose laser and fluoride inhibit the increase in the
demineralization.

3. Adding the fluoride application to the laser irradia-
tion may prevent the harmful effects of the laser irra-
diation.

Conflict of interest disclosure: The author declare no
conflict of interest related to this study.
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Histomorphometric Evaluation of Bone Regeneration
in Peri-Implant Osseous Defects Treated With Titanium
Prepared Platelet Rich Fibrin: An Experimental Study in a
Rabbit Model

Periimplantal Kemik Defektlerinin Titanyum Tiiplerde Hazirlanan
Trombositten Zengin Fibrin ile Kemik Rejenerasyonunun Histomorfometrik
Degerlendirmesi: Tavsan Tibiasinda Deneysel Calisma

Oz

*  Turan Emre KUZU

4 : Amac: Bu calismanin amaci titanyum tiplerde hazirlanan trombositten
** Hakan OZDEMIR

zengin fibrinin (T-PRF) deneysel olarak hazirlanmis periimplantal kemik
defektlerindeki rejenerasyonu incelemektir. Gere¢ ve Yéntem: Calismada
12 adet erkek wistar rat kullaniimis olup her bir tavsanin sag ve sol tibiasina

*  Sivas Agiz ve Dis Sagligi

Merkezi. SIVAS trephan frez ile 7 mm genisliginde 4 mm derinliginde defektler olusturulmustur.

Daha sonra 3,3X8 mm lik implantlar tibialara yerlestirilmis olup periimplantal
Eskisehir Osmangazi defektler sirasiyla Otojen greft, T-PRF, Bifazik Kalsiyum Fosfat greft
Universitesi, Dis Hekimligi (BCP) ile restore edilmistir. Kontrol grubu bos birakilip spontan iyilesmeye
Fakaltesi, Periodontoloji birakilmistir. 4 hafta sonra tim tavsanlarétenazi ile oldurilerek implant ile
A.D., Eskisehir beraber etrafindaki kemik alindi. Kemik-implant kontagi toludin mavisi ile

boyanan kesitlerin histomorfometrik incelenmesi ile degerlendirilmistir.
Bulgular: Otojen grupta (5267,50+228,95) kemik implant kontadl degeri
en yuksek cikmistir. Ancak otojen grup ile T-PRF grubu (3932,50+275,50)
arasinda istatistiksel olarak bir fark gézlenmemistir. BCP grubu ile kontrol
grubunda en disik BIC degerleri gozlenmistir. Sonuglar: Peri-implantal
defektlerin rejenerasyonunda T-PRF grubunda neredeyse otojen grup kadar
BIC degerleri bulunmustur. Bu yiizden T-PRF gelecekte yonlendirilmis kemik
rejenerasyonunda otojen matriksfonksiyonu goérevi gorebilir.

Anahtar Kelimeler: Titanyum Trombositten zengin fibrin,periimplantal defekt,
kemik-implant kontagi

Abstract

Yazisma Adresi: . ) . . . o

. _ Aim: The present study aims to investigate the healing of artificially created
Ydr. Dog.Dr. Hakan OZDEMIR peri-implant osseous defects using Titanium-Platelet Rich Fibrin Material
Ef;ﬁ:ﬂ::nﬁgminkﬁze's?”'Vers'tes" and Method: Bone defects (9-mm diameter, 4-mm depth) were created and
Periodontoloji ABD, Meselik implapt bedsf (S-mm diamete_:r, 6-mm depth) were prepared in the middle of
Kamptisii, Odunpazari, Eskisehir them in rabbit tibias (24 rabbits) used as the experimental model. Afterwards,
Tel: 05327870641 dental implants were installed into the left and right tibia (diameter 3.0 mm,

S A EIEECUUEIRCLE  |angth 8 mm). In the experimental groups, the peri-implant defect was filled

with Autogenous grafts (AG), Titanium-Platelet Rich Fibrin (T-PRF), Biphasic
Calcium Phosphate grafts (BCP). The control group did not receive any filling.
The bone-to-implant contact (BIC) was obtained by histomorphometrically
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examining the sections taken from the study groups.
Results: AG group was resulted in a high degree
of BIC. No difference of statistical significance was
found for the BIC as far as autogenous graft and PRF
groups are concerned. Conclusion: Peri-implantal
defects in regeneration of T-PRF were found to be
nearly as affective as the autogenous bone graft.
We, therefore, conclude that T-PRF can be used for
guided bone regeneration in the function of autogenic
matrix in the future.

Keywords: Titanium-prepared-Platelet-Rich-Fibrin,
Periimplantal defect, Bone-to-implant contact.

Introduction

Dental implants are generally consider as both
effective and popular methods used in restoring
missing teeth. Despite highly desirable outcomes and
the long-term survival rate, between 5 and 11 percent
of dental implants end up with failure.>? Peri-implant
bone defects should heal for optimal function and
aesthetics. A large number of researches have been
carried out with a view towards treating such defects,
in search of an optimal material and/or technique.
However, no consensus has been reached upon the
best one yet.

Various graft materials have been used in restoring
the peri-implant bone defects.®# It is autogenous
grafts that are considered the gold standard because
they are not only osteogenic but osteoinductive and
osteoconductive as well. The advantage of autogenous
bone is that it maintains bone structures such as
minerals and collagen, as well as viable osteoblasts
and bone-morphogenic proteins. Notwithstanding the
potential osteogenic characteristics that Autogenous
Bone Grafts (AG) possess, irregular resorption and
morbidity thatoccur where the grafthas been harvested
hinders the absolute success of this procedure.®
Bone-grafting materials like alloplasts, allografts
and xenografts are used in instead of autogenous
bone. The disadvantage of alloplasts is that they are
unpredictable in allowing bone formation®; therefore,
particles can be encountered within the grafted site
when the clinician returns for implant placement. The
alloplasts are known as artificial bone replacement
material. The advantage of alloplasts is that they do
not communicate diseases like HIV and hepatitis, and
low cost and unlimited volume of the materials.®
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Platelet-based preparations from patient’s own blood
provide an inexpensive alternative to commercially
available bioactive materials. Choukroun Leucocyte-
Platelet Rich Fibrin (L-PRF) consists of a fibrin matrix
with platelets and leukocytes.7 L-PRF has been
reported to include a large number of cytokines and
many growth factors that have an impact upon how the
soft tissue is finally regenerated and how it matures,
plus platelet-based growth factor AB (PDGF-AB),
transforming growth factor-1 (TGF-1), Insulin-like
Growth Factor (IGF), and vascular endothelial growth
factor (VEGF). By fostering angiogenesis, mitosis,
chemotaxis and proliferation of stem cells, these
help increase bone regeneration in the beginning.8
Platelet concentrates split into 4 groups based upon
how many leucocytes and fibrins they contain: P-PRP
(pure platelet-rich plasma, without leucocytes),
L-PRP (PRP with leucocytes included), P-PRF
(unmixed platelet-rich fibrin) and L-PRF (leucocytes-
containing PRF)9. Unlike other platelet-rich products,
L-PRF not requiring any biochemical modification
through anticoagulants or bovine thrombin.” PRF can
continually release growth factors from at least 7 days
to 28 days at the most.21% An application of L-PRF
upon the titanium implant surfaces showed that growth
factors covered the implants forming a fibrin layer for
platelets to adhere®!214, Recently studies have shown
L-PRF to promote a gradual release of autologous
growth factors, resulting in better and more lasting
impacts upon how rat osteoblasts grow and differ.11:1?

Tunali et al. report that platelet aggregation due to
titanium and the clot observed in the titanium tubes did
not clinically differ much when compared with glass
tubes.’® They also report that the fibrin carpet created
by titanium showed a better network structure®®, plus
the period during which the tissue was reabsorbed
was a much longer one?®. One reason why Titanium-
Platelet Rich Fibrin (T-PRF) is preferred is to prevent
short-term and/or long-term negative impacts dry
glass tubes, as well as removing the concerns
over silical. Interestingly enough, T-PRF has not
yet been reported to be effective in bone healing.
Furthermore, none of the studies conducted so far
has attempted to achieve a clear assessment of bone
healing. The present study seeks to assess how bone
gets regenerated in artificially-induced peri-implant
osseous defects that were treated with T-PRF.

Material And Methods
Experimental protocols were approved by Animal
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Ethics Committee of Faculty of Medicine, Cumhuriyet
University (B.30.2.CUM.0.01.00.00-50/77). The study
animals were put in separate cages in a room (with 12
h day/night cycles) with a temperature of 21°C. They
were provided with both libitum water and a pellet
diet suitable for laboratory conditions. To adapt to the
laboratory, the rabbits were placed in their cages for
two weeks prior to the onset of the experiment.

Study Design

12 adult white, 6-month old male rabbits from New
Zealand were used for this study (right and left tibia
bone), each weighing 3.0 kg. Four separate groups
were formed according to the study design. The
rabbits were placed in these groups indiscriminately.
1-AG group (n=6): receiving graft with Autogenous
graft; 2-T-PRF group (n=6): receiving only T-PRF;
3- BCP group (n=6): receiving only Biphasic Calcium
Phosphate graft (4BoneTM MIS Israel) group;
4-Control group (n=6): receiving no bone graft. A
collagen membrane was placed over all rabbits prior
to suturing. Their periosteum and skin were closed by
means of a 4-0 suture (Vicryl, Ethicon, (ABD).

T-PRF Preparation Method

T-PRF was prepared prior to the surgery for the
experimental animals. First, we took 5 mL of blood
from the animals through their central auricular artery
under anaesthesia in a blood collection titanium tube,
which was centrifuged soon afterwards (3,500 rpm,
15 minutes)®. The centrifugation resulted in a fibrin
clot that was extracted from the tube using forceps
under sterile conditions. This T-PRF clot was then cut
into small pieces.

Surgical Procedure

All operations were completed with the rabbits under
general anaesthesia with 2% of xylazine (Rompun 2%;
Bayer, Istanbul, Turkey) and 1% ketamine (Ketalar;
Eczacibasi-Warner Lambert, Istanbul, Turkey). The
site to be experimented with was first shaved and
then cleaned using povidone-iodine. Once these sites
had been incised, the right and left tibia bones were
exposed with subperiosteal dissection. We obtained
bony defects with a 7-mm diameter and a 4-mm depth
with the help of a trephine drill under saline solution
irrigation (Fig 1A,1B). The implant beds with a 3-mm
diameter and a 6-mm depth were obtained in the
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middle of each defect in line with the manual of the
implant system.8

Figure 1: Clinical photographs of surgical
procedures. A: Schematic view of defect;13

B: Empty defect; C: Autogenous Graft; D: T-PRF; E:
BCP; F: Control

The implant beds were rinsed with saline solution
in the aftermath of drilling. The implants (3.3X8 mm
AL-Technology dental implants Shark implants,
Germany) were inserted in the defects with primary
stability (6 mm depth). As for the upper part, it was left
free. Afterwards, healing caps were screwed tightly
on the implants. A peri-implant defect grafted with
AG, T-PRF, BCP and Unfilled are shown in (Fig 1C-
1F). The tissues also being tightly sutured in 2 layers
via degradable sutures (Pegelak, poly [glycolide-co-
lactide]; Dogsan, Trabzon, Turkey).

Postoperatively, the rabbits each were intramuscularly
given 50 mg/kg of ceftriaxone (Rocephin; Deva,
Istanbul, Turkey), and carprofen, 4 mg/kg (Rimadyl;
Pfizer, New York) in one dose for three consecutive
days.
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The animals were sacrificed 8 weeks after the
implantation process. Finally, all signs of unusual
healing were documented with the bones dissected
along with the implants.

Specimen Preparation

The bone, along with the implants, was totally removed
and exposed to four percent of neutral buffered
formaldehyde before histological assessment could
be made. Dehydration with rising percentages of
ethanol was observed after it was embedded in a
methyl methacrylate-based resin (Technovit 7200
VLC; Kulzer & Co, Wehrheim, Germany). method
Using the method developed by Donath and Breuner,
undecalcified ground sections were harvested from
not only the implants but also from the surrounding
bone.19 Sections were derived from every single
implant with the same longitudinal plane and reduced
to a thickness of 50 mm with diamond grinding. By the
end of this procedure, four sections had been derived
from the specimens and stained with toluidine blue.
Histomorphometric analysis

The sections obtained were meant to be used for
histomorphometric evaluations. We captured images
through a light microscope (Olympus BX50; Olympus
Optical, Tokyo, Japan) with the aid of an attached
digital camera (Olympus DP70) at X4 magnification.
All images were then downloaded to a personal
computer. Before performing image analysis, a
specific region of interest had been determined.
Relevant evaluations were made with Bioquant Osteo
Il image analysis software (Bioguant Image Analysis,
Nashville, TN). We measured the length of bone-to-
implant contact (BIC) (um) from implant shoulder to
end of the gap (4 mm).

Statistical analysis

Statistical analyses were made, using the SPSS
software (version 16.0 for Windows; SPSS, Inc.,
Chicago, IL, USA). The implants were incorporated as
independent values for analysis. Also, we determined
mean values and standard deviations for every single
group and variable factor. The disparity between the
groups was assessed using the variance analysis
and Tukey test. The disparity within the groups was
assessed through the Student t-test. The disparities
determined were accepted to be statistically significant
(p <0.05).
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Results

We did not observe any complications in the course
of surgical operation. The rabbits showed no post-
operative infections and made a quick recovery.
However, four of them died due to general anaesthesia,
which had to be replaced with another four rabbits.
The implants were observed to be still in situ when
the animals were euthanized. At the very end of the
experiment, osseo-integration was clinically achieved
for all the groups.

The histomorphometric measurements of the defects
showed satisfactory levels ofimplant osseointegration.
The bone tissue surrounding all implants indicated
healing (Fig 2A-2D). The newly formed bone showed

Figure 2: Photographs of the histological sections
seen by light microscopy at 8th weeks view of the
image in all groups. Length of bone to implant contact
in all groups was shown. Sections were stained

with toluidine blue. Original magnification, 4x. A: AG
group; B: T-PRF group; C: BCP group; D: Control
group; NB: New Bone

2018:25(3):243-250
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a direct connection with the implant surface in the
groups. BIC, notably in AG and T-PRF groups,
resulted in a high degree of BIC.

Comparison of the groups revealed that morphometric
measurements of BIC were of statistical significance.
There was a rapid increase in not only new bone
formation but also in the BIC of the test group (Table 1).
AG (5267,50+228,95) and T-PRF (3992,50+275,50)
group were resulted in a high degree of BIC. The
difference between the AG group with the BCP
(2904,50+312,82) and Control (1925,16+294,79) was
of statistical significance (p <0,05) but no difference of
statistical significance was found for the BIC as far as
AG and T-PRF groups are concerned (p>0,05). There
was no evidence for fibrotic tissue layer formation in
any groups.

Discussion

The present study seeks to determine the potential
impacts of T-PRF upon periimplantal bone defects
healing. Histomorphometric results showed BIC were
enhanced in the T-PRF treated peri-implant bone
defect in comparison with the AG, BCP and, control
groups after the implant placement.

Bone fill in the opening between implant and peripheral
bone is important to provide an osseointegrated
fixture. Although periimplant bone defect healing can
be obtained in gaps less than 2 mm by maintenance
of a blood clot, dimensional contraction of the alveolar
bone and accompanying resorption of buccal bone
after bone defects can lead to esthetic problems. Thus
it has been suggested that periimplant bone defects
should be grafted in periimplantal bone defect cases
to enhance osseointegration.?

Many studies have assessed reconstruction of peri-
implant bone defects with graft materials. These study
found enhanced BIC values in peri-implant defects
that were fixed with autogenous bone??2, In a dog
study by Kim et al?®,, it was reported the effects of
biphasic calcium phosphates upon how peri-implant
bone defects heal and concluded that biphasic
calcium phosphate bone substitute helped with defect
resolution.

In our study mean BIC in the 8th weeks was the

AG group (5267,50+228,95) and T-PRF group
(3992,50+275,50). The findings of this study agree
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Length (um) of BIC at all groups.

GROUPS BIC (X£S)
AG (n=6) 5267,50+22895a |
i TPRF (n=6) 3992,50+275,50b |
BCP (n=6) 2904,50+312,82
C (n=6) 1925,16+294,79
' P value p=0,001 }

~ -

Data are presented as mean (Standard deviation).
Abbreviations: BIC, bone-to-implant contact; AG,
Autogenous Graft; T-PRF, Titanium-prepared Platelet
Rich fibrin; BCP, Biphasic Calcium Phosphate grafts;
Control; Unfilled defect

a Statistically significant difference (p < .05) between AG
versus BCP and Control

b Statistically significant difference (p < .05) between
T-PRF versus BCP and Control

with those of Anitua et al*®. Another investigation by
these authors14 showed that a 51% BIC occurs as
long as implants are coated with Platelet-Derived
Growth factor compared to the 22% BIC observed
in the control group following eight weeks of healing.
Our results also confirm the data presented by Lee
et al**. who have reported that the mean BIC was
39% in experimental group and 17% in the control
one following eight weeks of healing. Using a similar
approach, our results support the findings by Fontana
et al25. Fuerst et al’®. reported a 55% BIC after the
implants had been coated with PRGF unlike 39% of
control group following four 4 weeks of healing. Wu et
al. described, histomorphometric results showed that
four weeks after healing, integration of the titanium
mini-screws and of the bones was remarkably better.
The authors stated that four weeks is a vital time point
for the integration of titanium mini-screws and of the
bones27. Simsek et al?®. reported the DFDBA plus
L-PRF group showed significantly greater increases
in BIC and compared with DFDBA plus saline solution.
Thus, adding L-PRF to DFDBA may enhance how
bone is formed in peri-implant bone defects because
of its enhanced osteoinductive properties.

In a study by Simonpieri et al®®., it was revealed that

new bone formation was 29.30% in the experimental
group and 11.06% in the control group. As to the study
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group, BIC was 17.11% in the control and 39.43% in
the study group. In this study, L-PRF applications not
increased not only new bone formation but also BIC
in significant levels.

There are known to be studies that have used only
L-PRF and others that have used L-PRF combination
with other graft materials. Studies, which use L-PRF
as the only filling material while sinus is being
augmented and the implant installed simultaneously,
have reported that the implant stabilizes with a high
amount of regenerated bone at 6 month after the
operation.?® While the sinus floor is being augmented,
a freeze-dried bone allograft (FDBA) and a L-PRF are
used, which reduces the time in which healing occurs
from six months to nearly four.®

T-PRF is acknowledged to be a new platelet
concentrate. Its preparation is based upon the
assumption that titanium tubes could be more
successful in activating platelets than the glass tubes
preferred for the Chouckroun’s method. This stuff is
meant to prevent possible side-effects of dry glass as
well as glass-coated plastic tubes. It is also meant to
remove speculations as regards silica in the short or
long terms, or both.20:2

In a recent study by Tunal et al., which investigated
the impacts of T-PRF upon connective tissue recovery
in rabbits, it was found that T-PRF was still present
on the 10th day but was reabsorbed on the 15th day.
T-PRF was found to have very good regenerative
potentials for both bone and connective tissues.
Also, it is the powerful fibrin architecture of the T-PRF
that permits an intense slow release. This release is
further reinforced by the fact that new growth factors
are produced by the leukocytes present in T-PRF
membrane. When T-PRF applied to the periimplantal
bone defect, regeneration potential of T-PRF may
stimulate implant healing over the surrounding bone
with the platelet rich layer.

In obtaining T-PRF, the most suitable centrifugation
for rabbit experiments was found to be 3500 rpm 15
min?2 . We also followed this protocol for our study.
The same study by Tunal et al. showed the re-
absorption period of T-PRF in tissue to be long. It also
reported that T-PRF might cause much longer impacts
for rabbits with a faster metabolism than PRF. PRF is
reputed to possess a re-absorption time that varies
from seven to eleven days in mankind.*® Furthermore,
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osteoconductive property of T-PRF was good, and
T-PRF membrane remains were observed in the first
month controls when used as a membrane alone.

Tunali et al. centrifuged venous blood of 18 ml
cultivated from humans and transferred half of this
blood into a Grade IV titanium tube of 9 ml and the
other half into a glass tube of 9 ml. It was observed
that T-PRF cultivated in the Grade IV titanium tube
was better than that in the glass one in terms of
having a better cellular structure and a fibrin network
with a better organization, tight-knit, and narrower
intervals.®

How bone regeneration gets stimulated is crucial,
and superficial applied growth factors can increase
bone formation. However, growth factors obtained
are expensive and involve several steps. In this study,
T-PRF upregulated the growth factors necessary for
enhancing bone formation.

Conclusion

Considering the limitations of our study, we assume
that T-PRF application during peri-implant bone
defects healing may increases the rate and especially
in sites where peri-implant bone defects healing may
be required. Furthermore, these results support the
hypothesis that grafting peri-implant bone defects of
T-PRF may enhance bone formation, thus promoting
BIC. Clinical studies are needed to demonstrate
efficacy in humans.
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Amag: Bu retrospektif calismada Uclinci molar disler hari¢ diger dislerin
gomdali kalma sikhginin arastirilmasi amaglanmistir. Gere¢ ve Yéontem: Bu
calismaya 2674 eriskin birey (Erkek/Kadin:1146/1528) (% 42.8/ %57.2) dahil
edildi. Hastalarin panoramik radyogramlari gémdali dislerin varlii agisinda
Uc oral ve maksillofasiyal radyoloji uzmani tarafindan degerlendirildi. Gomuli
dislerin; cinsiyet ve cenelerdeki dagihmlarini karsilastirmak igin ki-kare
testi kullanildi. P <0.05 istatistiksel olarak anlamli kabul edildi. Bulgular:
135 hastada toplam 167 gomulla dis saptandl. Bunlarin 74’0 kadinlarda,
61'i erkeklerde idi. GOomUIu diglerin buyuk kismi maksiller kaninlerden
olusmaktaydi. Sonug¢: Bu epidemiyolojik calisma dnceki ¢calismalarla buytk
benzerlikler gostermektedir ve ayni toplumda daha fazla sayida birey Gizerinde
incelenmesi uygundur.

Anahtar Kelimeler : Gomulu disler, Radyogram, Zahiri hipodonti

Abstract

Objective: The objective of this study was to investigate the incidence of teeth
other than the third molar teeth to remain impacted. Material & Methods: A
total of 2674 adult persons (Male/Female: 1146/1528; 42.8%/57.2%) were
included in this study. Panoramic radiograms of the patients were evaluated
by three oral and maxillofacial radiology specialists for the presence of
implanted teeth. Chi-square test was used to compared the distribution of
the impacted teeth to genders and localization in the maxilla and mandible. P
<0.05 values were considered statistically significant. Results: A total of 167
impacted teeth were found in 135 patients. Of these, 74 were in females and
61 in males. Majority of the impacted teeth consisted of maxillary canines.
Conclusion: This epidemiological study showed close similarities with the
previous studies, and we recommend examination on a larger number of
individuals in the same population.

Keywords: Impacted teeth, Radiogram, Apparent hypodontia
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Introduction

Impacted teeth are defined as the teeth that could
not take their places in the dental arch during the
expected normal eruption period due to various
reasons, causing clinically important outcomes (1,2).
Numerous systemic factors such as the local reasons
including pressure applied by the adjacent teeth,
increased density in the bone and soft tissue, chronic
infections in the surrounding soft tissues, insufficient
mandibular growth, lack of space in the maxilla,
and persistence of the deciduous teeth, and some
endocrinological (hypothyroidism) and metabolic
disorders (mucopolysaccharidosis), anemia, systemic
reasons such as vitamin D deficiency (rickets), Down’s
syndrome, syndromes like cleidocranial dysplasia,
and achondroplasia, and systemic infections
(tuberculosis, congenital syphilis), developmental
disorders such as cleft palate and lip cause the teeth
to remain impacted (2).

Transmigration is defined as the migration of an
unerupted tooth to the opposite side by passing the
middle line in the alveolar bone. Impacted teeth may
remain asymptomatic in the alveolar bone without
causing any symptom and pathology for a long
time, as well as they may lead to root resorption
in the neighboring teeth, temporomandibular joint
disorders, neuralgiform pain, local infections, cystic
and neoplastic pathologies (3). Impaction of the
teeth may be restricted to a single tooth as well as
may affect all teeth. Both permanent and deciduous
teeth may remain impacted. Impacted teeth are more
infrequently seen in the primary dentition period, and
the differential diagnosis should be made in order
to distinguish from ancylosis induced secondary
retention cysts(2).

The most common impacted teeth among the
permanent teeth are the third molar (4,5) followed by
maxillary canine, maxillary and mandibular premolar,
and maxillary lateral. The reason for the third molar
teeth to remain impacted has been shown as lack of
sufficient place in the maxilla due to being the last
erupted teeth. There are many studies evaluating the
incidence of impacted third molar teeth (6-8). This is
the case also for the maxillary canine teeth that may
often remain impacted. Because they erupt after the
maxillary lateral and maxillary first premolar and can
not found a sufficient place.

Med J SDU /

There are different results in terms of the incidence
of impacted teeth in the mandible and maxilla, with
some were more common in the mandible, and the
others in the maxilla (6,9,10). In contrary to the studies
reporting no difference between the genders in terms
of the incidence of impacted teeth (7,11), there are
also studies stating more common impacted teeth in
women than in men (12).

The objective of this study was to determine the
incidence, localization, and gender distribution of
the impacted teeth seen on permanent dentition
other than the third molar teeth in Southern Turkish
population aged between 15 and 35 years.

Material & Methods

This study was designed as a retrospective study
to evaluate panoramic radiograms of the patients
who presented to the Akdeniz University, Faculty of
Dentistry, Department of Dental and Maxillofacial
Radiology for routine examination between January
2015 and June 2016. A total of health 2674 adult
persons (Male/Female: 1146/1528; 42.8%/57.2%)
who had no systemic and/or congenital disease and
no history of orthodontic treatment were included in
the study. The gender and age distributions of the
subjects are presented in Table 1. All permanent teeth
except the third molar were evaluated with a high
quality panoramic radiograph (PR). As the study was
conducted to retrospectively evaluated panoramic
radiograms of the patients, no ethical committee
approval was received.

Panoramic radiograms of the persons with missing teeth
and those with impacted teeth which at least 75% of the
development had not been completed were excluded
from the study (Figure 1). The demographic patient data
were accessed through electronic patient files.

Panoramic radiograms of all patients were taken
in the Akdeniz University, Faculty of Dentistry,
Department of Dental and Maxillofacial Radiology
by the same persons with PLANMECA, OY 00880
(Helsinki, Finland) device in a patient standing on
vertical position using an appropriate radiation dose.
All panoramic radiograms were evaluated by three
oral and maxillofacial radiology specialists. The teeth
recognized as impacted by all three specialists and
the information about the gender and localization
(mandible-maxilla) were recorded. Interobserver
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reliability was found as 98%.

Statistical analysis

Statistical analyses were performed using SPSS
(Statistical Package for Social Sciences; 21.0, SPSS
Company, lllinois, USA) for Windows (21.0, SPSS
Company, lllinois, USA) software. Comparison of the
incidence of impacted teeth between the groups and
genders was made using Chi-square test. A P value
<0.05 considered statistically significant.

Results

Of the 2674 persons included in the study, 1528 were
females (57.2%) and 1146 males (42.8%). The mean
age was found as 24.08 £ 6.57 years in females,
26.36 + 4.59 years in males and 25.05 *+ 5.68 years

and male persons with and without impacted teeth
with P values found as P =0.07, P=0.4 and P = 0.23;
respectively (Table 1).

Impacted teeth were detected in 4.84% of the female
individuals and 5.32% of the male individuals. There
was no statistically significant difference between the
genders in terms of the incidence of impacted teeth
(P =0.54). Atotal of 167 impacted teeth were found in
135 persons. Only one tooth in 104 persons (3.88%),
two teeth in 30 persons (1.12%), and three teeth in
only one person (0.03%) were evaluated as impacted
teeth (Table 2).

Table 2 Distribution of impacted teeth

iq er;_tire g[)oup. Agehdifferegce was 0ngt statisticallé/ Impacted teeth Patient Total
significant etweent e genders (P >0.05). Impacte i s | Impacted i
teeth were found in a total of 135 persons (5.04%). teeth (%) :
Of the 135 persons (mean age: 24.44 + 5.72 years) ! . i
with impacted teeth, 74 were females (mean age: 1 104 104 (62.2%)
23.96 + 6.03 years) and 61 males (mean age: 25.04 + | 2 30 60 (35.9%) i
5.14 years). No statistically significant difference was : 3 1 3 (1.7%) ;
found between the mean age of entire group, female Total 135 167 (100%)
Distribution of gender and mean age in the study population

Impacted teeth (+) | Impacted teeth (-) All group P value +
Patient number 135 2539 2674
i All group i
| % within 100% 100% 100% <0.05 :
| | Female
v % within 74 1454 1528 <0.05 ;
i 54% 57.3% 57.2% |
i Male i
t | %within 61 1085 1146 <0.05 :
; 46% 42.7% 42.8% §
i Age Mean + SD Mean + SD Mean + SD
i 0.07 ;
i All group 24,44 £ 5,72 24.65 £ 5.61 25.05+5.68 |
i 0.4 i
i Female 23.96 + 6.03 24.22 + 6.94 24.08 + 6.57 i
i 0.23 ;
1| Male 25.04 £5.14 27.29 £ 4.34 26.36 + 4.59 ;

SD: Standard deviation, + Chi-square test
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The most common impacted teeth were found in
the maxillary canine teeth (62.8%) followed by the
secondary premolar teeth (14%). Of the total 167
impacted teeth, 126 (75.4%) were localized in the
maxilla and 41 (24.6%) in the mandible (Table 3).
When localization of the teeth impacted in the
right and left sides was examined; no statistically
significant difference was found between the two
sides in the maxilla (P = 0.08), but a statistically
significant difference was observed between the right
and left sides in terms of the incidence of impacted
teeth (P = 0.007). Number and percent distribution of
the right- and left-sided impacted teeth in the maxilla
and mandible are shown in Table 3.

Discussion

In this study, impacted teeth were found in 135 of
2674 persons (5.04%). In their studies, Ezoddini et
al. (13) found the incidence of impacted teeth as
8.3% in 480 patients, and Chu et al. (8) as 28.3% in
7486 patients. However, the third molar teeth were
included in both studies. Since the third molar teeth
are the most commonly impacted teeth, the incidence
of impacted teeth might be found high in the studies
including these teeth.

n the present study, the third molar teeth were not
included, and the most common impacted teeth were
found as maxillary canine teeth (62.8%) (105 teeth,
101 patients). Evaluating these patients, a single
maxillary canine teeth were found to be impacted in
97 persons and both maxillary canines in 4 patients.

The prevalence of impacted teeth was found as 3.9%
in the maxillary canine teeth. Chu et al. (8) found
the incidence of impacted maxillary canine teeth
as 0.8%. One impacted maxillary canine tooth was
found in 14 patients with a prevalence of 0.5%. The
incidence of mandibular impacted teeth was similar
with the literature. Impacted mandibular impacted
teeth was found as 1.29% by Yavuz et al. (14), 0.22%
by Grover and Lorton (15), and 1.36% by Sanu et al.
(16). Fibrous dysplasia should be kept in mind in the
differential diagnosis of impacted mandibular teeth.
In the present study, maxillary canine teeth remained
more commonly impacted by seven folds of the
mandibular canine teeth. This is consistently with the
results of other studies in the literature (8).

The most common impacted teeth following the third
molar teeth were respectively maxillary canines,
mandibular canines, mandibular and maxillary
premolars, and maxillary middle incisors , consistently
with the previous studies (8, 12). In our study, the
incidence of impacted teeth in the maxilla was higher
by about three times than the mandible (Table 3). This
result was similar to the results of the studies by Shah
et al. (9), and Brown et al. (6). Whereas similar rate
of impacted teeth was found in the maxilla, impacted
canine teeth were more common in the right side in
the mandible.

In this study, no statistically significant difference was
found between female and male persons in terms of
the prevalence of impacted teeth (P = 0.54). Whereas
Kramer et al. (11) and Schersten et al. (7) found
no difference between the genders in terms of the

Table 3 Distribution of impacted teeth in the upper and lower jaws in the right and left regions

: Santral | Lateral | Canin | 1.premolar @ 2.premolar | 1. molar | 2.molar All ;
i 1 incisor group | !
; incisor ;
| | Right 3 - 53 - 5 1 1 63 | |
i | Left 1 52 7 - 3 63 i
i | Maxilla 2.3% 62.8% 7.18% 0.59% 2.3% 126 i
i 75.4% :
! | Right - 1 12 3 5 - 7 28 i
| Left - - 2 7 4 13 §
i Mandible - 0.59% 8.38% 1.7% 7.18% 6.58% 41 ;
: 245% | i
{ | All group 4 1 119 3 24 1 15 167 ||
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prevalence of impacted teeth; Rozsa et al. (12) and
Dural et al. (17) reported higher incidence of impacted
teeth in female persons.

Impacted teeth are frequently asymptomatic, while
pain, swelling, chronic infection, and fistulization may
be observed based on the localization (14). In addition,
cystic lesions may accompany in the teeth impacted
in the maxilla and mandible. Recommendation for
the impacted teeth include radiological follow-up at
certain intervals, surgical extraction, and bringing to
the normal localization with orthodontic therapy (14).
The impacted canine teeth can be followed-up in case
of asymptomatic conditions, advanced age, clinical
conditions that are not eligible for surgical treatment,
and rejection of the surgical operation by the patient.
Whereas the previous studies included the third
molar teeth, in this study we did not include these
teeth. Therefore, 62.8% of the teeth considered as
impacted were determined as the maxillary canine
teeth. The rate of impaction was found as 8.38% in
the mandibular canine teeth. After the maxillary and
mandibular canine teeth, maxillary and mandibular
second molar teeth were observed by 7.18%. Unlike
the other studies, the second premolar teeth were
followed by the mandibular second molar teeth by
6.58%. No impacted tooth was detected among the
mandibular lateral incisors and first premolar teeth,
and maxillary central incisors and first molar teeth
(Table 3).

Conclusion

The third molar teeth were not included in this study,
and maxillary canine teeth were found as the most
common impacted teeth. The incidence of impacted
teeth was higher by about 3 times in the maxilla than
in the mandible. No difference was found between
male and female persons in terms of the incidence of
the impacted teeth.
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Amag: Diinya Saglik Orgiiti'nin tanimina gére akiler ilag kullanimi(AiK) “ki-
silerin klinik bulgularina ve bireysel 6zelliklerine gére uygun ilaci, uygun siire
ve dozda en disuk fiyatta ve kolayca saglayabilmeleri “olarak tanimlanmistir.
Universite 6grencileri AiK hakkinda dogru tutum ve davranisi gelistirebilmele-
ri icin egitim almalari gerekir. Arastirmanin amaci 6grencilerin AiK konusunda
bilgi sahibi olmalarini saglamak ve edinmis olduklari bilgiyi diger tip fakiltesi
ogrencileri ve farkli fakilte 6grencileri ile paylasmak ve bu konuda bilgi ve tu-
tum degisikligi olusturmalarini saglamaktir. Metod: Literatiir taramasi sonucu
gelistirilen bir anket formu segcilen AIK Arastirma Grubu 6grencileri tarafindan
Ahi Evran Universitesi Tip fakiiltesi ve Fen Edebiyat Fakiiltesi 6grencilerine
yliz yuize goérisme yontemi ile uygulandi. ilk anket uygulandiktan sonra 5
hafta siire ile AIK Arastirma Grubu tarafindan anket uygulanan égrencilere
sunum, poster sunumu, brosir dagitimi ve egitici oyunlar gibi etkinlikler ara-
ciigi ile AIK hakkinda egitici bilgiler verildi. Egitimlerden sonra ayni anket,
uygulanan kisilere bir kez daha uygulandi. Calismanin istatistik verileri SPSS
20.0 programi kullanilarak degerlendirildi. Bulgular: Calismaya 300 kisi dahil
edilmistir. Katilimcilarin %34.8'i siklikla ila¢ kullandiklarini belirtmislerdir. Ca-
hismaya katilanlarin egitim 6ncesi AiK hakkindaki puan ortalamasi 9,86+2,72
iken egitim sonrasindaki puan ortalamasi 12,98+2,08 olarak tespit edildi. Og-
rencilerin, egitim dncesi ve sonrasinda AIK ile bilgi diizeyi degerlendirilme-
leri arasinda istatistiksel olarak anlamh fark oldugu saptanmistir (p<0,05).
Sonug: Tum bu bulgularla ilaglarin akilci kullaniminin tniversite égrencileri
arasinda yayginlastiriimasinda akran egitiminin olduk¢a énemli oldugu sonu-
cuna varilabilir.

Anahtar Kelimeler: ilag, Ogrenci, Egitim

Abstract

Objective: According to the definition by the WHO, rational drug use
(RDU) is defined as that patients receive medications appropriate to their
clinical needs, in doses that meet their own individual requirements, for an
adequate period of time, and at the lowest cost to them. In this study, the aim
was to teach the research group students the stages of scientific research,
to ensure they gained knowledge about RDU and shared this knowledge
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with other students in the medicine and in a different
faculty, ensure changes in knowledge and attitudes
about this topic. Method: A survey form developed
after a literature search was applied by Ahi Evran
University Faculty of Medicine RDU research group
students to students in the Faculty of Medicine and
Science and Literature during face-to-face interviews.
After the first survey was applied, the students who
answered the survey were informed about RDU by
the Faculty of Medicine RDU Research Group throu-
gh activities like presentations and educational ga-
mes. The same survey was applied to the students
again. The statistical data in the study was assessed
using SPSS20.0 program. Results: The study inclu-
ded 300 individuals. Of the participants 34.8% stated
they frequently used medicines. The mean points for
RDU before training were9.86+2.72, while after trai-
ning the mean points were identified as12.98+2.08.
There was a statistically significant difference betwe-
en the information levels about RDU before and after
training (p<0.05). Conclusion: From these results it
may be concluded that peer education is very impo-
rant in popularizing rational use of medicines among
students.

Keywords: Drug, Students, Education
Introduction

Rational drug use (RDU) is a process involving a com-
bination of many correct procedures related to the use
of medicine. This process is a systematic approach
encompassing elements like correct diagnosis of the
patient, determination of treatment aims, choice of
correct medicine that is appropriate for treatment and
has proven efficacy, writing an accurate prescription
for the patient, beginning treatment and informing the
patient, and continuation, monitoring and assessment
of treatment (1). According to the World Health Orga-
nization (WHO) definition, RDU is that “patients rece-
ive medications appropriate to their clinical needs, in
doses that meet their own individual requirements,
for an adequate period of time, and at the lowest cost
to them and their community”. As understood from
this definition, among the aims of the RDU approa-
ch are preventing excessive and erroneous medicine
use, preventing loss to the economy of the country
that may result, preventing harm to the individual due
to misuse of medicines and reducing antimicrobial re-
sistance rates during treatment with medicines (1; 2).
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One of the most significant problems in irrational use
of medicine is lack of education. However, it is clear
there are many reasons apart from this due to socio-
cultural, administrative, economic and regulatory me-
chanisms (3). In Turkey it appears university students
consume medicines ignorantly and mistakenly. There
are many reasons for this. The main reasons for the
lack of rational use of medicines may be listed as eco-
nomic insufficiency, limited university opportunities,
not applying to health organizations, time problems in
applying to health organizations, being far from family,
stress and psychological problems (4; 5). It appears
that globally spending on medicine has a value close
to 900 billion US dollars. This value reveals the size
of the financial dimension of irrational use of medicine
(6). Medicine errors are perhaps the most important
of the mistakes affecting the safety of patients. Due to
the lack of education on this topic for young doctors,
the percentage of these errors increases every year.
Arange of data has shown that information-based er-
rors can be reduced by training in the period before
and after graduation (7). The WHO presented some
recommendations with the aim of popularizing RDU
(8). Training before and after graduation was among
these recommendations. Similar recommendations
were mentioned at a workshop at Refik Saydam Hy-
giene Center (9). RDU training has special importan-
ce to ensure that all health workers providing medici-
nes in society have the correct attitudes and behavior.
The majority of medicine errors in hospitals and in the
field are made by newly graduated doctors which em-
phasizes the necessity to include training with the aim
of increasing awareness of RDU in the early period of
education for doctor candidates studying in medical
faculties (10).

In light of this information, a research group was cre-
ated under the auspices of the Research Group Les-
son in the 1st year syllabus of the Faculty of Medicine
at Ahi Evran University and a research group of 6 stu-
dents were requested to complete research related to
“Rational Drug Use”. Accompanied by a supervising
professor, these students planned a study related to
“Rational Drug Use”. This planned study was comple-
ted with the aim of increasing awareness about RDU
among medical faculty students and to measure the
information and attitudes about RDU among medical
faculty and other faculty students through peer trai-
ning about this topic and to ensure a change in the
mistaken information and attitudes.
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Material and Method

The population of this descriptive type study comp-
rised 300 students studying at Ahi Evran University
Faculty of Medicine and Ahi Evran University Faculty
of Science and Literature.

Data were collected within the scope of the Research
Group lesson in the 1st year of Ahi Evran University
Faculty of Medicine syllabus in the spring and fall se-
mesters of the 2016- 2017 educational year. A survey
form was created after a literature search by the 6
students in the Rational Drug Use research group (5;
11). Written permission was obtained from the rele-
vant organizations and Ahi Evran University Faculty
of Medicine Clinical Research Ethics Committee to
collect data and complete the research. The survey
form included the sociodemographic characteristics
of students and a range of questions about their be-
havior related to RDU. Before the survey form was
applied, the aims were explained to students partici-
pating in the research and consent granted; privacy of
the students was respected. The survey forms were
distributed and collected during the students’ breaks.
The survey forms were completed during face-to-
face interviews. After the first survey was applied, the

Rational Drug Use research group students provided
peer education through a range of educational activi-
ties like presentations, posters, brochures and brains-
torming sessions about RDU. Later the survey was
administered again to the same people. It took 10 mi-
nutes to complete the survey form.

Statistical Assessment

Data collected were uploaded to the SPSS 20.0 prog-
ram. Descriptive data are given as percentage, num-
ber and mean. A value of p<0.05 was accepted as
significant.

Results

The study included 300 students. When the sociode-
mographic characteristics of the participating students
are assessed, mean age was 20.86+2.58 years (min:
17, max:42). Of participating students, 97.7% (n: 284)
were students of the science and literature faculty.
Of participants, 59.7% were female. The question of
whether medicine was used frequently was answered
“yes” by 34.8% of students (Table 1). While 88.7% of
students answered the question of “on whose advice
do you take medicine?” asked to assess RDU with

Correlation of the choroidal and macular thickness between groups
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“doctor” on the first test, in the second survey this
rate rose to 94.3%. While 43% of students answered
“yes” to the question “do you advise others about me-
dicine?” on the first test, on the second test the rate
answering this question positively fell to 13.3%. The
answer “no” was given by 68% to the question “do
you take medicine based on the advice of others?” on
the first survey, while this rose to 88% on the second
survey (Figure 1).

The question “what do you do with medicines left after
treatment finishes?” was answered with the respon-
se “l give to a health organization” by 9% in the first
survey, while this rate rose to 44% on the second sur-
vey. On the first survey 45% of participants answered
the question “when you want to use medicine found
at home, who do you ask?” with “doctor” and this
rate was 61% on the second survey. On the first test
48.3% of participants marked “appropriateness for ill-
ness” in answer to the question of what to pay attenti-
on to when using medicines found at home, while this
rate was 69% on the second survey (Figure 2).

The students answered “| consult a doctor” to the qu-
estion of “what do you do if you are sick?” 60% of the
time on the first survey, and 72.3% of the time on the
second survey. The question “do you pay attention to
using medicines at the right time and appropriate do-
ses?” assessing compliance with RDU was answered
with “yes” by 71.7% of the students on the first survey,
while this rate rose to 88.7% on the second survey.

Assessmentof changes in

attitude and ior of

Again the rate of students answering “what way do
you use medicines given by a doctor?” with “I use for
as long as advised by the doctor or pharmacist” rose
from 23% on the first survey to 42.7% on the second
survey. The question “when you need any medici-
ne how do you obtain it?” was answered with “from
a pharmacy with a prescription” by 49.7%, while on
the second survey this response was given by 70.3%
(Table 2). In answer to the question of “if you have any
food or medicine allergies, do you inform the doctor or
relevant health worker?”, 65.7% answered “yes” on
the first survey while on the second survey this rate
rose to 85% (Table 2).

The question assessing knowledge of rational antibi-
otic use of “do you use antibiotics without an exami-
nation?” was answered “no” by 40.3% on the first sur-
vey, while this rate rose to 79% on the second survey
(Figure 3).

The final question of “do you use medicine without a
doctor’s examination?” was answered “no” by 63.7%
on the first survey and by 75% on the second survey
(Figure 4).

The mean points for RDU before training were
9.86+2.72 (min:1, max:15), while after training the
mean points were identified as 12.98+2.08 (min:6,
max:17). There was a statistically significant differen-
ce identified in the assessments of students’ knowled-
ge of RDU before and after training (Figure 5).
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Figure 1: Assessment of changes in knowledge, attitude and behavior of
students related to medicine recommendations
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Discussion

Of students participating in the study, 88.7% stated
they took medication on the advice of doctors (Figure
1). This rate is similar to the one found in the study by
Karakurt et al. of 80% (5). However, after peer edu-
cation in our study, this rate increased to 94.3%. This
increase shows that peer training is very effective for
RDU. Peer education is based on the fact that young
people interact and identify better with their peers and
is an education activity developed based on the social
learning concept (11). Itis a very effective educational
method. This educational method has been used for
young people in previous studies for topics like vio-
lence, family planning and substance abuse; however
there was no study encountered on the use of peer
education for RDU. As a result, our study is very va-
luable as an example for education about RDU. In
our study 43% of students stated they gave advice
about medicines, while after training this rate fell to
1 3%. Again, while students took medicine based on
the advice of others before training, after training the
rate of those who would not take such medicine inc-
reased to 88% (Figure 1). Another study found 17%
of participants used medicine based on advice from
those around them, while 25.3% recommended medi-
cine that worked for them to others (12). In our study,
these values are similar. However, we see there is a
reduction in those taking medicine on the advice of
others after training.

In the assessment of the knowledge, attitude and be-
havior of students to left over medicine, 9% answered
that they gave left-over medicine to “health organizati-
ons” while after training this rate increased to 44%. On

Med J SDU /

the subject of medicine found at home, on the second
survey 61% of students stated they got their informa-
tion from doctors (Figure 2). Another study found stu-
dents used medicine without prescriptions due to lack
of time for 37.6%, due to the intensity of lessons for
12.4% and due to the intensity of lessons for 6.4%
(13). The use of unprescribed medicine is a very se-
rious problem in RDU. Medicines prescribed but not
used and left at home is another serious problem. In
fact, antibiotics are mainly found among half-finished
medicine at home. Not complying with the duration of
use of antibiotics leads to half-finished antibiotic pac-
kets left at home. When people get sick again, they go
to the doctor for examination but rather than getting
prescription medicine they use the half-finished antibi-
otics at home. Hence in our study in answer to the qu-
estion “do you use antibiotics without examination?”,
the majority of students answered “yes” on the first
survey (Figure 3). A study in Izmir identified that 83%
of participants used non-prescription antibiotics (14).
However, after peer training in our study the majority
of students stated they would not use antibiotics wit-
hout a doctor’'s examination. This result shows that
peer training is very effective at changing knowledge,
attitudes and behavior about RDU. On the first sur-
vey 63.7% of students answered “no” to the question
“would you use medicine without a doctor’s examina-
tion?” while on the second survey this rate increased
to 75% (Figure 4). A study by Kiran et al. identified
that non-diagnosis medicine consumption was most
common for groups like pain killers, multivitamin pre-
parations and stomach medicines (15).

There was a serious increase in the percentage of
responses to the question assessing compliance of
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patient medicine use with RDU between the first and
second survey (Table 2). Compliance is the patient’s
compliance with the treatment regime and active role
in this process. Lack of compliance during treatment
causes deficiencies and inconsistency during the tre-
atment process (16). As a result treatment complian-
ce is a very important topic in RDU. Before RDU peer
training, 49.7% of students stated they obtained me-
dicine from pharmacies with prescriptions. This rate
increased to 70.3% after training (Table 2). A study
in Ankara found that 72.8% of people with medicines
at home had the medicines prescribed by a doctor
and bought at a pharmacy (17). A study by Bilgili et
al. (18) found that 33.8% of participants in the study
had bought medicines without a prescription from
pharmacies. In our study, the rate buying medicines
from pharmacies without prescriptions was 21.7%,
while after training this regressed to 10.3%. On the
first survey, 65.7% of students stated they would in-
form doctors or relevant health personnel about any
food or medicine allergies. On the second survey after
training, this rate rose to 85% (Table 2). A study by
Vural et al. (19) showed the majority of participants
paid attention to situations like asking about allergies.

In our study we saw the mean points about RDU were
9.86+2.72 (min: 1, max: 15) on the first survey. Howe-
ver after training the mean points were identified as
12.98+2.08 (min: 6, max: 17). A statistically significant
difference was identified between the knowledge le-
vels of RDU before and after training (p<0.05) (Figure
5). This result show how effective our peer training
related to RDU was in changing the behavior of parti-
cipating students related to RDU.

Conclusion And Recommendations

RDU is a very important topic related to preserving
and increasing the health of society. Research in
OECD countries in recent years have shown that Tur-
key was in 1st place with very high rates of 42.2%
irrational use of antibiotics indicating that more impor-
tance should be given to RDU in our country. Univer-
sity students comprise an important section of society
and are a group most open to learning. Medical fa-
culty students comprise the doctors of the future. Peer
group training is education completed in a friendly
environment among students. Groups trained in this
way have been proven to display permanent beha-
vior changes. In light of this knowledge, to increase
the knowledge related to RDU and create permanent
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behavior changes, peer groups of medical faculty stu-
dents especially should be created in universities and
training should be planned for their friends and stu-
dents from different faculties. Our study proves that
planning this type of training is very effective in rela-
tion to RDU.
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Tiroid Karsinomu Olgularinda
ince igne Aspirasyonu Bulgulari

Fine-Needle Aspiration Findings in Cases of Thyroid Carcinoma
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Amag: Preoperatif dénemde ince igne aspirasyon sitolojisi uygulanmis 93
tiroid karsinom olgusuna ait sitopatoloji preparatlarinin Bethesda Sistemine
gore yeniden degerlendiriimesi ve bulgularin klinikopatolojik veriler ile olan
iliskisi incelendi. Gere¢ ve Yontem: 93 olgunun sitopatoloji raporlarindaki

Isparta Sehir Hastahanesi, tanilar gozlemci tarafindan Bethesda Sistemi'ne gore kategorize edildi (grup
Isparta, TURKIYE 1) ve onceki tanilari bilinmeksizin sitopatoloji preparatlari yeniden tarandi;

Bethesda Sistemi’ne gore tani verildi (grup 2). Her iki tani grubu arasindaki
Bulent Ecevit Universitesi, fark ve/veya uyumsuzluk sorgulandi. Follikiler patern gosteren karsinom-
Tip Fakultesi, Tibbi Patoloji larin sitopatoloji tanilari arasindaki fark ve/ veya uyumsuzluk da arastirildi.
Anabilim Dall, Zonguldak, Yas, cinsiyet, tumor tipi, tumdrin boyutu, timor odak sayisi, karsinoma eslik
TURKIYE eden komponent ve ilk rezeksiyon tipi olarak degerlendirme kapsamina ali-

nan klinikopatolojik veriler incelendi. Bulgular: Calismamizda iki tani grubu
arasindaki fark (p=0.522) anlamli bulunmazken, gruplar arasinda orta dere-
cede uyum saptandi (kappa=0.493). Follikiiler patern gosteren karsinom ol-
gularinda ise iki grup arasindaki fark istatistiksel olarak anlamli bulunmazken
(p=0.560); orta derecede uyum go6zlendi (kappa=0.555). Her iki tani grubu-
nun tamor tipi, timor odak sayisi ve eslik eden komponent ile olan iliskileri
istatistiksel olarak anlamli bulunmazken, grup 1'in timor boyutu ile iliskisi
anlamli bulundu. Sonuglar: Calismamizdaki olgularin tamami histopatolojik
olarak karsinom tanisi almis ise de sitopatolojik olarak hepsi ‘Malign’ grupta
kategorize edilememistir. Bethesda Sistemi’'ne gore her tani kategorisinde az
da olsa malignite riski oldugundan ince igne aspirasyon sitolojisine ek olarak
klinik ve radyolojik 6zelliklerin dikkatli olarak degerlendiriimesi tiroid karsino-
mu olgularinin gdzden kagiriimamasini saglayacaktir.

Anahtar Kelimeler: Bethesda Sistemi, ince igne aspirasyon sitolojisi, Tiroid
karsinomu

Yazisma Adresi:

Abstract
Dr. Perihan UDUL
Isparta Sehir Hastahanesi, L . . .
ér;,aArRaTieT'BRisifE.anes' Obje_ctlve: The re-evaluation of 93 cytop_athology preparations belonglng to
thyroid carcinoma cases that underwent fine needle aspiration cytology in the
Telefon : (505) 904 39 91 preoperative period according to the Bethesda System and the examination

Faks: (246) 218 40 22

; : of the relationship between findings and clinicopathological data. Material
E-posta: dr.perihan@hotmail.com

and Method: Cytopathology reports in 93 cases were categorized by ob-
servers that have been diagnosed according to the Bethesda System (group
1) and cytopathology preparations were scanned again without knowing the
previous diagnosis; was diagnosed according to the Bethesda System (group
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2). The difference and/or non- compliance between
the two diagnostic groups have been questioned.
The difference and/or non-compliance between car-
cinomas showing follicular patterns through cytopat-
hology diagnosis were also investigated. Clinicopat-
hological data which included the first resection as
age, gender, tumor type, tumor size, number of tumor
foci, concomitant carcinoma component and the type
of evaluation were analyzed. Results: In our study,
the difference between the two diagnostic groups was
not significant (p=0.522) but compliance between the
groups was moderate (kappa=0.493). There was no
statistically significant difference between the two
groups showing the pattern of follicular carcinomas
(p=0.560); compliance was observed moderate (kap-
pa=0.555). There was no statistically significant rela-
tionship between each of the two diagnostic groups,
tumor type, number of tumor foci and accompan-
ying components; on the other hand, the corrrelati-
on between tumor size and group 1 was significant.
Conclusion: Even all the patients in our study have a
diagnosis of carcinoma histopathologically; cytologi-
cally they could not be categorized as ‘malignant’. Ac-
cording to the Bethesda System, in each diagnostic
category there is a slight risk of malignancy and in
addition to the fine needle aspiration cytology, a care-
ful evaluation of clinical and radiological features will
ensure the situation of patients with thyroid carcinoma
not being overlooked.

Keywords: Bethesda System, Fine needle aspiration
cytology, Thyroid carcinoma

Giris

Tiroid kanserleri diinya genelinde yillik 122.000 olgu
sayisiyla tim malignitelerin yaklasik %21'ini olusturur.
Tiroid karsinomlari, benign timdrlere gore daha sey-
rektir, ancak en yaygin endokrin maligniteyi temsil
eder. Epitelyal timorler arasinda follikiil hiicre kdkenli
karsinomlar, C hiicre kékenlilerden sayica daha faz-
ladir. Follikiil hiicre kékenli karsinomlarin blyik ¢o-
gunlugu, 10 yillik yasam siresinde %90'in Uzerinde
sagkalim ile birlikte olan yavas seyirli malignitelerdir.
Tiroid karsinomlarinin insidansi zamanla artarken,
erken tani ve tedavideki yenilikler ile mortalite orani
azalmaktadir (1).

ince igne aspirasyon sitoloji (IIAS); uygulamasi kolay,

hastaya aci vermeyen, ¢ok seyrek olarak hematom,
o0dem ve infeksiyon disinda komplikasyon olusturma-
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yan, kisa siirede teshise imkan saglayan ucuz ve non-
travmatik bir ydntemdir (2,5-7). iiAS’nin tiroid noddilleri-
nin degerlendiriimesindeki en blyik dnemi ise kanser
tanisi verebilmesi ve yapilacak ameliyatin genisligini
Onceden planlamaya olanak saglamasidir. Endokrino-
loji kliniklerinde rutin hale gelmesi ile birgok hastayi da
gereksiz cerrahi uygulamadan kurtarmakta ve tedavi
trtindn secilmesine yardimcei olmaktadir (2, 8-11).

Tiroid noduli olan hastalarda 1iAS gereksiz cerrahi
uygulamayi azaltirken, malign noduli olan hastala-
ra klinik yaklasim icin hizli ve dogru bir triyaji saglar.
Bu nedenle, sitopatologun {IAS yorumunu klinisyene
acik, net ve klinik olarak kullanigli terimler ile iletmesi
¢ok 6nemlidir (12). Tiroid sitopatolojisindeki karisiklik-
lara son vermek i¢cin Ekim 2007'de bir grup klinisyen
ve patolog Bethesda, Maryland, ABD’deki Ulusal Kan-
ser Enstitisi’'nde tiroid sitopatolojisi raporlamasinda
Bethesda Sistemi’ni tanimladi (13). iletisimin anlagilir
olmasi icin tiroid sitopatolojisi raporlamasinda Bet-
hesda Sistemi, her tiroid [IAS raporunun genel bir tani
kategorisi ile baslamasini 6nermektedir (12, 14).

Bu calismada tiroid karsinomu olgularinda, sitopato-
loji preparatlarinin Bethesda Sistemi'ne gore yeniden
degerlendirilmesi ve bulgularin klinikopatolojik veriler
ile olan iliskisini incelemeyi amacladik.

Gerec ve Yontem

Biilent Ecevit Universitesi Saglik Uygulama ve Aras-
tirma Merkezi'nde Tibbi Patoloji Anabilim Dali Labora-
tuvarinda 2000-2013 yillari arasinda tiroid karsinomu
tanisi aimis 142 olgudan preoperatif dénemde IAS
uygulanmis 93 olgu calismaya dahil edilmistir. Olgula-
rin klinik verileri hasta dosyalarindan, sitopatolojik ve
histopatolojik verileri ise patoloji raporlarindan derlen-
mistir. Olgularin yasi, cinsiyeti, sitopatoloji tanilar, ti-
mor tipi, timoriin boyutu, odak sayisi, karsinoma eslik
eden komponent ve ilk rezeksiyon tipi degerlendirme
kapsamina aldigimiz klinikopatolojik verilerdir.

Olgulardaki timér boyutu, odak sayisi, karsinoma
eslik eden komponent hematoksilen&eosin (H&E)
kesitlerinden ve patoloji raporlarindan; olgularin yasi,
cinsiyeti ve ilk rezeksiyon tipi ise hasta dosyalarindan
elde edilmistir. Olgulara ait ilk tiroid rezeksiyon mater-
yalinin H&E kesitleri tekrar incelenerek histopatolojik
tanilar dogrulanmistir. Tanilarda degisiklik olmamistir.

Olguya ait birden fazla [IAS varsa en son yapilan
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sitopatoloji materyali ¢alismaya dahil edilmistir. Si-
topatoloji raporlarindaki tanilar gézlemci tarafindan
Bethesda Sistemi’ne gore ‘Non-diyagnostik/Yetersiz’,
‘Benign’, ‘Onemi Belirsiz Atipi veya Onemi Belirsiz
Follikiler Lezyon (AUS)’, ‘Follikiler Neoplazi veya
Follikiler Neoplazi Siphesi (FN/FNS)’, ‘Malignite
Siphesi (MS)’ ve ‘Malign’ olarak kategorize edilmistir
(grup 1). Sitopatoloji preparatlar 6nceki tanilari bilin-
meksizin ayni gozlemci tarafindan yeniden taranarak
Bethesda Sistemi’'ne gore tekrar alti grupta siniflandi-
rilmistir (grup 2). Gruplarin timdér boyutu, timér odak
sayisi, timorin histopatolojik tipi ve karsinoma eslik
eden komponent ile olan iliskileri sorgulanmistir. Grup
1 ve grup 2 arasindaki fark ve/veya uyumsuzluk in-
celenmistir. Follikiiler patern gésteren karsinomlarin
aspirasyon materyalleri arasindaki tanilarin farklilig
ve/veya uyumsuzlugu da arastiriimistir.

istatistiksel degerlendirme SPSS 18.0 (SPSS Inc.,
Chicago, IL, USA) programi kullanilarak yapildi. Sa-
yisal degiskenler i¢in tanimlayici istatistikler ortala-
mazstandart sapma, kategorik yapidaki veriler ise
sayl ve ylzde olarak ifade edildi. Kategorik yapidaki
degiskenler bakimindan gruplar arasindaki farkliliklar
ve degiskenler arasindaki iliskiler ‘Ki-kare’ testi ile
incelendi. Sitopatoloji raporlarindan elde edilen tani
gruplar ile gézlemci tarafindan verilen sitopatoloji
tani gruplari arasindaki farklilik, ‘Genellestiriimis Tah-
min Esitlikleri (GEE)’ ydntemi ile bu tanilar arasindaki
uyum ise ‘Kappa’ analizi ile degerlendirildi ve p<0.05
degerleri anlamli kabul edildi.

Sonuclar

2000-2013 yillari arasinda tiroid karsinomu tanisi al-
mis 142 olgunun 93'lne (%65.5) peoperatif donem-
de 1iIAS uygulanmistir. Bu calismadaki 93 olgunun
yas ortalamasi 45.8+12.6 olup, minimum yas 21 ve
maksimum yas 81'dir. Bu olgularin 13’0 (%14.0) er-
kek ve 80’1l (%86.0) kadindir. Histopatolojik tanilarina
gore bu karsinomlarin dagilimlari; 11 adet (% 11.8)
iyi diferansiye karsinom (spesifiye edilemeyen), 71
adet (%76.3) papiller karsinom (PK), 4 adet (%4.3)
folliktller karsinom (FK), 2 adet (%2.2) az diferansiye
karsinom, 3 adet (% 3.2) mediller karsinom (MK) ve
2 adet (%2.2) diger tip karsinomlardir. Karsinom tiple-
rine gore yas ortalamalari ise PK i¢in 44.1+11.6, FK
icin 51.2+17.3, az diferansiye karsinom icin 59.0+2.8
ve MK i¢in 49.0+2.0'dir.

PK tanisi almis 71 olgunun 22'si (%31.0) klasik tip
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iken; 31'i (%43.7) mikrokarsinom, 1'i (%1.4) enkapsu-
le varyant, 14’0 (%19.7) follikiler varyant, 3’0 (%4.2)
ise onkositik varyanttir.

Olgularin timor boyutlari; 18 adeti (%19.4) 1-5 mm,
19 adeti (%20.4) 6-10 mm, 28 adeti (% 30.1) 11-20
mm, 22 adeti (%23.7) 21-40 mm ve 6 adeti (%6.5)
de 40 mm’den bulyktir. Tiroid dokusunda karsinoma
eslik eden komponent olarak 48’inde (%51.6) nodu-
ler hiperplazi, 14’inde (%15.1) Hashimoto tiroiditi,
13’Unde (%14.0) nonspesifik lenfositik tiroidit, 9'unda
(%9.7) benign tiroid dokusu, 5'inde (%5.4) follikiiler
adenom ve 4’'Uinde (% 4.3) tiroide ait diger lezyonlar
gOzlenmistir.

iIAS yapilmis olgularin 75’ine total tiroidektomi, 10°una
lobektomi ve 8'ine de farkh yontemler uygulanmistir.
ilk rezeksiyon tiplerinin sitopatoloji tanilarina gére
dagihimlari; ‘Yetersiz’' olarak raporlanan 14 olgunun
8'ine total tiroidektomi; ‘Benign’ olarak raporlanan 27
olgunun 22’'sine total tiroidektomi ve 4’line lobektomi;
‘AUS’ olarak raporlanan 9 olgunun 8'ine total tiroidek-
tomi ve 1'ine lobektomi; ‘FN/FNS’ olarak raporlanan
30 olgunun 24’Gne total tiroidektomi ve 4’'iine de lo-
bektomi; ‘MS’ ve ‘Malign’ olarak tani almis 13 olgunun
tamamina total tiroidektomi uygulanmistir.

Grup 1'deki tani gruplari ile tim6r boyutu, timérin
histopatolojik tipi, timor odak sayisi ve karsinoma
eslik eden komponent ile olan iligkileri arastiriimis-
tir (Tablo 1). Sitopatoloji tani gruplarinin timor bo-
yutu ile iliskisi (p=0.061), timdorin histopatolojik tipi
ile olan iliskisi (p=0.275), timo6r odak sayisi ile iligki-
si (p=0.601) ve karsinoma eslik eden komponent ile
olan iliskisi (p=0.170) anlamli bulunmamistir.

Grup 2'deki tani gruplari ile timér boyutu, timérin
histopatolojik tipi, timérin odak sayisi ve karsino-
ma eslik eden komponent ile olan iliskisi de incelen-
mistir (Tablo II). Tani gruplari ile timdr boyutu iliskisi
(p<0.001) anlamli bulunmustur; ancak timor histopa-
tolojik tipi ile iliski (p=0.122), timor odak sayisi ile ilis-
ki (p=0.168) ve karsinoma eslik eden komponent ile
olan iliski (p=0.527) anlamh bulunmamistir.

Grup Llile grup 2 tanilari arasindaki fark (p=0.522) an-
lamh bulunmadi; orta derecede uyum goézlendi (kap-
pa=0.493) (Sekil 1). ‘MS’, ‘grup 1'de olgularin 6’sin-
da (%6.5) tanimlanirken grup 2'de ise 9'unda (%9.7)
tanimlanmistir. ‘Malign’ tanisi her iki grupta da esittir
(%7.5) (Resim 1-3).
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Raporlardan elde edilen parametreler ile ‘grup 1'deki tani gruplarinin iligkisi

i Yetersiz n Benignn | AUS n (%) | FN/FNS n (%) MS n (%) Malign n (%) E
| (%) (%) |
i Tumor boyutu |
1-10 mm 5(35.7) | 16(59.3) | 4 (44.4) 10 (33.3) 2 (33.3) 0(0.0)
: 11-40 mm 7(500) | 10(37.0) | 5(55.6) 19 (63.3) 4 (67.3) 5 (71.4) §
>40 mm 2 (14.3) 1(3.7) 0(0.0) 1(3.3) 0(0.0) 2 (28.6)
Toplam 14 (100.0) | 27 (100.0) | 9(100.0) | 30 (200.0) 6 (100.0) 7 (100.0)
: D 0.061 i
Tumor tipi
i lyi diferansiye 1(7.1) 4 (14.8) 1(11.1) 5(16.7) 0 (0.0) 0 (0.0) E
Papiller 10(71.4) | 22(815) | 8(88.9) 21 (70.0) 6 (100.0) 4 (57.1)
Follikiler 2 (14.3) 0(0.0) 0(0.0) 2(6.7) 0(0.0) 0(0.0)
Mediller 0(0.0) 1(3.7) 0(0.0) 1(3.3) 0(0.0) 1(14.3)
Diger 1(7.1) 0(0.0) 0 (0.0) 1(3.3) 0 (0.0) 2 (28.6)
§ Toplam 14 (100.0) | 27 (100.0) | 9(100.0) | 30 (200.0) 6 (100.0) 7 (100.0) :
; D 0.275 i
Odak Sayisi
1 7(50.0) | 22(815) | 6(66.7) 24 (80.0) 4 (66.7) 4 (57.1)
2 4 (28.6) 4 (14.8) 1(11.1) 4(13.3) 1 (16.7) 2 (28.6)
>3 veya 3(21.4) 1(3.7) 2 (22.2) 2(6.7) 1(16.7) 1(14.3)
; belirsiz i
Toplam 14 (100.0) | 27 (100.0) | 9(100.0) | 30 (200.0) 6 (100.0) 7 (100.0)
p 0.061
Eslik eden
i Benign tiroid 1(7.1) 4 (14.8) 0(0.0) 2(6.7) 0(0.0) 2 (28.6) i
Noduler 7(50.0) | 19(704) | 5 (55.6) 12 (40.0) 2(33.3) 3(42.9)
Lenfositik t. 2 (14.3) 13.7) 1(11.1) 8 (26.7) 0(0.0) 1(14.3)
Hashimotot. | 3 (21.4) 1(3.7) 2 (22.2) 5 (16.7) 3 (50.0) 0 (0.0)
Adenom 0 (0.0) 1(3.7) 1(11.1) 2 (6.7) 1(16.7) 0 (0.0)
: Diger 1(7.1) 1(3.7) 0(0.0) 1(3.3) 0(0.0) 1(14.3) §
Toplam 14 (100.0) | 27 (100.0) | 9 (100.0) 30 (100.0) 6 (100.0) 7 (100.0)
p 0.170

~o -

Galismada follikiler patern gosteren karsinom tanili  Tartisma

29 olguda (11'i iyi diferansiye karsinom, 14’0 PK folli-

kuler varyant, 4'G FK) ‘grup 1’ ile ‘grup 2’ tani gruplari  Tiroid karsinomlari esas olarak genc ve orta yas eris-
arasindaki fark (p=0.560) anlamli bulunmamis; orta kinlerde gelisirken cocuklarda seyrektir. Kadinlarda
derecede uyum gozlenmistir (kappa=0.555) (Sekil 2).  erkeklere gore 2-4 kat daha fazla oranda gorulmek-
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te, fakat bu cinsiyet farkliligi cocuklarda ve yaslilarda
daha az belirgindir (1). Olgularimizda minimum yas
21, maksimum yas 81 ve yas ortalamasi 45.8+12.6'd1r.

Bu olgularin 13'l (%14.0) erkek ve 80’1 (% 86.0) kadin

Tiroid Karsinomu Olgularinda ince igne Aspirasyonu Bulgular

Raporlardan elde edilen parametreler ile ‘grup 2'deki tani gruplarinin iliskisi

_____________________________________________________________________________________________________________________________

Yetersiz n (%) | Benign n (%) [ AUS n (%) | FN/IFNSn (%) | M.Sn (%) | Malighn
(%)
Timdr boyutu
1-10 mm 4 (28.6) 18 (72.0) 8 (38.1) 7 (41.2) 0 (0.0) 0 (0.0)
11-40 mm 8 (57.1) 6 (24.0) 12 (57.1) 10 (58.8) 9 (100.0) 5(71.4)
>40 mm 2(14.3) 1 (4.0) 1(4.8) 0 (0.0) 0 (0.0) 2 (28.6)
Toplam 14(100.0) 25 (100.0) 21 (100.0) 17 (100.0) 9 (100.0) 7 (100.0)
p <0.001
Tumor tipi
lyi diferansiye 1(7.1) 3(12.0) 3(14.3) 3(17.6) 1(11.1) 0 (0.0)
Papiller 9 (64.3) 22 (88.0) 17 (81.0) 11 (64.7) 8 (88.9) 4 (57.1)
Folliktler 2(14.3) 0 (0.0) 0 (0.0) 2 (11.8) 0 (0.0) 0 (0.0)
Meddiller 1(7.1) 0 (0.0) 1(4.8) 0 (0.0) 0 (0.0) 1(14.3)
Diger 1(7.1) 0 (0.0) 0 (0.0) 1(5.9) 0 (0.0) 2 (28.6)
Toplam 14 (100.0) 25 (100.0) 21 (100.0) 17 (100.0) 9 (100.0) 7 (100.0)
p 0.122
Odak sayisi
1 7 (50.0) 22 (88.0) 16 (76.2) 13 (76.5) 4 (44.4) 5(71.4)
2 4 (28.6) 1(4.0) 4 (19.0) 2 (11.8) 3(33.3) 2 (28.6)
=3 veya belirsiz 3(21.4) 2 (8.0) 1(4.8) 2 (11.8) 2(22.2) 0 (0.0)
Toplam 14 (100.0) 25 (100.0) 21 (100.0) 17 (100.0) 9 (100.0) 7 (100.0)
p
0.168
Eslik eden
Benign tiroid 2 (14.3) 2 (8.0) 1(4.8) 1(5.9) 1(11.1) 2 (28.6)
Nodiler 7 (50.0) 16 (64.0) 10 (47.6) 7 (41.2) 5 (55.6) 3(42.9)
Lenfositik t. 2(14.3) 1 (4.0) 4 (19.0) 4 (23.5) 1(11.1) 1(14.3)
Hashimoto t. 2 (14.3) 5(20.0) 3(14.3) 2 (11.8) 2 (22.2) 0(0.0)
Adenom 0 (0.0) 1 (4.0) 1(4.8) 3(17.6) 0 (0.0) 0 (0.0)
Diger 1(7.1) 0 (0.0) 2 (9.5) 0 (0.0) 0 (0.0) 1(14.3)
Toplam 14 (100.0) 25 (100.0) 21 (100.0) 17 (100.0) 9 (100.0) 7 (100.0)
p 0.527

olup literatirdekine benzer oran saptanmistir.
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Tiroid karsinomlarinin biyik ¢ogunlugu (%95) fol-
likler hucrelerden kaynaklanmaktadir (15). Tiroid
karsinomlarinin yaklasik %70-80’ini PK, %10-15’ini

FK, %7-10'unu MK, %5-10'unu anaplastik karsinom

olusturmaktadir (16). Diger karsinom tiplerinin goriil-

me sikhidi daha azdir (1). Olgularimizin histopatolojik
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35
30 4
25
£20 4 mgrup 1
€15
=10
" Yetersiz Benign AUS  FNIFNS MS Malign Yetersz  Benign ~ AUS  FNIFNS  MS$ Malign
Kappa uyum katsayisi: <0.20= yetersiz, 0.00-0.20= ¢ok zay!f, Kappa uyum katsayisi: <0.20= yetersiz, 0.00-0.20= ¢ok zayif, 0.21-
0.21-0.40= zayIf, 0.41-0.60= orta, 0.61-0.80= iyi, >0.80= ¢ok iyi 0.40= zayIf, 0.41-0.60= orta, 0.61-0.80= iyi, >0.80= ¢ok iyi
Sekil 1: Grup 1 ile grup 2 tanilarinin karsilastiriimasi Sekil 2: Follikiler patern godsteren karsinom

olgularinda ‘grup 1'ile ‘grup 2'nin tani gruplarinin
karsilastiriimasi

Resim 1: Konsantrik halkalara sahip psammom
cisimcikleri etrafinda atipik epitel hiicre kiimeleri
(‘Malign’ yayma) (H&E) (Olgu 90).

Resim 2: Nukleer irilesme ve nukleer inkliizyon
iceren atipik hucreler (‘Malign’ yayma) (H&E)
(Olgu 83).

Resim 3: Non-koheziv atipik epitelyal hiicrelerin
yaygin olarak izlendigi seluler yayma (‘Malign’
yayma) (H&E) (Olgu 16).
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tanilarina gore dagihmlari; 6zellikle PK'un dagihmi li-
teratdr ile uyumlu olarak degerlendirilmistir.

Tiroidde IAS endikasyonu konusunda tam bir goriis
birligi olmasa da 10-15 mm’den blylk nodil varligin-
da yontemin uygulanmasi énerilir (17). lIAS 5 mm’nin
altina genel olarak uygulanmazken; eger stpheli ult-
rasonografik degisiklikler mevcut ise 5 mm’nin altin-
daki nodullere de uygulanabilir (18). Mikrokarsinom-
larin ¢cogu tiroid otopsilerinde insidental bulunmakta
veya klinik olarak benign takip edilen noduillerle bir-
liktelik gostermektedir (19). Muzafferi ve ark. gore
kucuk tiroid nodullerinde 6zellikle de 5 mm altindaki
nodiillerde 1IAS'nin yilksek oranda non-diagnostik
ciktigini savunmaktadir (20). Pinchot ve ark. ise 240
mm biyik nodiillerde [IAS’de yanlis-negatiflik orani
artacagindan bunlara cerrahi uygulama énermekte ve
mikrokarsinomlar icin yanhs negatifligin %8 oldugunu
belirtmislerdir (21). Calismamizda 1- 10 mm boyutun-
da tespit edilen 37 olgunun 5’i sitopatoloji raporlarinda
‘Non-diagnostik’ ve 16’sI ‘Benign’ olarak tani almistir.
Ayrica 40 mm dzerinde 6 olgunun 1'i ‘Non-diagnostik’
ve 2'si de ‘Benign’ olarak kategorize edilmistir. TUmor
boyutu <10 mm ve =40 mm olan olgularimizda yan-
lis negatif tani grubunun bu boyutlardan dolayi arttigi
dustncesindeyiz. Bununla beraber 6zellikle 5 mm’nin
altindaki 18 olgunun ise rastlantisal olarak tani aldigi
kanisindayiz.

PK’nin en yaygin varyanti mikrokarsinomlardir (1,22).
Literattr ile uyumlu olarak PK olgularimizda en ¢ok
mikrokarsinom varyanti saptanmistir (%43.7).

Tiroid hastalik 6ykisiu (nodtler hiperplazi, Hashimo-
to tiroiditi, Graves gibi) karsinom etiyolojisinde rol alir
(1,22). Olgularimizin 48’inde (%51.6) noduler hiperp-
lazi, 14’Unde (%15.1) Hashimoto tiroiditi, 13’Unde
(%14.0) nonspesifik lenfositik tiroidit, 5'inde (%5.4)
follikiler adenom ve 4’Ginde (%4.3) tiroide ait diger
lezyonlar izlenmis olup, karsinoma eslik etmektedir.

lIAS, yapilacak ameliyatin genisligini 6nceden planla-
ma olanag! saglamaktadir. Rutin hale gelmesi ile bir-
¢cok hastayi gereksiz cerrahi uygulamadan kurtarmak-
ta ve tedavi tiriiniin secilmesine yardimci olmaktadir
(2,8-11). Olgularimiza sitopatoloji tanilarindan sonra
75’ine total tiroidektomi, 10’'una lobektomi ve 8'ine de
farkli rezeksiyon yontemleri uygulanmistir. ‘Yetersiz’
olarak raporlanan 14 olgunun 8’ine ve ‘Benign’ olarak
raporlanan 27 olgunun 22’sine total tiroidektomi uygu-
lanmistir. Bu da diger baska klinik verilerin hastadaki
nodilin malign olma olasihigini klinisyene distndir-
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daguni akla getirmektedir. ‘AUS’ olarak raporlanan
9 olgunun 8’ine total tiroidektomi ve 1’ine lobektomi;
‘FN/ENS’ olarak raporlanan 30 olgunun 24’ine to-
tal tiroidektomi ve 4’Gine de lobektomi uygulanmistir.
Bethesda Sistemi'ne gére ‘AUS’ tanisi alanlara liAS
tekrari ve ‘FN/ FNS’ tanisi alanlara da lobektomi uy-
gulanmasi Onerilmektedir (12). Klinisyen bu tanilar-
dan sonra daha c¢ok total tiroidektomi uygulamistir;
bu yaklasimi baska klinik parametreleri gbzoniinde
bulundurarak gergeklestirmis olabilecegi diistincesin-
deyiz.

Geride birakilan dokuda multisentrik timdral odaklar
bulunma olasiligl, tamamlayici tiroidektominin 6ne-
mini ortaya c¢ikarmaktadir. iIAS'de ‘MS’ ve ‘Malign’
tanisi almis 13 olgumuzun tamamina total tiroidekto-
mi uygulanmis olup, bdylece hastalarin cerrahi yon-
temle tek asamada tedavisi tamamlanmistir. Tiroid
karsinomlarinin primer tedavisinde uygulanan cerrahi
girisimler gunimuzde halen tartismali olmakla bera-
ber, cerrahi yontem olarak hangi teknik kullanilirsa
kullanilsin, amac¢ geride malign alan birakmamaktir
(23). “American Association of Clinical Endocrino-
logist (AACE)” boyuttan bagimsiz olarak malignite
olasihg olan tiim nodillere lIAS yapilmasini énerir-
ken, son calismalar ve “American Thyroid Associati-
on (ATA)” kilavuzu ise 6ncelikle olumsuz sonografik
Ozellikler tasiyan nodillere ve 10-15 mm’den blyuk
nodiillerin coguna IIAS yapilmasi énermektedir (27-
27). Frates ve ark., 10 mm’'den buyik ve olumsuz
sonografik 0Ozellik tasiyan nodillerde malignitenin
anlamli olarak yiiksek oldugunu ve bunlara yapilacak
IIAS ile malignitenin saptanabilecegini belirtmislerdir
(26). 10 mm’den blyuk nodil tespit edilen multi-
noduler guatrl hastalarda dort nodile kadar ve/veya
olumsuz sonografik 6zelligi olanlara lIAS yapiimasi-
ni 6nermektedir. Grup 1’deki tanilar ile timdor boyu-
tu arasindaki iligki (p=0.061) anlamli bulunmazken,
grup 2’'deki tanilar arasindaki iligki (p<0.001) anlamli
bulunmustur. Farkin timdr boyutu 1-10 mm olan olgu-
lardan kaynaklandigi tespit edilmistir. Tumdr boyutu
1-10 mm olan olgular cikarildiginda ise istatistiksel
iliskinin olmadigi gdzlenmistir. Bu durumun mikrokar-
sinom olgularimizin sayica ¢oklugundan ve tek goz-
lemcinin deneyiminden kaynaklandigi disiincesinde-

yiz.

Tiroid karsinomlarinin farkli histolojik tipleri mevcut
olup, bunlarin ¢cogunu follikll hiicre kdkenliler olustur-
maktadir (1,22). Patoloji raporlarindaki histopatolojik
tani ile grup 1'in (p=0.275) ve grup 2’nin (p=0.122)
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iliskisi istatistiksel olarak anlamli bulunmamistir. Tiroid
karsinomlarinin en yaygin tipi PK olup (1), gerek nuk-
leer degisiklikleri gerekse yapisal ozellikleri ile yeterli
bir aspirasyon 6rneginde tanisi nispeten kesin olarak
verilebilmektedir (12). Calismamizda 6zellikle sayica
fazla olan PK'nin 6zellikle ‘MS’ ve ‘Malign’ grubuyla
ve FK’larin da ‘FN/FNS’ grubuyla iliskisinin anlamli
olmasini beklerdik. Her iki grupta da iliski saptanma-
masinin nedeni olarak aspirasyon materyalinin teknik
olarak verimliligini azaltan durumlar, yetersiz érnekle-
me, Ornek fiksasyon farkhliklari gibi hem klinik, hem
de sitopatolojik faktorlerin varligi sayilabilir.

Tiroid glandinda bilindigi tzere soliter tek nodulin
neoplastik olma olasiligi, ¢ok sayida nodil varligina
gore daha yuksektir (28). PK'nin multifokal veya so-
liter nodul (29), FK’'nin ise soliter nodul (31) seklinde
olduklari bilinmektedir. MK sporadik olanlarda unila-
teral, familiyal olanlarda ise multisentrik ve bilateral-
dir (1). Anisoy ve ark., 142 kanser hastasinin 93’inde
(%65.5) soliter lezyon oldugunu, 49’'unda (%34.5) ise
birden fazla odagin bulundugunu belirtmislerdir (24).
Calismamizda ilk rezeksiyon sekillerine gére maligni-
telerin 16’s1 iki odak seklinde ve 10 tanesi ise odak
veya belirsiz olarak nitelenmigtir. Olgularimizdaki tu-
mor odak sayisi ile grup 1'in (p=0.601) ve grup 2'nin
(p=0.168) iliskileri anlamli degildir.

Calismamizda karsinom olgularimizin 57'si (% 61.3)
soliterdir. Ancak soliter karsinom grubunun ‘M$’ ve
‘Malign’ kategorisiyle istatistiksel yonden yakin iliskisi
olmasini beklerdik. Beklentimizin gerceklesmemesine
insidental mikrokarsinom olgularimizin neden olmus
olabilecegi akla gelmektedir.

lyi diferansiye tiroid karsinomlarina yakalanma riski,
Hashimoto tiroiditi olan hastalarda olmayanlara gore
uc kat daha fazladir (30). Non-spesifik lenfositik tiro-
iditlerdeki folliktil ve Hurthle hiicreleri bazen fokal re-
aktif degisiklikler yanisira niikleer irilesme, yariklan-
ma ile kromatin berraklasmasi gibi hafif sitolojik atipi
icerebilir ve malignite agisindan suphe uyandirabilir
(12,30). Seluler bir benign folliktler nodil 6rneklemesi
‘FN/ FNS'yi akla getirebilecegi gibi Hashimoto tiroidi-
tindeki onkositik ve inflamasyona bagh nukleer degi-
siklikler ‘M$’ tanisini dustindurebilir. Bunun tam tersi
de mumkindir; lenfositik tiroiditlerdeki nikleer degi-
siklikler benign olarak da degerlendirilebilir (12). Ca-
lismamizda patoloji raporlarimizdan elde edilen karsi-
noma eslik eden komponentler ile grup 1’in (p=0.170)
ve grup 2’nin (p=0.527) iliskileri anlamli bulunmamis-
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tir. Cevre tiroid dokusunda Hashimoto tiroiditi tespit
edilen olgularimizin ‘M$’ ve ‘Malign’ kategorileri ile
anlamli bir istatistiksel iliskisi olmasini beklerdik. Bu
durumun Hashimoto tanisi alan olgularimizin sayica
az olmasindan kaynaklandigi kanisindayiz.

Olgularimizda karsinoma eslik eden komponent ola-
rak en fazla noduler hiperplazi gézlenmistir. Noduler
hiperplazi olgularinda, orta derecede seliler sitoloji
preparatlari, benign follikiler nodul yerine ‘FN/FNS’
olarak tani alabilir (12). Karsinoma eslik eden nodu-
ler hiperplazi olgularimizda yanlis negatif tanilarin
lIAS'nin lezyon cevresi tiroid dokusundan veya farkli
nodiler alanlardan aspire edilmis olmasindan kay-
naklandigr akla gelmektedir.

Bethesda Sistemi'ndeki terminoloji, kurumsal ve bi-
reysel farkliliklar gostermektedir (31). Calismamizda
grup 1 ve grup 2 arasinda anlaml fark gézlenmez-
ken (p=0.522), iki grup arasinda orta derecede uyum
(kappa=0.493) saptanmistir.

lIAS tercihan tek bir preparatta, her biri en az 10 hiic-
re iceren ve net gozlemlenebilen en az alti folliktler
hicre grubundan olusuyorsa yeterli kabul edilmekte-
dir (12). Calismamizda her iki grupta da ‘Yetersiz’ ola-
rak raporlanan 14 olgu (%15.1) mevcuttur. Bu esitlik,
calismamizda ‘Yeterlilik’ kriterinin iyi yorumlandigini
dustndurmustar.

Grup 1’de olgularin 27’si (%29.0) ve grup 2'de olgu-
larin 25'i (%26.9) ‘Benign’ olarak kategorize edilmistir.
‘Benign’ kabul edilen olgular arasindaki oran birbirine
yakindir. Tim olgularimiz karsinom tanisi aldigi igin
lIAS’lerinin benign olmasi bekledigimiz bir durum de-
gildir. Grup 1 ile grup 2’nin benign gruplari arasindaki
uyum, dogru nodilden aspirasyon yapiimamasi, ¢ev-
re dokudan aspirasyon yapilmasi, nodul boyutunun
kucuk olmasi, noduliin buyuk ve nodilin heterojen
olmasi gibi nedenlerden kaynaklanmis olabilecegini
akla getirmektedir.

‘AUS’ kategorisini tanimlamaya ve spesifik kriterleri
olusturmaya yonelik tim cabalara ragmen, bu kate-
gorinin kullaniimasi patologlar arasinda degiskenlik
gostermektedir. ‘AUS’ tanisi tim tiroid iiAS tanila-
rinin %7’si civarinda olmaldir; bu oran laboratuvar-
larin ‘AUS’ tanimlamalarindaki kendi deneyimlerini
yayimlamalariyla degisebilir (12). Paul ve ark., ‘AUS’
tanisi alan malignitelerin cogunun PK (86/96 [%90])
oldugunu ve bunlarin ¢cogunun da follikiller varyant

2018:25(3):265-274

10.17343/sdutfd.364779




Tiroid Karsinomu Olgularinda ince igne Aspirasyonu Bulgular

oldugunu belirtmislerdir (32). Grup 1'de olgularin 9'u
(%9.7) ve grup 2'de ise olgularin 21'i (%22.6) ‘AUS’
tanisi almistir. Grup 1’de ‘AUS’ tanisi alan 9 olgunun
8’1 ‘PK’, 1'i ise iyi diferansiye karsinomdur. Grup 2’'de
ise ‘AUS’ tanisi alan 21 olgunun 17’si ‘PK’, 3’ iyi dife-
ransiye karsinom ve 1’i ‘MK’dir. Grup 1’ ve grup 2’deki
AUS tanilarinin daha ¢ok PK olgulari olmasi, Paul ve
ark.’nin bulgularini desteklemektedir. ‘AUS’ tanisin-
daki oransal farklilik, patologlar arasindaki AUS icin
kesin kategorizasyon yapmaya engel olan durumlarin
varligi ile aciklanabilir.

Follikiler patern gdsteren lezyonlar, birbirleriyle Or-
tiisen ve tek basina IIAS ile kesin olarak ayirt edile-
meyen sitomorfolojik 6zellikler tagimaktadir (12). ‘FN/
FNS' tanisini; grup 1’de olgularin 30’'unu (%32.2) ve
grup 2'de ise 17'sini (%18.3) olusturmaktadir. ‘FN/
FNS’ gruplar arasindaki bu farklilk, ‘AUS’ olarak tani
alanlara gore daha fazla malignite riski tasimalarin-
dan kaynaklanabilir.

‘M$S’, grup 1'de olgularin 6’sinda (%6.5) tanimlanirken
grup 2'de ise 9'unda (%9.7) tanimlanmistir. ‘Malign’
tanisi her iki grupta da esittir (%7.5). ‘Yetersiz’ ve ‘Ma-
lign’ denilen olgularin esit oranda olmasi, yeterlilik ve
malignite kriterlerinin patologlar tarafindan tam olarak
anlasildigi anlamina gelebilir.

Her iki grup arasinda orta derecede uyum gozlen-
mesine (kappa=0.493) ragmen; ‘FN/ FNS' ve ‘AUS’
gruplari arasinda olgu sayilarindaki fark dikkat cek-
mektedir. Grup 2'de ‘AUS’ ve ‘MS’ kategorileri daha
¢ok kullaniimigken, grup 1'de ise ‘FN/FNS’ tanisi
tercih edilmistir. ‘AUS’, ‘FN/FNS’ ve ‘M$’ tanilari ara-
sindaki oransal farkhligin patologlarin hiicresel atipik
Ozellikleri, niikleer degisiklikleri ve yapisal dizilimleri
farkli yorumlamasina ya da deneyimlerine gore ve ta-
sidiklari risk agisindan bu tg¢ grubu farkli kategorize
etmelerine baglanabilir.

Literatirde sitopatolojik-histopatolojik  uyumsuzluk
orani follikiiler lezyonlar s6z konusu oldugunda %30’a
ulasmaktadir (31,33,34). Hiperselller, adenomatoid
nodil, follikiler adenom, iyi diferansiye FK ve PK’'nin
folliktiler varyantinin benzer sitolojik 6zellikler tagima-
si nedeniyle bu lezyonlarin iiAS ile ayrimi zordur (35).
Yapilan calismalarda iiAS verimini azaltan en énemli
faktorler arasinda yetersiz materyal, patologun dene-
yimsizligi ve follikiler lezyonlarin ayirnmindaki giigliik
sayllabilir (32). Follikiler patern gosteren karsinom
tanisi almis 29 olgumuzda grup 1 ile grup 2 arasinda
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orta derecede uyum gozlenmistir (kappa=0.555). Bu
olgulara iiAS ile her iki grupta da literatiir ile uyumiu
olarak ‘Malign’ sitopatolojik tanisi verilememistir, bu
da folliktller paterndeki karsinomlarin ancak histopa-
tolojik yaklasim ile tani almasiyla yorumlanabilir.

Karsinom olgularinin [iAS 6zelliklerinin incelendigi
calismamiza benzer nitelikte spesifik bir calismaya
literatirde rastlanmamistir. Calismamizin amaci kar-
sinom olgularimizin daha ¢ok hangi risk kategorisinde
degerlendirildigine dikkat ¢cekmektir. Ancak tiroid kar-
sinomu olgularinda yanhs negatif sonuclarin olmasi
endise kaynagi olusturmustur. Unutulmamalidir ki,
Bethesda Sistemi'ne gore her grupta az da olsa malig-
nite riski vardir. Bu nedenle iiIAS’ye ek olarak klinik ve
radyolojik 6zelliklerin dikkatli olarak degerlendirilmesi
tiroid karsinomu olgularinin gézden kagirilmamasini
saglayabilir. Her ne kadar calismamizdaki olgularin
tamami histopatolojik olarak karsinom tanisi almissa
da sitopatolojik olarak hepsi ‘Malign’ grupta kategori-
ze edilememistir. Ancak 1iAS’nin ucuz ve kolay uygu-
labilir olmasi ayrica 1iAS ile az da olsa dogrudan ‘Ma-
lign’ tanisi verilebilmesi nedeniyle tiroid lezyonlarinda
ilk girisimsel adim olarak kullaniimaya devam edecegi
gorusundeyiz.
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Giris: Teorik bilgi yiikii nedeniyle 6grenilmesi zor olarak kabul edilen farma-
koloji dersi, giinimuzde klinik pratige gegis dersi olarak da algilanmakta ve
bu nedenle farmakoloji egitiminde entegratif stratejiler lizerinde ¢alisiimak-
tadir. Amag: Siileyman Demirel Universitesi Tip Fakdltesi 6grencilerinin far-
makoloji egitimlerini etkileyen faktorlerin niteliksel bir calisma ile incelenmesi
amagclandi. Gere¢ ve Yéntem: Calismamizda 6 arastirmaci ile bir arastirma
ekibi olusturuldu ve ekip tarafindan farmakoloji egitimi ile ilgili 5 agik uglu
soru hazirlandi. Tip fakultesi donem 3 6grencilerinden 121'i (%47) ¢alismaya
katildi. Bulgular: Farmakoloji dersi ile ilgili olarak teorik bilgi yiku fazlahg
ve ezberleme ihtiyaci gibi dersin dogasi ile ilgili gorisler 6n plandaydi. Og-
renciler, calisma stratejileriyle ilgili olarak derse katilmanin énemini net bir
sekilde ifade etti. Farmakoloji dersinin gunlik hayata etkisiyle ilgili soruda,
biyik cogunluk ilag kutusu ve prospektiis okuma davranisi tarifledi. Dersin
isleyisi ile ilgili soruda klinige yonelik ders anlatimi ve pratik uygulama ihtiyaci
ortaya kondu. Tartisma: Farmakoloji dersi gibi 6grenilmesi zor olarak algila-
nan dersler, 6gretim Uyelerinin aktif cabasiyla 6grencide olumlu izlenim bi-
rakabilmektedir. Dersin verimliliginin arttiriimasi ve derse aktif katimin sag-
lanmasi amaciyla prospektiis okuma ve regete yazma beceri uygulamalari,
kiiciik gruplarda vakalarin tartisildigi oturumlar veya 6zel calisma modiilleri
planlanabilir. Bu ttr uygulamalarin klinik egitim déneminde de tekrarlanmasi
teorik farmakoloji bilgisinin klinik bilgiyle entegrasyonunun saglanmasi ve te-
orik yikin azaltilmasi agisindan énemlidir.

Anahtar Kelimeler: Farmakoloji, tip egitimi, klinik entegrasyon
Abstract

Introduction: Pharmacology course which is accepted as difficult to learn
due to theoretical knowledge is now being perceived as a transition course
to clinical practice and therefore, integrated strategies are being studied in
pharmacology education. Objective: The aim of this study was to investigate
the factors affecting pharmacology education of Stileyman Demirel University
Faculty of Medicine students with a qualitative study. Materials and Methods:
Aresearch team included 6 researchers was formed and 5 open-ended ques-
tions about pharmacology education were prepared by the team. 121 (47%) of
the period-3 students in the medical faculty participated in the study.Findings:
Opinions about the nature of the course, such as the theoretical burden of
knowledge and the need for memorization related to pharmacology, were at
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the forefront. Students clearly stated the importance
of participating in the course in relation to their study
strategies. In the question about daily life effect of
pharmacology course, majority stated drug box and
prospectus reading behavior. In the question about
the functioning of the lesson, the need for lectures
and practical application for the clinic was revealed.
Discussion: Lessons that are perceived to be hard to
learn like pharmacology can actively make a positive
impression on the student. In order to increase the
productivity of the lesson and active participation of
the lesson, prospectus reading and prescribing skill
applications, small group discussion sessions or spe-
cial study modules can be planned. Repetition of such
applications in the clinical education period is impor-
tant in order to integrate the theoretical pharmacology
knowledge with clinical knowledge and to reduce the
theoretical burden.

Keywords: Pharmacology, medical education, clini-
cal integration

Giris

Farmakoloji dersi mezuniyet éncesi tip egitim progra-
mi igerisinde teorik bilgi yukinin yogunlugu nedeni
ile 6grenilmesi zor dersler arasinda kabul edilmek-
tedir (1). Gecmiste farmakoloji egitimi klinik 6ncesi
ders doneminde icerik odakli, disiplin temelli dersler
araciligr ile ogretiimekteydi. Geleneksel farmakoloji
egitiminde, konular cogunlukla etken maddelerin etki
mekanizmalari, endikasyonlari, yan etkileri, kontraen-
dikasyonlari ve ilag kategorizasyonlari Gizerinden an-
latilmasina karsin, giiniimizde bu anlatim sekli hak-
kindaki gorusler degismektedir (2,3). Cunki terapotik
amach klinik karar verme, kanita dayali tip uygulama-
lari, strekli tip egitimi, klinik uygulama rehberleri gibi
kavramlar goz 6ntine alindiginda farmakoloji bilgisinin
egitim kavramlarinin blnyesinde yeniden degerlendi-
rilmesine ihtiya¢c duyulmaktadir. Ginimuzde farma-
koloji klinik pratige gecis dersi olarak algilanmaktadir.
Bu nedenle farmakoloji egitiminde entegratif stratejiler
Uzerine calisiimaktadir (4).

Gegerlik ve guvenilirlik, tim bilimsel arastirmalarin
kritik unsurlarindan birisi olup calismanin bilimsel
degerlendiriimesine olumlu katkida bulunur (5). Nite-
liksel calismalarda veri degerlendiriimesi slrecinde
arastirmacinin subjektivitesinin arastirmaya etkisi bi-
limsel alanda stiphe ile karsilanmaktadir (6). Niteliksel
calismalarda, niceliksellerde oldugu gibi gecerlilik ka-
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nitlarini gclendirebilecek istatistiksel analizler yoktur.
Fakat degerlendirme sireci ayrintili sekilde tanimla-
narak bu bilimsel siphe azaltilabilir.

Bu bilgiler dogrultusunda planladiimiz bu ¢alisma-
mizda, Sileyman Demirel Universitesi Tip Fakiiltesi
ogrencilerinin farmakoloji egitimlerini etkileyen faktor-
leri, niteliksel bir calisma ile incelemeyi amacladik.

Yontem

Calismamizda 6gretim Uyelerinin ortak karari dogrul-
tusunda hem fakultemiz egitimi siirecinde 3 yillik de-
neyimlerinin olmasi, hem de klinik éncesi dénem ile
ilgili durumun tespiti icin dénem 3 dgrencileri ile ¢alis-
manin uygun olacagina karar verildi. Arastirma evre-
nimiz fakiltemizdeki tim dénem 3 6grencileri (n=256)
olarak belirlendi.

Calisma i¢in 11.12.2017 tarih ve 220448 sayi ile Su-
leyman Demirel Universitesi Tip Fakiiltesi Klinik Aras-
tirmalar Etik Kurulu'ndan onay alindi.

Calismamizda Tibbi Farmakoloji, Tip Egitimi, Halk
Saghgi, Kadin Hastaliklari ve Dogum Anabilim dal-
larindan 5 arastirmaci ile bir arastirma ekibi kuruldu.
Tim slreg bu 6gretim Gyelerinin fikir birligi ile yaratal-
dd. Fikir birligi saglanamayan durumlarda fikir birligi
saglanana kadar konu tartisildi.

Arastirma ekibi tarafindan egitim deneyiminin cesitli
yonlerini degerlendirmeyi amaclayan sorular hazirlan-
di. Bu sorular i¢in uzman gorusu alindi. Sorular yeni-
den degerlendirilerek farmakoloji egitimi ile ilgili dene-
yimleri hakkinda fikir verebilecek, asagida belirtilen 5
adet acik uglu soru belirlendi (Tablo 1).

Veri toplama islemi, 6grenci katihmin yiksek oldugu
bir ders sonrasinda planlandi. Ogrenci gorislerinin
etkilenmemesi icin veri toplama surecine farmakoloji
anabilim dal 6gretim uyeleri katilmadi. Ogrencilere,
uygulama oncesinde arastirmanin igerigi ile ilgili bir
sunum yapildi.

Calismamizin veri analizinde Miles ve Huberman Mo-
deli uygulandi (8). Askin gercekgilik olarak isimlendi-
rilen bu yaklasimin 3 bileseni bulunmaktadir. Bunlar
verilerin azaltilmasi, verilerin sunulmasi ve sonuglarin
bigimlendiriimesi/dogrulanmasidir. Calismamizda bu
bilesenlerden yararlanildi.
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Tablo 1

Anket degerlendirmesi icin kullanilan agik uglu sorular

Veriler degerlendirilirken, ©ncelikle cevaplar olumlu
ve olumsuz olarak gruplandiridi. Verilerin azaltiimasi
icin arastirma ekibi tarafindan gruplardan betimleyici
kodlama amaciyla cekirdek ifadeler elde edildi. Oriin-
ti kodlari i¢in ise cekirdek ifadeler ‘faktorler’ olarak
yeniden gruplandinidi. Es zamanh olarak not alma
islemi yapildi. Kodlama yapilirken calisma ekibinde
olusan kanaatler asagida 6rneklendirilmistir.

“dersi anlatan 6gretim lyesinin anlatim tarzi ve iletisi-
mi 6grencilerin en sik degindigi noktalardan”,

“dersin zorlugu ile ilgili genel bir kabullenme var”
“dersin klinik ile uyumu isteniyor”

Verilerin sunulmasi asamasinda faktorler 6grencilerin
verdikleri cevap yogunluklarina gére siralandi. Bu si-
ralamanin egitime etkilerine gére uygun oldugu konu-
sunda arastirma ekibinde de fikir birligi saglandi. Ayni
zamanda farmakoloji 6gretim Gyelerinin de farmako-
loji egitimi ile ilgili gérisleri icin rapor diizenlemeleri
istendi. Bu raporlar da degerlendirme sirecine dabhil
edildi. Sonuclarin bigimlendiriimesi ve tartisiimasi igin
raporlama sirecine gecildi.

Bulgular
Tdm tip fakultesi dénem 3 o6grencilerinden (n=256)

121'i (%47) calismaya katildi. Katihmcilarin yas orta-
lamasi 21,14+1,35 (yas araligi: 20-33) idi. Katihmcila-
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Soru 1 Farmakoloji dersinin igerigi hakkindaki olumlu/olumsuz
; fikirleriniz nelerdir?

Soru 2 Farmakoloji dersi ile ilgili calisma stratejileriniz nelerdir?
Soru 3 Farmakoloji dersi guinlik hayatta ilaclara bakisinizi nasil
i etkiledi?

i | Soru4 Farmakoloji dersine olan ilginizde ve 6grenme

i basarinizda dersi veren 6gretim Uyesinin etkisini

: degerlendiriniz

| Soru5 Farmakoloji dersinin islenis sekli ile ilgili dnerileriniz

i nelerdir?

2018:25(3):275-281

rin cinsiyet dagilimlari ise %30,6 kadin (n=37), %69,4
erkek (n=84) seklindeydi.

Farmakoloji dersi ile ilgili genel gorisleri soran bir nu-
marali soruda katilimcilarin gogunun bu dersi olumlu
olarak algiladigi belirlendi. Bu alginin olusmasinda,
Ogretim Uyesinin anlatim tarzi (%43,6) ile ilgili yorum-
lar 6n planda yer aldi. Ogretim Gyesinin eglenceli ve
olumlu yaklasimi (%14), 6grenci katilimini saglamasi
ve onlarla iletisimi 6grenci tarafindan olumlu algila-
nan davranislar arasindaydi. Ogrenciler icin daha az
Onemle fakat yine de olumlu olarak ifade edilen go-
rusler arasinda kaliteli ders materyali ve egitim ortami
da yer almakta idi (%2.4). Olumlu faktorler arasinda
ikinci sirada klinik vaka 6rneklerin verilmesi yer aldi
(%14). Ogretim Uyesinin klinik vaka 6rnekleri tizerin-
den ders planlamasinin konuyu daha anlasilir kildigi
gorulda.

Olumsuz olarak algilanan 6zellikler arasinda dersin
dogasi 6n planda yer aldi (%25.6). Dersin dogas! acl-
sindan, 6grenciler arasinda konularin teorik iceriginin
fazla olmasi, ifade 6zellikleri nedeni ile ayrintili olarak
algilanmasi, 6grenebilmek icin tek yolun “ezberleme”
oldugu kanaati yaygindi. Ogrencilerin, farmakoloji
dersi ile ilgili diger olumsuz fikirleri, ders surelerinin
uzunlugu ve ders saatinin gin icindeki dagilhimiydi
(Tablo 2).

Ogrencilerin calisma stratejileri ile ilgili gorislerinin
degerlendirildigi iki numarali soruda 6grencilerin der-
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“Farmakoloji dersinin icerigi hakkindaki olumlu/olumsuz fikirleriniz nelerdir?”
sorusuna verilen cevaplar ve ¢ikarimlar

olmasi (%25.6)

sebebiyle dersler bazen sadece ezberlenecek
seylerle geciyor.”

Ders sturelerinin uzunlugu ve ders
saatinin gun icindeki dagilimi

“... ancak uzun ders saatleri yiziinden dersin
sonunun verimsiz gegmesi”

“Derslerin tek ve giin sonlarinda olmasi yerine tim
sabah olmasi daha glizel olurdu

dersin sabahlari islenmesini tercih ediyorum.”

Cikarim Verilen Cevaplar

i | OLUMLU | Ogretim Uyesinin anlatim tarzi “Ders anlatisiniz ve drnek vererek anlatiminiz giizel.”
(%43,6) “Ders notlarinda gereksiz igerik ve uzun cuimlelerin

i - Ogretim tyesinin eglenceli ve olmamasi, hocanin notu okumak yerine kendi

; olumlu yaklasimi (%14) cumleleri ile anlatmasi, bizim igin ¢cok faydali.”

i - Kaliteli ders materyali ve egitim | “Akilda kalici hareketlerle, ses tonuyla guizel bir ders”
: ortami (%2.4) “Farmakoloji derslerimizin ¢ok interaktif bir hava
icinde gecmesi ¢ok giizel olmakta”

Klinik vaka érneklerin verilmesi “Hocanin anlatim tarzi ¢ok iyi, ders anlatirken bol

i (%14) orneklerle anlatmasi, kendi basina gelen olaylardan

i konuyu 6rneklemesi daha kalici oluyor.”

i | OLUMSUZ | Ezbere dayal teorik icerigin fazla | “Farmakoloji biraz ezbere dayali bir ders olmasi

S

_______________________________________________________________

“Farmakoloji dersi ile ilgili calisma stratejileriniz nelerdir?”
sorusuna verilen cevaplar ve cikarimlar

Cikarim

Verilen Cevaplar

Derse katilim, not tutma, 6zet ¢ikarma,
yazarak calisma (%47,9)

“Derse katilinm, hocay! dinledikten sonra mantigini
anlamis olurum...”

kolaylastirici etkisi (%23) ve diizenli tekrar
(%37.1)

“Klcuk kicik notlar ¢ikarip bol bol okuyorum.”
“Kisa kodlamalarla akilda tutmaya calisma”

“Bol tekrar ve ezberlemek icin dipnotlar”

“Blyuk bir resim defterine, ilaclari kategorilere ayirip
gruplayarak, altlarina spot bilgileri yaziyorum.”

[
i | Kodlamalar, tablolar ve semalarin

S

se katilmanin énemini net olarak ifade ettigi goralda.
Derse katilima ilave olarak farmakoloji dersi ¢alisma
stratejileri arasinda not tutma, 6zet ¢ikarma, yazarak
calisma gibi aktiviteler 6n planda idi (%47,9). Bu asa-
mada birgok 6grenci kodlamalar, tablolar ve semalar
ile bilgileri dizenlemenin 6grenmeyi kolaylastirdigin-
dan bahsetmekte idi (%23). Ogrenciler bu siirecin tek-
rar ile pekistirildigini ifade etti (%37.1) (Tablo 3).
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-

Farmakoloji dersinin gunlik hayata etkisi ile ilgili G¢
numarali soruda 6grencilerin buyiuk cogunlugu ilag ku-
tusu ve prospektiis okuma davranisi tarif etti (%642.9).
Kendilerinin ve cevrelerindeki kisilerin kullandiklar
ilaclarin etken maddelerini ve prospektuslerini oku-
yarak, ilaclar konusuna farkindalik dizeylerini arttir-
mis, cevresinden ilgi gérmas (mutlu, yeterli hissetme),
hekim kimligine alismaya baslamis olduklari goruldi
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Tablo 4 “Farmakoloji dersi giinlik hayatta ilaglara bakisinizi nasil etkiledi?”
sorusuna verilen cevaplar ve cikarimlar

Cikarim Verilen Cevaplar

ilag kutusu ve prospektiis okuma “Kendimin ve ¢cevremdeki insanlarin kullandigi
davranigi ilaglarin iceriklerini ve iglevlerini okumaya basladim.
prospektuslerle hasir nesir oldum.”

“Ailemin kullandigi ilaglar inceliyorum.”

Hekim kimligine alisma “Artik ilaglarin icerigine bakinca anliyorum,
; hastalandigimizda sunlari falan kullan diyebiliyorum.”
: “Evdeki ilaglar hakkinda akrabalara atip tutabiliyorum.”

“Cevremdekileri yanhs ila¢ kullanimi hakkinda
uyarabiliyorum.”

“Mesela eczaneye gittigimde hatirladigim ilaglar hemen
g6zume carpiyor.”

“Daha doktor hissettim tabi ki...”

Akilct ilag kullanimi farkindahgi “...alinan her ilacin karaciger ve bdbregi yordugunu
ogrendim. Gereksiz ila¢ alinmamasi gerekiyor.”

Tablo 5 “Farmakoloji dersine olan ilginizde ve 6grenme basarinizda dersi veren 6gretim Gyesinin
etkisini degerlendiriniz” sorusuna verilen cevaplar ve cikarimlar

Cikarim Verilen Cevaplar

Ogretim tyesinin; “Klinik, doktorluk anilariyla birlestirilmis teorik dersler
-Mesleki deneyimlerini paylasmasi daha yararli oluyor.”

-Yiuksek etkinlik “... bundan sonra derslere girecek hocalarimiza da bu

sekilde egitimi dneriyorum.” i
“Farmakolojiyi ...hoca ile sevdim.” i
“llgimi ve basarimi 6gretene borcluyum.”
“Daha ilgili bir dinleyici olmami sagliyor.” ;
“... hocanin bize bir seyler 6gretme cabasini seviyorum. i
Yani o ¢abay! hissediyorum....” |
“...bu dersi bize sevdirebildi.” i
“...hocanin dersimize girmesi bllyuk sans”
“...hoca muhtesem bir hoca. Keske égrencilik ;
hayatimda hep dersime girebilse.” i

Ogrencinin aktif katilim gereksinimi “Acikcasi farmakoloji 6gretilebilecek degil,
ogrenilebilecek bir ders bence....”
“Aslinda bizim biraz daha aktif olmamiz gerek.”

(%33.8). Verilen cevaplardan, farmakoloji dersinin te- Do6rt numarali soruda 6grencilerin ders basarisina 6g-

mel hedeflerinden birisi olan akilci ilag kullanimi konu-  retim Gyesinin etkisi ile ilgili gorusler alindi. Ogretim

sunda, 6grenciler Uzerinde bir farkindalik olusturmaya Uyesinin ders anlatiminda mesleki deneyimlerini pay-

basladigi da gozlendi (Tablo 4). lasmasi en canli ifadeleri olusturdu. Hatta 6grencilerin
bir kismi dersi egiticinin paylastigi deneyimleri tizerin-
den hatirladigini ifade etti (Tablo 5).
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“Farmakoloji dersinin islenis sekli ile ilgili dnerileriniz nelerdir?”
sorusuna verilen cevaplar ve cikarimlar

Cikarim

Ders suresi

Klinige yonelik anlatim
Pratik uygulamalar

Kurul sonrasi toplu tekrar

Verilen Cevaplar

“Dersin sonunda soru-cevap seklinde tekrar yapilabilir.”
“Internette yer alan ilaglarin “action mechanism” konulu
animasyon videolari ile slaytlar zenginlestirilmelidir.”
“llaglari sinifa getirsek daha iyi olur.”

“Daha c¢ok resim, recete, ila¢ kutusu, klinik anlatim”
“Piyasa isimleri verilebilir.”

Fakilltemiz 6grencilerinin biyik cogunlugu 6greten
merkezli dgrencinin pasif alici konumunda oldugu
egitim sistemlerinden geldikleri igin, 6grencilerin bi-
yuk cogunlugunun, 6gretim dyesinin derse etkisini
¢ok yiksek degerler ile ifade ettigi gorildi. Sadece
az sayida ogrenci kendilerinin aktif katihmci olmasi
gerektigi yoniinde goris bildirdi.

Dersin isleyisi ile ilgili géruslerin soruldugu bes numa-
rali soruda 6grenciler ders siresi ile ilgili sikintilarin-
dan bahsederken (%4.3) bazilari da klinige yonelik
anlatim, pratik uygulamalar (%1.6) ve kurul sonla-
rinda toplu tekrar (%4.1) gibi ihtiyaclarinda bahsetti
(Tablo 6).

Tartisma

Calismamiz bir amfi dersi sonrasinda yapilmis ve an-
ket formu dagitilan tim dgrenciler ¢alismaya katilmis-
tir. Derste bulunmayan 6grencilerin gorisleri alinama-
mistir ve calismamiza goérece dusik katihm (n=121,
%47) olmasi bu duruma baglanmistir.

Farmakoloji dersi gibi 6grenilmesi zor olarak algilanan
dersler, 6gretim lyelerinin aktif cabasi ile 6grencide
olumlu bir izlenim birakabilmektedir. Bizim calisma-
mizda da, 6gretim yesinin anlatim tarzi olumlu egitim
ortami olusturmasi acgisindan etkin faktor olarak kendi-
ni gostermekteydi. Dersin zor olarak kabullenilmesine
ragmen 6gretim Uyelerinin anlatim tarzi 6grencilerin far-
makoloji dersi ile ilgili 6n yargilarinin kirllmasi ve derse
ilgilerinin canl tutulmasinda oldukga 6nemlidir (1).

Bu calismada da ortaya cikan derslerin sunumu si-
rasinda ogretim Uyesi deneyimlerinin aktarilmasi ve
ders icerigi ile uyumlu ornekler kullaniimasi olumlu
o0grenme ortami yaratmaktadir. Deneyimlerin paylasi-
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mi ve orneklerin kullaniimasi akilda kaliciligr arttirma-
sI, egitimde gereksinim belirleme ve gereksinime uy-
gun egitim programi hazirlama yéniinden degerlidir.

Ogrencilerin calisma davranislari ve 6grenme stille-
rinde cesitli farkliliklar olabilmektedir (7). Fakultemiz-
de yapilan ve 2016 tarihinde yayinlanan farmakoloji
dersi ile ilgili bir calismada, dinleyerek ve not alarak
ders ¢alisan 6grencilerin, farmakoloji sinavindan yuk-
sek notlar aldiklari gosterilmistir (8). Bu ¢alismada da
benzer olarak, égrencilerin farmakoloji dersi ¢alisma
stratejileri arasinda not tutma, 6zet ¢ikarma, yazarak
calisma gibi aktivitelerin 6n planda oldugu gorilmus-
tur. Farmakoloji dersi veren 6gretim Uyelerinin de go-
rusleri degerlendirildiginde farmakoloji 6greniminde
ogrencilerin derse aktif katihmi ve not alma ile ders
basarisinin arttirilabilecegi dusuntlmektedir. Ogretim
Uyeleri, ila¢ etki mekanizmalarinin vakalar tzerinden
kiiclk gruplarda tartisiimasinin akilda kalicihgi arti-
racagi, klinik akil yiritme ve karar verme sirecine
olumlu katki saglayacagi goriisiindedir. Bu goriise pa-
ralel olarak derse aktif katihmin saglanmasi amaciyla
kiiclik gruplarda vakalarin tartisildigr oturumlar veya
6zel calisma modulleri planlanabilir. Bu tur uygulama-
larin klinik egitim doneminde de tekrarlanmasi teorik
farmakoloji bilgisinin klinik bilgi ile entegrasyonunun
saglanmasi agisindan énemlidir (9).

Ogrencilerin 6nemli bir kismi dersle ilgili olumlu goriis
bildirmekle birlikte dersin dogasina dair 6nyargi ve ce-
kinceleri mevcuttu. Bunlar arasinda, farmakoloji konu-
larinin “ezbere dayali” oldugu 6nyargisi oldukga yay-
gindi. On yarginin nedeni dersin teorik yiik fazlahgina
bagl dersin anlatimindaki yogunluk olabilir (2). Bu
nedenle 6grencilerin dersi 6grenmelerinde ezberle-
meye yonelmelerinin 6niine gecmek ve bilgileri kolay
hatirlamalarini saglamak icin c¢esitli yontemler gelis-
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Farmakoloji Egitimine Etki Eden Faktorler

tirilmistir (1). Bu amacla egitim programlarinda degi-
siklikler, 6grenci merkezli probleme dayali 6grenme
yaklasimlari, hafiza kartlari (flashcards), kodlamalara
yardimci akilli telefon uygulamalari, farmakoloji atlas-
lar1 ve kavram haritalari olusturma gibi hafizada kali-
ciigr arttirici egitim araclari 6nerilmektedir (1). Ayni
zamanda ogrencilerin tekrar edilen notlarin, hocanin
ders icin kullandigi egitim materyali ve 6grencilerin
ders sirasinda aldigi notlar olmasi, okunan materyalin
konu ile ilgili kitap olmamasi dikkat ¢ekicidir. Bu nok-
tada, hocalar tarafindan kullanilan egitim materyalinin
zenginlestiriimesi ve kitap onerisinin hoca tarafindan
vurgulanmasi onerilebilir.

Farmakoloji dersinin ginlik hayata etkisinin deger-
lendirildigi soruya verilen cevaplarda ise 6grencilerin
cogunlugu farmakoloji dersinde edindigi teorik bilgi-
lerle, prospektiis okuma davranisi gelistirerek hekim
rolliine gecis slrecini tarif etmistir. Cikan bu sonucg
dogrultusunda, prospektiis okuma becerisi adi altin-
da klinik uygulamalar planlanarak égrencilerin hekim
kimligini icsellestirmelerine katkida bulunulabilecegi
dustnulmektedir. Bu anlamda farmakolojii dersi, klinik
oncesi donemdeki 6grencilerin klinik doneme gegisi
acisindan énem tasimaktadir.

Fakiltemizde 6greten merkezli 6grencinin pasif alici
konumunda oldugu bir yaklasimin hakim oldugu tespit
edilmistir. Oyle ki 6grenen artik o dersi baska bir egiti-
cini dahi anlatmasina tahammiil edememektedir. Og-
rencinin gozinde ders ile 6gretim Uyesi 6zdeslesmis
ve 6greten merkezli egitim sistemi pekismistir. Fakul-
temiz 6greten merkezli bagimli 6grenenden 6grenen
merkezli bagimsiz 6grenme ilkelerini benimsemeye
yonelen bir egitim reformu icerisindedir. Bu amagla
vaka tartismalari icin kiick grup egitimleri, probleme
dayali egitim yaklasimlari énerilmektedir (1). Faklte-
mizde de farmakoloji egitiminde 6grenci merkezli yak-
lasimlar dahilinde kii¢ik gruplarda vaka tartismalart,
6zel calisma moddulleri planlanmaktadir.

Ogrencilere dersin islenisi ile ilgili gorisleri deger-
lendirildiginde 6grencilerin farmakoloji egitimlerinde
pratik uygulamalari 6nerdikleri gorilmistir. Bu egi-
tim etkinligi icin dénem 3 6grencilerine “Recete uy-
gulama pratik uygulamasi” yapilmistir. Bu uygulama
kapsaminda 6grencilere recete yazma becerisi ka-
zandiriimasi amaglanmistir. Tam 6grenme yaklasimi
ile uygulanan bu beceri egitiminin geribildirimlerinde
yiksek memnuniyet oldugu goérilmistar.
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Oneriler

1-Farmakoloji dersi anlatilirken egitim yontemleri ce-
sitlendirilmelidir.

2-Farmakoloji dersi icin 6grencilere 6grenme kaynak-
lari icerisinde ders kitabi 6nerisinde bulunulmalhdir.
3-Farmakoloji dersi icin bir ¢alisma rehberi hazirlan-
malidir.

4-Farmakoloji teorik egitiminden klinik pratie gecis
icin prospektis okuma gibi mesleki beceri uygulama-
lari planlanmahdir.

5-Ogreten merkezli egitim sisteminden 6grenen mer-
kezli egitimi sistemine gecis olmalidir.

6-Egitim materyalleri cesitlendirilebilir

7-Ogrencilerin ilgi ve dikkatlerini toplayabilmele-
ri acisindan, teorik icerigi fazla olan farmakoloji gibi
derslerin mimkin oldugunca sabah saatlerine, pra-
tik uygulamalarin 6gleden sonraya programlanmasi
dusunulebilir.
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Gomiula 3. Molar Dislerin Operatif Zorluk Skoruna ve
Komplikasyonlara Gére Degerlendirilmesi

The Evaluation Of Impacted Third Molars According To The Operative
Difficulty Score And Complications

*  Nesrin Saruhan Oz
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Universitesi Dis Hekimligi
Fakdultesi, Agiz Dis ve Cene
Cerrahisi AD, Eskisehir

Amac: Bu calismada, gémuli 3. molar dislerinin (M3) operatif zorluk skoruna
(OZS) ve cekimini takiben gorilen komplikasyonlara gore degerlendiriime-
si amaglanmistir. Gere¢ ve Yéntem: Arastirmamiza, 99'u alt 21'i ist M3'e
sahip 73’0 kadin 47’si erkek toplam 120 hasta dahil edildi. Ameliyat 6ncesi
klinik ve radyolojik olarak M3’lerde OZS belirlendi ve gorulen komplikasyon-
lar degerlendirildi. Bulgu: M3'ler OZS'ye gore degerlendirildiginde; 27’sinin
(%22,5) OZS 3, 29'unun (%24,2) OZS 4, 53'inun (%44,2) OZS 5, 11'inin ise
(%9,1) OZS 6 oldugu gorildi. Postoperatif olarak hastalarin 3'lnde (%2,5)
alveolar osteitis, 1'inde (%0,8) cerrahi alan enfeksiyonu, 2'sinde ise (%1,6)
gecici parestezi oldugu gorildi. Sonug: Alt cenede Ust ceneye gore M3'lerde
cerrahi gekimlerinde daha sik komplikasyon gorilmektedir.

Anahtar Kelimeler: Gomulu 3. molar, Komplikasyon, Operasyon zorluk sko-
ru

Abstract: Purpose: In this study, it was aimed to evaluate the impacted third
molars (M3) according to operative difficulty score (ODS) and complications
following the surgical removal. Methods: A total of 120 patients were inc-
luded in the study, of which 73 were female and 47 were male, of which 99
were lower 21 were the upper M3. Before surgical extraction the (ODS) of the
impacted third molars were determined and the complications were evalua-
ted clinically and radiologically. Results: When M3 was evaluated according
to ODS, 27 (22,5%) ODS 3, 29 (24,2%) ODS 4, 53 (44,2%) ODS 5 and 11
(9,1%) ODS 6 were found. Alveolar osteitis was found in 3 patients (2.5%),
surgical site infection was found in 1 patient (0.8%) and temporary paresthe-
sia was found in 2 patients (1.6%) postoperatively. Conclusion: The comp-
lications of surgical removal of the M3 are seen more frequently in the lower
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Nesrin SARUHAN

Eskisehir Osmangazi Universitesi
Dis Hekimligi Fakltesi

Agiz Dis ve Cene Cerrabhisi
Anabilim Dali, Eskisehir, Turkiye.
E posta: dt_nesrin@yahoo.com
Tel.: +90 222 239 37 50- 1446
Fax: 0222 239 12 73

Yazisma Adresi:

Keywords: Impacted third molar, Complication,Operative difficulty score.

Med J SDU / 2018:25(3):282-286 10.17343/sdutfd.364846




Giris

GOmula yirmi yas dislerinin (M3) cerrahi ¢ekimi oral
ve maksillofasiyal cerrahide en sik uygulanan cerrahi
operasyonlardan biridir(1). Ameliyat sirasinda veya
ameliyat sonrasinda komplikasyon gorilme orani
%4,6 ile %30,9 arasinda degismektedir(2-5). Hasta-
nin yasl, cinsiyeti, sistemik durumu, perikoronitisin
varligi, agiz hijyeninin durumu, sigara kullanimi, has-
tanin dogum kontrol hapi kullanmasi ve gémualulugin
derecesi ve zorlugu M3 cerrahisinde komplikasyon-
larin gelismesinde etkili 6nemli faktorlerdir(3). Ayrica,
kullanilan cerrahi teknik, ameliyatin suresi, ¢cekim ka-
vitesinde yapilan yikamalar, anestezi teknigi gibi he-
kimin gerceklestirdigi bircok faktér de komplikasyon
gelismesinde etkilidir(3-5). Bu ¢alismada, M3'lerin
acllanmalarina, operatif zorluk skoruna (OZS) ve cer-
rahi ¢cekimlerinde gorilen komplikasyonlara gore de-
gerlendiriimesi amaclanmaktadir.

Gerec ve Yontem

Calismamizda, Eylil 2016 ile Agustos 2017 tarihleri
arasinda M3 sikayeti ile klinigimize basvuran 120 has-
tanin retrospektif verileri kullanildi. Operasyon éncesi
hastalardan panoramik radyografi alindi. M3'ler, agi-
lanmalarina gore; vertikal, mesioangular, distoangu-
lar, horizontal, bukko-lingual veya bukko-palatinal ola-
cak sekilde gruplandirildi. Ayrica M3'ler OZS'ye gore
de siniflandirildi. Bu amacla; tek bir cerrah tarafindan
ameliyat 6ncesi hastalarin hem klinik hem de radyolo-
jik olarak muayeneleri yapilarak M3’lerin operasyonu
icin; 0’dan 6'ya kadar olan degerlerde OZS olusturul-
du. OZS skorlari; 0: ¢cekimi gerekmeyen, 1: cerrahisiz
surmus, 2: cerrahi olarak surduriilmus, 3: yumusak
dokuda gémilu, 4: kemikte kismi gomdli, 5: kemikte
tam goémdald, 6: kemikte tam gomull ancak ulasiimasi
zor pozisyonda (komplike veya zor) olacak sekilde
belirlendi. Her bir M3 i¢in, OZS degeri 1’den (M3'Un
cerrahisiz sirmis) 6'ya kadar (kemikte tam gomulu
M3'Un zor ¢ekimi) olacak sekilde belirlendi.

M3 bulunan hastalar tek bir cerrah tarafindan 2 cc.
%2.5’lik 1:100.000 adrenalin ilaveli articaine HCI
(Ultracain D-S Forte ampul, Aventis, istanbul, Turki-
ye) lokal anestezik sollsyonu ile opere edildi. Alt M3
cerrahisi yapilacak olan hastalara nervus mandibu-
laris inferiorun rejyonel anestezisi ile birlikte bukkal
infiltrasyon anestezisi, Ust M3 cerrahisi yapilacak
olan hastalara ise tlber anestezi ile birlikte palati-
nal infiltrasyon anestezisi uygulandi. Lokal anestezi
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sonrasi ikinci molar dis hizasindan vertikal insizyon
atilarak tam kahnhkli flep kaldirildi. Kemik aciga ci-
karildiktan sonra M3’e ulasmak amaciyla ¢evresinde-
ki kemik doku tur ve frez yardimiyla kaldirildi. M3'lin
¢ekiminden sonra ¢ekim soketi bol serum fizyolojikle
yikandi. Kanama kontrol altina alindiktan sonra yara
yerleri 3-0 ipek sutur ile primer olarak kapatildi. Tim
hastalarda ayni cerrahi protokol uygulandi. Ameliyat
sonrasli hastalara uygun antibiyotik (amoksisilin 1000
mg ginde 2 defa), agri kesici (deksketoprofen 25 mg
glnde 3 defa) ve gargara (%2 klorheksidin glukonat
glnde 3 defa) recete edildi. Postoperatif 7. glinde si-
turlar alindi.

Postoperatif donemde cerrahi alan enfeksiyonun tes-
hisi, uygun postoperatif bakimin saglanmasina rag-
men purdlan akinti varhgi, beklenmedik agri ve/veya
6dem gibi bulgular g6z 6niine alinarak yapildi. Alveo-
ler osteitisin teshisi ise, yeni baslayan agri veya ope-
rasyondan 36 saat sonra artan agri ve kan pihtisinin
kaybi sonucu ekspoze kemigin klinik olarak gortlmesi
ile yapildi.

Bulgular

Arastirma kapsamindaki 120 hastanin 73’0 (%60,8)
kadin, 47'si (39,2) erkekti. Hastalarin yas araliklar
13 ile 62 arasinda olup, yas ortalamasi 25,09+8,3't0r.
Kadinlarin yaslari minimum 14 maksimum 51 (ortala-
ma 23,68+6,4), erkeklerin yaslari minimum 13 mak-
simum 62 (ortalama 27,28+10,3), arastirmaya 99 alt

(%82,5) ve 21 Ust (%17,5) olmak Uzere toplam 120
yirmi M3 dahil edilmistir (Sekil 1).

Gomulu Dis

95

ALT i l

UsT

Sekil 1: M3'lerin ¢genelere gore dagihmi
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Calismamizda; M3'ler acilanmalarina gore degerlen-
dirildiginde, vertikal pozisyonda 65 (%54,2), mesio-
angular pozisyonda 28 (%23,3), distoangular pozis-
yonda 10 (%8,3), horizontal pozisyonda 14 (%11,7),
bukkolingual-palatinal pozisyonda 3 (%2,5) gomulu
dis oldugu goruldu (Sekil 2).

Gomiili Dis Pozisyonlan

VERTIKAL MESIDAMGULAR  DISTOAMGULAR HORIZONTAL EUKEOLINGUAL

Sekil 2: M3'lerin agilanmalarina gore dagilimi

Calismaya dahil olan M3'lerin OZS’ ye gore 27'sinin
(%22,5) OZS 3, 29'unun (%24,2) OZS 4, 53'Unln
(%44,2) OZS 5, 11'inin ise (%9,1) OZS 6 oldugu go-
ralda (Sekil 3).

&0
_|
45
|
0 |
53
15 |
27 % |
g mi |
0ZS 3 0ZS 4 0ZS 5 0ZS 6

Sekil 3: M3'lerin OZS'ye gore dagilimi

Calismamizda M3 cerrahisi sonrasi gorilen kompli-
kasyonlar degerlendirildiginde; 120 vakanin 3'Uinde
(%2,5) alveolar osteitis, 1'inde (%0,8) cerrahi alan
enfeksiyonu, 2'sinde (%1,6) gecici parestezi oldugu
goruldi (Sekil 4). Alveoler osteitisin goruldigu g
vakanin ikisi OZS 3 biri OZS 4, cerrahi alan enfeksi-
yonunun goruldigl vaka OZS 5, gegici parestezinin
goruldagu iki vaka da OZS 6 grubundaydi.
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Gorilen Komplikasyonlar

Alveolar Osteitis Cerrahi
0ZS 3
0ZS 4

Alan Enfeksiyonu

0ZS 5

Gegici Parestezi

0ZS 6

Sekil 4: M3'lerin cerrahisinde karsilasilan komplikas-
yonlarin dagilimi

Tartisma

GiUnumiizde oral ve maksillofasiyal cerrahide M3'lerin
cerrahi ¢cekimi en sik uygulanan minor cerrahi islem-
lerdendir. Bunun nedeni, M3'lerin tekrarlayan periko-
ronitis, komsu diste ¢irik olusmasi, fonksiyonsuzluk,
nedeni belirlenemeyen yiiz agrisi, periodontal, prote-
tik ve ortodontik nedenler ile kist, timor gibi patolojiler
meydana getirebilme potansiyelleridir(2-6).

M3'lerin cerrahi ¢cekimi sonrasi gorilen komplikasyon
oranlari nispeten disiktir (genellikle <%5) ve ¢cogu
komplikasyon mindr ve gecicidir(7). Alveoler osteitis
ve cerrahi alan enfeksiyonu, M3 cekiminden sonra
ortaya cikan en sik gorulen postoperatif komplikas-
yonlardir(8).

Alveoler osteitis, M3 ¢ekimini takiben postoperatif en
sik gorulen komplikasyondur ve ¢ogu ¢alismada %20
'den daha disik olmak Uzere %0 ile %68 arasinda
oldukga degisken oranlarda bildirilmistir(8-10). Bizim
¢alismamizda, 120 vakanin sadece 3'lUnde alveoler
osteitis gorildi (%2,5) ve her ¢ vaka da alt ¢ene-
deydi. Bu U¢ vakanin 2’'sinde OZS 3, 1'inde ise OZS
4'tll. OZS 5 ve OZS 6'da alveolar osteitis gorilmedi.
Kosger ve ark. yaptiklari calismalarinda, alveoler os-
teitis sikhginin alt az1 bélgesinde arttigini ve yas ile al-
veoler osteitis gorilme insidansi arasinda anlamli bir
iliski oldugunu bildirmislerdir(11). Bizim ¢calismamizda
ise, alveoler osteitis gorilen hastalarin yaslari 19, 31
ve 51 idi. Veri sayimiz yeterli olmadigi i¢in hastalarin
yasi ile alveoler osteitis arasindaki iliski degerlendiri-
lemedi.
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Cerrahi alan enfeksiyonu, M3 c¢ekimi ardindan en
sik gorulen ikinci komplikasyondur. Cogu calisma-
da, M3'Un cikariimasini takiben gorilen cerrahi alan
enfeksiyonu orani %5'in altinda bildirmistir; bununla
birlikte, %1.2 ile %27 arasinda degisen oranlarin da
bildirildigi calismalar bulunmaktadir(10,12-14). Bu
calismadaki cerrahi alan enfeksiyonu 120 hastanin
sadece 1 tanesinde OZS 5 grubunda (%0,8) goéralda.
Blondeau ve Daniel'in alt M3 ¢ekim komplikasyonla-
rini degerlendirdikleri ¢alismalarinda, M3’lerin ¢ekimi
sonrasinda %0,4 ile %8,4 oraninda parestezinin go-
raldigund ve disin géomuli oldugu yerin derinliginin
artmasi ile parestezi riskinin arttigini bildirmiglerdir
(15). Bizim ¢alismamizda da literatirle uyumlu ola-
rak postoperatif olarak goriilen parestezi vakasinin
(%1,6) her ikisi de OZS 6 idi.

Meydana gelen komplikasyonlarda dislerin gdmultlik
siniflamasi ve dislerin pozisyonlari da etkili olabilmek-
tedir(2-5, 11, 15, 16). Bizim calismamizda alveoler
osteitis gorulen Ug¢ vakanin 2'sinde M3 vertikal, 1'inde
ise M3 mesioangular pozisyondaydi. Cerrahi alan en-
feksiyonu gorilen 1 vakada ise M3 distoangular po-
zisyondaydi. Parestezi gorulen 2 vakanin 1'inde M3
horizontal pozisyondayken 1'inde ise mesioangular
pozisyondaydi.

Lang ve ark. alt-Ust ve sag-sol olmak Uzere her bir
hastada 4 M3 olacak sekilde M3'leri OZS’ye gore sI-
niflandirdiklar ¢alismalarinda, OZS degerini 0-6 ara-
si degerlendirip her bir hasta i¢in 4*6 olacak sekilde
0-24 arasi OZS degeri belirlemisler(17). Bizim yapti-
gimiz calismada farkli olarak her bir dis icin 0-6 arasi
olacak sekilde OZS degeri belirlendi.

Sonug

M3'’lerin operasyon zorluk skorlarini, cerrahi ¢ekimle-
ri sonrasi gorilen komplikasyonlarini, acilanmalarini
ve bunlarin birbirleriyle olan iliskilerini degerlendiren,
veri sayisinin daha fazla oldugu calismalara ihtiyag
duyulmaktadir. Bdylelikle; operasyon zorluk skorlari,
acllanmalar, yas, cinsiyet ve ¢eneler birbirlerine goére
karsilastirmali olarak degerlendirilebilecektir.
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Transrektal Prostat i§ne Biyopsisinin
Erektil Fonksiyon Uzerine Etkisi

The Impact of Transrectal Prostate Needle Biopsies on Erectile Functions

Oz

*  Dr. Osman Ergin Amag: Transrektal ultrasonografi esliinde prostat biyopsi isleminin, hastala-
rin cinsel fonksiyonu Gzerine olan etkilerini, islem 6ncesinde ve sonrasinda
Universitesi e farkli zaman araliklari ile degerlendirmek. Hastalar ve yéontem: Calismaya
niversitesi, Tip Fakultesi, . . .

Uroloji Anabilim Dalr, |§Iem_ oncesi Uluslararasi Prostat Sempto_m Skoru (IPSS) ve Uluslararasi
Isparta, TURKIYE Erektil Islev Formu (IIEF-5) doldurtulan ve iglem sonrasi bu formlar tekrar 1.
ve 3. aylarda doldurtulmus olan ve biyopsi sonucu prostat kanseri ile uyumlu
gelmeyen 80 hasta alindi. IIEF-5’e gore hastalarin erektil fonksiyonlar 5 ka-
tegoriye ayrildi; 5-7: agir erektil disfonksiyon (ED), 8-11: orta ED, 12-16: ha-
fif-orta ED, 17-21: hafif ED, 22-25: ED olmayan. Bulgular: Hastalarin %45’
i (36/80) iic giinden fazla suren rektal kanama sikayeti bildirdiler. Ug giin-
den uzun siiren hematospermi ve/veya hematuri sikayeti hastalarin %78,8’
inde (63/80) gbzlemlendi. Biyopsi 6ncesi IIEF skor ortalamasi 24.3+8.4 idi.
Biyopsi sonrasi 1. ve 3. aylardaki IIEF skor ortalamalari sirasi ile 20.3+9,6 ve
22.448.9 idi (p<0,05). Biyopsi 6ncesi ED’ u olmayan hasta grubunda biyopsi
sonrasi 1. ayda ED goriilme orani %31.6 (18/57) idi. Bu oranin 3. ayda %5.3’
e (3/57) geriledigi tespit edildi. Baslangigta ED’u olmayan hasta grubunda
biyopsi sonrasi goriilen ED’un siddeti, IIEF-5’e gore 17-21 arasi olup hafif ED
siniflamasina girmekte idi. Sonug: Biyopsi iliskili cinsel disfonksiyon ihtimali,
prostat biyopsisi geciren tim hastalarda olasidir. Fakat calismamiza daya-
narak denebilir ki; biyopsi sonrasi seksuel disfonksiyon, 6zellikle de erektil
disfonksiyon ¢ogu zaman gecici bir durumdur.

*  Sileyman Demirel

Anahtar Kelimeler: Erektil disfonksiyon, impotans, prostat biyopsisi, ulusla-
rarasi erektil islev formu

Abstract

Yazisma Adresi: Object: To evaluate the effects of transrectal ultrasound guided biopsies

. - of the prostate on patients’ sexual function at different time intervals (befo-
Stleyman Demirel Universitesi re and after the procedure). Material and methods: Eighty prostate cancer
Sileyman Demirel Universitesi . . .
Dogu Yerleskesi free patients were included the study, those were completed the International
Cuiniir / Isparta - TURKEY Prostate Symptom Score (IPSS) and International Index of Erectile Function
PK: 32260 (IIEF-5) before, and 1 and 3 mounths after biopsy. We classified erectile fun-

UELE Aol 2efs) 2l 200 00 ction into five categories according to IIEF-5 scores: severe (5-7), moderate
Fax: +90-246 211 2830 - 2832

E-mail- osmanergun77@mynet. (8-11), miId-moderate.(12—16)_, _miId (17-21) and no ED (_22—25). _Rgsults:
com 45% (36/80) of the patients notified rectal bleeding complaints continuing for
over three days. Hematospermia and /or hematuria complaints that prolon-
ged over three days were observed at 78.8% (63/80) of patients . The mean
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IIEF score before biopsy was 24.3 + 8.4. The mean
IIEF score at the first and third months after biopsy
was 20.3 £ 9.6 and 22.4 + 8.9, respectively (p <0.05).
In the previously potent patient group, the rate of ED
at 1 month after biopsy was 31.6% (18/57). This rate
decreased to 5.3% (3/57) at 3 months after biopsy. In
the previously potent patient group, post biopsy ED
severity was between 17-21 according to IIEF-5 and
was entering the mild ED classification. Conclusion:
The biopsy-related sexual dysfunction may be po-
tentially emerged in all patients undergoing prostate
biopsy. But based on this study; Post-biopsy sexual
dysfunction, especially erectile dysfunction, is often a
temporary condition.

Keywords: Erectile dysfunction, impotance, internati-
onal index of erectile function, prostate biopsy

Giris

Transrektal ultrasonografi (TRUS) esliginde yapilan
prostat biyopsisi giinimuzde prostat kanserinin erken
tanisini etkin bir sekilde koymakta kullanilan standart
tani yontemidir. ilk prostat biyopsisi 1930'lu yillarda
tanimlandi, 1950’lerde prostat ultrasonogrofik olarak
transrenktal yolla gorintilendi ve 1970’lerin basinda
TRUS esliginde biyopsi popiilarize oldu. Ancak TRUS
esliginde prostat biyopsilerinin yayginlasmasi ve par-
mak klavuzlugunda alinan biyopsilerin yerini almasi,
serum prostat spesifik antijen (PSA) dlzeyi 6l¢imu-
nin Kliniklerde yaygin olarak kullaniimaya basladigi
1980’lerin sonunu bulmustur.

Tahmini olarak, Avrupa ve Amerika’ da, yilda 2 mil-
yonun Uzerinde prostat biyopsisi girisimi yapilmakta
(1,2). Prostat biyopsisi genellikle hastalar tarafindan
iyi tolere edilse de, yine de bu islem belli oranda agr
ve rahatsizlija neden olabilmektedir. Dikkatli bir hasta
hazirhgi ve uygun profilaktik dnlemler alinarak yapil-
dig1 takdirde TRUS prostat biyopsisi komplikasyonlari
genellikle minér komplikasyonlardir. Uygun antibiyotik
profilaksisi ile septik komplikasyon orani % 0,01’ in al-
tina dismustlr ve periprostatik anestezi uygulamasi
da isleme bagli agr hissini azaltmaktadir (3). TRUS
prostat biyopsisine bagl olarak en sik gdzlemlenen
komplikasyonlar: Hematlri, hematospermi, agri, dizi-
ri ve idrar yolu enfeksiyonudur. TRUS biyopsisi sonra-
siI erektil disfonksiyon (ED) gorulebilmektedir. Ancak
literatlr degerlendirildiginde goérulme yizdesi, tanimi,
nedensel iliskileri, kalici veya gegici oldugu konusun-
da celiskiler oldugu gozlemlenmektedir. Biz bu ca-
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lismamizda TRUS esliginde prostat biyosi isleminin,
hastalarin cinsel fonksiyonu Gzerine olan etkilerini,
islem dncesinde ve sonrasinda farkli zaman araliklar
ile degerlendirdik.

Hastalar ve Yontem

Klinigimizde prostat muayenesinde asimetri ve sert
nodul gibi sekilsel anomaliler, artmis serum total PSA
degeri (>4ng/ml) vel/veya anormal PSA derivelerinin
varligi nedeniyle ilk defa TRUS esliginde prostat bi-
yopsisi yapilan hastalar retrospektif olarak tarandi.
Klinigimizde rutin olarak 12 odaktan TRUS esliginde
prostat biyopsisi alinmaktadir. Tim hastalara islem
oncesi profilaktik antibiyotik uygulamasi yapildi. Anti-
koagulan tedavisi alan hastalarin tedavisi islemden 7
gln dnce kesildi. Calismaya islem 6ncesi Uluslararasi
Prostat Semptom Skoru (IPSS) ve Uluslararasi Erek-
til islev Formu (IIEF) doldurtulan ve islem sonrasi bu
formlar tekrar 1. ve 3. aylarda doldurtulmus olan ve
biyopsi sonucu prostat kanseri ile uyumlu gelmeyen
80 hasta alindi. IPSS skoru 0-7 olanlar hafif, 8-19
olanlar orta ve 20-25 olanlar siddetli semptomatik ola-
rak U¢ gruba ayrildi. IIEF-5’e gore hastalarin ED’lar
5 kategoriye ayrildi; 5-7: agir ED, 8-11: orta ED, 12-
16: hafif-orta ED, 17-21: hafif ED, 22-25: ED olmayan.
Hastalara islem 6ncesi ve islem sonrasi 1. ve 3. aylar-
da Beck depresyon o6lcegdi doldurtuldu. Veriler Statisti-
cal Package for the Social Sciences version 11.5.2.1
(SPSS Inc, Chicago, USA) kullanilarak analiz edildi.

Bulgular

Hastalarin demografik verileri Tablo 1’ de 6zetlendi.
Hastalarin ortalama yasi 61.4 (46-82) idi. Biyopsi 6n-
cesi PSA ortalamalari 11.7+8.5 ng/mL idi. Ortalama
prostat agirhgi 52.4+36.8 olarak olculdi. Biyopsi son-
rasi 2 hastada semptomatik riner sistem enfeksiyo-
nu gelisti ve bu hastalardan alinan kulttirde florokino-
lon rezistan Escherichia coli Uredi. Hastalarin %45’i
(36/80) Ui¢ guinden fazla suren rektal kanama sikayeti
bildirdiler. U¢ giinden uzun siiren hematospermi ve/
veya hematuri sikayeti hastalarin %78,8’ inde (63/80)
g6zlemlendi. Hastalarin 6'sinda (%7,5) Diyabetes
mellitus, 8’inde koroner arter hastaligi (%10), 24’tinde
(%30) Hipertansiyon gibi ED’ un patofizyolojisinde rol
alabilecek ek hastaliklar eslik ediyor idi.

Biyopsi 6ncesi IIEF skor ortalamasi 24.3+8.4 idi (Tab-
lo 2). Biyopsi sonrasi 1. ve 3. aylardaki IIEF skor or-
talamalari sirasi ile 20.3+9,6 ve 22.4+8.9 idi. Biyopsi
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Tablo 1 Hastalarin demografik 6zellikleri

_____________________________________________________________

Rektal kanama
Hematospermi / Hematuri

%45 (36/80)
%78,8 (63/80)

Ort.: Ortalama

oncesi lIEF ile 1. ve 3. aylardaki IIEF arasinda istatis-
tiki olarak anlaml fark vardi (p<0,05).Biyopsi sonrasi
IIEF-5 skorlarinda gozlemlenen degisim ile hastalarin
yasl, serum PSA degerleri ve prostat agirliklan ara-
sinda istatistiki olarak anlamli bir iliski yoktu (p>0,05).

Biyopsi 6ncesi yapilan degerlendirme ve IIEF’ ye gore
57 (%67,9) hastanin ED’u yoktu (Tablo 2). ED'u olan
hasta sayisi ise 23 (%27,4) idi. Biyopsi 6ncesi ED'u
olmayan hastalar Grup 1, olan hastalar Grup 2 olarak
adlandirildilar. ED’ u olmayan Grup 1 deki hastalar-
da biyopsi sonrasi 1. ayda ED goérilme orani %31.6
(18/57) idi. Bu oranin 3. ayda %5.3’e (3/57) geriledi-
gi tespit edildi. Baslangi¢ta ED’u olmayan hasta gru-
bunda biyopsi sonrasi gorilen ED’un siddeti, IIEF-5'e

/ n:80 N
{ Yas (ort.) 61,4 (46-82) §
i PSA (ort.) 11,748,5 ;
i Prostat agirligi (ort.) 52,4+36,8 ;
i DM %75 (6/80) i
{ KAH %10 (8/80) i
LOHT %30 (24/80) §
i Enfeksiyon %2,5 (2/80) ;

gb6re 17-21 arasi olup hafif ED siniflamasina girmekte
idi. Oncesinde ED si olmayip biyopsi sonrasi 3. ayda
ED’'u devam eden 3 hastadan birinde diyabet, hiper-
tansiyon ve koroner arter hastaligi, birinde hipertansi-
yon eslik etmekte idi. Son Ug¢lncilsinde ise eslik eden
bir hastalik mevcut degil idi. Hastalarin biyopsi sonra-
sI 1. Aydaki ve 3. Aydaki ortalama BECK depresyon
skorlari sirasi ile 19.7+9.1 ve 12,748.2 idi ve aradaki
fark istatistiki olarak anlamli idi (p<0,05) .

Tartisma

TRUS egliginde prostat biyopsisi sonrasi en sik
g6zlemlenen koplikasyonlardan biri enfeksiyondur.
Asemptomatik bakteritri seklinde ortaya ¢ikabilecegi
gibi, atesli Uriner sistem enfeksiyonu, akut bakteriyel
prostatit, orsit, epididimit ve Uriner sepsis seklinde de
ortaya ¢ikabilir (4,5). Prostat biyopsisi 6ncesinde pro-
filaktik olarak en sik kullanilan antibiyotik grubu flo-
rokinolonlardir. Literatiirde prostat biyopsisi sonrasi
bildirilen enfeksiyéz komplikasyonlarin orani %0,1 ile
7 arasindadir. Biyopsi 6ncesi rektumdan kdltir alinan
hastalarda florokinolon direngli bakteri kolonizasyon
orani %10-22 arasinda bildirilmistir (6,7). Bizim ca-
lismamizda da hastalarin %2,5’inde (2/80) sempto-
matik driner sistem enfeksiyonu gelisti. Prostat biyop-
sisi sonrasi hematlri %2-84 arasinda, hematokezya
%1,3-45 arasinda ve hematospermi %1,1-92,6 ara-
sinda bildirilmistir (1,8-11). Calismamizda U¢ gun-
den uzun slren hematokezya hastalarin %45’ inde,
hematospermi ve/veya hematiri sikayeti hastalarin
%78,8’ inde gozlemlendi.

Tablo 2 TUm hastalarin ve grup 1'deki hastalarin farkli zaman araliklarindaki IIEF karsilastirmalari

Prebiyopsi IIEF Postbiyopsi 1. ay

24,3+8,4 20,3+9,6
Grup 1 (Prebiyopsi ED yok)
24,4%6,2 19,7+4,1*

%67,9 (57/80) %31,7 (18/57)

*: Prebiyopsi lIEF - 1. ay IIEF
0: Prebiyopsi IIEF - 1. ay IIEF

Grup 1 birinci ay ED

Postbiyopsi 3. ay p
22,4489 <0,05
Grup 1 ikinci ay ED p
23,8+0,90 <0,05*
%5,3 (3/57) >0,050
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ED kisinin seksuel iliski icin yeterli penis ereksiyonunu
saglayamamasi veya surdirememesidir. Yasami teh-
dit eden hastaliklarla ugrasildigi zaman elde edilen
veriler genellikle dogrudur. Ciinki, bu hastaliklardan
yakinan kisiler tavsiye ve tedavileri arastirirlar. Yasami
tehdit etmeyen bir disfonksiyon ile ugrasildigi zaman
senaryo oldukca farklidir ve ED igin tedavi edilen ki-
siler etkilenen popuilasyonun sadece bir kismini gés-
terebilir. Erkek seksuel disfonksiyonu sadece yasami
tehdit etmeyen bir rahatsizlik olmakla kalmayip, ayni
zamanda kdlturel, dini ve legal konularla da bagl ol-
dugu i¢in daha karmasik kompleksler bittnadur. 20.
Yuzyilin ortalarina kadar seks, 6zel ve paylasiimaz bir
konu olarak gorilmis ve hastalarin blydk bir kismi,
Oneri ve yardim istemedikleri icin ED’dan etkilenen
popilasyonu dogru olarak tanimlamak imkansiz hale
gelmistir (12). Gunumuzde saglikh cinsel fonksiyon,
yasam kalitesinin 6nemli bir par¢casi olmus ve yasam
beklentisi arttik¢a, daha fazla sayida erkek bu soru-
nu dnemser ve doktora basvurur hale gelmistir. Do-
layisi ile hastalara yapilan tedaviler ve girisimsel is-
lemler sonrasi ereksiyon fonksiyonu lzerinde negatif
etki olusturacak durumlar hem hastalar hem de sag-
ik calisanlar tarafindan daha c¢ok dikkate alinmaya
baslanmistir. Prostat biyopsisi sonrasi ED gelisimi ile
ilgili olarak; biyopsiye bagl nérovaskiler demet hasa-
rindan biyopsiye bagli anksiyete veya prostat kanseri
teshisinin psikolojik etkileri gibi bir¢cok etken dne siril-
mustur. Prostat kanserli hasta popilasyonu incelendi-
ginde, ED’nin bu grupta normal popllasyondan daha
fazla gozlemlenmedigi bildirilmistir (13).

ED multifaktoryel bir etyolojiye sahiptir. Genis bir has-
talik spektrumu ED’a neden olmaktadir. Diyabetes
mellitus, periferik vaskiler hastaliklar, kardiyak prob-
lemler, hiperlipidemi, hipertansiyon gibi kronik has-
taliklar ve yaslanma ve sigara ED gelisimi i¢in major
risk faktorleridir (14). Dolayisi ile ED’un bu etiyolojik
Ozelliklerinden dolayi, ayni degiskenler veya iligkiler
bireyde ayni anda etki edebileceginden, ED’un etyo-
lojik nedenini tespit etmek zor olabilmektedir. Bundan
dolay! biz ¢calismamizda transrektal igne biyopsisinin
ereksiyon fonksiyonu tzerindeki etkisini degerlendirir-
ken hastalara biyopsi éncesi IIEF-5 formu doldurttuk.
Hastalarl bu sorgulama formuna gére 5 kategoriye
ayirdik ve biyopsinin primer olarak erektil fonksiyon
Uzerine olan etkisini degerlendirmek icin ise erektil
fonksiyonu normal olan grubu primer grup olarak ana-
liz ettik.

ED’un psikojenik komponenti veya insan psikolojisi
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Uzerindeki etkileri de énemlidir. Ereksiyon fonsiyonda
olusan yetersizlik kiside tatmin edici olmayan seksuel
girisim ile sonuclanir. Bu basarisiz girisimler kisi Uze-
rinde psikolojik yikim ve korkuyu daha da arttirir. Ayni
sekilde yapilan calismalarda psikojenik rahatsizlig
olanlarda ED olabilecegdi ortaya konmustur. Klinik ¢a-
lismalar, tim deprese bireylerin %50-90'inda seksuel
aktivitede azalma oldugunu ortaya koymustur (15).
Massachusets Male Ageing ¢alismasinda depresyon,
dislik seviyede dominans, distan veya icten ifade
edilen 6fke durumlari gibi psikolojik faktorler kuvvetli
bir sekilde ED ile baglantili bulunmustur (14). Bu ca-
lismada ofkenin baskilanmasi veya agiga vurulmasi-
nin maksimum seviyelerini gésterenlerde, orta ED’un
yasa ayarlli olasihgi %35 bildirilmistir. Maksimum
seviyede depresyonda ise orta ve tam ED’un yasa
ayarl olasiligi %90 civarinda belirtilmistir. Prostat
kanseri suiphesi ile alinan prostat biyopsisinin kiside
isleme bagl veya patoloji sonucu beklentisine bagl
olarak biyopsi sonrasinda depresyonel ve anksiyotik
psikolojik mod degisikliklerine neden olabilmektedir.
Bu mod degisikliklerinin siddeti 6zellikle patoloji so-
nu¢ verme siresi uzadikga artabilmektedir. Bizde bu
amacla depresyon ve biyopsi sonrasi ED iligkisini or-
taya koyabilmek icin Beck depresyon dlgegdi kullandik.
Calismamizda hastalarin biyopsi oncesi IIEF skor
ortalamasi 24.3+8.4 idi. Biyopsi sonrasi 1. ve 3. ay-
lardaki IIEF skor ortalamalari sirasi ile 20.3+9,6 ve
22.4+8.9 idi. Hastalarin IIEF degerleri, ortalama birin-
ci ayda belli olan patoloji sonucu belli olana kadarki
dénemde maksimum dismekte idi. Bu disus Uclncu
ayda yaptigimiz degerlendirmede duizelmekte ve he-
men hemen biyopsi dncesi degerlere yukselmekte idi.
Bu durumun hastalarin patoloji sonucunu beklerken
yasadiklar depresif moda bagl olabilecegini distn-
mekteyiz. Clnkl ayni sekilde hastalarin beck depres-
yon analizi degerlendirildijinde bu tezimiz destekler
sonuclar elde ettik. Hastalarin biyopsi sonrasi 1. ay-
daki ve 3. aydaki ortalama BECK depresyon skorlari
sirasi ile 19.749.1 ve 12,7+8.2 idi. Aradaki fark istatis-
tiki olarak anlamli idi. Prostat biyopsisi sonucunu bek-
lemenin ED lizerine negatif etkilerinin oldugu Zisman
ve ark tarafindan ortaya konmustur (16). Fujita ve ark
prostat kanseri teshisi koyup aktif izlem protokoliine
aldiklari 152 erkek hastayir ED yoniinden takip etmis-
lerdir (17). Hastalarin ortalama yasi 68,7 olup takip
suresince ortalama 2,3 defa prostat biyopsisi olmus-
lardir. Hastalari en fazla 2 defa ve en az 3 defa biyopsi
olanlar seklinde karsilastirdiklarinda. En az 3 defa bi-
yopsi gecirenlerde ereksiyon fonksiyonunda daha faz-
la bozulma tespit etmislerdir. Ancak bu ¢alismanin ki-
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sitlayici tarafi degerlendirmeye aldiklar 152 erkekten
86’sinin (%57) zaten baslangicta degisik derecelerde
ED’a sahip olmalaridir. Hilton ve ark ise artan biyopsi
sayisi ile ereksiyon fonksiyonunda azalma arasinda
istatistiki olarak anlamli bir iliski tespit etmemislerdir
(18). Yazarlar 2003 ile 2010 yillari arasinda aktif izlem
protokolline aldiklari 427 hastayi degerlendirmislerdir.
Van der Bergh ve ark ise calismalarinda aktif izlem
alan grupla radikal islem uygulananlari karsilastir-
mislardir (19). Radikal tedavi alanlara gore aktif izlem
grubunda daha az ED ve ereksiyonu devam ettirme
ile ilgili sikinti tespit etmislerdir. Ancak bu ¢alismanin
amaci radikal prosedurle aktif izlemi ereksiyon fonksi-
yonu yoniinden karsilastirmaktir.

ED’a multifaktdéryel nedenler sebep olabilmektedir.
Yapilan calismalar ve bu calismalardaki kisithliklari
da degerlendirdigimizde biz biyopsinin erektil fonk-
siyon Uzerine olan etkilerini daha iyi ortaya koymak
icin biyopsi 6ncesi potent olan hastalarin analiz edil-
mesinin daha iyi olacagini disinmekteyiz. Chrisofos
ve ark yaptiklari ¢alismada biyopsi 6ncesi potent olan
hastalarin % 8,69’'unda biyopsi sonrasi 3. ayda bile
dizelmeyen ED tespit etmislerdir (20). Ancak arada
istatiski olarak anlamli bir fark bulmamislardir. Murray
ve ark calismalarinda tum erkeklerde, 6zellikle daha
Once prostat biyopsisi yapilmamis, kanser teshisi
konmus ve 60 yasin Uzerinde olanlarda biyopsiden
3 ay sonrasina kadar IIEF skorundaki azalmanin de-
vam ettigini bildirmislerdir (21). Calismamizda biyop-
si 6ncesi yapilan degerlendirme ve IIEF’ ye gore 57
(%67,9) hastanin ED’u yoktu. ED’u olmayan bu hasta
grubunda biyopsi sonrasi 1. ayda ED goériilme orani
%31.6 (18/57) idi. Bu oranin 3. ayda %5.3'e (3/57)
geriledigi tespit edildi. Baslangicta ED’u olmayan has-
ta grubunda, biyopsi sonrasi gorilen ED’'un siddeti;
IIEF-5'e gore 17-21 arasi olup hafif ED siniflamasina
girmekte idi. Oncesinde ED’u olmayip biyopsi sonrasi
3. ayda, ED’'u devam eden 3 hastadan birinde diya-
bet, hipertansiyon ve koroner arter hastaligi, birinde
hipertansiyon eslik etmekte idi. Son Ug¢tincusinde ise
eslik eden bir hastalik mevcut degil idi.

Sonug

Biyopsi iliskili cinsel disfonksiyon ihtimali, prostat bi-
yopsisi geciren tim hastalarda olasidir. Fakat cals-
mamiza dayanarak denebilir ki; biyopsi sonrasi sek-
suel disfonksiyon, 6zellikle de ED ¢ogu zaman gegici
bir durumdur. Bu durum, prosedirl uygulayan tim
Klinisyenler tarafindan hasta ile paylasiimaldir. Ozel-
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likle de hastalar i¢in en can sikici problem olan ED’un
biyopsi sonrasi erken dénemde ortaya gikabilmesine
ragmen uzun donemde duzelebildigi ifade edilmelidir.

Kaynaklar

1. Loeb S, Vellekoop A, Ahmed HU,Catto J, Ember-
ton M, Nam R et al. Systematic review of complicati-
ons of prostate biopsy. Eur Urol 2013;64:876-92.

2. Loeb S, Carter HB, Berndt Sl, Ricker W, Schaeffer
EM. Complications after prostate biopsy: data from
SEER-Medicare. J Urol 2011;186:1830-4.

3. Djavan B, Waldert M, Zlotta A, Dobronski P, Seitz C,
Remzi M et al. Safety and morbidity of first and repeat
transrectal ultrasound guided prostate needle biopsies:
results of a prospective European prostate cancer de-
tection study. J Urol. 2001 Sep;166(3):856-60.

4. Lundstrom KJ, Drevin L, Carlsson S, Garmo H,
Loeb S, Stattin P et al. Nationwide population based
study of infections after transrectal ultrasound guided
prostate biopsy. J Urol 2014;192:1116-22.

5. Bruyere F, Malavaud S, Bertrand P, Decock A, Ca-
riou G, Doublet JD et al. Prosbiotate: a multicenter,
prospective analysis of infectious complications after
prostate biopsy. J Urol 2015;193:145-50.

6. Liss MA, Taylor SA, Batura D, Steensels D, Cha-
yakulkeeree M, Soenens C et al. Fluoroquinolone re-
sistant rectal colonization predicts risk of infectious
complications after transrectal prostate biopsy. J Urol
2014;192:1673-8.

7. Roberts MJ, Williamson DA, Hadway P, Doi SA,
Gardiner RA, Paterson DL. Baseline prevalence of
antimicrobial resistance and subsequent infection
following prostate biopsy using empirical or altered
prophylaxis: A bias-adjusted meta-analysis. Int J Anti-
microb Agents 2014;43:301-9.

8. Raaijmakers R, Kirkels WJ, Roobol MJ, Wildha-
gen MF, Schrder FH. Complication rates and risk fa-
ctors of 5802 transrectal ultrasound- guided sextant
biopsies of the prostate within a population-based sc-
reening program. Urology 2002;60:826-30.

9. Berger AP, Gozzi C, Steiner H, Frauscher F, Varka-
rakis J, Rogatsch H et al. Complication rate of transre-
ctal ultrasound guided prostate biopsy: a comparison
among 3 protocols with 6, 10 and 15 cores. J Urol
2004;171:1478-80.

10.Namekawa T, Fukasawa S, Komaru A, Kobayashi
M, Imamura Y, Ohzeki T et al. Prospective evaluation
of the safety of transrectal ultrasound-guided transpe-
rineal prostate biopsy based on adverse events. Int J
Clin Oncol 2015;20:1185-91.

10.17343/sdutfd.396279




11.Manoharan M, Ayyathurai R, Nieder AM, So-
loway MS. Hemospermia following transrectal ultra-
sound-guided prostate biopsy: a prospective study.
Prostate Cancer Prostatic Dis 2007;10:283-7.
12.Benet AE, Melman A. The epidemiology of erectile
dysfunction. Urol Clin NA 1995;22:699-709.
13.Sairam K, Kulinskaya E, Boustead GB, Hanbury
DC, McNicholas TA. Prevalence of undiagnosed
prostate cancer in men with erectile dysfunction. BJU
Int 2002; 89: 261-3.

14.Feldman HA, Goldstein I, Hatzichristou D, Krane
RJ, McKinlay JB. Impotence and its medical and ps-
ychological correlates: Results of the Massachusets
Male Ageing Study. J Urol 1994;151:54-61.
15.Verrier RL, Dickerson LW. Autonomic nervous sys-
tem and coronary blood flow changes related to emo-
tional activation and sleep. Circulation 1991;83:1181-
1189.

16.Zisman A, Leibovici D, Kleinmann J, Siegel YI,
Lindner A. The impact of prostate biopsy on patient
well-being: a prospective study of pain, anxiety and
erectile dysfunction. J Urol 2001;165(2):445-54.
17.Fujita K, Landis P, McNeil BK, Pavlovich CP. Seri-
al prostate biopsies are associated with an increased
risk of erectile dysfunction in men with prostate can-
cer on active surveillance. J Urol 2009; 182: 2664-9.
18.Hilton JF, Blaschko SD, Whitson JM, Cowan JE,
Carroll PR. The impact of serial prostate biopsies on
sexual function in men on active surveillance for pros-
tate cancer. J Urol 2012;188:1252-8.

19.van den Bergh RC, Korfage 1J, Roobol MJ, Bang-
ma CH, de Koning HJ, Steyerberg EW, et al. Sexual
function with localized prostate cancer: active surveil-
lance vs radical therapy. BJU Int 2012;110:1032-9.
20.Chrisofos M, Papatsoris AG, Dellis A, Varkarakis
IM, Skolarikos A, Deliveliotis C. Can prostate biopsies
affect erectile function? Andrologia 2006;38:79-83.
21.Murray KS, Bailey J, Zuk K, Lopez-Corona E, Th-
rasher JB. A prospective study of erectile function
after transrectal ultrasonography-guided prostate bi-
opsy. BJU Int. 2015 Aug;116(2):190-5.

Med J SDU / 2018:25(3):287-292 10.17343/sdutfd.396279




Application Date

Acceptance Date ORIGINAL RESEARCH

Travmatik Beyin Yaralanmasinda Magnezyum Siilfat
Tedavisinin lyilesme Uzerine Etkisinin Arastiriimasi

Investigation of the Effects of Magnesium Sulfate Therapy on Recovery in
Traumatic Brain Injury

Oz

*  Cagatay OZDOL

Amag: Travmatik beyin yaralanmalarina bagll sakat kalma ve 6lim orani
*  Antalya Egiimve yiiksektir. Ancak bu yaralanmalarin zararli sonuglarina karsi koruma sagla-
Arastirma Hastanesi Beyin mak icin kesin olarak kanitlanmis farmakolojik tedaviler bulunmamaktadir.
_Cr:j:liig Al L Magnezyum travmatik beyin yaralanmasinin patofizyolojisinde merkezi bir
rol oynamaktadir. Bu yaralanmalarda magnezyum silfat seviyelerinde dis-
me oldugu gosterilmistir. Bu arastirmada travmatik beyin yaralanmalarinda
Magnezyum Siilfat tedavisinin etkinliginin degerlendiriimesi amaclanmistir.
Yontem ve Gerecler: Kasim 2008 ve Kasim 2016 arasinda Antalya Egitim
ve Arastirma Hastanesi yogun bakim dnitesine kabul edilen travmatik beyin
yaralanmasi olan 18 yas ve Uzeri 60 hasta geriye dénuk olarak incelendi.
Bulgular: Calismaya 60 hasta alindi (ortalama yas 35.6+17.6, 53 erkek, 7
kadin). Glasgow koma skorlari Magnezyum Siilfat grubu ve kontrol gru-
bunun her ikisinde basvuruda 5, taburculuk sirasinda 7, iki ayin sonunda
Magnezyum Siilfat grubunda 12, kontrol grubunda 9 tespit edildi (P<0.05).
Hastalarin yogun bakimda kalis sureleri her iki grupta da ortalama 7 gin
tespit edildi. Magnezyum Silfat verilen 6 hastaya (%20), kontrol grubunda
ise 8 hastaya (%26,6) cerrahi olarak dekompresyon yapildi (p=0.512). Mag-
nezyum silfat verilen hastalarda 2 ay sonunda iyilesme tzerine anlaml etki
saptandi (p<0.05). Magnezyum Silfat alan 1 (%3.33) hastanin ve kontrol gru-
bu olan 3 (%10) hastanin taburcu olduktan sonra takipleri sirasinda 6ldugu
tespit edildi (p<0.05). Tartisma ve Sonuc¢: Travmatik beyin yaralanmasini
takiben 12 saat icerisinde Magnezyum Silfat baslanmasinin, néroprotektif
etki olusturdugu gorisindeyiz.

Anahtar Kelimeler: Magnezyum Siilfat; Travmatik Beyin Yaralanmasi; Te-
davi

Yazisma Adresi:

Abstract
Cagatay OZzDOL
Antalya Egitim ve Aragtirma Object: The frequency of disability and mortality in traumatic brain injuries is
Hastanesi Beyin Cerrahi Klinigi, . . .
Antalya, Tarklye high. However there are no proven pharmacologic therapies to prevent these
Telefon: +90-242-2494400 injuries negative outcome. Magnesium plays central pathophysiological role
Faks: +90-242-2494462 in trumatic brain injuries. It has been shown that low magnesium levels were

SelRe B eV ILEICl S IRENE  5ssociated with these injuries. In this study, we investigate the effects of mag-
nesium sulphate in traumatic brain injuries. Material and Methods: 60 patients,
aged over 18, with traumatic brain injury that were admitted to intensive care
unit in Antalya Education and Research Hospital between November 2008
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and November 2016 were retrospectively analyzed.
Results: 60 patients were included in this study (mean
age 35.6+17.6 years, 53 male, 7 female). GCS sco-
res were 5 at admission, 7 at the time of discharge in
Magnesium Sulphate and control groups, and at the
end of two months; it was 12 in Magnesium Sulpha-
te group and 9 in control group (P<0.05). Duration of
intensive care unit stay was 7 days in both groups.
Surgical decompression was performed in 6 (20%) of
the Magnesium Sulfate and in 8 of the control group
(26.6%) (p=0.512). After 2 months patients treated
with Magnesium, recovery was signitficantly better
(p<0.05). Mortality after discharge within 1 month was
1 patient (3.33%) in Magnesium Sulfate group and
3 (10%) patients with control group (p<0.05). Conc-
lusion: We think that administration of magnesium
sulphate within 12 hours of traumatic brain injury may
have neuroprotecitive effects.

Keywords: Magnesium sulfate; Traumatic brain in-
jury; Treatment

Giris

Travmatik beyin yaralanmalari (TBY) ani bir travma-
nin beyinde hasara neden oldugu durumlarda ortaya
¢ikar ve sik rastlanir. Bu yaralanmalara bagh sakat
kalma ve 6lum orani yiiksektir (1, 2). TBY’nin patofiz-
yolojisi iki evrede ortaya ¢ikar. Birincil evre sirasinda,
biyomekanik hasarin dogrudan bir sonucu olarak etki
bolgesinde lokalize veya yaygin néronal 6lim vardir.
Bu asamada, beyin kan akisinda bir azalma olur. Hi-
poksi ve beyin oksidatif metabolizma artisi ile iskemi
gordlir. Birincil evre, uzun vadeli etkiler ile bir sonraki
ve geri ¢cevrilemez ikincil evreyi harekete gegirir. Bu
ikincil evre sirasinda, biyokimyasal homeostatik yol-
lar ve faktorlerdeki cesitli dengesizlikler, geri dénisi
olmayan noronal dejenerasyon ve 6liimle sonuclanan
olaylarin artmasina katkida bulunur. Birincil evre, te-
davi edilemezken, ikincil evre teorik olarak tedaviye
uygundur (2). Bununla birlikte TBY’nin zararli so-
nuclarina karsi koruma saglamak igin kesin olarak
kanitlanmis farmakolojik tedaviler bulunmamaktadir.
Magnezyum TBY patofizyolojisinde merkezi bir rol
oynamaktadir (3, 4). Magnezyum néronlari iskemik
hasardan koruyabilir ve TBY sonrasinda presinaptik
eksitator nérotransmitterlerin saliniminin inhibisyonu,
N-Metil-D-Aspartat (NMDA) kanallarinin ve voltaja
duyarli kalsiyum kanallarinin bloklanmasi, presinaptik
adenozin potansiyasyonu ve kortikal yayilan depres-
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yonun baskilanmasi dahil olmak Uzere cesitli meka-
nizmalar araciligiyla néronal sag kalimi destekleye-
bilir (5). Buna ilave olarak, magnezyum vaskuler diiz
kasin gevsemesine neden olmakta ve dolayisiyla po-
tansiyel olarak serebral kan akisini artirmaktadir (5).
Calismamizda TBY’'de Magnezyum Siilfat tedavisinin
iyilesme (izerine etkisinin degerlendiriimesi amaclan-
mistir.

Gerec ve Yontem

Bu calisma Antalya Egitim ve Arastirma Hastanesi
Etik Kurulu tarafindan onaylanmistir (19/11/2015 ta-
rihli ve 68/3 sayili karar). Kasim 2008 ve Kasim 2016
arasinda Antalya Egitim ve Arastirma Hastanesi yo-
gun bakim Unitesine kabul edilen TBY olan 18 yas
ve Uzeri 60 hasta geriye donik olarak degerlendiril-
di. Travmay! takiben 12 saat icerisinde magnezyum
sulfat verilmis ve 5 glin sureyle tedaviye devam edi-
lebilmis hastalar calismaya dahil edildi. Dosyalarin
incelenmesinde 30 hastaya Magnezyum Silfat'in
(Magnezyum Siilfat %15 Ampiil, Biyofarma, istanbul/
Tirkiye) literatir ile uyumlu olarak 50mg/kg bolus ve
8mg/kg/saat inflizyon dozunda devam ettirildigi goral-
di (6). Magnezyum Siilfat tedavisi verilmemis 30 has-
ta ise kontrol grubu olarak secildi. Hastalarin dosya-
larinin incelenmesinde Ocak 2013 tarihinden itibaren
Magnezyum Siilfat tedavisinin tim TBY olgularinda
rutin olarak kullanildigi ve ayrica Magnezyum Siilfat
verilen gruptaki hastalarin veya yakinlarinin sézli
onay! alindigi tespit edildi. 18 yasin altindakiler, spi-
nal travma hastalari, travmay takiben 12 saat iceri-
sinde Magnezyum Siilfat alamayanlar, serum kreatin
konsantrasyonlari 1,25 mg/dl'den daha fazla olan-
lar, gebeler, erken dénemde olenler ¢alismaya dabhil
edilmedi. Hastalar hastaneye kabulde yas, cinsiyet,
Glasgow koma skoru (GKS), mevcut travmalari, cer-
rahi yapilip yapiimadigi, yogun bakimda kahs surele-
ri hasta dosyalari, epikriz bilgileri, radyolojik gorinti
ve raporlari incelenerek kaydedildi. Veri dogrulugunu
saglamak icin elde edilen bilgiler tek bir kisi tarafindan
kaydedildi. Sonuglar, TBY’nin 2 ay sonrasinda dosya-
sindaki mortalite ve Glasgow sonug¢ skoru (GSS) ile
degerlendirildi.

istatistiksel analizler SPSS 20.0 yazilim paketi (SPSS
Inc, Chicago, lllinois, ABD) kullanilarak yapildi. De-
gerlendirmeler Mann-Whitney U testi ve Ki-kare yon-
temiyle gerceklestirildi. P<0.05 anlamli kabul edildi.
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Bulgular

Toplam 60 olgunun 53’0 erkek (%88), 7' si kadin
(%12), ortalama yas 35,6+17,6 (dagihm 2-80; ortanca
23) bulundu. Magnezyum Siilfat verilen grupta, 50mg/
kg bolus ve 8mg/kg/saat inflizyon sonrasinda serum
magnezyum duzeylerinin 5mgr/gL (n= 1.8-2.6 mgr/
dL) ve tzerinde oldugu tespit edildi. Kontrol grubunda
ise serum magnezyum diizeylerinin 1.8 mgr/dL’ den
dislk oldugu izlendi.

GKS 5-15 araliginda degismekteydi. Ortalama GKS
12+4 (ortanca 14) olarak bulundu. Elde ettigimiz so-
nuclar iki grupta baslangicta ve taburculuk sirasinda
alinan GKS kayitlarinin yiikselen bir paterne sahip
oldugunu, ancak Magnezyum Siilfat grubunda ista-
tistiksel olarak anlamli olmadigini gésterdi (P> 0.05).
Fakat 2. ay sonunda Magnezyum Siilfat verilen grup-
ta GKS degerleri istatistiksel olarak anlamli bulundu
(P <0.05) (Tablo 1).

Tablo 1 Hastalarin GKS’ na gére dagilimi

_____________________________________________________________

i GKS MgSo4 MgSo4 i
i Verilen Grup = Verilmeyen Grup !
Baslangi¢ 5 5
Taburcu 7 7
60. giin 12 9

~ -

Diffiz aksonal yaralanma 25 (%42,3), travmatik su-
baraknoid kanama (SAK) 15 (%25,5), kontiizyon 20
(%32,2) olguda izlendi. Hastalarin yogun bakimda
kalis slresi ortalama 7 giin tespit edildi. Magnezyum
Sdlfat alan hastalarin 6’ sinin (%20), kontrol grubu
hastalarin ise 8'inin (%26,6) cerrahi olarak dekom-
presyon yapildigi gorildi (p=0.512). Magnezyum
Sdlfat alan 30 hastanin 20’ sinde (%66,6), kontrol
grubundaki 30 hastanin ise 12’ sinde (%40) 2. ayda
iyilesme veya orta derecede bagimli GSS sonuclari
tespit edildi (p<0.05). (Tablo 2).

Magnezyum Silfat alan 1 (%3.33) hastanin ve kontrol

grubu olan 3 (%10) hastanin taburcu olduktan sonra
takipleri sirasinda 6ldigu tespit edildi (p<0.05).
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Tablo 2 Hastalarin GSS’ye goére dagilimi

_____________________________________________________________

GSS MgSo4 MgSo4
i Verilen Verilmeyen |
Grup Grup
iyilesme (5) 20 12
; Orta derecede ;
i ~bagimii (4) ;
i lleri derecede i
; bagimli (3) i
! Yiiksek kortikal 1 3 §
i = fonksiyonlar yok |
; (2) Oliim (1) ;
Tartisma

Magnezyum normal fizyolojik siire¢cte, NMDA resep-
torlerinin  inhibitéradir ve boylece kalsiyum akisini
dizenler (7, 8). TBY' yi takip eden olaylar zincirinde,
magnezyumun azalmasina bagli NMDA reseptorle-
rinin homeostatik kontroli kaybolur. Bu durum kalsi-
yum akisi, néronal dejenerasyon ve hiicre dlimu ile
sonuclanir (4). Yapilan bir calismada Magnezyum ek-
sikligi, sicanlarda plazma antioksidanlarinda azalma,
artmis lipid peroksidasyonu ve artmis oksidatif stres
ile iliskili bulunmustur (9). Baska bir calismada ise
koroner oklizyon sirasinda kopeklere magnezyum
verilmesi reperflizyon sirasinda serbest radikallerin
artisini azalttigr gosterilmistir (9). Bu bulgular TBY
sonrasinda Magnezyum uygulamasinin  oksidatif
stresi azalttigini dogrulamistir (10).

TBY’ de norolojik hasarin azaltiimasinda magnez-
yumun etkinligi konusunda molekiler mekanizmalar
Uzerinde ¢alisiimistir. TUmor baskilayici gen TP53 (di-
ger adi p53), ndronal apopitozun bir diizenleyicisidir.
Siganlarda beyin hasarindan sonra korteks, talamus
ve hipokampusta TP53 mRNA' sinin yukari regilas-
yonu gozlenmistir (11). Magnezyum ile tedavi, beyin
hasari olan sicanlarda TP53 geninin ve apopitozisin
yukari regilasyonunu azaltmistir (12).

Memelilerin beyin astrositlerinde bulunan bir membran

proteini olan Aquaporin-4, hiicre su homeostazinda
onemli bir role sahiptir. Beyin hasarinda Aquaporin-4
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miktari artar ve beyin édemine neden olur. Yapilan bir
calismada beyin hasari olan si¢anlarda, magnezyu-
mun, Agquaporin-4 seviyesini disurdigi ve boylelikle
beyin ddemini azalttigi gosterilmistir (13, 14).

insanlarda meydana gelen TBY’ den sonra, total se-
rum ve iyonize magnezyum konsantrasyonlari azal-
maktadir (15). Vink ve arkadaslarinin yaptigi iki ¢a-
lisma, akut TBY sonucu hem beyin hem de serbest
magnezyum konsantrasyonundaki azalmayi bildiren
ilk calismalardir (16, 17). Bu yazarlar, serbest mag-
nezyum konsantrasyonundaki azalmanin beyindeki
hiicresel hasarin bir gostergesi oldugunu ve 6nemli
fonksiyonel sonuclarla iligkili oldugunu gdstermistir.
TBY sonrasinda birgok calismada beyindeki dusuk
magnezyum seviyeleri diinya c¢apinda cok sayida
arastirmaci tarafindan kapsamli bir sekilde rapor
edilmistir (18-21). Magnezyum dususinin tirlere
veya yaralanma modeline bakilmaksizin gézlenmesi,
magnezyum dususunin akut beyin hasarinin evren-
sel bir 6zelligi oldugunu distuindirmektedir. Heath ve
arkadaslari, sicanlarda yaptiklari deneylerde yaralan-
madan 24 saat sonrasina kadar magnezyum uygu-
landiginda motor gelisimi énemli élcide iyilestirdigini
tespit etmislerdir (22). Ayrica travmadan 30 dakika
sonra Magnezyum Silfat uygulanmasi ile, 8 ve 12
saat sonra Magnezyum Silfat uygulanmasi arasinda
istatistiksel olarak fark olmadigi, TBY sonrasinda ilk
24 saatte Magnezyum Siilfat tedavisinin baslatiima-
si i¢in gereken kritik zaman araligi oldugu sonucuna
varmislardir (22). Calismamizda literatir ile uyumlu
olarak TBY takiben ilk 12 saatte Magnezyum Siilfat
verilmeye baslandigi ve 5. gline kadar devam edildigi
gorilmektedir.

Sen ve arkadaslari TBY’ de mannitol ve Magnezyum
Silfat’ in beraber kullaniminin néroprotektif etkili ola-
bilecegini bildirmislerdir (23). Salehpour ve arkadasla-
ri agir diffiz aksonal yaralanma sonrasi Magnezyum
Silfat uygulamasinin néroprotektif rolii olabilecegini
gostermislerdir (6). Dhandapani ve arkadaslari TBY’
lerde parenteral Magnezyum Siilfat’ in belirgin bir yan
etki olmaksizin mortalite ve intraoperatif beyin sisme-
si Uzerinde bazi olumlu etkileri oldugunu ifade etmis-
lerdir (24). Zhang ve arkadaslari yaptiklari bir ¢alis-
mada TBY’ |i hastalara verilen Magnezyum Siilfat’ in
noroprotektif bir ajan olarak hareket edebilecegi ve
bu hastalarin sonuglarini iyilestirme egilimi oldugunu
bildirmislerdir (25). Canavero ve arkadaslari, paren-
teral Magnezyum Siilfat uygulanan 32 siddetli kafa
travmali hasta izerinde yapilan kontrollii olmayan bir
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calismada 6. ayda daha dustuk mortalite fark etmisler-
dir (26). Li ve arkadaslar yaptiklari bir meta-analizde,
TBY sonrasi Magnezyum Siilfat tedavisini umut verici
olarak degerlendirmislerdir (2).

Ancak Temkin ve arkadaslar orta veya siddetli TBY’
de verilen Magnezyum Silfat’ in néroprotektif olmadi-
gini hatta olumsuz bir etkiye sahip olabilecegini soy-
lemislerdir (5).

Bu calisma sonuglari, literatiirde yayimlanan bulgu-
lar ile uyumludur. Calismamizda TBY’ si sonrasinda
magnezyum siilfat verilmis hastalarda GKS sonug-
larinin 2. ayin sonunda kontrol grubu hastalara gore
daha ylksek oldugunu bulduk. Magnezyum siilfat al-
mis hastalarin %66’ sinda iyilesme veya orta dere-
cede bagimli GSS sonuglari, kontrol grubunda ise %
40"inda iyilesme saptadik. Hastalarin yogun bakimda
kalis sureleri ve cerrahi dekompresyon ihtiyaglari-
ni benzer bulduk. Taburcu olduktan sonra takiplerde
kontrol grubu hastalarin %10’unun 6ldigd, magnez-
yum sulfat verilen hastalarin ise sadece %3'Unln
0ldiguni saptadik. Sonuglarimiz, nérolojik olarak
iyilesmenin TBY sonrasi 12 saat icinde Magnezyum
Silfat uygulanmasindan kaynaklandigini disindur-
mektedir.

Calismanin birtakim kisitlamalari mevcuttur. Oncelikli
olarak ¢alismanin retrospektif yapiimis olmasi, elde
edilen bilgilerin kisithhgi, hastalarin homojenize ol-
mamasi yazinin bilimsel degerini diisirmekle beraber
TBY’ li hastalar takip etme agisindan yol gdsterici bir
yontem olarak kullanilabilecegi distndilebilir.

Sonug

TBY sonrasinda verilen Magnezyum silfat iyilesme
Uzerine olumlu etkiler gdsterip morbidite ve mortali-
teyi azaltir.
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Investigation of Genotoxic Effect of Escherichia coli in
Urinary Tract Epithelial Cells with Micronucleus Assay

Escherichia coli’nin Uriner Sistem Epitelyal Hiicrelerinde Mikroniikleus Testi
ile Genotoksik Etkisinin incelenmesi

Oz

Okan Sancer Amag: E. coli, kadinlarda idrar yolu enfeksiyonlarina neden olan bir bakteri
Muhammet Yusuf Tepebasi

Pinar Aslan Kosar

turidir. Bu calismada kadinlarin idrar yolu epitel hiicrelerinde, enfeksiyona
bagli DNA hasar etkilerinin arastiriimasi amaclandi. Metot: 40 E. coli enfek-
Department of Medical siyonu olan ve 40 enfeksiyon olmayan kadinlarin idrar yolu epitel hiicreleri,
Biology, Faculty of toplandi ve mikroniikleus analizine tabi tutuldu. Her iki grupta mikrontikleus
Medicine, Siileyman ve binlikleus parametreleri genom stabilitesinin degerlendiriimesi icin kulla-
Demirel University, Isparta, nildi. Tam idrar érneklerinin pH, I6kosit, 16kosit esteraz, nitrit degerleri H-800
EY ve FUS-200 tam otomatik idrar cihazi ile analiz edildi. Bulgular: E. coli en-
feksiyonu olan ve enfeksiyon olmayan gruplarin sonuglari istatistiksel olarak
Mann-Whitney U ve Independent Sample T testi ile degerlendirildi. Mikrontik-
leus, binukleus, idrar, I6kosit, I6kosit esteraz ve nitrit parametreleri i¢in sonug-
lar istatistiksel olarak anlamli bulundu (p<0,05). pH sonuglari ise istatistiksel
olarak anlaml bulunmadi (p>0,05).

Sonug: idrar yolu epitel hiicrelerinde bulunan E. coli’ nin, DNA hasarini in-
dikledigi gorilmustir. Antibiyotik tedavisinin hastalarda erken kullanimi ve
uygun dozda kullanimi ile DNA hasar seviyesini azaltmaya yardimci olabile-
cegi soylenebilir.

Anahtar Kelimeler: Mikroniikleus, idrar yolu, DNA hasari, Escherichia coli
Abstract

Object: E. coli is a type of bacterium that causes urinary tract infections in
women. The aim of the work was to investigate the possible use of epithe-
lial cells from the urinary tract in identifying infections—related DNA damage
effects in women. Methods: Epithelial cells from urinary tract were collected
Yazisma Adresi: from 40 E .coli infection and 40 control (non- infection) women and subjec-
ted to micronucleus assay. Number of cells with micronucleated, binucleated
cells were counted in two groups as parameters for the evaluation of genome
stability. All of urine samples pH, leukocyte, leukocyte esterase, nitrite results

PhD. Okan SANCER
Department of Medical Biology,
Faculty of Medicine,

Siileyman Demirel University, measured with H-800 urine analyzer and FUS-200 urine sediment analyzer.

Isparta, Turkey. Result: E. coli infection and non-infection groups test results were statistical-
: : ly evaluated with Mann-Whitney U and Independent Sample T test. A p-value

E mail: okansancer@hotmail.com .. . K .

Tel: 0 246 211 9451 of <0.05 was found statistically significant for micronucleus, binucleus, and

urine , leukocyte, leukocyte esterase and nitrite parameters. pH results was
not found statistically significant (p>0,05). Conclusion: The detection of E.
coli in urinary tract epithelial cells showed that induce DNA damage. It can
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be said that patients with early antibiotics and doses,
early treatment may help to reduce the level of DNA
damage.

Keywords: Micronucleus, Urinary tract, DNA dama-
ge, Escherichia coli

Introduction

Urinary tract infections (UTIs) include upper and lower
urinary tract infections in which urothelial infections
occur by the proliferation of pathogens. Urinary tract
infections are the most common extraintestinal dise-
ases among women in the world, and they cause di-
seases such as urethritis, cystitis and acute/chronic
pyelonephritis [1,2]. Women are at the risk of UTIs be-
cause of they have urine retention, sexual activity and
spermicides as well as short urethra [3]. Commonly
E. coli strains, found in the intestine, have symptoms
of urinary tract infections when they enter the urinary
tract [4]. E. coli strains synthesize another genotoxin,
colibactin which natural products produced. The coli-
bactin (clb) -like metabolites are encoded by a hybrid
polyketide synthase (pks), non-ribosomal peptide sy-
nthetase (nrps) gene cluster termed clb or pks. The E.
coli strains are divided into the main groups A, B1, B2,
D, and E. The B2 phylogroup has mainly the pks ge-
nomic island. pks+ E. coli strains induce DNA damage
in eukaryotic cells [5,6].

In the present study, We investigated the genotoxic
effect of E. coli by micronucleus assay in women with
urinary tract infection.

Materials and Methods

We selected 2 group with E. coli infection and control
(non-infection) female at Sileyman Demirel Univer-
sity Hospital (Isparta, Turkey) between August 2017
and October 2017.

A total of 80 individuals consisting of 40 E. coli infecti-
on, and 40 control female patients were monitored for
DNA damage in urinary tract epithelial cells by Mic-
ronucleus assay. The age of women participating in
the study varies between 19 and 75 years. All of the
80 urine samples were analysis with dipstick for pH,
nitrites, leukocyte esterase. Leukocyte count detected
with automatic urine sediment analyzer.

After evaluating the urine microscope, samples of de-
tected epithelial cells were cultured in bacterial cultu-
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re bloody and Eosin Methylene Blue (EMB) agar. If
bacterial culture include to E. coli, the samples were
evaluated as patient group. If bacterial culture not inc-
luded to E. coli, the samples were evaluated control
group (Figure 1).

Epithelial cells were isolated from urine samples by
centrifugation and slides prepared according the met-
hod previously described by Lehucher-Michel et al.
[7]. In order to minimize degenerative cell changes,
urine samples were collected in sterile plastic bottles
and stored at 4°C. Epithelial cells from the urinary
bladder and ureter were concentrated by 10 min
centrifugation (400X g). Urine was removed and fixed
in 5 ml of fresh fixative solution (methanol/acetic acid,
(3 : 1). Following a 20 min storage period at 4°C cel-
Is were submitted to a second 10 min centrifugation
(400 X g). The fixative solution was not completely re-
moved and the pellet was resuspended and dropped
onto pre-cleaned microscope slides and dried for 24 h
at room temperature. The samples were collected by
asking age, antibiotic, pathological information, expo-
sure to radiation and chemical agents. The Ethical
Committee of Stleyman Demirel University approved
this study (Ethics committee No:122).

Figure 1.
E.coli colonies (green metallic sheen) on EMB agar
(A). Not colonize E.coli (B).

Collection of Urine Samples and
Personal Information

Only women patient samples were taken from each
patient using sterile urine container. The patients
were asked if they have any chronic and hereditary
disease, antibiotic use at least 1 month and exposure
to radiation/chemical agents.
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Evaluation of Micronucleus Assay
and Urine Dipstick

All of urine samples pH, leukocyte, leukocyte estera-
se, nitrite results measured with H-800 urine analyzer
and FUS-200 urine sediment analyzer. Urinary tract
epithelial cells was stained according to the method
of Papanicolaou 1963 [8] with some modifications.
Micronucleus (MN), binucleus (BN) parameters have
been evaluated with 400X magnification of the light
microscope. For each slides, 1000 cells were exami-
ned.

Statistical Analysis

IBM SPSS 24 program was used for statistical evalu-
ation. Mann-Whitney U test was performed to compa-
re the number of cells micronucleus, binucleus, urine
pH, leukocyte and nitrite parameters. Independent
sample t test was performed to compare the leuko-
cyte esterase. Mean with SD’s for each groups were
calculated.

Results

In our study, DNA damage in urinary tract epithelial
cells in 40 patients and 40 control group was investi-
gated by micronucleus assay. Normal epithelial cell,
micronucleated and binucleated cells displayed Figu-
re 2.

-'a

Figure 2. Normal urinary tract epithelial cell with Pa-
panicolaou stain demonstrated (A), binucleus (B),
micronucleus (C). Magpnicifitaion: 400X.
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We found 17,5% binucleus, 30% micronucleus and
52,5% normal epithelial cells in infection group, res-
pectively. However, non-infection group we found 5%
binucleus, 2,5% micronucleus and 92,5% normal,
respectively (Figure 3). Micronucleus, binucleus re-
garded as statistically significant (p<0.05) (Table 1).

Table 1 Micronucleus, binucleus statistical results

______________________________________________________________

Mean % Std. Error P

E. coli infection group

| Micronucleus 0.28:0.124  <0.05 |

{ Binucleus 0.20£0.064  <0.05 !

Non-infection group

i Micronucleus 0.03+0.025 <0.05 i

i Binucleus 0.05+0.035 <0.05 |
Epithelial Cells % Value

WE. ool infection growp

92
225
%
175
.
P —_

Muaronadews Lpithedal  Biraciews Epethebd Coly Normud Eptheiis Co s
Col

W Non - infection growp

Figure 3. Epithelial cells % value

As a result of chemical analysis performed in control
and patient group, leukocyte leukocyte esterase and
nitrite results were found to be statistically significant
(p<0.05). Only urine pH result not statistically signifi-
cant (p>0.05). Urine analyze pH, leukocyte, leukocyte
esterase, nitrite results shown in Table 2.
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Table 2 Comparision of urine analyze test results

_______________________________________________________________

_______________________________________________________________

Urine Analayze pH Leukocyte Leukocyte Esterase Nitrite
(Mean/Std.Error) (Mean/Std.Error) Pos Neg Pos Neg
E. coli infection 6,03+0,08 137,4+41,73 32 8 15 25
(n=40) (%80)  (%20) (%37,5) (%62,5)
Non-infection 5,85+0,12 30,87+56,36 23 17 0 40
(n=40) (%57,5) (%42,5) (%100)
Discussion found significantly related with urine culture results

The aim of this study was to evaluate DNA damage in
urinary tract epithelial cells with Micronucleus Assay.
E. coli plays an important role in the diagnosis of uri-
nary tract infection, affecting 150 million people each
year worldwide [9]. Recurrent urinary tract infections
(UTls) are among the most common bacterial infecti-
ons, especially in the women.

Khan et all [10] studied urinary tract infection and
associated risk factors in post-menopausal women.
They found the prevalence of UTls was found to be
15.7% and common clinical condition affecting the
ageing women. Testing for the presence of micro-or-
ganisms in the urinary tract, in order to diagnose as-
ymptomatic bacteriuria or symptomatic urinary tract
infections (UT]), is very common at all levels of health
care [11].

Several rapid screening tests are used commonly
to make a presumptive diagnosis of UTI, including
dipstick biochemical analysis of urine for pH, nitrites,
leukocyte esterase. The leukocyte esterase dipstick
a widely used to identify patients with pyuria associ-
ated with infection [12-13]. Devillé et all [11] studied
with the urine dipstick test to rule out infections. Ove-
rall, their research demonstrates that the urine dipsti-
ck test alone seems to be useful in all populations to
exclude the presence of infection if the results of both
nitrites and leukocyte-esterase are negative. Urinary
system infections support with urine pH of 7.5 and
above a study by Ozer et all [14] of 575 patients with
leukocyte esterase, leukocyte, nitrites results was
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but urinary tract infections reported was not statisti-
cally significant between urine pH and UTls. Thornton
et all [15] studied to determine the effect of different
pH and urine concentrations on E. coli growth in vit-
ro. The lowest log CFU/mL were observed in alkaline
concentrated urine. According the present study E.
coli infection and non-infection cases leukocyte este-
rase, leukocyte and nitrites results was found statis-
tically significant (p<0.05) but pH was not statistically
significant (p>0.05).

E. coli is the most common cause of infections by
Gram-negative bacilli and induces DNA double-strand
breaks in eukoryotic cells [16]. In assessing chromo-
somal damage, the MN test is used as a marker of
genomic instability in the standard genotoxicity sys-
tem [17]. Cuevas-Ramos et all [18]. show that a sing-
le, short exposure of cultured mammalian epithelial
cells to live pks+ E. coli at low infectious doses in-
duced a transient DNA damage response followed
by cell division with signs of incomplete DNA repair,
leading to anaphase bridges and chromosome aber-
rations. Micronuclei, aneuploidy, ring chromosomes,
and anaphase bridges persisted in dividing cells up to
21 d after infection, indicating occurrence of breaka-
ge—fusion-bridge cycles and chromosomal instability.
In this study E. coli infection and non-infection cases
MN and BN results was found statistically significant
(p<0.05).

The application of the micronucleus test to epithelial

cells of various human tissues will provide evidence
of exposure to carcinogens and clastogens. The de-
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tection of E. coli in urine, early antibiotics and doses,
early treatment may help to reduce the level of DNA
damage.

Disclosure Statement

The authors of this study have no relevant financial
interests to report.
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Oz

Amagc: Canli vericili karaciger nakillerinde(CVKN) 6.aydan sonra ortaya ¢i-
kan rejeksiyonlar “gec akut rejeksiyon” (GOAR) olarak tanimlanmaktadir. Geg
akut rejeksiyonun tanisinda karaciger biyopsisi hala altin standarttir. Ancak
karaciger biyopsisinin komplikasyonlari ve morbiditesi distndldiiginde, ka-
raciger biyopsisi yerine daha az noninvaziv bir yontem olan artmis kan eozi-
nofil sayisi prediktif bir biomarker olarak kullanilabilir mi? Yéntem ve Metod:
Arastirmamizda Dokuz Eyliil Universitesi Tip Fakiiltesi Genel Cerrahi Kara-
ciger Nakli Biriminde Haziran 2000- 2017 yillarinda CVKN yapilan, 18 yasin-
dan biylk ve en az 6 ay sagkalimi olan hastalar ¢alismaya dabhil edilmistir.
GOAR gelisen hastalarin; demografik verileri, soguk iskemi sireleri, Child ve
MELD skorlari, GOAR gelismeden 6nceki immunsipresif ajanlarin dozlari,
kan dizeyleri ve komorbiditeleri incelendi. GOAR’dan siphelenilen olgula-
rin biyopsi sonuclari ve biyopsi 6ncesi kan laboratuvar degerleri retrospektif
olarak tarandi. Yikselmis kan eozinofil diizeylerinin GOAR gelisimi tizerine
etkileri arastirildi. Bulgular: Calismada CVKN uygulanmis 240 hastadan, iz-
lem suresince karaciger enzimlerinde yiikselme nedeniyle karaciger biyop-
sisi yapilan 65(%27) hasta incelendi. Olgularin 28(%43)'inde GOAR tespit
edilirken, 37(%57)'sinde herhangi bir rejeksiyona rastlanmadi. Biyopsi sonug-
lari Banff patoloji skorlamasina goére; 10(%35.7)'u hafif,13(%46.4)'U orta ve
5(%17.9)'i siddetli rejeksiyonlardi. Hastalarin 21(75%)’i erkek, 7(25%)’si ka-
dindi. Ortalama izlem siiresi 3056(184-4877) gundl. Biyopsi yapiima zamani
ortalama postoperatif 660'1nci1(180-4354) glindi. Yikselmis kan eozinofil de-
geriile GOAR gelisimi arasinda istatistiksel olarak anlaml bir iliski saptandi
(p<0.001). Sonug: Canl vericili karaciger nakillerinin izleminde gelisebilen
GOAR’un tanisinda; karaciger biyopsisine gére daha non-invaziv bir yéntem
olan ylkselmis kan eozinofil degeri prediktif bir belirte¢ olarak kullanilabilir.

Anahtar Kelimeler
Yikselmis Serum Eozinofil degeri, Geg ortaya ¢ikan akut rejeksiyon

Abstract

Object: Rejections observed in live donor liver transplants (LDLT) after the
6th month are defined as “late acute rejection” (LAR). Liver biopsy is still the
gold standard for diagnosis of these cases. However, considering the morbi-
dity and complications caused by this biopsy, can the non-invasive elevated
serum eosinophil count be used as a predictive biomarker for LAR? Materi-
als and Methods: Our research included patients with LDLT performed from
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June 2000 to June 2017 at Dokuz Eylil University
Faculty of Medicine General Surgery Liver Transplant
Unit, aged over 18 years and surviving at least 6
months. Patients developing late acute rejection were
investigated in terms of demographic data, necessary
graft weight/graft weight present ratio, cold ischemia
duration, Child and MELD scores, doses of immuno-
suppressive agents before rejection, serum therapeu-
tic levels and comorbidities. Our study retrospectively
screened blood laboratory samples before biopsy and
pathologic results of liver biopsies performed on pa-
tients with suspected LAR. Elevated serum eosinophil
values were investigated and their effective role in di-
agnosis of LAR was researched. Results: Of 240 li-
ver transplant cases included in the study, 65 (26.9%)
had liver biopsy performed due to consideration of
rejection linked to elevated liver function tests during
follow-up. Of the biopsy transplant cases, 28 (43%)
had LAR identified, while 37 (57%) had no finding of
rejection encountered. The distribution of rejection in
cases with rejection diagnosis was 10 (35.7%) mild,
13 (46.4%) moderate and 5 (17.9%) severe according
to Banff pathology scoring. Of patients 21 (75%) were
male and 7 (25%) were female. The mean follow-up
duration was 3056 days (184-4877). The mean time
of liver biopsy was the postoperative 660th day (180-
4354). There was a statistically significant correlation
identified between elevated eosinophil count found
in blood laboratory values before biopsy with LAR
(p<0.001). Discussion and Conclusion: For diagno-
sis of LAR which may occur during follow-up of LDLT,
the non-invasive method compared to liver biopsy of
elevated serum eosinophil values may be used as a
predictive marker.

Keywords
Elevated Serum Eosinophil Count, Late Acute Reje-
ction

Giris

Gecg donem ortaya cikan akut rejeksiyon (GOAR),
canl vericili karaciger transplantasyonun (CVKT) 6.
ayindan sonra goriilen ve akut rejeksiyondan farkli
histopatolojik 6zellikler gosteren, morbidite ve mor-
talitesi yUksek bir klinik tablodur (1,2,3,4). Tim din-
yada farkh nedenlerden dolay! kadavra donér azli-
g1, CVKT’larinin artmasina neden olmustur. Bu artis
hastalarda, GOAR ile ilgili sorunlari da beraberinde
getirmistir.
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GOAR, karaciger transplantasyonu sonrasi rutin kont-
rollerin diizenli olmamasi nedeniyle akut rejeksiyonla-
ra gore tani sireci geciken ve tedavisi daha zor olan
bir klinik durumdur. CVKT’lari sonrasi ortaya ¢ikan
rejeksiyonlarin tanisinda en degerli yontem halen ka-
raciger biyopsisidir. Ancak GOAR’u tahmin etmede
biyopsinin yol actigi komplikasyonlar géz 6niine alin-
diginda, mumkinse invaziv olmayan yeni tani yon-
temleri icin arayislar her gecen giin artmaktadir.

Eozinofil granillerinde bulunan inflamatuar mediator-
ler ve katyonik proteinler, eozinofil salinimini saglaya-
rak bronsial astim gibi allerjik hastaliklarin patogene-
zinde rol oynarlar (5). GOAR gelisen olgularda greftte
ortaya ¢ikan eozinofiliyi takiben kan eozinofil sayisin-
da da artma tespit edilmistir (6).

Literatirde; periferik kanda yukselmis eozinofil sayi-
sinin, CVKT olgularinin takibinde ge¢ déonemde orta-
ya ¢ikan rejeksiyonlari tahmin etmede kullanilan ba-
gimsiz bir belirte¢ olarak tanimlandigi ¢ok az sayida
yayin mevcuttur (6,7). Ginimuzde de halen GOAR'U
tahmin etmede bir belirte¢ olarak kan eozinofil sayi-
sindaki yikselmenin 6nemi heniiz tam olarak bilinme-
mektedir (8).

Bu c¢alismada; CVKT da gorilen GOAR'u tahmin et-
mede, karaciger biyopsisine gére; maliyeti daha du-
suk, uygulanabilirligi daha kolay ve noninvaziv bir
yontem olan kan eozinofil sayisindaki yikselmenin
onemi arastinidi.

Metod

Dokuz Eyliil Universitesi Tip Fakiiltesi Genel Cerrahi
Anabilim Dali Hepatopankreatobilier Cerrahi ve Kara-
ciger Transplantasyonu Birimi'nde Haziran 2000-Ha-
ziran 2017 tarihleri arasinda 580 karaciger nakli ya-
pildi. Calismaya; CVKT yapilan, 18 yasindan blylk
ve transplantasyon sonrasi en az 6 ay sagkalimi olan
hastalar dahil edildi. Hastalarin kayitlari prospektif
olarak toplandi ve retrospektif olarak degerlendirildi.
Transplant olgularinda; yas, cinsiyet, viicut kitle in-
deksi (VKi), altta yatan karaciger hastaligi, Child-Pu-
gh-Turcot (CTP) ve Model for End-stage Liver Dise-
ase (MELD) skorlari, greft agirigi/standart karaciger
volimu orani, sicak ve soguk iskemi siireleri, Citome-
galoviis (CMV) enfeksiyon durumu, transplantasyon
oncesi biyokimyasal parametrelerden serum kreati-
nin, sodyum, total bilirtibin, INR ve albimin degerleri,
GOAR ortaya ¢ikis zamani, hastalarin kullandigi im-
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munsupresif ilaglar ve bunlarin GOAR 6ncesi son 3
aydaki kan terapotik diizeylerine bakildi.

Calismaya dahil olma kriterlerine uyan 240 nakil
hastasinin, ameliyat sonrasi takiplerinde Kklinik ve
biyokimyasal olarak GOAR siliphesiyle 65(%27)'ine
tru-cut karaciger biyopsisi yapildi. Karaciger biyopsi-
lerinin histopatolojik incelenmesi sonucu GOAR tanisi
konuldu. Rejeksiyonun histopatolojik tanisina, para-
fin bloklardan elde edilen ve hematoksilen-eozin ile
boyali allograft karaciger dokularinda t¢ temel mor-
folojik bulgu olan; safra yolu hasari, portal alan inf-
lamasyonu ve veniler endoteliyal inflamasyondan
(santral perivenilit ve endotelitis) en az ikisinin izlen-
mesi gerekir. Dokularin en az 5 portal alan icermesi
yeterli degerlendirme icin minimal kriter olarak kabul
edildi. GOAR biyopsilerinde, erken donem akut rejek-
siyondan farkli olarak, lenfositten baskin portal infilt-
rat, safra yollari ve venillerde daha hafif inflamasyon
ya da daha belirgin interfaz hepatiti ve lobuler hepatit
gibi bulgular gozlenebileceginden degerlendirmede
bu 6zellikler de dikkate alindi. Akut allograft rejeksiyo-
nunun derecelendiriimesinde, 3 temel morfolojik 6zel-
ligin, 0-3 arasinda puanlandirarak rejeksiyon aktivite
indeksinin hesaplandigi Banff skorlama sistemi kulla-
nildi (9). Buna gore toplam rejeksiyon aktivite indeks
skoru 1 ve 2 olan olgular akut rejeksiyon agisindan
belirsiz, skoru 3 ve 4 olan olgular hafif siddette rejek-
siyon, skoru 5 ve 6 olan olgular orta siddette rejeksi-
yon, skoru 7-9 olan olgular ise siddetli rejeksiyon ola-
rak kabul edildi. izole santral perivenillit ile karakterli
gec akut rejeksiyon olgularinin derecelendirilmesinde
yine Banff ¢alisma grubu tarafindan onerilen kriter-
ler kullanildi. inflame santral venlerin orani ve peri-
venuler nekrozun yayginhgina dayanan bu sistemde
rejeksiyon yine belirsiz, hafif, orta ve siddetli olarak
derecelendirildi.(9). GOAR siphesiyle karaciger tru-
cut biyopsisi yapilan hastalarin histopatolojik sonuc-
lari GOAR gelisen ve gelismeyen olmak Uzere iki ayri
grup seklinde degerlendirildi.

Karaciger biyopsisi yapilan olgularin lenfosit, nétrofil
ve eozinofil sayilari: kan hemogram panelindeki be-
yaz kire degerinin 100'de birine karsilik gelen dege-
rin; hemogram panelinde lenfosit, nétrofil ve eozino-
file denk gelen ylzdelik degerleri ile carpilarak elde
edildi.

CVKT olgularinda ortaya ¢cikan GOAR’larda uyguladi-

gimiz tedavi protokoliimiiz; hasta izole odada olacak
sekilde hastaneye yatirildiktan sonra ilk iki giin pul-
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se metilprednizolon (15mg/kg/giin steroid) verildikten
sonra, 3.glin 100 mg/giin metilprednizolon baslandi
ve bu doz her giin 10 mg azaltilarak rejeksiyon tedavi
streci tamamlandi.

istatistiksel Analiz

istatistiksel analiz, SPSS 22.0 Windows paket progra-
mi kullanilarak yapildi. Gruplarin élcimsel degiskenle
belirlenen o6zellikleri verilerin dagilimina gére, med-
yan, minimum-maximum, ortalama, standart sapma
verileri ile sunuldu. Sayimla belirtilen degiskenler Ki
Kare Testi ile, dlcimle belirtilen degiskenler normal
dagilima uygunsa t testi, normal dagilima uygun de-
gilse Mann-Whitney U Testi ile analiz edildi. ileri ana-
lizde lojistik regresyon modeli olusturuldu. Anlamlilk
dizeyi p<0.05 kabul edildi.

Sonuglar

Dokuz Eyliil Universitesi Tip Fakiiltesi Genel Cerrahi
Anabilim Dali Hepatopankreatobilier Cerrahi ve Kara-
ciger Transplantasyonu Birimi'nde Haziran 2000-Ha-
ziran 2017 tarihleri arasinda 580 karaciger nakli yapil-
di. CVKT yapilan ve ¢alismanin dahil olma kriterlerine
uyan 240 hastanin verileri (169E % 70.4, 71K % 29.6)
degerlendirmeye alindi. Klinik ve laboratuar deger-
lendirmeleri sonrasi ge¢ akut rejeksiyon stiphesi ile
65 (%27.1) hastaya tru-cut karaciger biyopsisi yapil-
di. Bu hastalarin karaciger biyopsisi yapilma zamani
ortalama 660(180-4354)'inci glindi. Karaciger biyop-
silerinin histopatolojik incelenmesi sonucu 28 (%43)
hastaya GOAR tanisi konuldu. Klinik ve laboratuvar
degerlendirme sonuclarina gore karaciger biyopsisi
sonrasi GOAR (+) ve GOAR (-) olan hastalarin de-
mografik, klinik, biyokimyasal ve histopatolojik verileri
Tablo: 1'de 6zetlenmistir.

GOAR gelisen 28 hastanin karaciger transplantasyon
endikasyonlari; 5 hasta Hepatit B virisi (HBV)+ He-
patit D viris (HDV), 3 hasta Hepatit C viris (HCV),
3 hasta alkole bagli karaciger sirozu, 5 hasta HBV, 4
hasta HBV + Hepatoselliler karsinom (HCC), 1 hasta
toksik hepatit, 2 hasta HBV+HDV+HCC, 2 hasta pri-
mer sklerozan kolanjit (PSK) ve 2 hasta HBV+alkole
bagli karaciger sirozu ve 1 hasta Budd-Chiari send-
romu nedeniyle olusmus karaciger yetmezlik hasta-
lariydi.

GOAR gelisen hastalarin; ortalama yasi 49.5(27-62),
ortalama viicut kitle indeksi 24 (15.8-38.9), ortalama
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Hastalarin Demografik Bulgulari

UW: University of Wisconsin Solution HTK: Histidine-Tryptophan-Ketoglutarate
MELD: Model for End stage Liver Disease INR: International Normalized Ratio

' GOAR (+) GOAR(-) P )
; n=28(%43) n=37(%57) ;
i | Yas (Ortalama+SD) 48.42+9.50 45.38+12.25 0.234 i
i Cinsiyet i
i Erkek n(%) 21(%41.1) 30(%58.9) 0.385 ;
i Kadin n(%) 7(%50) 7(%50) :
i | Eozinofil (Ortalama+SD) 0.33+0.34 0.03+0.02 <0.001 i
i Lenfosit (Ortalama+SD) 1.44+1.16 1.19+0.76 0.201 E
{  Notrofil (Ortalama+SD) 3.15+1.35 4.15+2.45 0.047
i GOAR zamani (OrtalamaxSD) 859.25+74.44 933.24+93.67 0.529 E
i | Greftagirhgi (gram) (Ortalama+SD) 799.07+117.42 789.05+168.17 0.601 E
{ Viicut kitle indeksi (Ortalama+SD) 24.73 +4.71 24.30+3.69 0.781
! Etiyoloji n(%) i
! HepatitB 5(%50) 5(%50) ;
! Hepatit B + Hepatit D 5(%45.4) 6(%54.6) !
! HepatitC 3(%30) 7(%70) :
i | Hepatit B +Hepatit D+Hepatosellular Karsinom 2(%66.6) 1(%33.4) E
! Hepatit B + Hepatosellular Karsinom 4(%57.1) 3(%42.9) ]
i | Hepatit C + Hepatosellular Karsinom 0(%) 3(%100) i
! Hepatit C + Primer sklerozan kolnjit 0(%) 1(%100) !
' | Kriptojenik 0(%) 3(%100) :
i | Alkol kullanimi 3(%50) 3(%50) i
! Otoimmun hepatit 0(%) 2(%2100) ]
i | Primer sklerozan kolanjit 2(%66.6) 1(%33.4) |
! Fulminan hepatit 1(%50) 1(%50) ]
i Hepatit B + Alkol kullanimi 2(%66.6) 1(%33.4) i
! Budd-Chiari Sendromu 1(%100) 0(%) '
i | Child-Pugh-Turcotte skor n(%) i
POA 4(%66.6) 2(%33.4) 0.182 ;
LB 10(%30.3) 23(%69.7) :
booC 14(%53.8) 12(%46.2) ;
{ | MELD skor (Ortalama+SD) 16.2546.51 14.99+6.25 0.233
! Asit n(%) i
P Yok 9(%56.2) 7(%43.8) 0.095 ;
! Medikal tedavi ile kontrolli 8(%30.7) 18(%69.2) !
! Var 11(%47.8) 12(%52.2) :
i | Preoperative laboratuvar degerleri i
i Kreatin (Ortalama+SD) 1.01+0.54 0.89+0.17 0.347 i
! Total Bilirubin (Ortalama+SD) 3.05£2.46 2.04+0.86 0.057
! INR (Ortalama+SD) 1.67+0.54 1.79+0.90 0.760 i
i Sodyum (Ortalama+SD) 135.08+5.15 136.67+4.40 0.197 |
i Alblimin (Ortalama+SD) 3.02+0.59 2.89+0.64 0.600 E
i Organ koruma soliisyonu n(%) i
Pouw 0(%) 5(%100) 0.377 ;
IHTK 28(%46.6) 32(%53.4) |
i | immiinosupressif tedavi n(%) i
! Sikolosporin 11(%47.8) 12(%52.2) 0.377 ]
i | Takrolimus 17(%40.5) 25(%59.5) ;
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greft agirhgr 796 (552-1040) gram, ortalama soguk
iskemi siiresi 80 (42-202) dakika ve ortalama izlem
sureleri 3056 (184-4877) glndu.

GOAR'un histopatolojik siniflamasi Banff skorlamasi-
na gore; 10 (%35.7)'u hafif, 13 (%46.4)'0 orta ve 5
(%17.9)'i siddetli rejeksiyonlar seklindeydi. Bu has-
talarin parafin bloklarindan elde edilen ve hematok-
silen-eozin ile boyali allograft karaciger dokularinda
¢ temel morfolojik bulgu olan; safra yolu hasari (Re-
sim-1), portal alan inflamasyonu ve veniler endote-
liyal inflamasyondan (Resim-2) (santral perivendilit
ve endotelitis) en az ikisi saptandi. GOAR gelisen 28
hastanin ortalama rejeksiyon gortilme zamani 365
(180-2393)'inci giinda.

GOAR gelisen nakil hastalari imminostpresyon ola-
rak; 17 (%60.7)'si Takrolimus+MMF (Mikofenolat Mo-
fetil) ve 11 (%39.3)'i Siklosporin+MMF kullanmaktay-
di. Sadece bir nakil hastasinda CMV antijen pozitifligi
mevcuttu.

GOAR tanisi sonrasi rejeksiyon tedavisine ragmen bir
hasta postoperatif erken donemde, iki hasta da gec
doénemde olmak lizere 3 (%10.7) hasta ex oldu.
Transplantasyon sonrasi takiplerinde klinik ve labora-
tuvar degerlendirme sonuglarina gore gec¢ akut rejek-
siyon suphesi nedeniyle karaciger biyopsisi yapilan
ancak histopatolojik olarak rejeksiyon tanisi konu-
lamayan diger 37 (%56.9) olgunun karaciger biyop-
si sonuglari; 16 (%43.2)'s1 inflamasyon, 6 (%16.2)'sI
Hepatit C Virls (HCV) enfeksiyon niksu, 5 (%13.5)'i
kolestaz, 5 (%13.5)'i normal karaciger parankim do-
kusu, 3 (%8.1)'G Hepatit B Viris (HBV) enfeksiyonu,
1 (%2.7)'i Hepatoselliler karsinom (HCC) niksi ve 1
(%2.7)'i steatohepatit seklindeydi.

Tartisma

Ginudmiizde son dénem karaciger hastaliklarinda en
iyi tedavi yaklasimi karaciger transplantasyonudur.
Transplantasyon sonrasi kullanilan imminosippres-
sif ilaglarin enfeksiyon riski ve yeni ortaya ¢ikabilecek
malignensi ihtimalini artirma gibi yan etkilerinin yani-
sira yetersiz ilag kullaniminda ise rejeksiyon riskini
artirma gibi etkileri mevcuttur. Bu rejeksiyonlar akut
ve geg olmak Uzere iki gruba ayrilir. Ge¢ dénem or-
taya cikan akut rejeksiyonun, canli vericili karaciger
transplantasyonunun (CVKT) 1-3-6.aylarindan (ge-
nellikle kabul géren 6.ay) sonra ortaya cikabilen ve
akut rejeksiyondan farkl histopatolojik 6zellikler gos-
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Resim 1. GOAR gelisen olguda safra yolu hasarinin
Histopatolojik gdruntisu

Resim 2. GOAR gelisen olguda portal inflamasyon
ve santral perivenlilitin Histopatolojik gérintisu

teren, morbidite ve mortalitesi daha ytiksek bir klinik
tablodur (1,2). Bizde literatlirle uyumlu olarak karaci-
ger transplantasyonu sonrasi 6. aydan sonra gorilen
rejeksiyonlari GOAR’lar olarak kabul ettik. Karaciger
nakillerinin 6. aydan sonra gorilen GOAR insidansi
literatUrlerde % 7-23 olarak bildirilmektedir (10,11).
Calismamizda ise literatirle uyumlu olarak GOAR in-
sidansi % 11.6 olarak bulundu.

Rejeksiyon tanisinda karaciger biyopsisi halen altin
standarttir (8). Bizim ¢alismamizda da klinik ve labo-
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ratuvar degerlendirmeleri sonrasi GOAR stiphesi ile
65 (%27.1) hastaya tru-cut karaciger biyopsisi yapil-
di. Histopatolojik incelenme sonucu 28 (%43) hasta-
ya GOAR tanisi konuldu. Bu 28 hastanin 21(%75)i
erkek, 7 (%25)’si kadindi. Karaciger biyopsisi yapiima
zamani ortalama 660 (180-4354)’inci gundu.

GOAR,; karaciger transplantasyonu sonrasi rutin kont-
rollerin diizenli olmamasi nedeniyle akut rejeksiyonla-
ra gore tani ve tedavisi daha zordur (11). Bu nedenle
GOAR, akut rejeksiyonlardan farkli olarak; tedaviye
daha direncli duktopenik rejeksiyon ve greft kaybi
riski daha yuksek bir klinik tabloyla birliktelik gostere-
bilir (3,4,12,13). GOAR’a bagh mortalite ve morbidite
nedenlerinin basinda; bilier komplikasyonlar, sepsis,
malignensi, tekrarlayan primer hastalik, hepatik ar-
ter trombozu ve kardiyovaskiler 6lum gelmektedir
(6). Calismamizda da GOAR gelisen hastalardan 3
(%10.7)'u rejeksiyon tedavisine ragmen oldii. ilki 55
yasinda primer sklerozan kolanjit (PSK) nedeniyle
karaciger transplantasyonu olmus erkek hastaydi.
Transplantasyon sonrasi 20. ayda transaminaz deger-
lerinde yiikselme sonrasi yapilan karaciger biyopsisi
ile GOAR (Banff skor: 7/9) tanisi konuldu. Diger has-
tamiz da 54 yasinda erkek ve HCV+HCC nedeniyle
karaciger transplantasyonu olmustu. Transplantasyo-
nun 18. ayinda rutin kontrolleri sirasinda transaminaz
yuksekligi nedeniyle yapilan karaciger biyopsisinde
GOAR (Banff skor: 6/9) tanisi konuldu. Ex olan son
hasta 56 yasinda erkek ve HBV+HCC nedeniyle ka-
raciger transplantasyon olmustu. Postoperatif 8. ayin-
da transaminaz degerlerinde yikselme ile poliklinikte
degerlendirildi ve GOAR sliphesiyle tru-cut karaciger
biyopsisi yapildi. Biyopsi sonucu GOAR ile uyumlu
(Banff skor:8/9) gelmesi Uzerine rejeksiyon tedavisi
baslandi. Ancak bu U¢ hasta da takipleri sirasinda bi-
lier striktire sekonder gelisen rekirren kolanjit atakla-
ri sonucu bilier sepsis nedeniyle élduler.

GOAR’un en sik sebeplerinden birisi; transplantas-
yon sonrasi kullanilan immuinosupresif ajanlarin kan
terapotik degerlerinin olmasi gerekenden daha du-
stk seviyelerde olmasidir (1,2). Ramji ve arkadasla-
r, GOAR tanisi alan hastalarin tani éncesi immuino-
supressif ilaglarin kan teropetik diizeylerini incelemis
ve bu hastalarin tamaminda, tani dncesi 8 haftalik
periyotta immunosupressif ilaglarin kan duzeylerinin
arzulanan terapotik araligin altinda (takrolimus dize-
yi<5 ng/mL, siklosporin diizeyi< 400 ng/mL) oldugunu
saptamiglardir (14). Bizim calismamizda da; GOAR
gelisen 28 hastadan; takrolimus+MMF tedavisi alan

Med J SDU /

17 hastanin 11 (%64.7) inde, siklosporin+tMMF teda-
visi alan 11 hastanin 9 (%81.8)’'unda immunostpres-
sif ilaglarin kan terapétik duzeyleri olmasi gereken
degerlerin asagisindaydi. Bu da transplant sonrasi
hastalarin belirli araliklarla ve diizenli olarak poliklinik
takiplerinin yapilmasi gerektigi gercegini ortaya cikar-
mistir. Onceki calismalarda, immunosipresif teda-
vi rejimi olarak siklosporintMMF verilen hastalarda,
takrolimus+MMF kullanan hastalara gore daha fazla
GOAR gelistigi bildirilmistir (15). Bizim ¢alismamizda
da bu durumu destekler nitelikte olup, siklosporin+M-
MF tedavisi alan 23 hastanin 11(%47.8)'inde, takroli-
mus+MMF tedavisi alan 42 hastanin 17(%40.5)’sin-
de, GOAR gelistigi saptandi (p=0.377). GOAR
gelisen hastalardan; takrolimus +MMF grubundaki
17 hastanin 11’inde (%64.7) kan takrolimus dizeyi <
6 ng/mL ve siklosporin +MMF kullanan 11 hastanin
9'unda (%81.8) kan siklosporin dizeyi < 450 ng/mL
tesbit edildi ve bu degerler istenilen terapétik diizey
araliginin altindaydi.

Literatirde otoimmin etiyoloji nedeniyle karaciger
nakli yapilan hastalarda GOAR’un olduk¢a nadir go-
rdlmesi, bu hastalarin nakil sonrasi uzun sire dusik
doz metilprednizolon tedavisi almalari ile aciklanmis
(16). Literatirle uyumlu olarak klinigimizde ¢alismaya
dahil edilen 240 nakil hastasindan otoimmun hepatit
etiyolojisi nedeniyle nakil yapilan 7 (%2.9) hastanin
hicbirisinde GOAR gelismedi. Sadece bir hastada
klinik ve laboratuar olarak GOAR suphesi nedeniyle
yapilan karaciger biyopsisi; normal karaciger dokusu
olarak bulundu, rejeksiyonu disindirecek herhangi
bir histopatolojik bulguya rastlanmadi. Ozellikle re-
jeksiyon tanisinda halen altin standart olan karaciger
biyopsisinin yol actigi komplikasyonlar géz 6niine
alindiginda, yikselmis kan eozinofil degerlerinin GO-
AR’u tahmin etmede iyi bir belirte¢ olarak kullanil-
masinin énemi her gecgen gun artmaktadir (8). Bizim
calismamizda da rejeksiyon stiphesi nedeniyle tru-cut
karaciger biyopsisi yapilan 65 hastada; 6 hastanin bi-
yopsi sonrasi hemoglobin degerlerinde diisme nede-
niyle hastanede kalis sureleri (2-4 gin) uzadi ancak
kan transflizyonuna ihtiya¢ olmadi. 4 hastada biyopsi
sonrasi ates yuksekligi oldu fakat takiplerinde sorun
olmadan taburcu edildiler. 2 hastada biyopsi sonrasi
karin agrisi ve defans gelisti. Yapilan abdominal ult-
rasonografide; batin i¢i minimal sivi bulundu. Bu iki
hasta da izlemleri sonrasi sorunsuz taburcu edildiler.
Literatirde hem akut rejeksiyon tanisinda (6,7,17-23)
hemde GOAR tanisinda (6,7) prediktif bir belirte¢ ola-
rak artmis kan eozinofil degerinin roliini vurgulayan
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bazi calismalar mevcuttur. Kanda yiiksek eozinofil de-
gerleri ile GOAR tanisini tahmin etme; biyopsiye gore
hem uygulanabilirliginin kolay ve non-invaziv olmasi
hem de maliyetinin diisiik olmasi bu alandaki arastir-
malara hiz kazandirmistir. Tabi ki burada asil énem-
li olan, yikselmis kan eozinofil degerlerinin GOAR
tanisini tahmin etmede anlaml olabilmesi icin; nakil
sonrasi hastalarin ¢ok diizenli poliklinik takiplerinin
yapiimasi gerekmektedir. Literatlirle uyumlu olarak
(8), calismamizda biyopsi 6ncesindeki kan laboratu-
ar deg@erlerinde tespit edilen yikselmis kan eozinofil
sayisi ile GOAR gelisimi arasinda istatiksel olarak an-
lamli iliski saptandi (p<0.001).

Sonuc

Literatirlerle uyumlu olacak sekilde kan eozinofil cut-
off deg@erini 0.05 olarak kabul ettik (8). Calismamizda
Cox regresyon analizi yaptigimizda; kan eozinofil de-
gerlerinin GOAR'nu tahmin etmedeki duyarlihgi %100
ve seciciligi %70.3 olarak bulundu (Grafik:1), bu so-
nuclar literatirle uyumlu ve anlamhydi(8).

ROC Curve

Sensitivity
o
=
L

)
1

0,0 T T T T T
0,0 0,2 0,4 0,6 0,8 1,0

1 - Specificity

Grafik 1. Cox regresyon analizi

Ginudmizde karaciger biyopsisi, GOAR'un tanisin-
daki 6nemini halen korumaktadir. Ancak karaciger
biyopsisinin maliyeti, uygulama zorlugu ve neden ol-
dugu komplikasyonlarin her gegen gin artmasi aras-
tirmacilari; morbiditesi daha az, kolay uygulanabilir
ve disik maliyeti olan baska tani yontemlerini aras-
tirmaya yonlendirmistir. Kim bilir belki de bu disin-
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ceden hareketle GOAR tanisini koymada; bagimsiz
bir prediktiktif faktor olarak 6n plana cikan yukselmis
kan eozinofil degerlerinin kullaniimasi gelecekte daha
da yayginlasip, spesifikleserek, rejeksiyon stphesi
olan tim karaciger transplant hastalarinin karaciger
biyopsilerinin neden oldugu komplikasyonlara maruz
kalmasini 6nleyecektir.
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Calismasi ile Arastirilmasi
Oz

Amagc:Tip ve dis hekimliginin bircok uygulamasinda, tedavi sirasinda veya
sonrasinda gorulen beklenmedik kanamalar, yapilan islemin buyuklagin-
den bagimsiz olarak gelisebilecek bir komplikasyon olarak degerlendirilir.
Kanamanin kontrol altina alinmasini kolaylastirmak amaciyla cerrahi islem
oncesinde ve/veya sonrasinda kullanilabilecek birgok biyomalzeme uretilmis-
tir. Bu calismada kanama durdurucu ajan olarak kullanilan Ankaferd Blood
Stopper® (ABS), Traneksamik Asit (TA) ve yeni bir kanama durdurucu olan
Mecsina Hemostopper®'in(MH) immdunolojik etkinlikleri ve etkilerinin karsi-
lastinimasi amaclanmistir. Yontem: Calismada pihtilasma ve fibrin olusu-
mu Uzerinde en cok calisma yapilan 6limsiz hiicre icerigine sahip insan
umblikal kord hucreleri (HUVEC, Human Umbilical Vein Endothelial Cell )
kullaniimistir. Her flaska her bir ilac icin 5000 hiicre olacak sekilde 5 gruba
(ABS grubu, TA grubu, MH grubu, distile su uygulanan negatif grup ve her-
hangi bir uygulama yapilmayan kontrol grubu) hicreler dagitildi. Bulgular:
Elde edilen verilere gére 1:2 ve 1:10’ luk konsantrasyonlarda; MH uygulamasi
yapilan hicrelerde Timor Nekrozis Faktor Alfa (TNF-a) seviyeleri diger ilag
gruplarina gore daha disiiktir (p<0,05). interlékin 1 Beta (IL-1B) ve interlo-
kin- 6 (IL-6) seviyelerinde ise hem 1:2 hem de 1:10’ luk konsantrasyonlarda
tim ilac uygulamalari sonucunda kontrol grubuna kiyasla anlamli derecede
artis oldugu gozlenmistir (p<0,05). TNF-a seviyelerinde ise 1:2 konsantras-
yonda tim ila¢ uygulamalarinda kontrole goére artis (p<0,05) gozlenmisken,
1:10 konsantrasyonda MH uygulamasinda anlamli bir degisiklik gortilmemis
(p>0,05) ancak TA ve ABS uygulamalarinda ise anlamli derecede artis oldu-
gu belirlenmistir (p<0,05). Sonug: Sonug olarak, HUVEC hiicre gruplarinda
farkli konsantrasyonlarda uygulanan farkl anti hemorajik ajanlarin hicre ici
sitokin seviyelerinde 6nemli 6lctide bir artis meydana getirdigi gortlmustar.
Sonuglar goz 6niine alindiginda MH uygulamasinin ABS (ve 6zellikle TA uy-
gulamalarina kiyasla daha etkili bir anti hemorajik ajan oldugunu soyleyebil-
mekteyiz.

Anahtar Kelimeler: HUVEC, Interleukin-6, Interleukin-1 Beta, Tumor Necro-
sis Factor Alpha, Mecsina

Abstract

Objective: Hemorrhagic complications may develop in many branches of
medicine and dentistry after or during the treatment independently of the ex-
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tent of the procedure performed. Various biomaterials
have been used in the medical and dental practice
procedures before and after surgical procedures. The
aim of this study was to compare the immunological
efficacies and effects of Ankaferd Blood Stopper®
(ABS), Tranexamic acid (TA) used as anti-hemorrha-
gic agents and Mecsina Hemostopper©(MH), a new
anti-hemorrhagic agent. Method: The immortalized
Human Umbilical Vein Endothelial Cell (HUVEC) cell
lines, which are human umbilical cord cells and used
in many studies on coagulation and formation of fibrin,
were commercially purchased for the study. The cells,
5000 cells per flask for each drug, were distributed
into the 5 groups (ABS Group, TA group, MH group,
distilled water-administered negative group and cont-
rol without any administration). Results: According
to the data we obtained, Tumor Necrosis Factor Alpha
(TNF-0) levels were found to be lower in the cells, to
which MH was administered at concentrations of 1:
2 and 1:10, than other drug groups (p<0,05). There
was a significant increase in Interleukin 13 (IL-1f3) and
Interleukin 6 (IL6) levels in all drug administrations at
both concentrations of 1: 2 and 1: 10 compared to the
control group (p <0,05). While there was no signifi-
cant increase in TNF-a levels in all drug administrati-
ons at a concentration of 1: 2 (p <0,05), there was no
significant correlation in MH administration at a con-
centration of 1:10 (p> 0,05), but a significant increase
was found in TA and ABS administrations (p <0.05).
Conclusion: In conclusion, it has been observed that
different anti-hemorrhagic agents administered at dif-
ferent concentrations in HUVEC cell groups produced
a significant increase in intracellular cytokine levels.
Considering the results, we can say that MH administ-
ration is a more effective anti-hemorrhagic agent than
administrations of ABS and especially TA.

Keywords: HUVEC, Interleukin-6, Interleukin-1 Beta,
Tumor Necrosis Factor Alpha, Mecsina

Introduction

As a result of all surgical procedures, different levels
of hemorrhage occur in the operation area. The ma-
intenance of homeostasis pre- and post-operatively
is one of the most important surgical requirements
for a good and effective surgical operation.! Besi-
des mechanical techniques, the use of anti-hemorr-
hagic agents is vital for bleeding control, especially
in patients with bleeding problems.? Ankaferd Blood

Med J SDU /

Stopper (ABS) is a hemostatic agent consisting of 5
different plant extracts. It is known to be an effective
anti-hemorrhagic agent routinely used during surgi-
cal operations. Each of these plants, composing the
content of ABS, has different effects on blood cells,
endothelium, angiogenesis, cell proliferation and
cellular mediators.® Tranexamic acid (TA) is an anti-
fibrinolytic agent that prevents the transformation of
plasminogen to plasmin and is also used in patients
with postoperative long-term bleeding after surgery.*
TA competitively inhibits the interaction between lysi-
ne residues on the fibrin surface and the heavy chain
of plasminogen and plasmid, blocking the lysine-bin-
ding portion on the plasminogen molecule. It reduces
other plasma proteins, including fibrin clot, fibrinogen,
FV and FVIIL.5 In the use of TA does not increase the
risk of mortality, myocardial infarction, stroke, deep
venous thrombosis, pulmonary embolism and renal
dysfunction, in addition to that, causes a significant
reduction in the length of hospital stay.® Anti-hemor-
rhagic agents may prevent hemorrhage by using dif-
ferent mechanisms of action. Mecsina Hemostopper
(MH) is made from herbal agents such as Glycyrrhiza
glabra extract, Alpinia officinarum, Thymus serpyllum,
Syzygium aromaticum, Hypericum perforatum, Vi-
tis vinifera, Urtica angustifolia, Mentha arvensis. MH
provides a vital erythrocyte aggregation by forming a
protein network in the environment. It has been pro-
ved in electron microscope experiments that it forms
a protein network by binding especially to fibrinogen,
and the erythrocytes are arranged in the formation in
this network. By this means, its effect on hemostasis
could be observed. In this study, we aimed to compa-
re the immunological and effects of ABS, TA routinely
used as hemostatic agents, and MH, a new hemos-
tatic agent.

Materials and Method
Cell Culture

In this study, the immortalized HUVEC (C0155 , In-
vitrogen, Carlsbad, CA, USA) cell lines, which are hu-
man umbilical cord cells and used in many studies
on coagulation and formation of fibrin, were commer-
cially purchased. They were incubated and grown in
Dulbecco’s modified Eagle’s medium (DMEM)/Ham’s
F-12) medium containing 10% fetal bovine serum
(12483012, Invitrogen, Carlsbad, CA, USA) at 37 ° C
in 5% carbon dioxide atmosphere with 95% humidity.
The cells grown in 25 cm2 flasks were removed from
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the flask surface with 0.05% trypsin/EDTA (25200056,
Invitrogen, Carlsbad, CA, USA) solution when they
covered the cell culture plates. During passaging, the
cells were transferred so as to be 1: 2 cell in the new
passage. The culture medium was changed every two
days after the passaging. It was then stored as stock
by applying a cryopreservation protocol with Dimethy-
Isulfoxide (DMSO, sc-358801 Santa Cruz Biotechno-
logy, California, USA). After dying with Sigma branded
Trypan Blue (0.05%) dye, the amount of living/dead
cells was determined by Celeromics (Grenoble, Fran-
ce) branded cell counting device. After reaching a suf-
ficient number of cells, the cells, 5000 cells per flask
for each drug, were distributed into 5 groups (ABS,
TA, MH, distilled water, distilled water-administered
negative control without any administration).

Enzyme-Linked Immunosorbent
Assay (ELISA) Study

The control cells and HUVEC cells, to which 1:2 and
1:10 drug doses were administered, were planted on
96-well plate so as to be 10.000 cells per plate. After
24 hours of drug administration, the cell extract was
obtained.

Protocol for Cell Extract Preparation

In the study, the protocol was carried out using the Pro-
tinEx total protein extraction solution kit (South Korea,
Geneall) to measure the antibody levels in both mo-
nolayer and supernatants. Supernatants were used
for ELISA plates after being measured with NanoDrop

spectrophotometer. (NanoDrop 2000, Thermo Fisher
Scientific, Waltham, MA, USA)

In the ELISA study,) IL-13 (28 KHCO0011, Invitrogen,
Carlsbad, CA, USA), IL-6 (27KHC0062, Invitrogen,
Carlsbad, CA, USA)) and TNF-a (29 KHC3012, In-
vitrogen, Carlsbad, CA, USA) kits were used. After
the standards of the study were prepared, pipetting
was performed, following the steps in the manuals of
the kits. 2 hours later, the color change occurred was
measured by ELISA reader with 450 nm filter. After
creating a linear curve according to the standard con-
centrations and optical density (OD) values, the OD
values of the samples were written in their place in the
equilibrium on the resulting graph and their concent-
rations were calculated.

Results

In this study, the immunological effects of MH, ABS
and TA at concentrations of 1: 2 and 1:10 on intra-
cellular cytokines in cell extracts obtained from com-
mercially purchased immortalized HUVEC cell lines
were analyzed (Table 1). The inhibition of the drugs at
these concentrations was compared with the control

group.

According to the results obtained, at a concentration
of 1:2, there was respectively a 3%, 28%, 14.25% inc-
rease with MH (Figure 1), 10.7%, 54%, 8% increase
with ABS (Figure 2) and 9.5%, 15%, 19% increase
with TA (Figure 3) in TNF-q, IL-6, and IL-1B3 levels.
At a concentration of 1:10, there was respectively a

Cytokine levels of different anti-hemorrhagic agents in the HUVEC cells
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0.8%, 65%, 15.4% increase with MH, 22.1%, 90%,
20% increase with ABS and 5.2%, 106%, 22% incre-
ase with TA in IL-6 and IL-1P levels. While there was
0,8% decrease in TNF-a levels with MH, there was a
22.1% increase with ABS and 5.2% increase with TA.

In our results, there was a significant increase in IL-1f3
and IL-6 levels compared to the control group with all
drug administrations at both 1:2 and 1:10 concentra-
tions (p<0.05). While there was a significant increa-
se in TNF-a levels with all drug administrations at a
concentration of 1:2 (p<0.05), there was no significant
correlation with MH administration at a concentration
of 1:10 (p>0,05), but a significant increase was found
with TA and ABS administrations (p<0,05).

Mecsina Hemostopper
Increase/Decrease % ‘
80
70 |
[,
50 | M| Mecsing 1/2dose
40 | application
30 B Mscsin 1105055
20 | apglication
q '
[ -
10 | Tnf-a L6 IL-1b

Figure 1. Demonstration of the increase or decrease
rates (in percentage) of the cytokines in HUVEC cel-
Is to which Mecsina Hemostopper was administered
at different doses

Ankaferd Blood Stopper
Increase/Decrease %
100
80
60 | m| Trapsemicacdl/2dess
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40 | m| TransamicAdd1/10
dese application
C] ‘ J
o |
Tnf-a IL-6 IL-1b

Figure 2. Demonstration of the increase or decrease
rates (in percentage) of the cytokines in HUVEC cel-
Is to which Ankaferd Bloodstopper was administered
at different doses
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Tranexamic Acid
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Figure 3. Demonstration of the increase or decrea-
se rates (in percentage) of the cytokines in HUVEC
cells to which Tranexamic Acid was administered at
different doses

Discussion

Although a lot of active substances providing coagu-
lation are recently available, the molecular mechanis-
ms of some of them have not yet been fully clarified.
ABS and MH, which are a completely herbal product,
provide coagulation by taking haemostatic effect with
erythrocyte aggregation in protein network environ-
ment independently of the classical coagulation cas-
cade system.® The most defined mechanism of action
for TA is that it is an anti-fibrinolytic.” TA is a lysine
analog that competitively inhibits the plasma activati-
on of plasminogen, thus preventing clot lysis.® It has
reported in a study that TA had an anti-inflammatory
effect in cardiopulmonary bypass.® As a result of ex-
periments conducted with the HUVEC cell model, it
may be possible to use anti-hemorrhagic agents with
herbal active substances more actively and effectively
in clinical practice, considering the fact that the inves-
tigation of genetic factors and intracellular activities
is becoming more and more important. By determi-
ning whether these hemostatic agents are effective
on procoagulants, anticoagulants and pro-fibrinolytic
proteins, regulations in active substance doses and
administration times, and improvements in potential
bleeding risks may occur with the use of these agents
at the most effective level possible. Within this scope,
in our study, it was tried to investigate the effects of
ABS, MH and TA hemostatic agents at different con-
centrations on intracellular cytokine levels in the HU-
VEC cell line and to compare them with each other.

In a study conducted on the transcription factors and
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erythrocyte protein profile of ABS in HUVEC endot-
helium, it has been observed that ABS stopped ble-
eding effectively because of forming a rapid complex
between the cells.’ It has been also reported in the
same study that ABS administration at low doses
was not only effective in the outer part of the cells,
but also very effective on endothelial cells inside the
cell. It has been reported that oral systemic ABS was
hematologically and biochemically reliable in rabbits
in the short term.**According to our study results, less
inflammatory cytokine release was observed in cells
to which ABS was administered at low concentrations.
This seems to be consistent with the previous studies.
Moreover, while MH at low concentrations produced
less inflammatory cytokines than both ABS and TA,
interestingly, MH at higher concentrations caused mi-
nimum inflammation.

In a study investigating the effect of aprotinin and TA
on surgical bleeding, aprotinin has been reported to
be more effective than TA, and antifibrinolytics have
been found to be clinically more advantageous.'? It
has been reported that the complication incidence
was higher after the use of TA.2® In studies evaluating
plasma cytokine concentrations, the antiinflammatory
characteristics of TA have been observed, and the cy-
tokines have been indicated to play an important role
in the inflammatory response after surgical procedu-
re.® In a study, TA has been indicated to cause more
regulation of proinflammatory and antiinflammatory
genes. It has been stated in the same study that TA
suppressed the TNF-a and IL-1[3 release by altering
gene expression only in multiple organ failure patients
involving down-regulation of IL-12a and IL-17B.* In
our study, TNF-a cytokine levels were observed to be
lower in the cells, to which TA was administered at
lower or higher concentrations, than the cells to which
ABS was administered. Conversely, in the case of MH
administration, we noted that TNF-a levels were con-
siderably lower than both TA and ABS.

In a study, the down- regulation of inhibin-beta that
is released together with TNF-a has been noted at
the onset of sepsis before IL-6 of TA administration.®
In parallel with this, as in our results, IL-6 has been
found to be higher than TNF-a levels in the cells to
which ABS and TA and most significantly MH were
administered. TNF-a and IL-1[3 are known as potent
inflammatory cytokines that are up-regulated during
inflammation, and play an important role in improving
wound healing.?® In a study, in which ABS was used in
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fracture healing, while TNF-a and IL-1(3 values were
increased on the 7th day after the fracture compa-
red to the control, the levels of both cytokines were
decreased on the 21st and 45th days after fracture.'’
Similarly, in our study, TNF-a and IL-1p levels were
significantly increased in the cell groups to which ABS
and TA were administered, even at different concent-
rations, whereas IL-1B showed a significant increase
in cell groups to which MH was administered, but the-
re was no significant increase in TNF-a levels.

Conclusion

In conclusion, it has been observed that different
anti-hemorrhagic agents administered at different
concentrations in the HUVEC cell groups produced
a significant increase in intracellular cytokine levels.
Considering the results, we can state that the MH
administration is a more effective anti-hemorrhagic
agent than ABS and especially TA administrations.
The use of MH, a new generation of anti-hemorrhagic
agent, may be appropriate to be able to produce less
inflammatory effects in peroperatively and/or posto-
peratively, however we think that the importance of
our statement in clinical practice will be increased by
more advanced and more complex studies.
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Makular Kalinhik Uzerine Etkisi

Oz

Amag: Crohn hastaligi (CD) ve llseratif kolit (UK) bir grup inflamatuar barsak
hastaligidir (IBD) .IBD'de oftalmik bozukluklar ortaya ¢ikabilir. En sik goriilen
bulgular episklerit ve tveittir. Calismanin amaci IBD’deki koroidal ve makula
kalinhgini (MT ve CT) degerlendirmek ve bunu hastalik aktivitesi ile kontrol
etmektir. Yontem: IBD grubu 50 hastanin 50 sag gozuni igeriyorken, kont-
rol grubu ise 50 saglikli gdnilliniin herhangi bir géziinden olusmustu. Tam
katilimcilar spectral domain optical coherence tomography (SD-OCT) ile test
edildi. CT degerleri yedi farkli noktada elde edildi. Bulgular: IBD’nin ortalama
suresi 3.9 + 1.5 yil idi. Foveal makuler kalinlik; ¢calisma grubunda 258.1 +
14.2 pm, kontrol grubunda 262.7 + 20.9 um idi. Gruplar arasinda anlamli fark
yoktu (P = 0,19). Subfoveal, temporal 500 um, 1000 um ve 1500 um CT 6l-
¢cumleri, calisma grubunda sirasiyla istatistiksel olarak anlamliydi (p <0.001).
Calisma grubunda ortalama BT 289.8 + 25.6 um, kontrol grubunda 273.9 +
33.2 ym idi. Gruplar arasinda anlamli fark vardi (P = 0.008). Ortalama BT ve
eritrosit sedimentasyon hizi, C-reaktif protein diizeyi ve diger klinik paramet-
reler arasinda korelasyon yoktu (P = 0,05). Sonug: Bagirsak iltihabi, koroidal
vaskuler yapiy etkileyebilir.

Anahtar Kelimeler: Koroidal kalinlik, inflamatuar bagirsak hastaliklari, ma-
kuler kalinhk

Abstract

Objective: Crohn’'s disease (CD) and ulcerative colitis (UC) are a group of
inflammatory bowel disease (IBD). Ophthalmic disorders might occur in IBD.
The most common findings are episcleritis and uveitis.Then purpose of the
study was to evaulate the choroidal and macular thickness (MT and CT) in
the IBD and to check it with the disease activity. Methods: IBD group was
including 50 patients and the control group consisted of 50 healty volunte-
ers. All participants were tested with spectral domain optical coherence to-
mography (SD-OCT). The CT values were obtained at seven different points.
Results: Mean duration of the IBD was 3.9 £1.5 years. Foveal macular thick-
ness was 258.1 + 14.2 um in study group and 262.7 + 20.9 um in the control
group. There was not significant difference between groups(P=0,19). Subfo-
veal, temporal 500 pum, 1000 pm, and 1500 pm CT measurements were res-
pectively statistically significant in the study group (p<0.001). Mean CT was
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289.8 + 25.6 um in study group and 273.9 £+ 33.2 um
in the control group. There was a significant differen-
ce between groups (P=0.008). There was no correlati-
on between mean CT and erythrocyte sedimentation
rate, C-reactive protein level and other clinical para-
meters (P> 0,05). Conclusion: Inflammation of the
bowels might affect the choroidal vascular structure.

Keywords : Choroidal thickness, Inflammatory Bowel
Diseases, Macular Thickness

Introduction

Crohn’s disease (CD) and ulcerative colitis (UC) are
a group of inflammatory bowel disease (IBD) which
characterized by relapses. They affect generally all
gastrointestinal tractus especially the colon and small
intestine primarily with unknown etiology. Intestinal
inflammation is the main impairment in IBD but extra-
intestinal signs are observed in 5%-40% of patients.
Extraintestinal signs may represent the first indication
of disease in 10%-20% of all cases(1). Extraintesti-
nal manifestations have undefined multifactorial pat-
hogenesis(2). It is assumed that toxins and antigens
leads to an antigen-antibody complex accumulation
in different extraintestinal organs(2). Ophthalmic ma-
nifestations are categorized as primary, secondary,
and coincidental(3). Primary signs are usually asso-
ciated with IBD activations and secondaries are the
complications that range cataracts to the visual im-
pairments from 5-ASA, or blindness as a result the
deficency of vitamins. Rare complications are ocular
findings that occur as in the population. Ophthalmic
disorders occur in 1.6%-5.4% among the ulcerative
colitis and 3.5%-6.8% among the Crohn’s disease(4).
The most findings are episcleritis (2%-5%) and uveitis
(0.5%- 3.5%). Ocular symptoms may be blurred visi-
on, burning, or itchy eyes from the pain, photophobia,
teary, red eyes, loss of visual acuity, and blindness(5).

Spectral domain optical coherence tomography
(SD-OCT) is a subjective method for examining re-
tina and choroidal structures in the globe. Detailed
retinal and choroidal cross sectional images can be
evaluated. Alterations in choroidal thickness have
previously been reported in different autoimmune and
inflammatory impairments(6-8). The goal of the study
was to evaulate the choroidal and macular thickness
alterations in the IBD and to check it with the disease
activity.
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Material and Methods

Our study is designed as prospective case-control cli-
nical investigation. It was performed between January
2016 and February 2018 in Izmir Ataturk Training and
Research Hospital, Izmir, Turkey. The IBD group inclu-
ded 50 patients who were referred from the gastroen-
terology department. These patients were underwent
from the full ophthalmological examination to the op-
hthalmology department. The control group included
50 healthy volunteers. Only right eyes of the subjects
was used for study. Signatured informed document
was obtained from each participant. The principles of
the Declaration of Helsinki were followed by the aut-
hors. It was allowed by the ethics committee. The
diagnosis of IBD was dependent on the pathological
biopsy results and clinical findings. OCT measure-
ments were obtained during acute attacks. All patients
were under the treatment and received nonsteroidal
anti-inflammatory drugs. Age, sex, disease duration,
white blood cell count (WBC), erythrocyte sedimen-
tation rate(ESR) and C-reactive protein(CRP) levels
were recorded. Arterial blood pressures were mea-
sured from the arm. All participants had been taken
a rest for at least 10 minutes before measurements.
Abnormal values of both groups were not included
the study. The control group did not have a diagno-
sis of any disease. Ocular trauma, visual acuity un-
der 20/32, uveitis, glaucoma, previous ocular surgery,
lens-cornea opacities and systemic arterial hyperten-
sion, and spherical equivalent >+3.0 dpt. were exc-
luded from the study. IOP was tested with Goldman
applanation tonometry (Haag- Streit AG, Switzerland)
and axial length (AL) was analysed with a biometer
(OcuScan, Alcon, USA).

SD-OCT (RS-3000, NIDEK, Japan) was used for ma-

cular and choroidal analysis after pupillary dilation.
Scans were done between 9:00 and 10:00 a.m. Ima-
ges were taken from patients and control subject. Sig-
nal strength (= 8 over 10) was chosen for best image.
Macula line raster image was used for CT evaulati-
ons. The CT was ranged as the distance between the
RPE line and the scleralborder drawn by examiner(-
FA). The CT values were obtained at seven different
points: starting at the subfoveal center and spaced at
three points with the 500 um intervals to the temporal
and nasal retina(Figure 1).

All data were checkovered with using SPSS version
21.0 (SPSS Inc., USA). Results were expressed as

2018:25(3):317-321
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means = standard deviation (SD). The normality of
the values was analyzed using the Shapiro-Wilk test.
The Student-t test or the Mann-Whitney U test was
used according to the normality scores. P < 0.05 ac-
cepted as significant. Correlations between the vari-
ables were performed by the Pearson correlation co-
efficient test.

Thickness Graph| RPE/BM - Manual

Figure 1:
Choroidal thickness measurements in IBD.

.
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Results

Characteristic of the IBD and study groups were
shown in Table 1. There were no statistical difference
between groups according to the age, sex, visual aqu-
ity and other parameters. In the study group 18 pa-
tients were Crohn’s disease and 32 patients were ul-
serative colitis. Mean duration of the IBD was 3.9 £1.5
years. Foveal macular thickness was 258.1 + 14.2
pm in study group and 262.7 + 20.9 um in the control
group. There was not significant difference between
groups(P=0,19). Subfoveal, temporal 500 pm, 1000
pm, and 1500 um CT measurements were respectively
statistically significant in the study group(p<0.001).
Mean CT was 289.8 + 25.6 um in study group and
273.9 £ 33.2 um in the control group. There was sig-
nificant difference between goups(P=0.008)

Correlations between mean CT and clinical or labora-
tory parameters were evaluated with Pearson’s corre-
lation coefficient. There was no correlation between
mean CT and erythrocyte sedimentation rate, C-rea-
ctive protein level and other clinical parameters (P>
0,05).

Table 1 Characteristics and laboratory findings of the IBD patients and control groups

| Characteristics and Laboratory Findings | Study groupn=50 | Control group n=50 | Pvalue | |
\ Age,years i255+35 i2a1:26 oo i
iMales Females  iswi2 s [XC
| ' BCVA, logMAR 00700l iooogr003 o i
' loP,mmHg 159225 151226 ot i
| wxallength, mm T g0 T sk 0r joa0w
! Spherical equivalent, dioptres -0.48+0.9 025i06 _________________ 009* ___________
e iase17 1416 fosor i
L imepmmHg iso2s32 ig73+41 losaw R
| Crohms diseaselUlcerative coltin {1882 Awa b
| | Disease duration, years LEOBLS INA I
| | Serum C-reactive protein level, mglL _ {185£69 o R
| | Eryhtrocyte sedimentation rate, mmihr (189459 i - ol
i BCVA = best- corrected visual acuity, logMAR = logarithm of the minimum angle of resolution, i
i I0P= intraocular pressure, BMI = Body mass index, MBP = mean blood pressure, N/A = not applicable E
:‘ *Mann-Whitney U test, *Independent samples t-test, ':

10.17343/sdutfd.434235




Akay et al.

Correlation of the choroidal and macular thickness between groups

Discussion

Inflammatory bowel diseases are a group of disorders
which effect the multiple organs including the ocular
tissues. For that reason it is very important to unders-
tand the ocular manifestations of the IBD. It may be
helpful for preventing the visual morbidity. Pathophy-
siology which leads the ocular complications of the
IBD is still unclear. In this study we aimed to evaluate
the choroidal and macular thickness changes compa-
red with the healthy controls. Posterior portion of the
uveal tract continues with choroidal vascular struc-
ture in the globe. It is divided in to the three layers:
Haller layer that includes large vessels, Sattler layer
with medium vessels with choroidal stroma and the
innermost layer of choriocapillaris(9). It provides up to
85% of the ocular blood flow and supply the outer two
thirds of the retina(9).

Inflammation of the eye effects the choroidal vascu-
lar structure. Some authors reported reported many
ocular inflammatory diseases that effect the choroidal
tissue. Voght-Koyonagi Harada (VKH), sarcoidosis,
Behcet's disease, familial mediterranean fewer(FMF),
IBD and posterior scleritis have been reported befo-
rely(6-8, 10, 11). Kim et al. enounced that increased
blood flow, vascular resistance, and exudates may

Med J SDU /

___________________________________________________________________________________________________________________________________

P value
; ' i Control group n=50 P
| {subfovealpm o f2esoxoe  f2191x343 iP=002 I
| Temporal, 500 ym {300.8 + 28.3 {2795+ 35.2 ip<o001 i
| {Temporal,1000pm 3047%203 2779341 ip<ogor 1!
| | Temporal, 1,500 pm 1302.3+31.1 1272.1+33.2 ' p<0.001 o
' Nasal,500pm T i2g06x277 for7a1xaa7 iP=ogs i
| [Nasaliooopm o fomsexsen  f2r09x3ae  fp=07s
| | Nasal, 1,500 pm i2585+355 1260.7 + 35.5 | p=0.20
wemncrym T amsazes T ors  feonons :
| | Foveal macular Thickness, pm 258.1£14.2 262.7 +20.9

effect the choroidal thickening. They found the incre-
ased CT during the active phase of Behcet'’s posterior
uveitis. Also they showed the degree of decrease in
CT was significantly correlated with improvement in
vascular leakage(12). With a similar mechanism, IBD
may also affect the choroidal vascular system with inf-
lammatory mediators.

Episcleritis and uveitis are the most common ocular
findings in IBD. Low-grade recurrent acute anterior
uveitis is common in IBD. In our study there was no
uveitis in study group. Posterior uveitis with chorio-
retinitis have been reported in a study(13). But subc-
linical inflammation in uveal tissue may have a role in
increased mean CT in IBD group. Cloche at al. repor-
ted that low rate ocular inflammation may have a role
ocular symptoms of IBD in a large cohort study(14).
Onal at al. declared a similar study which CT was inc-
reased in IBD with ileal involment(8). Similarly we find
out increased CT in both Crohn and UC patients in
our study.

In conclusion SD-OCT is a new and current method
for the visualization of the CT. Inflammation of the any
part of the body can effect the choroidal vascular stru-
cture. The exact influence of IBD on choroid is still
unclear. Further studies will reveal the pathogenesis
of these disorders in the future.

10.17343/sdutfd.434235
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Patients

Oz

Amag: Yiksek insidansa sahip olan Kiguk Hcreli Disi Akciger Kanseri (KH-
DAK) en yiiksek mortaliteye sahip kanser alt tipi olarak 6nemini korumakta-
dir. Cogunlukla belirtilerin ileri evrelerde kendini gostermesi tedavi basarisini
onemli 6l¢iide kisitlamaktadir. Son yillarda, timor dokusunda meydana gelen
genetik degisiklikler sonucu ortaya cikan onko-proteinlerin baskilanabilme-
si tedavi basarisina 6nemli katki saglamistir. Timérdeki bu molekdler degi-
simlerin tespiti kisiye 6zgl tedavilerin 6n plana ¢cikmasina katki saglamistir.
Toplumdan topluma ve kisiden kisiye farklilik gosterebilen bu molekdler de-
gisimlerin tedavi basarisini artirmak amaciyla her tlkedeki siklik ve korelas-
yonlarinin ortaya konmasi énem arz etmektedir. Ulkemizde KHDAK onkogen
siklik ve korelasyonlarina dair yeterli veri bulunmamaktadir, tani ve tedavi
batili toplumlara benzer oldugu varsayilarak diizenlenmektedir. Ulkemize ait
verilerin olusturulmasi, tani ve tedavi stratejileri agisindan klinisyene fayda
saglamasi ve boylece tedavi basarisini artirabilmesi bakimindan dnemlidir.
Bu amacla ¢alismamizda KHDAK tanili olgularin timdér parafin bloklarinda
onkogen olusumuna sebep olan ve sik gézlemlenen mutasyonlarin siklkla-
rinin ve korelasyonlarinin belirlenmesi amaclanmistir. Materyal-Metot: Ta-
nisi KHDAK olan toplam 80 hastaya ait parafin blok kesitlerinden genomik
DNA izolasyonu yapilmistir. Ticari mutasyon kitleri (Roche Diagnostics, Amoy
Diagnostics) kullanilarak Cobas z (Roche Diagnostics) RT-PCR cihazinda
Epidermal Blyime Faktorii Reseptori (EGFR), Kirsten si¢can sarkoma vi-
ral onkogen homologu (KRAS), v-Ras Noroblastom viral onkogen homologu
(NRAS), v-Raf Murine sarkoma viral onkogen homologu (BRAF), Fosfatidil
inozitol-3-kinaz katalitik alfa polipertid (PIK3CA), insan Epidermal Biyime
Faktor Reseptorti 2 (HER2) mutasyonlari arastiriimistir. Bulgular: 80 olgu-
nun 37'sinde toplam 38 mutasyon saptanmistir. Olgularin 7’sinde EGFR,
23'Unde KRAS, 6'sinda PIK3CA, l'inde BRAF ve 1l'inde NRAS mutasyonu
saptanmistir. HER2 mutasyonu hi¢bir olguda saptanmamistir. KRAS mutas-
yonu bulunan bir olguda PIK3CA mutasyonu birlikteligi saptanmistir. Sonug:
Sonuglarimiz; Ulkemizde PIK3CA mutasyon sikligi disinda batili toplumlarin
mutasyon profiline benzer bir profile sahip oldugumuzu gostermektedir. Elde
ettigimiz PIK3CA mutasyon sikhgi %7,5'tir ve literatirdeki gosterilen %1-4
araliginin Gzerindedir. Sonuglarimiz dogrultusunda PIK3CA mutasyonlarinin
tani ve tedavide daha fazla dikkate alinmasinin tedavi basarisina katki sag-
layabilecegini disiinmekteyiz.

2018:25(3):322-328

10.17343/sdutfd.431726




Khdak Hastalarinda Onkogen Mutasyonlari

Anahtar Kelimeler: KHDAK; EGFR; KRAS,; BRAF;
PIK3CA; HER2; NRAS

Abstract

Objective: Non-small-cell lung cancer (NSCLC) ha-
ving a high incidence rate remains importance as
cancer subtype with the highest mortality. Mostly, the
manifestation of symptoms in advanced stages seve-
rely restrict treatment success. In the recent years,
the suppression of onco-proteins occuring as a result
of genetic alterations provide an important contributi-
on to the success of treatment. Detection of molecular
changes in the tumor has contributed person-specific
treatments to come into prominence. Revealing the
frequency and the correlations with the aim of increa-
sing treatment success of these moleculer variations
which can vary from society to society and person to
person in each country are important. There are insuf-
ficient data related to (NSCLC) oncogene frequencies
and the correlations in our country. Diagnosis and tre-
atments have been arranged and assumed to be si-
milar to the western societies. The forming of national
data belonging to our country is likely to increase tre-
atment success and clinician benefit in terms of diag-
nosis and treatment strategies. In the present study, it
was aimed to determine frequencies of observed mu-
tations inducing formation of oncogene in tumor pa-
raffin blocks and correlations of (NSCLC) diagnosed
cases. Material-Method: Genomic DNA isolation was
performed using the paraffin block sections belonging
to a total of 80 patients, whose diagnosis were NSC-
LC. Epidermal growth factor receptor (EGFR), kirsten
rat sarcoma viral oncogene homolog (KRAS), v- RAS
neuroblastoma viral oncogene homolog (NRAS), v-raf
murine sarcoma viral oncogene homolog (BRAF),
phosphatidyl inositol-3-kinase catalytic alpha polypte-
rid (PIK3CA), human epidermal growth factor recep-
tor 2 (HER2) mutations were searched using Cobas z
(Roche Diagnostic) RT-PCR devices and commercial
mutation kits (Roche Diagnostics, Amoy Diagnostics).
Findings: EFGR, KRAS, PIK3CA, BRAF and NRAS
mutations were determned in 7, 23, 6, 1 and 1 of the
cases, respectively. HER2 mutation was not detected
in any case. PIK3CA mutation togetherness at the
one case, having KRAS mutation, has been revealed.
Results: Our results show that we have a profile si-
milar to the mutation profile of the western societies
apart from PIK3CA frequency in our country. PIK3CA
mutation frequency was found to be 7,5%, which is
greater than the 1-4% range shown in the literature.
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Taking PIK3CA mutations in diagnosis and treatment
into account more can contribute to the success of
treatment.

Keywords: NSCLC; EGFR; KRAS, BRAF, PIK3CA;
HER2; NRAS

Giris

Gunumuzde en yuksek mortaliteye sahip kanser tipi
olan Akciger kanseri insidansi ve molekiler yapisi
acisindan toplumdan topluma farkhliklar gostermek-
tedir. Sessiz seyretmesi sebebiyle genellikle ileri ev-
relerde tespit edilebilmekte bu sebeple tedavi basarisi
son derece dusuk olmaktadir (1-4). Son yillarda timor
dokusundaki genetik degisikliklerin tespit edilmesi ve
bu degisiklikler sonucu olusan onkoproteinlere karsi
baskilayici molekiillerin kullaniimasiyla tedavide iler-
lemeler kaydedilmistir (4-5). Gorilme sikhidr acisin-
dan toplumlar arasi farkliliklar gbsteren bu genetik
dedgisiklikler ayni baskilayici molekillere karsi farkli
cevaplar verebilmektedir (6-8).

Akciger kanserinde molekiler markerler hedeflenmis
tedavilere yanitta dnemli belirleyiciler haline gelmis ve
son zamanlarda hastaya ait timérde molekiler pato-
lojiye dayall en iyi tedavi segeneklerinin belirlenmesi
onem kazanmaya baslamistir. Her bir kanser mole-
kiler alt tipini, belirli bir genetik degisiklik veya degi-
siklikler tetiklemektedir (2,9,10). Genetik degisiklikler
sonucu olusan onkoproteinler, tirozin kinaz inhibitorleri
ve monoklonal antikorlar gibi spesifik baskilayici mo-
lekdller ile hedef alinabilmekte sonug olarak kanser
gelisimindeki etkinlikleri durdurulabilmektedir. Akciger
kanserinde genetik degisiklikler sonucu olusan mutant
epidermal bilylime faktdri reseptorleri Tirozin kinaz in-
hibitorleriyle baskilanmasi hedeflenmis tedavilere en
iyi 6rneklerden biridir (2,11). Diger taraftan bircok kan-
serde oldugu gibi Akciger kanserinde de KRAS gen
mutasyonu sonucu olusan KRAS onkoproteinlerini
baskilayacak efektif bir baskilayici olmamasi sebebiy-
le prognoz ko6t yonde ilerlemektedir (12).

Akciger kanserinin blyik ¢ogunlugunu olusturan Ku-
¢uk Hucreli Disi Akciger Kanserinde timor dokusun-
da EGFR, ALK, ROS1 ve HER?Z2 gibi reseptor tirozin
kinaz genlerinde, RAS, RAF ve MEK1 gibi Map Kinaz
sinyal yolagi Uyelerinde ve PIK3CA, AKT1 gibi PI3K/
Akt sinyal yolagindaki genlerde mutasyonlar gézlen-
mekte ve bunlar kanserlesme ile iliskilendiriimektedir
(11-14).
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Calismamizda KHDAK tanili hastalarin timor parafin
bloklarindan alinan kesitlerde EGFR, KRAS, BRAF,
PIK3CA, HER2 ve NRAS gen mutasyonlarinin, sik-
liklarinin ve korelasyonlarinin belirlenmesi amaglan-
mistir.

Materyal ve Metod
Orneklerin Toplanmasi ve Hazirlanmasi

Tibbi Patoloji AD laboratuvarinda 2013-2014 yillari
arasinda arsivlenmis olan KHDAK tanili 68 erkek ve
12 kadin toplam 80 olguya ait parafin bloklar, insan
Etik Kurulunun 2014/11 no’lu karari ile kullaniimistir.
Laboratuvarda mevcut olan mikrotom aletinde steril
mikrotom bigaklari kullaniimis, 5-10um kalinhginda
ve iceriginde en az %60 timoér dokusu bulunan 0,5-1
cm? alaninda 2-5 kesit alinarak 1,5 ml kapasiteli steril
mikrotiplere aktariimistir. Alinan érnekler Tibbi Gene-
tik AD laboratuvarina teslim edilmistir.

DNA izolasyonu ve Kalite Kontrolii

Parafin blok kesitlerinden DNA izolasyonu Roche Di-
agnostics tarafindan Uretilen ticari izolasyon kiti kul-
lanilarak saglayici firma protoliine gére gerceklestiril-
mistir. izolasyon sonucu elde edilen DNA érneklerinin
konsantrasyon ve safliklari, Nanodrop 2000 (Thermo
Fisher Scientific) cihazinda 260/280 dalga boylarinda
absorbans degerlerinin dl¢liimesiyle belirlenmistir (ng/
ul). izole edilen DNAlarin safligi 260 ve 280nm’deki
absorbanslarinin orani ile kontrol edilerek, 260/280
absorbans oraninin 1,8-2,0 olanlar ¢alismaya dahil
edilmistir.

Gercek Zamanli PCR Asamasi

Genetik degisikliklerin bulundugu bélgelere 6zgi pri-
mer ve problar kullanilarak in vitro ortamda degisiklik-
lerin gercek zamanl olarak tespit edilebildigi Gergek
Zamanh PCR teknigi kullaniimistir. Bu teknik hedef
bolgedeki genetik degisikligin varhdini/yoklugunu
veya miktarini hizli, givenilir ve hassas bir sekilde
dedekte edebilmektedir. Gergcek Zamanli PCR calis-
masi, Amoy Diagnostics tarafindan Uretilen PIK3CA,
BRAF, NRAS ve HERZ2 mutasyon tespit ticari kitle-
ri, Roche Diagnostics tarafindan Uretilen EGFR ve
KRAS mutasyon tespit ticari kitleri kullanilarak Cobas
z 480 (Roche Diagnostics) cihazinda gerceklestiril-
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mistir. Ticari kitler kapsaminda arastirilan genetik de-
gisiklikler Tablo 1'de gosterilmistir.

Verilerin Analiz Yontemleri

PCR esnasinda mutasyon bélgelerine ve kontrol bol-
gelerine spesifik Tagman problarinin florasan isima-
lari (FAM,HEX/VIC) detekte edilmistir. PCR sonunda
her kuyucuk icin bir Ct (cycle threshold) degeri belir-
lenmistir. Hastaya ait DNA'nin bulundugu kuyucuktaki
Ct degeri negatif kontrol, pozitif kontrol, standartlar ve
eksternal kontroller dikkate alinarak degerlendirilmis-
tir. ACt cut-off degeri olguya ait internal kontrol ile ol-
guya ait hedef mutasyon Ct degerinin mutlak farki ola-
rak degerlendirilmistir. Fark belirtilen degerden kiiglik
ise pozitif blylk ise negatif olarak degerlendirilmistir.
Analiz sonucunda hastaya ait 6rnekte mutasyon var
veya yok seklinde bir sonug elde edilmistir.

Bulgular

Calismaya dabhil edilen 80 olgunun 68'i erkek ve 12’si
kadindir. Olgularin 71'i adenokarsinoma alt tipini gos-
terirken geri kalan 9 olgu diger KHDAK alt tipini gos-
termektedir. Olgular ¢ok biyik ¢cogunlugu 50 yas ve
Uzerindedir. Tutin Grdnd kullanimi agisindan deger-
lendirildiginde olgularin yaklasik %94t kullanim gec-
misine sahip oldugu ve %75'nin ise aktif kullanici ol-
dugu gozlenmistir. Olgulari tanimlayici 6zellikler Tablo
2'de gosterilmistir.

Olgularin %46,2'sinde yani 37 olguda en az bir mu-
tasyon saptanmistir. Olgularin %8,7'sinde yani 7 ol-
guda EGFR gen mutasyonu, %28,7’'sinde yani 23
olguda KRAS gen mutasyonu, %1,2'sinde yani 1 ol-
guda BRAF gen mutasyonu, %7,5'inde yani 6 olguda
PIK3CA gen mutasyonu, %21,2'sinde yani 1 olguda
NRAS gen mutasyonu tespit edilmistir. HER2 geninde
mutasyon saptanmamistir ayrica 1 olguda KRAS ve
PIK3CA gen mutasyonu birlikteligi gozlenmistir. Sap-
tanan mutasyonlar Tablo 3'te gdsterilmistir.

Tartisma

KHDAK olgularinda onkogen sikliklari toplumdan top-
luma farkhliklar gostermektedir. Amerika Birlesik Dev-
letleri’nde Paez J.G. ve arkadaslarinin 2004 yilinda
yaptiklari calismada EGFR gen mutasyon orani %2,
Pao W ve arkadaslarinin yaptiklari calismada ise %5
olarak gosterilmistir (15,16). 2005 yilinda Shigematsu
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Tablo 1 Calisma kapsaminda arastirilan mutasyonlar.

i Mutasyonlar Genetik degisiklikler

i EGFR G719X 2156G>C, 2155G>A, 2155G>T
Ex19Del 2240 _2251del12, 2239 2247del9, 2238 2255del18,
! 2235 _2249del15, 2236_2250del15,

i 2239 2553del15, 2239 2556del18,

! 2237_2554del18, 2240 _2254del15,

i 2240 2257del18, 2239 2251>C, 2237_2255>T,
! 2238 2252del15, 2233 2247del15,

i 2235 2255>AAT, 2237 _2252>T, 2239 _2258>CA,
; 2239 2256>CAA, 2237_2253>TTGCT,

' 2238 2252>GCA, 2238 2248>GC,

; 2237_2251del15, 2236_2253del18,

! 2235 2248>AATTC, 2235 2252>AAT,

i 2235 2251>AATTC, 2253 2276del24,

| 2237 _2257>TCT, 2239 2248TTAAGAGAAG>C
i s768l 2303G>T

; T790M 2369C>T

Ex20Ins 2307_2308ins9GCCAGCGTG, 2319_2320insCAC,
' 2310_2311insGGT, 2311_2312ins9GCGTGGACA,
; 2309 2310AC>CCAGCGTGGAT

: L858R 2573T>G, 2573_2574TG>GT

i L861Q 2582T>A

i KRAS Codon12/13 ¢.34G>T, ¢.34G>A, ¢.34G>C, ¢.35G>T, c.35G>A,
! ¢.35G>C, ¢.38G>A

E Codon61 c.181C>A, ¢.181C>G, c.182A>C, c.182A>G,

; c.182A>T, ¢.183A>C, c.183A>T

i BRAF V600E1 1799T>A, 1799GT>AA (complex)

i V600E2 1799GT>AG (complex)

; V600K 1799TG>AA (complex)

i V600D1 1799TG>AC (complex)

i V600D2 1799TG>AT (complex)

i PIK3CA H1047R CAT>CGT

i H1047L CAT>CTT

i E542K GAA >AAA

; E545K GAG> AAG

E545D GAG > GAT

; HER2 A775_G776insYVMA 2325 2326 ins12 (tacgtgatggct), 2324_2325 ins12
i (atacgtgatggc)

i G7765VC 2326_2327 ins3 (tgt)

i P780_Y781insGSP 2339_2340 ins9 (tggctcccc)

i M774_AT775insAYVM 23222323 ins12 (gcatacgtgatg)

NRAS Codon12/13 34G>A, 34G>T, 35G>A, 35G>C(1), 35G>C(2),

: 37G>C, 38G>A, 38G>T

; Codon59 176C>A

i Codon61 181C>A, 182A>G, 182A>T, 183A>C

; Codon117 351 A>C, 351 A>T

i Codon146 436 C>T
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Olgulara ait demografik 6zellikler.

Grup Sayi (Yuzde)
Cinsiyet Erkek 68/80 (%685)
Kadin 12/80 (%15)

Yas 50> 6/80 (%8)
50-59 18/80 (%23)
60-69 39/80 (%48)
>70 17/80 (%21)

Kanser alt tipi

Adenokarsinom

71/80 (%89)

Diger 9/80 (%11)
Sigara kullanimi Kullanici 60/80 (%75)
Birakmis 15/80 (%19)

Hi¢ kullanmamis

5/80 (%6)

Mutasyon Sayi (Yiizde) Birliktelik
KRAS Codon12/13 22/23 (%96) 1 olguda PIK3CA geni
H1047L mutasyonu i
Codon61 1/23 (%4) -
: EGFR L858R 3/7 (%43) - :
Ex19Del 317 (%43) -
T790M 117 (%14) -
PIK3CA H1047L 6/6(%100) 1 olguda KRAS geni
i Codon12/13 mutasyonu i
BRAF V600E1 1/1(%100) -
NRAS Codon12/13 1/1(%100) :
HER2 - - -

H ve arkadaslarinin yaptigi ¢calismalarda Amerika Bir-
lesik Devletleri’nde %14, Avustralya’da %7 ve diger
bati toplumlarinda %8 oraninda oldugu tespit edildigi
bildirilmistir (17). 2016 yilinda Barlesi F ve arkadasla-
rinin Fransa’'da yaptigi calismada %11 oraninda tes-
pit edilmistir (14). Diger bircok ¢alismada da benzer
oranlar tespit edilmis olup bati toplumlarinda ise bu
oranin genel olarak %2-14 oldugu gézlenmektedir. Di-
ger taraftan EGFR gen mutasyon sikligi uzak dogulu-
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lar da oldukca yuksek oranda gdzlenmektedir. Birgok
calismada %27 ile %42 arasinda bir orana sahip ol-
dugu gosterilmistir. Paez J.G. ve arkadaslarinin 2004
yilinda yaptiklari calismada EGFR gen mutasyon
orani Japonlarda %26, Shigematsu H ve arkadas-
larinin 2005 yilinda yaptiklari arastirmalarda Japon-
larda %27, Tayvanhlarda %34 ve diger dogu asyali-
larda %30 oldugu bildirilmistir (15,17). Suudi kdkenli
KHDAK olgularini ¢alisan Al-Kuraya ve arkadaslar
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EGFR gen mutasyonlarin oraninin %2,9 olarak belir-
lemislerdir (18). Yapilan az sayidaki arastirma Arap
kokenlilerde EGFR gen mutasyon oraninin %2-5 ora-
ninda oldugunu gostermektedir. Bizim calismamizda
incelenmis olan 80 olgudan yedisinde (7/80) yaklasik
%9 oraninda EGFR geninde mutasyonu belirlenmistir.
Belirlenen bu oran diger bati toplumlarindaki oranlara
benzerlik gbstermektedir. EGFR gen mutasyonlarinin
aksine KRAS gen mutasyon oraninin Asyalilarda du-
stk oldugu calismalarda gosterilmistir. Bati toplumla-
rinda %20-40’larda bir siklikta gorulebilen KRAS gen
mutasyonlari Asyalilarda %10’lar seviyesinde tespit
edilmektedir (17,19). Bizim ¢alismamizda oran yakla-
sik %29'dur ve batili toplumlara benzerlik gostermek-
tedir.

NRAS mutasyonlariyla ilgili 2013 yilinda Kadoaki
Ohashi ve ¢ok sayidaki Amerikali, Japon, Alman ve
Ispanyol arastirmacinin ortaklasa yaptiklari bir ca-
lismada 4562 olgunun 30'unda (%0,7) NRAS gen
mutasyonu tespit edilmistir (21). Bu sonu¢ bizim
buldugumuz oran %1,2 ile benzerdir. BRAF, NRAS,
HER2 gen mutasyonlari yaklasik olarak %0 ila %5
oraninda bildirilmektedir benzer sekilde bizim sonuc-
larimiz sirasiyla %1,2, %1,2, %0 bu oran i¢erisindedir
(2,14,19). Bulgularimiz PIK3CA gen mutasyonlari ha-
ri¢ bati toplumlarina benzer profile sahip oldugumuzu
gOstermektedir. KHDAK'de PIK3CA mutasyon sikli-
ginin literatiirde %1-4 oldugu bildiriimistir (14,23,24).
Calismamizda, alti drnekte PIK3CA mutasyonu tespit
edilmis ve sikligi %7,5'tir. Bu mutasyonun orani litera-
tirde bildirilenlere gore daha yuksektir. Bu durumun
hasta secimine veya populasyonlar arasindaki farkli-
liklara bagli olabilecegini disiinmekteyiz.

Ulkemizde PIK3CA gen mutasyonlari ve sikhigi Ekin-
ci S ve arkadaglari tarafindan arastirilmis ve PIK3CA
gen mutasyon sikhgr %7,5 olarak tespit edilmistir
(25). Turkiye'de konuyla ilgili yapilmis ilk calisma ola-
rak nitelendirdikleri bu c¢alismayi bizim calismamiz
ayni oran %7,5 ile desteklemektedir. Yapilacak daha
¢ok calisma ile desteklenmesi gereken bu sonuglar
tlkemizdeki KHDAK teshis ve tedavisine PIK3CA se-
¢ceneginin eklenebilecegini, hedeflenmis tedavilerin
gelismesiyle ytksek mortaliteli ve k6t prognozlu bu
hastalikta tedavi basarisinin 6nemli 6lgtide artabilece-
gini disinmekteyiz. Ginimizde PIK3CA gen mutas-
yonlari birgok kanser tipinde gozlenmekte ve dzellikle
kolorektal kanserlerde tani ve tedavide 6nemli yer tut-
maktadir ancak koti prognoz gostergesi olan PIK3CA
mutasyonuna karsi heniiz etkin bir hedefe yonelik te-
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davi mevcut degildir. EGFR, ALK flizyonlari ve HER2
amplifikasyonlarin baskilanmasinda oldugu gibi etkin
bir hedefe yonelik tedavinin PIK3CA baskilanmasinda
da basarilabilmesi bircok kanserde tedavi basarisina
onemli katki saglayacaktir. Calismamizla ortaya koy-
mus oldugumuz yiksek PIK3CA gen mutasyon orani,
hedefe yonelik tedavinin basarilmasi durumunda ul-
kemizdeki 6nemli orandaki KHDAK hastasi i¢in umut
kaynagi olarak gorinmektedir. Bulgularimizin destek-
lenmesi icin ¢ok sayida ¢alismaya ihtiyac vardir. Ay-
rica olgularin 43 (%53,7)’Uinde arastirilan mutasyon-
lara rastlanmamistir. Bu olgulardaki timdor gelisimini
tetikleyen molekuler etkenlerin belirlenmesi igin daha
fazla arastirmaya ihtiya¢ duyulmaktadir.

Sonug

Son yillarda kanserin molekuler 6zelliklerinin anlasil-
maya baslamasi ile hedefe yonelik tedaviler 6n plana
¢cikmaya baslamistir. Toplumdan topluma farkli siklik-
larda gozlenebilen molekiler degisikliklerin ayni te-
daviye farkh yanitlar verebiliyor olmasi tek tip tedavi
“One fits all” yerine toplumlara hatta bireylere 6zgu
tedavilerin olusturulmasini gerekli kilmaktadir. Bu
baglamda her tlkenin daha iyi tedavi bir secenegi su-
nabilmesi icin kendi datalarini olusturarak tedavi stra-
tejilerini topluma 6zgil hale getirilmesi gerekmektedir.
Ulkemizde Akciger kanseri tani ve tedavisi bati top-
lumlar 6rnek alinarak dizenlenmektedir. Yapilacak
daha cok arastirma ile toplumumuza 6zgi genetik
degisikliklerin belirlenmesi, oranlarinin saptanmasi ve
korelasyonlarinin ortaya konmasi klinisyene tedavide
yol gosterici olacagi gibi tanida dncelikleri belirleme
noktasinda 6nemli katki saglayacaktir.

Etik kurul karari: Adnan Menderes Uni., Tip Fakiilte-
si, Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu
30.10.2014 tarihli olagan toplantisi 11 no’lu karari.

Proje Destegi: Ege Uni. Rektorlugi, Bilimsel Arastir-
ma Projeleri Komisyonu ve EUTF Bilimsel Arastirma
Projeleri Alt Komisyonu 2015-TIP-051 no’lu projesi.

Calisma Adnan Menderes Uni. Tip Fakiiltesi Tibbi Pa-
toloji AD, Tibbi Onkoloji BD, Tibbi Genetik AD. klinik
ve laboratuvarinda gergeklestirilmistir.

Calisma 22-25 Mayis 2017 tarihleri arasinda istan-

bul'da duzenlenen VI. Uluslararasi Molekiler Tip
Kongresinde s6zli sunum olarak sunulmustur.
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Nadir Goériilen Bir Akut Karin Olgusu:
idiopatik Omental infarkt

A Rare Case of Acute Abdomen: idiopathic Omental infarction

Oz

*  Halil Ibrahim Tagcl Omental infarkt bilyiik omentumun kan akiminda azalma sonucu ortaya Gi-
kan nadir bir durumdur. Cogunlukla altta yatan baska bir patolojiye ikincil
ortaya ciksa da herhangi bir sebebe bagl olmaksizin da gorilebilmektedir.
Bilinen herhangi bir ek hastaligi ya da gecirilmis cerrahi éykisi olmayan 65
yasinda bayan hasta iki giindir olan ve giderek artan, sag alt kadranda daha
belirgin agn sikayeti ile basvurdu. Karin agrisina eslik eden bulanti, kusma,
istahsizlik, ates gibi baska bir sikayeti yoktu. Yapilan tahlil, tetkik ve muaye-
ne bulgulari neticesinde hasta idiopatik omental infarkt olarak degerlendirildi.
Konservatif olarak takip edilen hasta sorunsuz sekilde taburcu edildi. idiopa-
tik omental infarkt genelde kendi kendini sinirlayabilen, nadir bir akut karin
agrisi sebebidir. Her ne kadar radyolojik bulgulari belirgin olmayan, klinik gi-
disati kotl olanlarda cerrahi miidahale zorunlu olsa da tanida siiphe olma-
yan hastalarda konservatif tedavi yontemleri ile gereksiz cerrahi ve anestezi
riskleri 6nlenebilmektedir.

* TC Saglik Bakanhgi,
Dr.Ersin Arslan Egitim ve
Arastirma Hastanesi, Genel
Cerrahi Klinigi

Anahtar Kelimeler: Akut karin, konservatif tedavi, omental infarkt.

Abstract

Omental infarction is a rare condition caused by the decrease in blood flow
in the greater omentum. Although it is mostly seen secondarily to another
underlying pathology, it can also emerge independent of any other reason. A
65-year-old female patient, who had no known comorbidity or previous his-
tory of surgery, presented with complaints of increasing pain for the last two
days which was more pronounced in the right lower quadrant. The patient
did not have other complaints like nausea, vomiting, lack of appetite, or fever
accompanying abdominal pain. The patient was diagnosed with idiopathic

Yazisma Adresi: omental infarction as shown by the results of tests, studies, and examinati-
- ons conducted. The patient was treated conservatively and was discharged
s U T without any problems. Idiopathic omental infarction is a rare cause of acute
TC Saglik Bakanhg, abdomen which can generally_llmlt |ts_elf. Although surgical intervention is ne-
Dr. Ersin Arslan Egitim ve cessary in cases with unspecified radiological results and bad clinical progno-
Aragtirma Hastanesi, ses, unnecessary surgical procedures and anesthetic risks can be prevented
Sl LR i by conservative treatment methods in patients with definitive diagnoses.
GAZIANTEP
E-mail: okcul@mynet.com Keywords: Acute abdomen, conservative treatment, omental infarction.

Telefon: 0 505 481 04 45
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Giris

Omental infarkt biylik omentumun kan akiminda
azalma sonucu ortaya ¢ikan nadir bir durumdur (1).
Cogunlukla altta yatan baska bir patolojiye ikincil or-
taya ciksa da herhangi bir sebebe bagli olmaksizin
da gorilebilmektedir. Onceki yillarda tanisal giiclikler
sebebi ile idiopatik omental infarkt her ne kadar na-
dir gorilen bir durum olsa da radyolojik ydntemlerde-
ki gelismeler sayesinde tani konulmasi kolaylasmis,
boylelikle radyoloji ve genel cerrahi literatiirinde daha
sik yer alir hale gelmistir (2,3).

Daha cok sag tarafi etkilemekte ve akut apandisit,
akut kolesistit, divertikdlit, renal kolik gibi durumla-
rin ayirici tanisinda yer almaktadir(1). Onceki yillarda
tani blytk cogunlukla baska nedenlerle yapilan cer-
rahi esnasinda rastlantisal olarak konulmaktaydi. Gu-
nimizde cerrahi islem 6ncesi radyolojik olarak tani-
sinin konulabiliyor olmasi tedavide ameliyatsiz takibi
glindeme getirmistir (4).

Bu calisma ile radyolojik olarak tanisi konulan, cerrahi
mudahaleye gerek kalmaksizin basarili sekilde tedavi
edilen idiopatik omental infarkt olgusu sunulmus ve
literattiriin gézden gecirilmesi amaclanmistir.

Olgu

Bilinen herhangi bir ek hastaligi ya da gegirilmis cerra-
hi 6ykisi olmayan 65 yasinda bayan hasta iki giindiir
olan ve giderek artan, sag alt kadranda daha belirgin
agn sikayeti ile basvurdu. Karin agrisina eslik eden
bulanti, kusma, istahsizlik, ates gibi baska bir sikayeti
yoktu. Hastanin viicut kitle indeksi normal sinirlarday-
di. Yapilan karin muayenesinde bagirsak sesleri nor-
maldi. Sag alt kadranda hassasiyet olmasina ragmen
rebound, istemsiz defans gibi diger peritonit bulgular
yoktu. Beyaz kire 6700/uL, CRP:3mg/L olarak sap-
tandi.

Ultrasonografide gaz superpozisyonu nedeni ile belir-
gin bir patoloji saptanamamasi lizerine hastaya yapi-
lan bilgisayarli karin tomografisinde sag alt kadranda
¢ekum komsulugunda omentumda yaygin dansite
artisi, cizgisel dansiteler iceren, kitle etkisine yol acan
lezyon ve bu lezyon komsulugunda peritoneal serbest
sivi izlendi(Sekil 1a-1d). Yapilan tahlil, tetkik ve mu-
ayene bulgulari neticesinde hasta idiopatik omental
infarkt olarak degerlendirildi. Oncelikle semptomatik
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analjezik tedaviyle medikal takibi planlandi. Ug giinlik
takibi sonrasinda sikayetleri diizelen hasta sorunsuz
sekilde taburcu edildi. 4 ay boyunca yapilan dizenli
kontrolleri esnasinda yapilan fizik muayene, gorunti-
leme ve laboratuvar tetkiklerinde herhangi bir kompli-
kasyona rastlanmadi.

Tartisma

Omental infarkt akut karin agrisinin nadir gortlen; fa-
kat dnemli sebeplerinden birisidir. ilk defa 1896 yilinda
Bush tarafindan tanimlanmistir (5). Akut karin nedeni
ile laparotomi yapilan hastalarin %0.1'inde omental
infarkt saptanmaktadir (6). En sik dordiinci-besinci
dekadda gorilmekle beraber her yas grubundan va-
kalar olabilmektedir. Erkekleri kadinlara gére daha
cok etkilemektedir. Obezite, gegirilmis travma ve cer-
rahi Oykusu, beslenme sonrasi vaskuler konjesyon,
karin i¢i basincta ani artis, herniler, timar, kist ya da
lokalize inflamatuar hadiseler, hiperkoagdlabilite gibi
altta yatan cok sayida sebebe bagl olabilecegi gibi
daha nadiren idiopatik omental infarkt olarak da or-
taya cikabilmektedir (7,8). Sundugumuz hastanin da
omental enfarkta sebep olabilecek herhangi bir ek
hastaligl ya da gegcirilmis cerrahi hikayesi yoktu. Bu
ylzden primer omental infarkt olarak degerlendirildi.
Damar yapisindaki anatomik varyasyonlar, staz veya
tromboza sebep olabilecek ven6z malformasyonlar,
asiri agir yemek sonrasi ortaya ¢ikan venoz konjes-
yona bagl gelisebilecegdi gibi teoriler ortaya atilsa da
idiopatik omental infarktin sebebi tam olarak bilinme-
mektedir (9).

Hastalarda klinik bulgular spesifik degildir. Tutulumun
oldugu bolgeye gore sikayetler farklilik gésterebil-
mektedir. Daha ¢ok sag alt kadrani etkiledigi icin akut
apandisiti taklit eden semptomlari vardir. Hastalar ge-
nelde akut ya da subakut baslangicli, bulanti-kusma,
istahsizlik ya da ishal gibi gastrointestinal sikayetle-
rin eslik etmedigi karin agrisi sikayeti ile basvururlar
(2). Ates genellikle agriya eslik etmez ya da hafif art-
mis olabilir. Beyaz kiire ve C-reaktif protein degerleri
normal sinirlarda olabilecedi gibi hafif yikselme de
saptanabilir (1). Bununla beraber omental infarktin
apandisit ya da kolesistit gibi diger cerrahi patolojiler-
den klinik olarak ayirt edilmesi zordur (4). Bizim has-
tamizin da karin agrisi disinda bulanti-kusma, ates,
istahsizlik gibi ek bir sikayeti yoktu. Fizik muayenesin-
de de sag alt kadranda hassasiyet disinda bir bulgu
saptanmadi.
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Radyolojik yontemler hasta i¢in uygun tedavi yontemi-
ni belirlemede 6nemli rol oynamaktadirlar. Ultrasonog-
rafi ve bilgisayarli tomografi bulgulari oldukga tipiktir.
Ultrasonografide hiperekoik solid kitle lezyonu seklin-
de gorilurken bilgisayarl tomografide ise yogunlugu
yag dokusuna gore yiksek, heterojen, ovoid, etra-
finda visseral peritonun olusturdugu hiperdens halka
gOrinumu olan kitle lezyonu olarak tarif edilmektedir
(10). Omental infarkt vakalarinin yarisina yakininda
bu lezyon komsulugunda peritoneal serbest sivi sap-
tanabilmektedir (4). Sunulan olgunun radyolojik tani-
sinda da bilgisayarli tomografi kullaniimistir.

Tedavide medikal takip ya da cerrahi seceneklerini
destekleyen iki farkli gorus vardir. Son yillarda bilgi-
sayarl tomografi ile omental patolojinin dogru olarak
taninabilmesi konservatif tedaviyi uygulanabilir bir se-
¢cenek haline getirmistir (11). Bu yaklasimda ilk etapta
optimal sivi yonetimi ile analjezik ve anti-inflamatuar
ila¢ kullanimi 6nerilmektedir. Konservatif tedavi yon-
temini destekleyenlerin genel fikir birligi omental en-
farktin kendi kendisini sinirlayan bir patoloji oldugu
yoniundedir ve bu tezleri de hastalara yapilan uzun dé-
nem tomografi takipleri ile desteklenmektedir (11). Bu
sekilde cerrahi mudahale sonucu ortaya cikabilecek
anestezi ve cerrahi riskler de ortadan kaldiriimaktadir.
Cerrahi mudahale 6nerenler ise bu sekilde hastanin
sikayetlerinin daha erken kontrol altina alinabilecegi
ve daha erken taburculugunun saglanabilecegini du-
sunmektedirler. Ayrica patolojik omentum dokusunun
cikarilmasinin, teorik olarak omental infarkta ikincil
gelisebilecek apse ihtimalini de dustrecegini 6ne siir-
mektedirler (12). Fakat yapilan bazi calismalar gos-
termistir ki konservatif olarak takip edilmis hastalarin
hi¢ birisinde ilerleyen dénemde herhangi bir kompli-
kasyonla karsilagsiimamistir (4). Cerrahi miudahale
planlanan hastalarda laparoskopik yontemler hem
tanisal hem de tedavi acgisindan dusuk morbidite ile
uygulanabilir olmasindan dolayi tercih sebebidir (13).
Hastamizin Klinik seyrinin rahat olmasi, laboratuar
bulgularinin normal sinirlarda seyretmesi, tanida her-
hangi bir siphe olmamasi ve ileri yasi da g6z 6nune
alinarak konservatif takibi uygun gorildi. Sorunsuz
sekilde taburcu edilen hastanin takipleri esnasinda da
herhangi bir komplikasyon gelismemistir.

idiopatik omental infarkt genelde kendi kendini sinir-
layabilen, nadir bir akut karin agrisi sebebidir. Her
ne kadar radyolojik bulgulari belirgin olmayan, klinik
gidisat! kotu olanlarda cerrahi midahale zorunlu olsa
da tanida suphe olmayan hastalarda konservatif te-
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davi yontemleri ile gereksiz cerrahi ve anestezi riskleri
Onlenebilmektedir.

Sekil 1. Omental enfarktin farkli kesitlerde tomogra-
fik gbrunimu( kirmizi ok: omentumda yaygin dansite
artisi, cizgisel dansiteler iceren, kitle etkisine yol acan
lezyonunun goriinimu, sari ok: lezyon komsulugun-
daki serbest sivinin gériinimd).

Cikar Cakismasi Beyani

Yazar bu yazinin hazirlanmasi ve yayinlanmasi asa-
masinda herhangi bir ¢ikar cakismasi olmadigini be-
yan etmistir.

Finansman

Yazar bu yazinin arastirma ve yazarlik stirecinde her-
hangi bir finansal destek almadigini beyan etmistir.
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Asiri Doz Siklopentolat G6z Damlasina Baglh Gelisen
Santral Antikolinerjik Sendrom

Central Anticholinergic Syndrome Induced by Overdose
Cyclopentolate Eye Drops

Oz
Mehmet Baris UCER

* Hulya Goékmen SOYSAL Siklopentolat hidroklorir %1 damla g6z kliniklerinde ¢ok sik kullanilan topikal
midriyatik ve sikloplejik bir ilactir. Bu olguda sekiz yasindaki hastaya yanlislik-
la toplamda 16 damla siklopentolat hidroklorir %1 dékildikten sonra gelisen
santral antikolinerjik sendrom sunulmustur. Dizartri, ataksik yuriyls, gorsel
hallisinasyon, agiz sapirdatma, dizoryantasyon ve ylzde kizariklik gelisen
hasta, tibbi gbzetim altinda tutulmus ve tim bulgular 6 saat icinde kendi-
liginden diizelmistir. Ozellikle uygun dozda kullaniimayan siklopentolat géz
damlasina bagh sistemik yan etkiler gelisebilecegi icin bu hastalar gozlem
altinda tutulmalidir.

Kafkas Universitesi Tip
Fakultesi, G6z Hastalklar
AD, Kars

Anahtar Kelimeler: Siklopentolat hidroklortir %1, toksisite, asiri doz
Abstract

Cyclopentolate hydrochloride %1 is a commonly used drug as a topical myd-
riatic and cycloplegic agent in ophthalmology clinics. In this report, an eight
years old patient was presented who diagnosed as central anticholinergic
syndrome after accidental instillation of a total dose of 16 drops cyclopento-
late hydrochloride %1. Patient was strickly monitered as for the symptoms
of dysarthria, gait ataxia, visual hallucination, mouth sneezing, disorientation
and facial redness. All findings were resolved spontaneously within 6 hours.
Cyclopentolate eye drops can cause systemic side effects especially if not
used at appropriate dose, thus these patients should be observed.

Keywords: Cyclopentolate hydrochloride %1, toxicity, overdose

Yazisma Adresi: Giri$

Dr. Ogretim Uyesi Siklopentolat hidroklorir damla, oftalmolojik muayenede ve tedavide siklikla
Z;tg‘:biﬂgsﬂgg“p it kullanilan topikal sentetik antikolinerjik bir ajandir. Asetilkolinle yarismali an-
G6z Hastaliklan AD, KARS ' tagonizma yaratarak antimuskarinik etki gosterir. Iris sfinkter kasinda ve sili-
Tel: (0 474) 225 11 50 yer kasta kolinerjik uyariy! engelleyerek midriyazise ve sikloplejiye yol agar.
Fax: 0474 225 11 96 Sikloplejik etki, uygulandiktan 30-60 dk sonra baslar ve 24 saat boyunca

SR A S e devam edebilir (1). Cocuklarda saglikli bir refraksiyon ve fundus muayenesi

ancak farmakolojik olarak siklopleji ve midriyazis saglandiktan sonra mim-
kun olmaktadir. Ulkemizde siklopentolatin %1’lik ticari soliisyonu kullanim-
dadir. Siklopentolatin 6zellikle yiksek konsantrasyon ve doza bagh olarak
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Ucer ve Sosyal

artan oranda sistemik yan etkilerinin gorilebilecegi
bilinmektedir (2,3).

Bu calismada, %1'lik siklopentolat g6z damlasi uygu-
lamasi sonrasi santral antikolinerjik sendrom gelisen
¢ocuk yas grubu bir olgu sunulmustur.

Olgu

Uzagi net gorememe sikayeti nedeniyle ailesi tara-
findan poliklinige getirilen 8 yasindaki kiz cocugunun
gorme keskinligi her iki gozde 7/10 seviyesindeydi.
GOzler primer pozisyonda ortoforik olup refraksiyon
muayenesi i¢in hastanin ailesine siklopentolat hidrok-
loriir %1 damla verilerek her iki gbziine 5 dakika aray-
la t¢ kez birer damla damlatiimasi tariflendi. Bir saat
sonra hasta cagirildiginda ailesinden, kizlarinin garip
davrandigi ve her bir gboze 8'er damla olmak Uizere
toplamda 16 damla doktukleri 6grenildi. Hastada di-
zartri, ataksik yurlyUs, gorsel halisinasyon, agiz sa-
pirdatma ve yer, zaman, kisi oryantasyon bozuklugu
tespit edilmesi Uizerine acil servise yonlendirildi. Fizik
muayenesinde aksiller viicut sicakligi 37 °C, nabiz 83/
dk, arteryal tansiyon 100/70 mmHg, pulse oksimetre
ile oksijen satlirasyonu % 97 idi. Pupiller dilate ve 1s1k
refleksi yoktu. Yuzinde kizariklik olan hastada baska
sistemik ve norolojik fizik muayene bulgusu saptan-
madi. Asir doz siklopentolata bagh santral antikoli-
nerjik sendrom tanisiyla hasta monitorize edilerek IV
serum fizyolojik inflizyonuna baslandi. Acil serviste ta-
kibe alinan hastanin yaklasik 6 saat sonra tim bulgu-
lari diizeldi. Pupilla dilatasyonu (¢ giin sonra diizeldi.

Tartisma

Siklopentolat damla g6ze topikal uygulandiginda na-
zolakrimal kanala ve burun bosluguna kolaylkla ge-
¢er. Konjonktiva ve nazal mukozadan sistemik olarak
iyi emilir. Sistemik emilim ayni zamanda orofarenks,
sindirim sistemi ve deri yoluyla da gerceklesir (4).
Sistemik emilime bagli nadir de olsa yan etkiler ge-
lisebilmektedir. Tasikardi, santral sinir sistemi (SSS)
uyariimasina ya da baskilanmasina bagh etkiler, di-
zoryantasyon, vazodilatasyon, hipertermi, agiz kuru-
lugu, tremor, cocuklarda epileptik nobet, halusinas-
yon, deri dékintileri ve driner retansiyon bilinen yan
etkilerdir (5).

Asetilkolin ve reseptorleri SSS’de yaygin olarak bu-
lunmaktadir. Kolinerjik sistem hafiza, oryantasyon,
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uyku-uyaniklik, farkindalk gibi beyin aktivitelerininde
gorevlidir. Santral sinir siteminde 6zellikle santral kor-
tikal ve subkortikal muskarinik reseptdrlerin antago-
nizasyonu, santral antikolinerjik sendroma yol acar.
Topikal siklopentolat kullanimina bagl SSS toksisitesi
ilk defa 1962 yilinda 8 yasinda bir hastada gelisen
ataksi, dizartri ve anlamsiz konusma nedeniyle Simco
tarafindan tanimlanmistir (6). Toksikasyon belirtileri
damla uygulamasindan 20-30 dakika sonra ortaya ¢i-
kar ve 4-8 saat devam ederek sekelsiz duzelir (7,8).
Bu sure icerisinde hastalarda ataksi, dizartri, dizor-
yantasyon, hallsinasyon, 6fori, nedensiz gllmeler,
ajitasyon, artmis motor aktivite, konflizyon ve delir-
yum izlenebilir (6,7,9).

Olgumuza topikal siklopentolat uygulamasi sonrasi
dizartri, ataksik yuriyus, gorsel hallsinasyon, agiz
sapirdatma ve dizoryantasyon gibi SSS toksisite bul-
gulari gelismesi tizerine santral antikolinerjik sendrom
tanisi konuldu. Hasta acil serviste monitorize edilerek
takibe alindi.

Santral sinir sistemi toksisitesi gelisiminde givenli
esik dozu belirlemek zordur. Siklopentolatin ylksek
dozlarda ve konsantrasyonlarda toksisite riskini artir-
dig1 gosterilmistir (2,3,10). Hatta daha disik konsant-
rasyonlarda ve dozlarda dahi ¢ocuklarda deliryum
tablosu gelistigi bildirilmistir (11). Bagheri ve ark. ise
yaslari 3,5 ile 20 arasinda degisen 96 hasta lizerinde
1 doz %1'lik siklopentolat uygulamasinin refraksiyon
muayenesi icin yeterli etki gosterdigini ve 2 ya da 3
doz uygulamaya gore daha az yan etkisi oldugunu bil-
dirmislerdir (12).

Siklopentolata bagh SSS toksisitesi her yas grubunda
gorulebilmekle beraber (2,3,7,12,13), Mirshahi ve ark.
yaptiklari literattir taramasi sonucu norolojik hastahgi
olanlarda toksisite eg@iliminin daha yiksek olduguna
dikkat cekmislerdir (13).

Poliklinik sartlari ne kadar yogun olsa da hasta ve
yakinlari mutlaka ila¢ yan etkileri hakkinda bilgilen-
dirilmeli, topikal uygulanan ilacin sistemik emilimini
azaltmak i¢in punktumlara bir siire basi yapilmasi an-
latilmahdir. Olgumuzda oldugu gibi damla uygulamasi
hasta ve yakinlarina birakilmamali bizzat profesyonel
saglik calisanlari tarafindan yapilmahdir. Topikal me-
dikasyon mumkiin olan en diisiik konsantrasyonda ve
dozda uygulanmalidir.

Sonug olarak sikloplejik ilaglar yaygin olarak kullanil-
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sa da nadiren sistemik yan etkiler gelisebilmektedir.
Ozellikle yiiksek dozlarda ve konsantrasyonlarda yan
etki gordlme ihtimali artmaktadir. Saghk calsanlar
olarak bu yan etkiler unutulmamali ve uygulama sira-
sinda hastalar gézlem altinda tutulmahdir.
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Geriatrik Hastalarda Noroonkolojik Sorunlar
(Geriatrik Néroonkoloji)

Neurooncological Problems in Geriatric Patients
(Geriatric Neurooncology)

Oz

Nilgiin SENOL Diinya popllasyonu giderek yaslanmakta ve bununla orantili olarak bu yas
Hakan Murat GOKSEL

grubunda goériilen hastaliklarin insidans ve prevalansi artmaktadir. Ozellikle
bu yas grubunda gériilen néroonkolojik hastaliklar kanser metastazlari ve
Silleyman Demirel glioblastomdur. Eslik eden baska hastaliklarin olmasi, kullanilan ilaglarin yan
Universitesi Tip Fakiiltesi etkileri ve uygulananan tedavi yontemlerine bagl gelisebilen komplikasyon-
Beyin ve Sinir Cerrahi lar, bu grup hastalarda tedavi planlamasini zorlastirmakta, morbidite/morta-
Anabilim Dall, Isparta lite oranlarinin artmasina neden olmaktadir. Hastalarda yasam kalitesini ve
fonksiyonel butiinligi bozmadan en uygun tedavinin secilebilmesi igin 6n-
ceden var olan ve sonradan eklenebilecek sorunlarin multidisipliner olarak
degerlendirilmesi dnemlidir.

Anahtar Kelimeler: Noéroonkoloji, geriatri
Abstract

World human population is getting older and according to this, the incidence—
prevalance of the diseases in this age group is increasing. Neurooncological
diseases, especially seen in this age group are metastasis and glioblastoma.
Comorbidities, therapy-related side effects and complications of the treat-
ment modalities make the management difficult, and also increase the ratio
of mobridity/ mortality. It is important to evaluate the problems in multidiscip-
linary process, to choose the best treatment modality without effecting the
quality of life and functional independence

Keywords: Neurooncology, geriatrics

Giris
Yazisma Adresi:

- Dunya Saglik Orguti’niin (WHO) 2015 yilina ait verilerinde son yillarda yasl
gglge‘;”msaﬁ'\éihwel popiilasyon oraninda belirgin bir artis oldugu ve bunun éniimiizdeki yillarda
Universitesi Tip Fakilltesi, artmaya devam edecegi bildiriimektedir (1). Tirkiye Istatistik Kurumu (TUIK)
Beyin ve Sinir Cerrahisi A.D. verilerine bakildiginda, 65 yas Usti nifusun tim nifusa orani 1990 yilinda
32260 %4,3 iken, 2010 yilinda bu oranin %7,2’ ye yukseldigi gorilmektedir. Bu artis,
Isparta, TURKIYE duinyadaki artisa paraleldir (2).

Tel: +90.246.211-9298
Fax: +90.246.2371758 The American Medicare System kronolojik yasi 65 ve uzeri, The Japanese
e-mail: drmilgunsenol@yahoo.com Welfare Sistem ise 70 yas ve (izeri bireyleri yash olarak kabul etmektedir (3).

Med J SDU / 2018:25(3):336-341 10.17343/sdutfd.358631




Senol ve Goksel

Diinya genelinde yash popilasyonun artmasi “glimis
tsunami” olarak adlandiriimaktadir. Bu durum yas ile
iliskili hastaliklarin insidans ve prevalansinda artmaya
neden olacagindan oldukca dnemlidir (4). Yaslanma;
bir bio-psiko-sosyal sirectir. Bu surecte; oksidatif ha-
sar, vaskuler endotel disfonksiyonu, inflamatuar yanit
olmakta ve bunun sonucunda beyin kan akimi azal-
maktadir. Ayrica, noronlarda lipofuksin birikimi, glio-
zis, noéronal dejenerasyon sonucunda beyin hacmin-
de azalma meydana gelmektedir (5).

Bu yas grubunda gorulebilecek néroonkolojik sorun-
lar, primer beyin timorlerinden veya sistemik malig-
nitelerden (metastazlar) kaynaklanabilmektedir. Beyin
metastazlari kanserlerin en sik goriilen komplikasyon-
larindandir. Beyine metastaz, en sik meme (%44,8)
ve akciger (%14,3) kanserlerinde goérilmektedir . Ya-
sam siresinin artmasi ile birlikte beyin metastazlarin-
da da artis gortlmektedir (6).

Yasin ilerlemesi ile en sik gortlen primer malign be-
yin timorleri glioblastomalardir (7). Astrositik glioma-
lar arasinda, malignite derecelerine gore, histolojik
subtiplerin molekuler 6ézellikleri ve yasam sirelerin-
de, yasa bagh bir farklilasma vardir. Amerika Birlesik
Devletleri'nde glioblastom insidansi 65-74 yas arasi
3,2/100 000 iken, 75-84 yas arasi 13,2/100 000'dir
(8). Bu konuda en kapsamli ve glvenilir veriler “Cent-
ral Brain Tumor Registry of the United States” tarafin-
dan saglanmis ve 2011 yilinda Weller ve ark. tarafin-
dan yayinlanmistir (7).

Bu yas grubunda gorilebilen olasi néroonkolojik so-
runlari 4 bashk altinda toplayabiliriz.

1. Hastalik iligkili Belirtiler (Semptomlar)

intrakranyal basing artisi ile iligkili semptomlar (bas
agrisi, bulanti, kusma), nébet, nérokognitif bozukluk-
lar, norolojik defisitler gibi bulgular hastalia bagh
ortaya ¢ikan genel sorunlardir.

Bu grup hastalarda gorulen nérokognitif ve ruhsal bo-
zukluklar, nobetler , tromboembolik komplikasyonlar,
komorbiditenin artmasina, yasam kalitesinin bozul-
masina, mortalitenin artmasina neden olmaktadir (9).
Ozellikle gliomalarla iligkili olarak timér biyolojisi ve
molekiiler faktorler de son donemde prognoza etki-
leri nedeni ile énem kazanmistir. Tp53 mutasyonu,
epidermal biyiime faktor reseptori (EGFR), 1p kro-
mozom kaybi yas bagimh prognostik faktorlerdir (10).
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70 yas ve lzerinde Tp53 degisiklikleri yasam siire-
sinin kisalmasi ile iliskilidir (11). Bunlarin yanisira
klinik pratiginde kullanilan iki prognostik biyomarker
bulunmaktadir; metilguanin metiltransferaz (MGMT)
ve izositrat dehidrogenaz (IDH) enzimleri. Glioblas-
tom (GBM) hastalarinin % 15’inde telomer (ALT) me-
kanizmalarinda uzama oldugu distnilmektedir. Bu
duruma siklikla IDH-1 mutasyonlari eslik etmektedir
ve daha uzun yasam sdresi ile iliskilidir (12). Son do6-
nem calismalarda IDH 1 /2 mutasyonlarinin sekonder
GBM le iliskili oldugu bildirilmistir (13). MGMT pro-
moter metilasyonunun aksine IDH 1 /2 mutasyonlari
yas bagimlidir ve GBM hastalarinda ¢ok nadir (<%2)
ortaya cikmaktadir (14). Avrupa Kanser Arastirma
ve Tedavi Organizasyonu ile Kanada Ulusal Kanser
Enstitisi’'nin (EORTC/NCIC) calismasinda, MGMT
promoter metilasyonu, GBM hastalarinda major prog-
nostik faktor olarak 6ne sdrilmistir (15).

2. Primer Tedavi iliskili Komplikasyonlar,
Tedavi Yan Etkileri:

Literatirde, ilaclara bagh toksisite, %40-56 oraninda
bildiriimektedir (16).

Kortikosteroidler; semptomatik peritimoral 6demi
azaltmakta ve hastanin bununla iliskili olabilen intrak-
ranyal hipertansiyona bagh olusan bas agrisi, bulanti
sikayetlerini azaltmaktadir. Ancak, bu yas grubunda
osteoporoz, kas atrofisi, lenfopeni, bununla iligkili
pnémositozis gibi ila¢ yan etkileri daha belirgin olabil-
mektedir (17). Bu nedenle steroid tedavisinin sadece
semptomatik hastalarda olasi en diisiik dozda ve en
kisa sure ile verilmesi dnerilmektedir. Bu siiregte olasi
zararll etkilerin riskini azaltmak icin profilaktik 6lgiim-
ler (potasyum, kalsiyum) ve tedaviler (vitamin D des-
tegi, bifosfat tedavisi, gastrointestinal Ulser profilaksisi
(gastrik asit inhibitord), trimetoprim-sulfometaksazol
(pndémosistis karini pndmonisinden korunmak igin)
yapiimalidir (16).

Antiepileptikler

Nobetlere bagl yashlarda disme ve fraktir riski art-
maktadir. Ancak yasli hastalarin antiepileptiklere daha
duyarh olmalari nedeni ile antikonvilzanlar sadece
nobet gegiren hastalara énerilmektedir (16). ilag etki-
lesimlerinden ve yan etkilerinden kaginmak icin 6zellik-
le komorbidite durumlarinda monoterapi (lamotrigine,
levetiracetam...gibi) tercih edilmelidir (18). Diistk doz-
lar ve daha uzun titrasyon siiresi dnerilmektedir (19).
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Cerrahi

intraoperatif bazi faktorler (operasyon siiresi, anes-
tezi suresi, kan transfiizyon miktari, cerrahi yaklasim
sekli...) yash hastalarda daha fazla sistemik ve en-
feksiydz komplikasyonlarin gelismesine neden olabil-
mektedir. Literatiirde cerrahinin etkinliginin arastirildi-
g1 bircok ¢alisma vardir. Bunlardan bircogu cerrahinin
sistemik kompikasyon ve mortalite insidansini arttir-
dig1 yoniinde gorus bildirirmektedir (20- 23). Ancak
Johans ve arkadaslari, =65 yas, 286 GBM hastasini
kapsayan calismalarinda yasin tek basina cerrahiye
engel olmadigini ve komorbiditelerin asil  belirleyici
faktorler oldugunu 6ne sturmuslerdir (24).

Tedavi planlamasi yapilirken 6nceleri, cerrahi girisimin
postoperatif nérolojik komplikasyon oranini yukselttigi
yoninde bir diasiince hakimdi. Bu nedenle biyopsi ile
patolojik tani konulmakta ve daha palyatif yaklasim
tercih edilmekteydi (25). Ancak son dénemde yapilan
bazi retrospektif calismalarda yasl hastalarin, cerrahi
iliskili morbidite artmadan agresif cerrahiyi tolere ede-
bildigi yoniinde goris bildiriimektedir. Yine ayni ¢alis-
malarda genis tumor rezeksiyonunun biyopsiye gore
yasam siresine olumlu etkisi oldugu bildirilmistir (26).
Cerrahiye bagh gorilebilecek komplikasyonlar; siste-
mik (derin ven trombozu, pulmoner emboli, ila¢ yan
etkilerinin artmasi, sistemik enfeksiyon, miyokard en-
farktusu), bolgesel (intrakranyal kanama, meneniit,
hidrosefali, beyin omurilik sivisi fistuli, ndbetler) ve
norolojik (yeni norolojik defisit gelisimi) komplikasyon-
lar olarak gruplandirilabilir (27).

Radyoterapi (RT)

Geng hastalarda cerrahi sonrasi RT standart tedavi
olarak veriliyorken, yasli hastalarda yas ile birlikte
RT’e bagh norotoksik etkilerin artmasi nedeni ile net
bir standart tedavi semasi yoktur. Bu yas grubundaki
hastalar 6nceden var olabilen vaskiler degisiklikler
ve diyabet olasihgina bagli, radyasyon iliskili atrofi
ve demans gelisimine daha yatkindirlar (28). <70 yas
uygulanan klasik RT dozu 30 fraksiyonda 60 Gy'dir
(29). Roa ve ark. =60 y, Karnofsky Performans Ska-
lasi (KPS) >50% olan hastalarda yaptiklari prospekiif,
randomize klinik calismada, kisaltilmis RT siresinin
(3 haftada, 15 fraksiyone, 40 Gy) daha az etkili ol-
madigini, standart RT grubu ile karsilastirnidiginda
hipofraksiyone RT grubunda yasam stiresinin belirgin
olarak daha iyi oldugunu gdstermislerdir (30).
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Kemoterapi (KT)

Norolojik ve fonksiyonel durumu bozuk olan hasta-
larda oral kullanilabilmesi ve toksisitesinin daha az
olmasi nedeni ile KT tedavisi iyi bir alternatiftir (16).
Ancak immunsupresyon ve enfeksiyona yatkinhk ya-
ratabilmesi acgisindan dikkatli olunmahdir. Kemotera-
potik ajanlar arasinda temozolamid (TMZ) daha iyi
tolere edilebilmesi nedeniyle dnerilmektedir. Literatlr
incelendiginde bu ilaca bagl hematolojik toksisite, ku-
tan6z reaksiyonlar ve hepatik toksisite gibi yan etkiler
bildirilmistir (31).

Glioblastom tedavisinde  kullanilan  antianjiojenik
ajanlardan, vaskuler endotelyal buytume faktori
(VEGF) antikoru bevacizumabin (BEV) etkileri de
bu yas grubunda arastirilmaktadir. Yeni tani almig
glioblastom hastalarinda BEV ve TMZ'nin etkilerinin
calisildigr faz Il calismasinin, Amerikan Klinik On-
koloji Derneg@i (ASCO) toplantisinda (2013 Haziran)
sunulan erken sonuglari, BEV ve TMZ birlikteliginin,
sadece TMZ tedavisine gore ek bir faydasinin olma-
digi yonunde olmustur (32). Kono ve arkadaslarinin
yaptigi bir baska faz | calismada TMZ ve BEV birlikte
kullanilabilecegi bildiriimis, ancak karaciger yetmez-
ligi, proteindri (grade 3) gibi yan etkilerin olabilecegi
vurgulanmistir (33).

Literatiirde RT ve KT tedavilerinin etkinligini karsilasti-
ran birgok calisma bulunmaktadir. “iskandinav Ukeleri
Klinik Beyin Timorleri Calisma Grubu”nun yaptigi iki
buyik randomize faz Il calismasinda, tek ajan TMZ
(200 mg/m?) ile 2 farkh radyoterapi programi karsilas-
tinlmistir (standart ve hipofraksiyone RT). 60 yas ve
Uzeri 342 glioblastom hastasi ¢calismaya dahil edilmis-
tir. Survey acisindan 3 grupta da anlamli bir fark goz-
lenmezken, sonuglarin daha iyi olmasi nedeni ile TMZ
ve hipofraksiyone RT standart tedavi secenekleri ola-
rak onerilmistir. Yine ayni ¢calismada MGMT promoter
metile timorli hastalarda TMZ ile daha uzun yasam
stresinin oldugu belirtilmistir, RT'nin yasam siresine
anlaml bir etkisinin olmadigi gdzlenmistir. Ancak bu
durumda hala net olarak acikliga kavusmus degil-
dir (34).

“Alman Noroonkoloji Calisma Grubu’nun yaptig! faz
Il calismaya 65 yas ve Uzeri 373 anaplastik astrosi-
tom veya glioblastomlu hasta dahil edilerek, hastalara
TMZ veya standart RT (60 Gy, 30 fraksiyon) verilmis-
tir. MGMT promoter metilasyonlu hastalarda KT yani-
tinin daha olumlu oldugu bildirilmistir (35).
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Minniti ve arkadaslarinin yaptigi faz Il calismada RT
ile es zamanl ve adjuvant olarak verilen TMZ sonug-
lart karsilastiriimistir. TMZ adjuvant olarak verildigin-
de hastalarin bir kisminda grade 4 trombositopeni ve
lenfositopeni gibi hematolojik toksisite gelistigi goste-
rilmistir (36).

3. Komorbiditeler

Yasin ileri olmasi kisinin hastaliklarla ve diger stres-
lerle bas edebilme kapasitesini ya da immdin direncini
azaltmaktadir. Buna bagli olarak cerrahi tedavi basta
olmak Uzere uygulanan tedavilerin morbidite / mortali-
te oranlari artabilmektedir.

Bu yas grubunda eslik eden hastaliklar; akciger fonk-
siyonlarinda bozulma, tip 2 diyabet, hipertansiyon /
hipotansiyon, hiperlipidemi, son dénem boébrek yet-
mezligi, kronik bébrek yetmezligi, serebrovaskiiler
hastaliklar, demans, koroner arter hastaligi, konjestif
kalp yetmezligi, kanama diyatezi, otoimmun hastalik-
lar olarak sayilabilir.

Yaslilarda mobilitenin azalmasi da baska bir sorun
olarak karsimiza c¢ikmaktadir. Mobilizasyonun azal-
masi derin ven trombozu gelismesi ve tromboem-
bolik olaylar acisindan édnemli bir risk faktoridir. Bu
durumdan korunmak icin aktif-pasif mobilizasyon,
kompresyon coraplari veya diisiik molekiler agirhkl
heparin kullaniimaktadir (37).

Depresyon ve anksiyete gibi affektif bozukluklar bu
yas grubunda mutlaka arastiriimali, gerekli durum-
larda disiik dozlarda metilfenidat gibi psikostimilan
verilmelidir (38).

4. Yasam kalitesi

Genel olarak bakildiginda hastanin diskin olup ol-
mamasi yasam kalitesini etkilemektedir. Diskunligu,
bir ¢cok defisitin birikimi seklinde tanimlayabiliriz. Has-
tanin diskin olmasi, hastanede kalis suresini uzatip,
komplikasyon gelisimine neden olup, yasam siresini
olumsuz yonde etkileyebilmektedir (39).

Geriatristler, yasl hastalarin fonksiyonel ve genel
saglik durumunu degerlendirmek icin “Kapsaml Ge-
riatrik De@erlendirme” adi altinda interdisipliner bir
degerlendirme gelistirmislerdir. Bu degerlendirmede
amag¢ yasa bagl sorunlari ortaya koyabilmek, en uy-
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gun tedavi semasini belirleyebilmektir (40,41). Bu de-
gerlendirmelerde farkli skalalar kullaniimaktadir. Gun-
|0k aktiviteleri degerlendiren skalalar; KPS, G8 anketi,
IADL ve komorbiditelerin degerlendirildigi Charlson
komorbidite indeksi gibi.

Sonuc

Yasl kanser hastalari arasinda, her ne kadar krono-
lojik yaslar ayni olsa da, fiziksel ve fizyolojik fonksi-
yonlar agisindan genis bir heterojenite s6z konusudur
ve tedavi planlanirken var olan ve olusabilecek yeni
norolojik bozukluklar iyi degerlendirilmelidir. Tedavi
semas! konusunda net bir veri olmasa da timérin
Ozellikleri ve komorbiditeler dikkate alinarak genis
cerrahi rezeksiyon hasta icin daha avantajli olabil-
mektedir. Bunun yanisira, 6zellikle MGMT promoter
metilasyonu olan hastalarda KT tercih edilebilir. Teda-
vide amag, kuratif olmaktan ¢ok, hastanin hayat kali-
tesini ve fonksiyonel bagimsizligi korumak olmalidir.
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Lens Proteinleri ve Fizyolojisi

Lens Proteins and Physiology
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Vicudumuzda bulunan bazi doku ve organlar disinda genel itibari ile bes-
lenme damar yolu ile olur. Fenestrali kilcal damarlar doku icerisine yayilarak
dokunun ihtiya¢ duydugu oksijeni eritrositler, besin maddelerini de kanin se-
rum kismi ile tasir. Doku ihtiyaci olan metabolitleri aldiktan sonra artiklarini
da yine fenestrall kilcal damarlar ve lenf damalari sayesinde geri verir. Lens
istanbul Egitim ve vicutta kan dolasiminin aktif olarak bulunmadigi ve canliigini koruyan na-
Arastirma Hastanesi, dir yapilardan bir tanesidir. Beslenmesini ve artik bosaltimini akéz himore
G0z Hastaliklari Klinigi bagimli olarak gerceklestirir. Lensin metabolizmasi bu yuzden 6zellesmis bir
donguye sahiptir. Vicuttaki tim organ ve dokularin temel yapi tasi proteindir.
Lens viicutta hacim basina en fazla protein olan dokulardan biridir. icerigin-
deki ylksek protein miktari lensin ihtiya¢ duydugu yiiksek kiricilik indeksine
ve refraktif indeksin olusmasini saglar. Ayni zamanda lensin saydamhiginin
korunmasinda da lens proteinleri énemli gorevler Ustlenir. Bununla birlikte
lens hicrelerinin birbiri ile madde alisverisi saglayabilmesi i¢in de fonksiyon-
lar gorir. Lens hicreleri icerisindeki proteinler ise hiicre seklinin korunmasin-
da gorev yaparlar.

Anahtar Kelimeler: Lens Proteinleri, Lens Fizyolojisi, Lens Metabolizmasi
Abstract

Except for some of the tissues and organs found in our body, nutrition gene-
rally takes place via the vein. Fenestral capillary vessels spread through the
tissue to touch the needy oxygen erythrocytes, and the nutrients are carried
by the blood serum part. Once the tissue has taken up the metabolites it ne-
eds, it also restores its debris through its fenestral capillaries and lymph ves-
sels. The lens is a rare tissue of the body that does not have an active blood

Yazisma Adresi: circulation and protects its vitality. It performs feeding and residual discharge
dependent on aqueous humor. The metabolism of the lens thus has a specia-
LI S AL lized loop. The basic building block of all the organs and tissues in the body is
Kasap llyas Mah., in. The | . f the ti ith the hiah R | .
Org. Abdurrahman Nafiz Giirman protein. The lens is one of the tissues with the highest protein per volume in
Cd., istanbul Egitim ve Arastirma the body. The high amount of protein in it provides the refractive index and
Hastanesi 7. Kat Goz Klinigi refractive index required by the lens. At the same time, lens proteins play an
ST e important role in preserving the transparency of the lens. However, it also
Telefon : 0532 171 55 71 functi_ons_ to allow the lens cel_ls to exchange materials with each other. The
e-mail:m.suatalikma@gmail.com proteins in the lens cells function in protecting the cell shape.

Keywords: Lens Proteins, Lens Physiology, Lens Metabolism
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Giris

Lenste bulunan major protein olan kristalin prote-
ini suda eriyen bir proteindir. Lensteki proteinlerin
%90'indan fazlasini olustur (1). Lensin kiricilik gtict
ile refraktif indeksinin olusmasinda oldukca énemlidir.
Ayni zamanda lensin saydamligina da katki saglar.
Lenste 3 farkli kristalin proteini tipi mevcuttur. Bunlar a
-, B- ve y- kristalin proteinleridir (Resim 1) (2). a-krista-
lin lensteki proteinlerin kitlesel olarak yaklasik 1/3'Un(
olusturur. Vicutta B- ve y- kristalin proteinin aksine
g6z disinda da bulunur. a-kristalin molekiler saperon
proteinleri ailesindendir. Bu ylizden kristalin proteinle-
rinin optik amaclar icin saperon proteinlerinden evrim-
lestigi varsayilir (3). Saydamhgin saglanmasinda bir
diger 6énemli olay kristalin proteinlerinin yaninda lens
fibril hiicrelerinin gelisimi esnasinda hiicre organelle-
rinin kaybolmasidir.

Lens Proteinleri

insan lens hiicre ici proteinlerinin biyik kismini kris-
talin proteinler olusturur. Kristalin proteinleri suda ¢o6-
zlinebilen hicre i¢i proteinlerinin ana bilesenini olus-
tur. Lens icerisinde bulunan kristalin proteinleri alfa
kristalin ve beta-gama kristalin olarak iki ana alt gruba
ayrilir (4). Bu ayrim protein monomerlerinin agregat
formlarinin molekdler agirhklarina gére yapilmistir
(5). Alfa kristalin proteinleri total lens proteinlerinin
%40'n1 olusturur (6). Alfa kristalin proteinleri Alfa-A ve
Alfa-B olarak iki ayr alfa kristalin alt Gnitesi mevcuttur
(3). Alfa kristalin proteininin dncelikli fonksiyonu yuk-
sek refraktif indeks olusturmasidir. Ayni zamanda bu
protein is1 sok proteini benzeri bir 6zellige de sahiptir.
Bu 06zelligi sayesinde denatiire olmus proteinlere bag-
lanarak 1s1k saciimasina yol acabilen protein agregat-
larinin olusmasini engeller (7). Lens saydamligini alfa
kristalin proteinlerinin diizenli dizilimlerine ve denati-
re proteinleri kendilerine baglamalarina borgludur (8).

Beta-gama kristalin proteinleri izo-elektrik ayrismala-
rina ve molekiler agirliklarina gore iki gruba ayrilir
(9). Her iki gruptaki protein karakteristik R—konfigliras-
yon zincir yapisina sahiptir (10).

B-kristalin formun molekdl agirligi 50000- 200000 dal-
ton araliginda degisir ve 22000- 28000 dalton molekul
agirhigina sahip yedi farkli gen tarafindan kodlanan
yedi farkli alt birimden olusur. Bu form lens igerisinde
diger proteinler ile kimyasal bagh sekilde bulunurlar.
Proteinler ile bagl olduklari durumlarda yiiksek-di-
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zenli kompleks protein yapisinda bulunurlar. Y-krista-
lin proteinler molekiler agirhgi yaklasik olarak 20000
dalton olan 7 farkl protein alt yapisindan olusurlar.
Y- kristalin proteinleri B-kristalin proteinlerinin aksine
diger proteinler ile kompleks yapi olusturmazlar ve
monomer halde lens icerisinde bulunurlar (11).

Lens Hiicre Membran Proteinleri

Membranla iliski olan proteinler lens proteinlerinin
yaklasik %2’'sini olusturur. 10 kDa ile 250 kDa ara-
sinda agirliga sahiptirler. Bunlardan bir tanesi 135
kDa agirhginda olan intrinsik membran proteini olan
N-kaderin’dir. Bu protein hiicre iskeletinin bir parca-
sidir ve hicreler arasi tutunmada gorev yapmakta-
dirlar (12). Hicre membranina disaridan kalsiyum ile
tutunan kalpaktin proteinleri ise membran ve hicre
iskeleti arasinda baglanti kurmakta ve hiicrenin uza-
masinda gorev yapmaktadir (13). Noral hicre adez-
yon molekili 2 (NHAM 2) ise lens liflerine déniisim
esnasinda htcreler arasi siki tutunma fonksiyonuna
yardimci olmaktadir (14).

Major intrinsik protein (MIP) hidrofobik yapida bir pro-
teindir. Diger adi aquaporin 0'dir. Hiicre zarinda en
fazla bulunan proteindir. Su kanali olarak goérev ya-
pan aquaporin sinifi proteinlere yapisal olarak ¢ok
benzemektedir. Aquaporin 1 sinifi proteinler gibi 6
adet transmembran Unite, 3 adet hiicre disi Unite ve
santral kanalin etrafinda hiicre icerisinde yerlesmis 2
adet Uniteden olusur (Resim 2) (15, 16). Aquaporin
proteinlerinin alt gruplarinin mutasyonu konjenital ka-
tarakt ile iliskilidir (16). Aquaporin proteininin T138R
gen mutasyonunda bir¢cok noktasal opasiteler gozle-
nirken, E134G gen mutasyonunda ise daha az sayi-
da ve lameller gorinimli opasiteler gozlenir (Resim
3 ve 4) (16).

B Beta Kristalin B1
W Beta Kristalin B2
W AlfaKristalin

B GamaKristalin
W Filensin

W AlfaKristalin- A
W BetaKristalin-S

W GamaKristalin-B

W BetaKristalin A3

Resim 1: (A) Normal (B) Katarakth Gozde Lensin Ya-
pisinda Bulunan Kristalin Proteinleri Alt Gruplari ve
Oransal Miktarlari (2).
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Ekstraselliiler

intraselliiler Alan

Resim 2:Lens hiicre membraninda Aquaporin
Proteini Yapisi ve T138R ile E134G genlerinin kod-
lad1§1 protein altyapisi alanlari (16).
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Resim 4: a: Afrika penceli kurbagasi oositine
AQPO, E134G ve T138R cRNA'lari enjekte edilip 3
gunluk inktibasyon stiresi sonrasinda oositlerde 6l-
¢ulen osmotik gecirgenlik miktari. Kontrol grubuna
herhangi bir enjeksiyon uygulanmamistir. Sekilde-
ki AQPO, E134G ve T138R sutunlarinda belirtilen
oositlere 5 ng isaretlenmis cRNAlar enjekte edil-
mistir. Sekildeki AQPO + E134G ve AQPO + T138R
situnlarinda belirtilen oosistlere ise 5 ng AQPO cR-
NA'sI ve 5’er ng mutant E134G ve T138R cRNA'sI
enjekte edilmistir (16).
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Resim 3: Biyomikroskopta yarikli lambanin disik
glcteki beyaz 1siginin lensten gegen bir kesitinde
aquaporin mutasyonuna bagli gelismis konjenital
katarakt izlenmekte. (A) T138R geni mutasyonlu
bir olguda coklu ve birbirinden ayr1 noktasal opasi-
te alanlari izlenmekte. (B) E134G gen mutasyonu
olan bir olguda tekli lameller opasite izlenmekte.
Her iki sekilde de opasifikasyon olan alanlar disin-
daki bolgeler saydam ve dogal izlenmekte. (16).

Resim 5: A seklinde lens epitel hicreleri (E), ek-
vator bolgesi (EK), diferansiye olan fibriller (DF),
maturlesmis fibriller (MF), lensin 6n ve arka kismi
gorulmektedir. Sekilde iyon ve sivi hareketleri oklar
ile gOsterilmistir. Mavi ile gosterilen oklar tespit edi-
lebilen iyon ve sivi akimlari iken yesil ile gosterilen
oklar lens igerisindeki tespit edilemeyen iyon ve sivi
akisini gostermektedir. B seklinde ise hiicresel du-
zeyde iyon ve sivi akisi gosteriimektedir. iyonlar ve
sivi hlcreler arasi bosluktan hiicre igine girmekte,
konneksin proteinleri aracihg ile hiicreler arasinda
iletildikten sonra lens yiizeyinden hicre disina atil-
maktadir (54).

2018:25(3):342-348

10.17343/sdutfd.325543




Alikma ve ark.

Cxa6 Gap Junction

’ Kesintil Cuds
‘Adezyon Aktin-Spektrin Boncuklu Ara Ara -
&= ;ien Molekalleri ™= AR Filamanlar i’“"“'“"’ §98 Sohncton

e 1. Bélgesi Aktin Proteini
ile Baglh Tropomodiilin

@i Cx46 Gap Junction
Aktin-Spektrin AgI @ Bolgeleri

Resim 6: Lens hicresindeki konneksin bdlgeleri,
adezyon molekdlleri, ara filamanlar ile aktin ve spekt-
rin agi izlenmekte. Soldaki resimde aktrin-spektrin ag
yapisi ile normal iliski icerisinde olan konneksin plak-
larinin yapisi izlenmekte. Sagdaki resimde tropomo-
dulin eksikliginde izlenen bozulmus konneksin plak
yapisi izlenmekte (30).

Gelisimini tamamlamis avaskuler lenste, hicreler
arasl iletisim ve metabolik aktivitede gérev yapan siki
baglanti bolgeleri (konneksin proteinleri) bulunmakta-
dir (17, 18). Bu baglantilar hiicreler arasi Na+, K+,
Ca2+ ve CI- gibi iyonlarin gecisini saglar. Ayni za-
manda ikinci haberciler olan cAMP, cGMP ve IP3 ile
glikoz ve aminoasit gibi kiicik molekillerin hicreler
arasindaki gecisini saglar. Konneksin proteini 1 (Kp1)
ve konneksin proteini 8 (Kp8) epitelyal hiicreler tara-
findan sentezlenir (19). Konneksin proteini 3 (Kp3) ise
lens nukleusunda sentezlenir (20, 21).

Lens saydamliginin korunmasinda hicre ici iyon ve su
dengesi son derece 6nemlidir. Lens icerisindeki elekt-
rolit ve su dengesinin bozulmasi lensin yapisal ve
makromolekiiler icerigi ile son derece iliskilidir. Lens
iyon ve su transport mekanizmalari ile ayni zamanda
ISIgin retina lzerine dusmesi icin gerekli optik kirma
glclinun de korunmasini saglar (22). Yapilan calis-
malarda lens ylzeyine yakin kisimlarda bulunan ve
sirekli olarak enerji kullanarak hticre icinden disina
Na+ iyonu pompalayan Na,K-ATPase pompa siste-
minin varh§i gosterilmistir. Bu pompa calisti§i zaman
hiicre disina Na+ iyonu pompalarken, hiicre icerisine
de K+ iyonu almaktadir. Bu sebeple lens hiicrelerinin
icinde hicre disina gore daha az Na+ iyonu bulunur-
ken, daha az miktarda K+ iyonu bulunmaktadir. Ayri-
ca hucre disina Na+ iyonu pompalanmasiyla birlikte
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suyun Na+ iyonunu takip etmesi sayesinde hiicre ici
su miktari azalmaktadir (Resim 5) (23, 24). Bu pom-
panin en fazla lens epitelinde ve yiizeyel kortikal lif-
lerde, en az olarak da santral kisminda aktif oldugu
saptanmistir (25). Bununla birlikte western blot analiz-
lerinde bu pompanin lens santralinde de bol miktarda
oldugu go6zlenmistir (26). Domuz lensinin incelendigi
bir calismada lens periferinde ve santralinde bulunan
Na,K-ATPase pompalarinin farkli oranlarda tirozin ile
fosforile olduklari ve farkli oranlarda aktiflestigi géste-
rilmistir (24). Aktif Na+ iyon transportunun bozuldugu
durumlarda hiicre icerisindeki Na+ ve Ca2+ iyonlari-
nin arttigr ve lensin siserek saydamhgini yitirdigi sap-
tanmistir.

insanlarda akéz hiumér icerisindeki Ca2+ konsant-
rasyonu 1.34 milimolar olarak tespit edilmistir. Lenste
epitelinde hiicre i¢i Ca2+ konsantrasyonu ise yaklasik
olarak 100 nanomolardir. Lens lifi hiicrelerindeki Ca2+
miktari ise epitel hicreleri icerisindeki Ca2+ miktarina
gore oldukga fazladir. Lif hiicrelerindeki Ca2+ miktari
yaklasik olarak 10 mikromolar seviyesindedir (27). Bu
yuksek farkhlik hicre zarinda bulunan Ca2+-ATPaz
pompasi ile saglanmaktadir. Hiicre icerisindeki Ca2+
miktari hiicre membraninda bulunan bu pompa saye-
sinde akdz himore oranla ¢ok daha az miktarda tu-
tulmaya calisiimaktadir. Ca2+ iyonu hicre igi ikincil
habercilerin islevleri agisindan da son derece énemli-
dir. Bununla birlikte artan hicre i¢i Ca2+ oranlari lens
hicreleri icerisinde glikoliz basamaklarinin bozulma-
sina, protein yikimina neden olan proteaz enzimi ak-
tivasyonuna, protein yapilarinin bozulmasina ve tim
bunlarin sonucunda lensin saydamhginin kaybolma-
sina sebep olabilir. Bu hassas denge lensin saydam-
l1g1 icin son derece dnemlidir (28).

Lens Hiicre iskeleti Proteinleri

Lens fibrili hiicreleri organelsiz olmakla birlikte gicli
bir hiicre ici iskelet yapisina sahiptir. Bu iskelet siste-
mi sayesinde sekillerini giicli bir bicimde muhafaza
ederler ve bu durumda lensin saydamhgi icin 6nemli-
dir. Hiicre ici iskeletin kayboldugu durumlarda da len-
sin saydamhigi kaybolabilir (29).

Lens hicrelerinde, baska dokularda da bulunan bir-
¢ok hiicre iskeleti proteini tanimlanmistir. Bunlara or-
nek olarak a-aktin, ankrin, miyosin, spektrin ve vimen-
tin gosterilebilir (Resim 6) (30). Spektrin ve aktin ise
ilk olarak eritrosit hiicre membraninda bulunmustur
(31). a- tubulin ve B-tubulin iceren mikrotibdiller epitel
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hucrelerinde az miktarda bulunur. Kortikal liflerde ise
miktarlari artar. Ancak niuikleusda bulunan lif hucre-
lerine geciste miktarr azalir (32). Mikrotubduller diger
hiicre iskeleti proteinleri ile birlikte lens lifi hiicrelerinin
gelismesi esnasinda uzamasi ve seklini almasinda
gorev yapmaktadir (33). Bu proteinlerden aktin fila-
manlari hiicre membranlarina yakin bulunur (34, 35).
Aktin tutunma fonksiyonlarina katkida bulunur (36,
37). Aktinin akomodasyonda rol oynadigi dusundl-
mektedir (38, 39).

Vimentin daha ¢ok mezenkimal kokenli hicrelerde
bulunur. Ancak lens lifi hiicrelerinde ara filaman go-
revi yapmaktadir (40). Vimentin yapil ara filamanlar
oncelikle ©n epitelyal hicrelerde bulunurlar. Lens
epitel hiicrelerinin hasarlanmasi durumunda onarim
icin bu ara filamanin varligi gereklidir (41). Vimentin
fosforillenebilen bir proteindir (42). Vimentinin fosfo-
rillenmesinde hata olmasi durumunda mikroftalmi ve
katarakt gelisebilir (43). Vimentin iceren ara filamanla-
rin lens hiicresinin gelismesi esnasinda ortadan kay-
bolmasi durumunda yerine boncuklu yapih filamanlar
gecer (44).

o-kristalin proteinleri lens hiicre iskeletinin gelisi-
mi, hasarin onarimi ve yeniden sekillendiriimesinde
onemli gorevler Ustlenmektedir. Bu proteinde lens
disi dokularda da izlenebilmektedir (45, 46). Fonksi-
yonlari boncuklu ara filamanlara benzerlik gdstermek-
tedir.

Lens Metabolizmasi

Lens metabolizmasi vicuttaki diger doku metaboliz-
malarina oranla olduk¢a azdir. Yapisinda kendisini
besleyecek damarlar olmadigi icin beslemek icin akdz
himor kullanir (47). Enerji kaynagi olarak kullanilan
glikoz akdz hiimdrden basit difizyon ve yardimci mo-
lekiller sayesinde kolaylastiniimis difiizyon yolu ile
gecer. Bununla birlikte lens lifi hiicreleri gelisimi es-
nasinda mitokondri gibi organellerini kaybetmesinden
dolayi, yasamak icin ek ihtiyaclara gereksinim duyar-
lar. Mitokondri yoklugundan dolayi lens lifi hiicreleri
enerji temini i¢cin anaerobik glikoliz yapmak zorunda-
dir. Bu yuzden normal dokulardan daha fazla glikoza
ihtiya¢ duyarlar. Aerobik glikoliz icin gerekli olan sitrik
asit donglisi enzimleri sadece lensin 6n kisminda bu-
lunan epitel hiicrelerinde mevcuttur. Yapilmis bir hay-
van ¢alismasinda gosterildigi tGizere, sitrik asit dongu-
sunln enerji verimliligi ¢ok daha yiiksek oldugu igin,
lensteki glikozun sadece %3'Unl kullanmasina rag-
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men, lenste glikolizden saglanan total enerjinin %20
-30 kadarini saglar (48).

Lenste glikozun daha az olarak kullanildigi bir diger
yol olan heksoz monofosfat santi da bulunmaktadir
(49). Lensteki glikozun yaklasik olarak %5'i bu yolla
metabolize olur. Bu yol lens icerisinde yiiksek glikoz
mevcudiyeti durumunda aktive olur. Bu sant lenste di-
ger dokulara gore daha fazla aktiviteye sahiptir. Ancak
diger dokulardaki kullanim amaci yag asidi biyosente-
zi ve NADPH senteziyken, lenste glikozun glikolitik yol
ile laktik aside donusturilmesidir.

Lenste bulunan metabolizmalardan bir tanesi aldoz re-
diktaz aktivitesidir (50). Aldoz rediiktaz aktivitesi lens-
teki sorbitol miktarini arttir. Artan sorbitol miktari lensi
bazi hastaliklarla iliskili ak6z himor osmolaritesinin
degisikliginden korur (51). Ayni etki bébrek medulla-
sinda da izlenir (52). Bu diyabetes mellitis ve galak-
tozeminin katarakt yapici etkisini aciklayan bir etkidir.
Her iki hastalikta da aldoz rediktaz glikozu sorbitol
ve galaktoza cevirir. Ancak bu doniusimde galaktoza
donusum daha fazladir. Sorbitol dehidrogenaz enzimi
sayesinde parcalanabilen sorbitoliin aksine galaktoz
lens lifi hicreleri igerisinde birikir. Bu birikim sonra-
sinda hticre i¢i osmotik basing artmasina bagh olarak
hiicre su alarak siser. Mevcut sorbitol dehidrogenazin
kapasitesi olusan fazla sorbitoli de yikamadigi igin,
normalden fazlaca olusan sorbitolde bu olaya yardim-
ci olur. Bu olay lens lifi hiicrelerinin hasarlanmasina
ve metabolik disfonksiyona yol acar (53).
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