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Yazarlara Bilgi

Journal of Academic Research in Medicine-JAREM, cift-kdr hakemli, acik
erisimli bir dergi olarak, tip alaninda yapilan deneysel, temel, 6zgin klinik
calismalari; mezuniyet sonrasi egitim, olgu sunumlar, tip tarihi, yayin ve
arastirma etigiyle ilgili yazilari yayinlar. Editérlerin yazi segiminde temel un-
sur olarak dikkate alacagi hakemler, yurt ici ve yurtdilinda konusunda uzman
olan dis bagimsiz kisilerden secilir. Dergi, Nisan, Agustos ve Aralik aylarinda
olmak Uzere yilda 3 sayi yayinlanmaktadir.

Deneysel, klinik ve ilag arastirmalari igin ilgili uluslararasi anlasmalara uygun etik
komisyon raporu gerekmektedir. (Helsinki Declaration of 1975, revised 2008-
http://www.wma.net/en/30publications/10policies/b3/index.html, “Guide for
the care and use of laboratory animals - www.nap.edu/catalog/5140.html)

Tum yazarlar bilimsel katki ve oranlarini ve ilgili sorumluluklarini; ayrica cikar
catismasi olmadigini bildiren toplu imzalari ile yayina katilmalidirlar. Aragtir-
malara kismi de olsa yapilan nakdi ya da ayni yardimlarin hangi kurum, ku-
rulus, ilag-gereg firmalarinca yapildigi dip not olarak bildiriimelidir. ICMJE
Potansiyel Cikar Catismalar Bildirim Formu)

Makalelerin formati ICMJE-Recommendations for the Conduct, Reporting,
Editing and Publication of Scholarly Work in Medical Journals (updated in
December 2018 - http://www.icmje.org/icmje-recommendations.pdf) kural-
larina gére dizenlenmelidir.

Orijinal Aragtirmalar ve Derlemeler'in sunumu ¢alisma bildirimi kilavuzlarina
gore diizenlenmelidir: randomize calismalar icin CONSORT, gézlemsel calis-
malar icin STROBE, tanisal degerli calismalar icin STARD, sistematik derleme
ve meta-analizler icin PRISMA, hayvan deneyli ¢alismalar icin ARRIVE, rando-
mize olmayan davranis ve halk sagligina midahale calismalar icin TREND.

Orijinal Arastirma, hatta bazi Olgu Sunumlari icin genel etik kurallar cerce-
vesinde yayinin yapildigi kurumun yetkililerinin hazirladigi etik kurul onayi
ya da esdegeri bir kabul yazisinin sunulmasi sarttir. Yazilardaki dislince ve
Sneriler timyle yazarlarin sorumlulugunda olup, Editér ve yardimcilarin ka-
naatlerini yansitmaz.

Dergide basilmasi amaciyla génderilen yazilar baska yerde yayinlanmamig
olmalidir. Daha énce bilimsel toplantilarda sunulan 200 kelimeyi gegmeyen
ozet yayinlar, durumu agiklanmak kosulu ile kabul edilebilir.

islemleri yiiriitiliip karar asamasina yaklasmis olan yazilarin, makul bir ne-
den olmadan geri ¢ekilme talebi “ret” kapsamina girmektedir. Yayina kabul
edilen yazilar i¢in birinci yazar, Turkge ve Ingilizce agisindan oldugu gibi,
metinde temel degisiklik yapmamak kaydi ile dlzeltmelerin Editorlerce ya-
pilmasini kabul etmis sayilir.

Yazilarin dergide yayinlanmak tzere kabul edilmesi icin; atif alabilme olasili-
g, orijinal ve bilimsel akademik Ust dlizeyde olmasi 6n kosuldur.

Genel Kurallar

Yazilar sadece derginin ¢evrimici makale kabul sistemi www.jarem.org Uize-
rinden génderilebilir. Yayina kabul edilmeyen yazilar, sanatsal resimler di-
sinda geriye gdnderilmez. Tim yazilar, Editor basta olmak tizere, Editér da-
nigsmani ve yardimcilar, istatistik danigmanlari ve en az iki hakem tarafindan
incelenir. Yazi konusunun en énde gelen otéri olan, fakat calismanin disinda
olup yazarlarla ve kurumlari ile iliskisi-bilgisi olmayan tg kisinin ilk yazar tara-
findan hakem olarak &nerilmesi dergi icin cok 6nemlidir.

Editor, hakemlere yaziyi gdndermeden 6nce asagida bildirilen bigcimsel ku-
rallara uygunlugunu arastinir. Diizeltmeler orijinal metinde degil, duzeltiime-
si istenen bolimlerle kisith olmalidir. Yazilar génderilmeden énce yazim ve
¢izim hatalarindan tam olarak arindinlmalidir.

Yazim Kurallarina uygun hazirlanmayan makaleler degerlendirmeye alinma-
yacaktir.
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Arastirma Yazilari

1. Ozgiin Arastirmalar: Yazinin tamami 5000 kelimeyi gegmemeli ve yalnizca
icerigi anlamak icin gerekli olan sayi ve icerikte tablo ve grafik destedi olmalidir.
Kaynaklarin 50'den az olmasi inandiricilik igin genelde yeterlidir. Ozgiin Aras-
tirma yazilannin yazar sayisi 5 ile sinirlandirlmistir. Istisnai durumlarda bu sayi
artinlabilir ancak sorumlu yazar tarafindan gerekcesi dergiye gonderilmelidir.

1.1 Kapak sayfasi: Birinci sayfadir ve ayn MS Word dosyasi olarak dizen-
lenir. Yazarlarin tam ve acik isimleri, son aldiklari akademik unvanlar ile 50
karakteri gecmeyecek sekilde yazinin basligi yazilir. Yazarlarin ilgili olduklar
kurum, bélim ve sehir sira ile bildiriimelidir. Birden fazla yerde yapilan calig-
malar sembollerle agiklanir. Bu sayfanin altina yazismaya yetkili ve diizeltme-
leri yapacak yazarin acik adi, posta ve e-posta adresi, telefon ve faks numa-
ralari yazilir. Ayrica calisma bilimsel toplantida énceden bildirilen kosullarda
teblig edildi ya da &zeti yayinlandi ise acgiklamasi yapilir.

1.2 Orijinal arastirma makalesi igin boliimlii zet: Ozetler 250 kelimeyi
asmayacak sekilde galismanin amacini, tipini, calismadaki ana bulgulari ve
kisaca calismanin sonucunu icermelidir.

Ozetler; Amag, Yontemler, Bulgular, Sonug seklinde alt basliklarla diizen-
lenmelidir.

NLM MESH terimleri ile uyumlu en az 3, en fazla 6 tane anahtar kelime bolim-
|G &zetin altinda verilmelidir (http://www.nlm.nih.gov./mesh/MBrowser.html).

1.3 Metin: Makale Baslgi, Giris, Yontemler (alt baslkl), Bulgular, Tartisma,
Calisma kisitlamalari ile Sonuglar ve Kaynaklar kisimlarini icermelidir. Metnin
ozellikle yontemler, bulgular ve tartisma kisminin alt basliklara bélinmesi
yararli olabilir. Metin toplam 5000 kelimeyi gegmemeli ve Times New Ro-
man yazim sitili ile 12 puntoda yazilmalidir. En son bélime tesekkir yazi-
lacak ise, ciddi bilimsel katki diginda arastirmanin yuritilmesine énemli
katkida bulunanlarla, yazinin son seklinin verilmesine yardim edenler yazilir.
Bu bilginin e-posta ile génderilmesi gerekir veya ayrt MS Word dosyasinda
"Tesekkir Notu” olarak sisteme yuklenir.

1.4 istatistiksel Analiz: Tibbi dergilerdeki istatistik verilerini bildirme ku-
rallarina gére yapilmalidir (Altman DG, Gore SM, Gardner MJ, Pocock SJ.
Statistical guidelines for contributors to medical journals. Br Med J 1983:
7; 1489-93). Istatistiksel analiz i¢in kullanilan yazilim tanimlanmalidir. Strekli
degiskenlerin karsilastirlmasinda parametrik testler kullanildigi zaman veri-
lerin ortalama=standart sapma olarak bildirilmesi gerekir. Parametrik olma-
yan testler icin de Medyan (Minimum-Maksimum) veya Medyan (25'inci ve
75'inci persantiller) degerleri olarak bildirilmesi gerekir. lleri ve karmasik is-
tatistiksel analizlerde, gorecelirisk (RR, relative risk), olasilik (OR, odds ratio)
ve tehlike (HR, hazard ratio) oranlarn giiven araliklari (confidence intervals) ve
p degerleri ile desteklenmelidir.

1.5 Kaynaklar: Metin icinde gecis sirasina gére numaralandirilir ve ayr sayfada
yazilir. Kisisel bilgi, yayinlanmamus veriler, “baskida gibi” ulagilamayan kaynaklar
burada degil, metin icinde parantez ile sunulur. |ki yildan eski 6zetler kaynak-
caya alinmaz; alinanlar parantezde (abstr) seklinde verilir. Kaynaklarin gercekli-
ginden yazarlar sorumludur. Atif yapilirken en son ve en glincel yayinlar tercih
edilmelidir. Yazarlar 10 yildan eski yayinlara atif yapmamaya 6zen gostermelidir.
Dergimizde eski kaynaklarin kullanimi %15 ile sinirli tutulmaktadir.

Dergiler

Dergi isimlerinin kisaltmalari Index Medicus/Medline/PubMed listesine
gore yapilir (dergilerin kisaltmalari igcin NLM tarafindan her yil yayinlanan
MEDLINE dergilerin listesine http://www.nlm.nih.gov/tsd/serials/lji.html
adresinden ulagilabilir). Alti ve daha yazarli makalelerde tim isimler yazilir.
Yedi ve fazla yazarl olanlarda ilk alti isim yazilir ve “et al.” ilave edilir. Yazar
isimlerinden sonra, o yazinin tam bashd, yll, cilt ve sahifeler siralanir.
Brnek: Miller C, Biittner HJ, Petersen J, Roskomun H. A randomized com-
parison of clopidogrel and aspirin versus ticlopidine and aspirin after the
placement of coronary-artery stents. Circulation 2000; 101: 590-3.
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Kitaplar

Kitap icinde bolim: Sherry S. Detection of thrombi. In: Strauss HE, Pitt B,
James AE, editors. Cardiovascular Medicine. 2nd ed. St Louis: Mosby; 1974.
p.273-85.

Tek yazarli kitap: Cohn PF. Silent myocardial ischemia and infarction. 3rd ed.
New York: Marcel Dekker; 1993.

Yazar olarak Editor (ler): Norman IJ, Redfern SJ, editors. Mental health care
for elderly people. New York: Churchill Livingstone; 1996.

Toplantida sunulan makale: Bengisson S. Sothemin BG. Enforcement of
data protection, privacy and security in medical informatics. In: Lun KC, De-
goulet P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Proceedings of
the 7th World Congress on Medical Informatics; 1992 Sept 6-10; Geneva,
Switzerland. Amsterdam: North-Holland; 1992. P. 1561-5.

Bilimsel veya teknik rapor: Smith P. Golladay K. Payment for durable medi-
cal equipment billed during skilled nursing facility stays. Final report. Dallas
(TX) Dept. of Health and Human Services (US). Office of Evaluation and Ins-
pections: 1994 Oct. Report No: HHSIGOE 169200860.

Tez: Kaplan Sl. Post-hospital home health care: the elderly access and utili-
zation (dissertation). St. Louis (MO): Washington Univ. 1995.

Elektronik formatta makale

Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis
(serial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available
from: URL: http:/ www.cdc.gov/ncidod|EID/cid.htm.

1.6 Sekiller, Tablolar ve Resimler: Sekil ve resimler, hasta, doktor ve ku-
rum isimleri géziikmeyecek sekilde hazirlanmalidir. Metinden ayri olarak,
metin icinde gegis sirasina goére numaralandirilarak verilir. Baslik ve alt-
yazilar ayri bir sayfada sunulur. Grafiklerde yeteri kalinlikta ¢izgi kullanilir.
Boylece gerekli kictltmelerde kayiplar en aza iner. Geniglikler en fazla
9 ya da 18 cm. olmalidir. Cizimlerin profesyonellerce yapilmasi faydali
olacaktir. Gri renkler kullaniimamalidir. Kullanilan kisaltmalar alt kisimda
alfabetik sira ile mutlaka agiklanmalidir. Tablo ve Sekil basliklarinda ve
tablonun yazi icinde anilmasinda Roma rakamlar kullanilmamalidir. Me-
tin, Tablo ve Sekillerde kullanilan ondalik sayilar Tiirkce metinlerde vir-
glil ingilizce metinlerde ise nokta ile ayrilmalidir. Ozellikle tablolar metni
aciklayici ve kolay anlasilir hale getirmek amaci ile hazirlanmali ve metnin
tekrart olmamalidir.

Video Gériintiiler
Olgu Sunumlari ve Ozgiin Gériintiller'de yer alan resimlere ek olarak video/
hareketli gérintller ve ekstra imaj/statik gorintiler asagidaki teknik zellik-
lerde génderildigi takdirde web sayfamizda yayinlanacaktr.

1. Imaj/statik gérintl formatinda sunumlar: JPG, GIF, TIFF, BMP

2. Video/hareketli gérinti formatinda sunumlar: MPEG, VMF.

3. Dosya boyutu maksimum 2 MB olmalidir.

4. Resimlerde ve 6zellikle video gérintilerinde doktor, kurum, sehir ve

hasta tanimlamalari tim ile silinerek génderilmelidir.

Makalenizde yer alan tablolar, sekiller ve resimler icin orijinal olduklari ayrica
bildirilmelidir. Orijinali disinda ve baska kaynaktan alindiklarinda mutlaka
alinan kaynaga atifta bulunmali ve alinan kaynagdin “hardcopy” veya elekt-
ronik formatta versiyonlar Telif Hakki sahibinden (yayinevi, dergi veya yazar)
alinan izinler ile birlikte Bag Editér ofisine sunulmalidir. Kaynaklar, sekiller ve
tablolar ile ilgili kurallar tim makale tirleri icin gecerlidir.

Ozel Bslimler

2. Derlemeler: Editor ofisinin karariyla davetli yazarlar tarafindan hazirlana-
bilir. Bir bilgi ya da konunun klinikte kullanilmasi icin son vardigi diizeyi an-
latan, tartisan, degerlendiren ve ileride yapilacak calismalara yon belirleyen
diizeyde olmalidir. Yazarinin konusunda otér olmasi ve atifta bulunulmus
yazilarinin olmasi gerekir.
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Béliimsiiz 6zet: Arastirma makalelerindeki kelime sayilar burada da gecer-
lidir, sadece boélimli olmayacakti. NLM MESH terimleri (http://www.nlm.
nih.gov./mesh/MBrowser.html adresinde bulunabilir) ile uyumlu en az 3, en
fazla 6 tane anahtar kelime bolimli 6zetin altinda verilmelidir. Kelime sayisi
5000, kaynak sayisi 50 ile sinirlidir.

3. Editdryel Yorum: Dergide cikan bir aragtirmanin o konunun otorii veya
iyi degerlendirme yapan hakem tarafindan kisaca degerlendiriimesi amaci
guder. Sonunda; klinik anlam ve kisa ézet bulunur.

4. Olgu Sunumlari: Otérlerce de cok nadir gérllen, tanida ve tedavide glic-
lik g&steren ya da uygulamada genellikle gézden kactigi anlasilan, yeni bir
yontem Oneren, textbook'larda olmayan bilgileri iceren cok ilgi ¢ekici ve
Sgretici sunular yayinlanabilir. Bu 6zelliklere sahip olgular sinirli sayida ba-
silmaktadir. Video gériintlsi olanlarin basilma sansi yiiksektir. Kaynak sayisi
10, icerik ise 700 kelime ile sinirlidir. Yazinin tam bashg), kisa basligi, alt bas-
liklara béltinmemis 250 kelimeyi gegmeyen 6zeti ve NLM-MeSH terimlerine
uygun olarak hazirlanan en az 3 en fazla 6 adet anahtar kelimesi Tirkge ve
Ingilizce dillerinde ayri ayr yazilir. Olgu sunumu formati, Giris, Olgu Sunu-
mu, Tartisma, Sonug basliklarindan olugsmaktadir. Olgu Sunumu yazilarinin
yazar sayisi 3 ile sinirlandirilmistir. Istisnai durumlarda bu sayi artinlabilir an-
cak sorumlu yazar tarafindan gerekgesi dergiye génderilmelidir.

5. Bilimsel Mektup: Yeni bilimsel bulus ve verileri duyurmayr amaclayan,
klinik agidan énemli ancak 6n bildiri niteliginde olan yazilar bilimsel mektup
olarak yayina kabul edilir. Bilimsel mektuplar icerik olarak alt basliksiz olup
toplam 900 kelimeyi asmamalidirlar. Kaynak sayisi 10, tablo ve resim sayisi
ise 2 ile sinirli olmalidir.

6. Editére Mektuplar: Derginin temel yayin amaglarindan birini olustur-
maktadir. Yayinlanan bir yazinin énemini, gézden kacan bir yapisini ya da
noksanini tartigir. Yazarlar, yayinlanan makaleler hakkinda yorum iceren mek-
tuplar digsinda da okurlarimizin ilgi alanlarina giren konular veya 6zellikle egi-
tici vakalar hakkinda da Editére Mektup formatinda yorumlarini sunabilirler.
Kaynak sayisi 5, metin ise 500 kelimeyi gegmemelidir, alt basliklar bulunmaz.

7. Egitim: Son yillarda arastirma sonuclari ile kesinlesen, akademik dizey-
deki egitimde yerini alan ve klinik uygulamada yer bulan bilgiler ayrintilari
ile sunulur.

Béliimsiiz 6zet: Arastirma makalelerindeki kelime sayilar burada da geger-
lidir, sadece bélimli olmayacakti. NLM MESH terimleri (http://www.nlm.
nih.gov./mesh/MBrowser.html adresinde bulunabilir) ile uyumlu en az 3, en
fazla 6 tane anahtar kelime bolimli 6zetin altinda verilmelidir. Kelime sayisi
5000, kaynak sayisi 50 ile sinirlidir.

8. Ozgiin Goriintii: Klinik bilime dayali énemli bulgulan yansitan, hasta-
liklarin temel mekanizmalarina 1gik tutan, anormallikleri vurgulayan veya
yeni tedavi yontemlerini aydinlatan carpici ve nadir gorinttler yayina kabul
edilir. Video goriintst olanlarin basilma sansi ylksektir. Bashgi ile beraber
tanimlayici metin ve resim alt yazilan (kaynaksiz) toplam 250 kelimeyi ge¢-
memelidir.

9. Tarihten Notlar: Tirkiye icin 6zellikle tip tarihindeki énemli olaylan
aciklayan, hastaliklarin tani ve tedavisinin tarihi ile ilgili yeni bilgileri ortaya
cikaran makalelerdir. Yeni tarihsel bulgular konu ile ilgili uygun arastirma
calismalarinin sonucu olmalidir. Tarihten notlarin icerigi altbasliksiz olmalidir
ve metin 900 kelime kaynak sayisi ise 10 ile sinirlidir.

10. Yayin Etigi: Derginin bu boliminde yayin etigi ile ilgili aktiel bilgi ve
yorumlara yer veren makaleler ve etik ihlali vakalar yayinlanir. Metin 900,
kaynak sayisi ise 10 ile sinirhdir.
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Instructions to Authors

Journal of Academic Research in Medicine (JAREM), as an open access jour-
nal with double-blind reviewing process, publishes experimental, basic and
original researches conducted in the field of medical sciences; post-graduate
training reports, case reports, and articles on history of medicine, and pub-
lication and research ethics. Reviewers whom opinions are of priority in the
decision of approval are selected by the editors among independent local
and international individuals that have specialized on their respective fields.
The journal is published three times per year; in April, August and December.

An approval of research protocols by an ethical committee in accordance
with international agreements (Helsinki Declaration of 1975, revised 2008-
http://www.wma.net/en/30publications/10policies/b3/index.html, “Guide
for the care and use of laboratory animals - www.nap.edu/catalog/5140.
html) is required for experimental, clinical and drug studies.

All submissions must be accompanied by a signed statement of scientific
contributions and responsibilities of all authors and a statement declaring
the absence of conflict of interests. Any institution, organization, pharma-
ceutical or medical company providing any financial or material support, in
whole or in part, must be disclosed in a footnote (ICMJE Disclosure Form
for Potential Conflict of Interest(s)).

Manuscript format must comply with the ICMJE-Recommendations for the
Conduct, Reporting, Editing and Publication of Scholarly Work in Medical
Journals (updated in December 2018 - http://www.icmje.org/icmje-recom-
mendations.pdf).

The presentation of Original Researches and Reviews must be designed in
accordance with trial reporting guidelines: randomized study-CONSORT, ob-
servational study-STROBE, study on diagnostic accuracy-STARD, systematic
reviews and meta-analysis PRISMA, animal experimental studies-ARRIVE, non-
randomized behavioural and public health intervention studies-TREND.

An approval of ethic committee or an equivalent acceptance letter pre-
pared by the officials of the institution in accordance with general ethics is
mandatory for Original Research and even for some of the Case Reports.
The concept and suggestions presented in the manuscript are the sole re-
sponsibility of the authors and do not reflect the opinions of Editor and his/
her associates.

Manuscripts sent for publication must not have been previously published
elsewhere. Abstracts that have been previously presented in scientific con-
gresses and not exceeding 200 words can be accepted providing the ex-
planation of the condition.

Withdrawal requests without a reasonable cause for papers approaching
decision process are “rejected”. First author of the manuscripts accepted
for publication agrees that corrections both in English and Turkish versions
are to be made by the Editors on condition that this will not cause a major
change in the document.

Citation potential, being original and having high scientific and academic
value are prerequisite for the acceptance of manuscripts for publication.

General Terms

Manuscripts can only be submitted through online manuscript submission
system at www.jarem.org. Rejected manuscripts are not returned to authors
except artistic pictures. All papers are reviewed by Editor being in the first
place, Editor Consultant and associates, statistical consultants and by at least
two reviewers. It is particularly important for the journal that first author sug-
gests three individuals as reviewers who are reputable on the subject and
who are not related to and unaware of the authors and their institutions.

Editor decides whether the paper conforms to the style stated below be-
fore sending the manuscript to the reviewers. Corrections must not be
made on original text and must be restricted with the sections requested
for revision. Any spelling or drawing errors must be corrected before send-
ing the manuscript to the reviewers.

Articles not conforming to the instructions will not be taken into consid-
eration.
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Research Articles

1. Original Research: Full text of the paper should not exceed 5000 words
and should include tables and graphs in sufficient number and content to
allow understanding. Number of references being less than 50 is sufficient
for plausibility. Number of authors should be limited to 5 with original ar-
ticles. When there are more than 5 authors the editorial board should be in-
formed about the justification of this situation by the corresponding author.

1.1 Title page: It is the first page of the manuscript and prepared separate-
ly as MS Word document. It must include full names of the authors; highest
academic degrees and the title of the article not exceeding 50 characters.
Affiliations of the authors, departments and city names must be stated in
order. Studies conducted in more than one centre must be marked with
symbols. Full name, postal and e-mail addresses, phone and fax numbers of
the author responsible for correspondence and corrections must be stated
at the bottom of this page. It must be also explained if the study was previ-
ously presented in a scientific congress in accordance with aforementioned
terms or if the abstract was published.

1.2 Structured abstract for original research article: The abstracts should
contain the objective of the study, its type, the results, in sum, conclusion of
the study without exceeding 250 word limit.

Abstracts must be structured as to include subheadings of Objective, Meth-
ods, Results and Conclusion.

At least 3, at most 6 keywords compatible with NLM MESH terms should be
included following abstract (http://www.nlm.nih.gov./mesh/MBrowser.html).

1.3 Text: The text must include; Title, Introduction, Methods (with subhead-
ings), Results, Discussion, Limitations of the study, Conclusion, and References. It
may be useful to divide methods, results and discussion sections into subhead-
ings. The text must not exceed 5000 words and should be written in Times New
Roman, 12 point font. If acknowledgements will be included at the end of the
manuscript, those contributed to the conduction of the study or assisted in final-
izing the document are mentioned apart from those having substantial scientific
contribution. This information must be sent by e-mail or uploaded to the system
in a separate MS Word document with the name of “Acknowledgements”.

1.4 Statistical Analysis: Analysis must be performed in accordance with
statistical data reporting rules in medical journals (Altman DG, Gore SM,
Gardner MJ, Pocock SJ. Statistical guidelines for contributors to medical
journals. Br Med J 1983: 7; 1489-93). Software used in statistical analysis
must be stated. If parametric tests are used for the comparison of continu-
ous variables, data must be presented as mean+standard deviation. For
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ABSTRACT

Objective: To assess and compare the diagnostic ability of ultrasound (US) and 99 mTc-MIBI planar scintigraphy in a combination with single-
photon-emission computed tomography/computed tomography (SPECT/CT) for the pre-operative evaluation of primary hyperparathyroidism.

Methods: We retrospectively reviewed 60 patients who underwent parathyroidectomy for primary hyperparathyroidism. All patients had to undergo
pre-operative Tc-99m MIBI planar scintigraphy+SPECT/CT and US examinations to be included in the study. All US examinations were performed by
the single experienced operator. The diagnostic accuracy of the imaging methods was assessed by using the surgical pathology as a reference method.

Results: Surgical pathology revealed solitary parathyroid adenoma in 54 patients and multiglandular disease in five patients (hyperplasia in four patients
and adenoma in one patient). The sensitivity and the diagnostic accuracy of US in detecting solitary adenoma were 88.9% and 87.2%, respectively, while
the sensitivity and the diagnostic accuracy of Tc-99m MIBI planar scintigraphy+SPECT/CT were 96.3% and 94.5%, respectively. However, the combination
of the two methods was able to detect all solitary adenomas. The overall diagnostic accuracy of US, Tc-99m MIBI planar scintigraphy+SPECT/CT, and
the combination of the modalities for solitary lesions and multiglandular disease were 86.6%, 90%, and 96.6%, respectively.

Conclusion: The US and Tc-99m MIBI planar scintigraphy+SPECT/CT had an excellent diagnostic ability in assessing patients with primary
hyperparathyroidism in the pre-operative period; however, the combination of these methods showed even a more superior diagnostic accuracy
and sensitivity, reaching up to 96.6% and 98.3, respectively. We highlight that the combination of these two methods should always be preferred
in the pre-operative assessment of parathyroid adenoma.

Keywords: Hyperparathyroidism, parathyroid adenoma, parathyroid hyperplasia, ultrasound, Tc-99m MIBI-sestamibi, scintigraphy, SPECT/CT

oz

Amag: Primer hiperparatiroidili hastalarda operasyon 6ncesi ultrason (US) ve Te-99m MIBI planar sintigrafi+ tekli-foton-emisyon bilgisayarl to-
mografi/bilgisayarli tomografi (SPECT/CT) incelemenin paratiroid adenomlarini saptamada tani degerini belirleme ve bu iki yéntemin tanisal
duyarlilik ve dogrulugunu karsilastirma.

Yéntemler: Bu calismada retrospektif olarak primer hiperparatiroidi nedeniyle operasyon olan 60 hastayi taradik. Calismaya dahil olabilmek icin
tim hastalarin operasyon 6ncesi US ve Tc-99m MIBI planar sintigrafi + SPECT/CT tetkiklerinin yapilmis olmasi gerekmekteydi. Tum US incelemesi
paratiroid konusunda US deneyimi olan ayni radyolog tarafindan gergeklestirildi. Gorlintileme yontemlerinin tanisal dogrulugu cerrahi sonuglar
referans kabul edilerek hesaplandi.

Bulgular: Cerrahi sonuclar 54 hastada soliter adenom, 5 hastada ise ¢oklu bez patolojisi ile uyumlu olarak bulundu. Bir hastada cerrahi sonucun-
da adenom bulunmadi. US incelemenin soliter adenomlardaki duyarliligi ve dogrulugu %88,9 ve %87,2; Tc-99m MIBI planar sintigrafi +SPECT/
CT incelemenin duyarliligi ve dogrulugu ise %96,3 ve %94,5 olarak bulundu. ki ydntemin kombinasyonu tim soliter adenomlar saptadi. Soliter
adenomlar ve ¢oklu bez patolojisi bulunan hastalarda ise US, Tc-99m MIBI planar sintigrafi+SPECT/CT, ve bu yéntemlerin kombinasyonu sirasi ile
9%86,6, %90, ve %96,6 tanisal dogruluk oranina sahipti.

Sonug: US ve Tc-99m MIBI planar sintigrafi+SPECT/CT paratiroid patolojileri gdstermede yiiksek tanisal duyarliliga sahiptir. Bununla birlikte bu
iki yontemin kombinasyonu ile ¢cok daha yiksek tanisal dogruluk ve duyarlilik oranlari yakalanmaktadir. Bizim &nerimiz, primer hiperparatroidili
hastalarin operasyon 6ncesi bu iki yontemle birlikte degerlendirilmesidir.

Anahtar kelimeler: Hiperparatiroidi, paratiroid adenomu, paratiroid hiperplazisi, ultrason, Te-99m MIBI, sintigrafi, SPECT/CT
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INTRODUCTION

Hyperparathyroidism is defined as an increased level of parathy-
roid hormone and can be classified as primary, secondary, and ter-
tiary hyperparathyroidism. Over functioning of the gland itself due
to adenoma or hyperplasia is classified as primary hyperparathy-
roidism (PHPT), and approximately 80% of PHPT cases occurs due
to parathyroid adenomas (1). Although PHPT typically involves the
musculoskeletal system, particularly bones, the disease can mani-
fest with diverse clinical symptoms and findings, including peptic
ulceration, alterations in the mental status, and nephrolithiasis (1,
2). Traditionally, conventional bilateral neck exploration was the
method of choice for the operation, but there has been a recent
trend toward minimally invasive parathyroidectomy (MIP), mostly
given the technological advancements of the pre-operative imag-
ing methods (3-6). The success of MIP has been endorsed by many
studies, showing that while MIP has comparable curative rates with
the traditional approaches, it also offers lower complication rates,
reduced costs, substantially shorter operation and post-operative
hospitalization time, and better cosmetic results (4-6).

Conventional ultrasound (US) and 99 mTc-MIBI scintigraphy are
the most widely used modalities in the pre-operative evaluation
of the patients with suspicion of PHPT secondary to parathyroid
disease. To date, many studies have investigated and favored the
diagnostic value of these two methods in detecting parathyroid
adenomas, although a considerably wide range of sensitivity has
been reported (7-11).

Herein, we aimed to assess and compare the diagnostic value of
pre-operative US and 99 mTc-MIBI planar scintigraphy in com-
bination with single-photon-emission computed tomography/
computed tomography (SPECT/CT) for the pre-operative evalu-
ation of PHPT.

METHODS

A local ethics committee approved this retrospective study,
which was carried out from January 2006 to January 2018. A need
of informed consent was waived by the ethic board for the ret-
rospective review of the clinical and radiologic data of patients.
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A total of 60 patients with clinically and biochemically proven
PHPT (increased intact PTH, increased serum calcium, and nor-
mal kidney functions) were included in the study. All patients had
to have a pre-operative US and 99 mTc-MIBI+SPECT/CT scan
to be eligible for the study. Patients with recurrent or persistent
hyperparathyroidism, a history of former thyroid or parathyroid
operation, and a history of any neck malignancy were excluded
from the study.

99 mTe-MIBI+SPECT/CT and US examinations

Dual-phase parathyroid scintigraphy using the 99 mTc-MIBI was
utilized for all patients. First, 740 MBq of 99 mTc-MIBI were given
to patients, and then immediate (at 10 minutes) and delayed (at
180 minutes) images were obtained. The immediate phase com-
prised static images of the chest on the anterior plane at 10 min-
utes, and static images of the neck on the anterior, left and right,
and left oblique planes at 5 minutes after the injection. All acqui-
sitions were handled using a low-energy, high-resolution parallel-
hole collimator with a matrix size 256x256 and a 1.85x zoom level.
Afterward, static anterior left and right oblique plane images were
obtained from a distance of 10cm from the patient's skin using a
five pinhole collimator mm in diameter (matrix size, 256x256; 2.19x
zoom). A dual-head gamma camera (Siemens) that was adjusted
to 140keV and had a 10% width (range, 133-147keV) was used
for all planar imaging. Approximately 1 hour after the 99 mTc-MI-
Bl administration, the neck and the upper thorax of the patients
were examined with a SPECT/CT (SIEMENS INTEVO 6 xSPECT)
equipped with a dual-head gamma camera (matrix size, 128x128),
which was combined with the CT system positioned on the same
gantry. The CT system parameters were 2.5 mA and 130 kVp, 2x2.5
mm collimation, and 10 mm sections reconstructed in a 256x256
matrix. The delayed images consisted of the same acquisitions as
for the immediate phase 5 min pinhole and parallel hole images.

Two discriminative features of parathyroid adenomas were used
when interpreting scintigraphy examinations: 1) Both thyroid
parenchyma and parathyroid adenomas show the 99 mTc-MIBI
uptake during the early phases; however, normal thyroid gland
showed faster wash-out compared to the adenomas, while ade-
nomas showed fixed 99 mTc-MIBI uptake during the later phases;

Figure 1. a, b. Tc-99 m MIBI dual-phase planar (a) and SPECT/CT (b) images of a patient with a 13x8 mm parathyroid adenoma (arrows) located on
the right lower quadrant of the gland. Please note that the images are ordered from left to right and up to bottom as representing early through

the late phases of the examination



Figure 2. US image of a patient with a parathyroid adenoma
located on the left lower quadrant of the gland (arrow). The lesion
is hypoechogenic with well-defined borders showing a characteristic
extrathyroidal feeding vessel (short arrow)

and 2) occasionally, parathyroid adenomas might also show more
prominent tracer uptake during the early phases (12). Figure 1
shows a 99 mTc-MIBI planar scintigraphy+SPECT/CT image of a
patient with adenoma.

The same observer with over 20 years of thyroid and parathyroid
ultrasound experience performed all US examinations. The patients
were directed to lay in a comfortable supine position, hyperextend-
ing their necks for the US evaluation. The operator performed all ex-
aminations with the same device (LOGIQ E? with XDclear, General
Electric (GE) Healthcare, Wauwatosa, WI, USA) using a linear array
transducer (ML6-15) with a frequency range 12-15 MHz. The observ-
er examined the neck putting a particular focus on posterior neigh-
borhoods of the upper and the lower parts of the thyroid lobes.
Given the more diverse presentation of the lower quadrant adeno-
mas, the observer delicately explored the paratracheal regions, the
area around the carotid artery, and deep regions of the neck and
superior mediastinum using the oblique craniocaudal view. The ob-
server identified parathyroid adenomas by their oval-shaped, solid,
and hypoechogenic appearance compared to thyroid parenchyma.
In equivocal cases, a Doppler US was also applied to identify the
feeder artery, which commonly stems from the inferior thyroid ar-
tery and giving it an arc- or rim-like vascular appearance (10). The
observer noted whether the adenoma was present, and if pres-
ent, the exact location of the lesion, as located in the right-upper,
right-lower, left-upper, and left-lower pole of the parathyroid gland.
Moreover, if more than one lesion was detected, the observer also
noted that lesion. The incidental or previously known pathologies of
the thyroid gland that were identified during the examination were
also indicated for a further diagnostic workup.

Surgery

All the procedures were performed under general anesthesia. Pa-
tients with solitary parathyroid adenoma and without additional
thyroid pathology were operated by one of the three surgeons in
our institute using minimal invasive parathyroidectomy in light of
the pre-operative US and 99 mTc-MIBI planar scintigraphy+SPECT/
CT. The surgeons applied total or unilateral thyroidectomy opera-
tion with a more extensive surgical approach in appropriate cases.

Colakoglu and Alis.
US and Scintigraphy for Parathyroid Adenoma. JAREM 2019; 9(3): 115-20

The adenoma location according to US and scintigraphy findings
was presented as four quadrants: the right-upper, right-lower, left-
upper, and left-lower quadrant. The surgeons started the opera-
tion by placing an approximately 2-3 cm transverse incision line
over the proper localization of the adenoma. To prevent damage,
the recurrent laryngeal nerve was carefully monitored during the
procedure. If a thyroid operation was necessary or the disease
was multiglandular, a total thyroidectomy with a more extensive
neck exploration was performed rather than MIP. The success of
the operation was determined by measuring the intraoperative in-
tact parathyroid hormone levels in which the reduction of the PTH
<50% was accepted as an adequate removal. All of the patients
were discharged within 2 days after the operation, and no signifi-
cant complications were encountered.

Statistical Analysis

All statistical analyses were performed using the Statistical Pack-
age for Social Sciences 21 version (IBM Corp.; Armonk, NY , USA).
All continuous variables were presented as the mean standard
deviation unless otherwise specified. Pre- and post-operative
PTH, Ca, and p levels were compared using the paired Student’s
t-test. The sensitivity, specificity, and diagnostic accuracy of the
US and 99 mTc-MIBI scintigraphy were calculated accepting the
surgical pathology as a reference method for both per lesions.
The true positive (TP) result was defined as correct identification
of the parathyroid adenoma side and the level (i.e., if the imag-
ing study identified a lesion in the right-upper quadrant of the
disease and the surgery confirmed the presence, then the diag-
nosis was classified as TP). If the pre-operative imaging correctly
assessed the side but incorrectly interpreted the level, that case
was accepted as the false negative (FN). False-positive results
were defined as a pre-operative positive lesion in the relevant lo-
cation despite negative surgical findings. The following formulas
were used the calculate sensitivity, TP/(TP+FN); specificity, TN/
(TN+FP); and diagnostic accuracy, (TP +TN)/(TP+TN+FP+FN).

RESULTS

Atotal of 60 patients, 9 male (15%) and 51 female (85%), with a mean
age of 54.78+12.80 years were enrolled in the study. Detailed demo-
graphics, and pre- and post-operative biochemical and histological
findings of the patients are listed in Table 1. Among 60 patients, 54
had solitary parathyroid adenoma (90%), while five patients (8.3%)
had a multiglandular disease, and all of them were hyperplasia. All
patients with solitary parathyroid adenoma underwent MIP, except
for patients who had a combination of thyroidectomy and parathy-
roidectomy during the same session. Pre-operative US identified
48/54 (88.9%) of the solitary adenoma, while pre-operative 99 mTc-
MIBI planar scintigraphy +SPECT/CT was able to identify all solitary
adenomas except for two patients (96.3%). The solitary adenoma
missed by the scintigraphy was detected on the pre-operative US.
Hence, the combination of pre-operative US and 99 mTc-MIBI pla-
nar scintigraphy+SPECT/CT correctly identified all the solitary para-
thyroid adenomas. Among five patients with multiglandular disease,
one had right upper and lower, one had right lower and left upper,
two had right lower and left lower, and one had a four-quadrant dis-
ease. US was able to identify all multiglandular involvements in four
out of five patients (80%) except for the patients with glandular hy-
perplasia involving all quadrants of the gland. Among these five pa-
tients, 4 had parathyroid hyperplasia, and one had two parathyroid
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adenomas. US was able to correctly identify two out of four of these
glandular involvements, yet given to our methodology, this case was
accepted as FN. The 99 mTc-MIBI planar scintigraphy+SPECT/CT
detected the pathology in three out of five patients (60%) with multi-
glandular disease. The 99 mTc-MIBI planar scintigraphy+SPECT/CT
also could not detect all quadrants in patients with multiglandular
disease involving all quadrants and entirely missed the pathology
in the other patient. In one patient, both the US and 99 mTc-MIBI
planar scintigraphy identified a solitary nodule in the right parathy-
roid gland, yet surgical exploration could not detect abnormal para-
thyroid tissue. This patient was scheduled for a follow-up after the
operation. Table 2 demonstrates the sensitivity and diagnostic ac-
curacy of the US, 99 mTc-MIBI planar scintigraphy+SPECT/CT, and
a combination of these modalities for solitary parathyroid adenoma;
Table 3 shows findings of the imaging modalities and the final re-
sults of the pathological specimen for multiglandular disease; and
Table 4 shows an overall sensitivity and diagnostic accuracy of the
US and 99 mTc-MIBI planar scintigraphy+SPECT/CT in detecting
parathyroid pathology.

DISCUSSION

In the present study, we demonstrated that while the 99 mTc-
MIBI planar scintigraphy+SPECT/CT had a slightly better sensi-
tivity (91.5% vs. 88.1%) and diagnostic accuracy (90% vs. 86.6%)
compared to US in identifying parathyroid pathology in patients
with PHPT, both of the methods showed sufficient success in ac-
curately determining the location of the pathology. Furthermore,
a combination of these methods provided an even better diag-
nostic value (diagnostic accuracy 96.6% and sensitivity 98.3%) for
the pre-operative evaluation of the parathyroid lesions.

Ultrasound (US) and 99 mTc-MIBI planar scintigraphy are the stan-
dard imaging methods for the pre-operative assessment in the
patients with PPTH. In the past century, pre-operative utilization
of these modalities was deemed unnecessary for the evaluation
of parathyroid adenoma since the primary approach to parathy-
roid adenoma involved a bilateral conventional surgical explora-
tion of the neck (3, 13). However, the main trend in the surgical
approach for parathyroid adenomas has shifted toward minimally
invasive procedures substantially depending on the pre-opera-
tive imaging studies (4-6). Many studies have explored the diag-
nostic value and the role of the US, 99 mTc-MIBI planar scintigra-
phy, and also the 99 mTc-MIBI planar scintigraphy+SPECT/CT in
the pre-operative investigations of the patient with PHPT.

The reported sensitivity of US has considerably varied among
the studies. In the present study, the overall sensitivity of US was
88.1%, which was favorably comparable to most of the previous
reports with a reported sensitivity range 44%-90% (14-21). We
suggest that several factors might have led to this wide gap be-
tween the studies. First, US is considerably an operator-depen-
dent modality; hence, the experience of the operator seems to
be a one of the critical factors resulting in this difference (20, 22).
Second, the previous works were conducted within a substan-
tially long timeline; therefore, the technological advancements of
the US units might also play an essential role in this issue (14-21).

Furthermore, the location of the parathyroid adenomas might also
lead to this difference. It has been well-known that ectopic locations
such as the upper mediastinum and the retroesophageal area, or
deep location of the adenoma, pose particular challenges for the
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Table 3. US, 99mTc MIBI+ SPECT/CT, and surgical pathology findings of patients with multiglandular disease

Patients Ultrasound 99mTc MIBI+ SPECT/CT Histopathology

1 LLO+ RLQ LLO RUQ+ RLQ+ LUQ+LLQ (Hyperplasia)
2 LLQ+LUQ LLQ+LUQ (Hyperplasia)

3 LLO+LUC LLO+LUQ LLQ+LUQ (Hyperplasia)

4 RLO+LUQ RLO+LUQ RLQ+LUQ (Hyperplasia)

5 RUQ+RLQ RUQ+RLQ RUQ+RLQ (adenoma)

RUQ: Right upper quadrant; RLQ: right lower quadrant; LUQ: left upper quadrant; LLQ: left lower quadrant

Table 4. Overall sensitivity and diagnostic accuracy of
imaging methods in detecting parathyroid disease

Modalitiy Sensitivity Diagnostic accuracy
Ultrasound 88.1% 86.6%
99mTc MIBI+ SPECT/CT 91.5% 90%
99mTc MIBI+ SPECT/CT 98.3% 96.6%

combination with US

*US=ultrasound, 99mTc MIBI+ SPECT/CT=Technetium-99m sestamibi in
combination single photon-emission computed tomography/computed
tomography

sonographic evaluation (23, 24). In our study, only two of the 59 pa-
tients with surgically proven parathyroid pathology had adenomas
located in the upper mediastinum, and US failed to detect both of
these lesions, in line with the several previous works (4, 23, 24).

Besides from the evaluation of the parathyroid lesions, US
also had several advantages over the 99 mTc-MIBI planar
scintigraphy+SPECT/CT. First, US has a better spatial resolution,
which allowed the operator to investigate potential thyroid pa-
thology simultaneously, and this advantage might be quite help-
ful in endemic areas for thyroid disease (25). For instance, 31.7%
of the patients in our study cohort underwent total or unilateral
thyroidectomy in combination with parathyroid surgery for their
additional thyroid pathology. As in conjunction with the several
previous works, US showed a better diagnostic performance in
multiglandular disease compared to scintigraphy, and correctly
detected all the pathological quadrants in four out of five of the
patients (80%) (25-27). US is also a cost-effective, portable, non-
radiation-bearing modality with widespread availability com-
pared to scintigraphy. Moreover, US also could increase the con-
fidence of the surgeons by confirming scintigraphic findings and,
hence, aid surgeons tailoring the best surgical strategy for MIP.

Despite US advantages, the 99 mTc-MIBI planar scintigraphy is com-
monly accepted as the gold standard modality for the pre-operative
evaluation of patients with PHPT (12). The reported sensitivity and
diagnostic accuracy of the 99 mTc-MIBI planar scintigraphy was
substantially higher compared to US in the previous works (25-28).
The 99 mTc-MIBI planar scintigraphy is also superior to US in de-
tecting ectopic lesions, and in our study, the 99 mTc-MIBI planar
scintigraphy+SPECT/CT was able to show two ectopic parathyroid
adenomas, where US failed to do so. One of the main disadvantag-
es of the 99 mTc-MIBI planar scintigraphy is its lower spatial and ana-
tomical resolution compared to US, which is currently substantially

alleviated by the addition of SPECT/CT to the planar imaging (30).
In our study, we did not compare planar imaging with the cross-sec-
tional method, yet the reported diagnostic accuracy of SPECT/CT
was higher in previous works (30). In the present work, the main flaw
of the 99 mTc-MIBI planar scintigraphy+SPECT/CT was exposed by
multiglandular disease in conjunction with the previous reports (25-
27). Several authors advocated that dominant increased function
of one of the pathological glands in multiglandular disease might
reduce the reached tracer to the others, which substantially limits
the detection of the glands. Increased expression of a multidrug re-
sistance protein, glycoprotein P, is also considered to limit the MIBI
uptake in these patients. P-glycoprotein is coded by the multidrug
resistance gene located at the 7th chromosome and results in in-
creased wash-out of the MIBI (30, 31).

There were several limitations to our study. First, the study was
retrospectively designed; hence, our findings should be evaluated
with precaution. Second, we did not compare SPECT/CT with the
planar imaging, as mentioned in the previous paragraphs. Third,
we had only two patients with ectopic parathyroid adenoma and
five patients with multiglandular disease, which substantially lim-
ited us to draw a definite conclusion concerning the diagnostic
value of the US and 99 mTc-MIBI planar scintigraphy+SPECT/CT
in these patients. Finally, we did not investigate the ability of imag-
ing methods to detect pathology compared to adenomas weight.

CONCLUSION

Ultrasound (US), in the hands of a skilled and experienced op-
erator, and the 99 mTc-MIBI planar scintigraphy+SPECT/CT had
separately an excellent diagnostic ability in assessing patients
with PHPT in the pre-operative period; however, the combination
of these methods showed an even superior diagnostic accuracy
and sensitivity reaching up to 96.6% and 98.3, respectively. We
highlight that although both of these methods could be sepa-
rately used as a pre-operative guide for the MIP, their combina-
tion should always be preferred.
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ABSTRACT

Objective: The aim of the present study was to evaluate caveolin-1 (CAV-1) levels as a possible alternative for the prostate specific antigen in the
diagnosis of patients with prostate adenocarcinoma (PCa).

Methods: The study was conducted with 33 cases (mean age 67.2 (45-90) years) and 16 control patients (mean age 56.68 (48-77) years). Blood
sample solution results of both the groups were read twice, and the average optical density of the zero standard was subtracted from the
solution results’ average.

Results: The average levels of prostate-specific antigen (PSA) were 1.1 (£0.64) for the control group and 12.3 (£8.7) for patients with
adenocarcinoma. The average levels of CAV-1 were 336 (+41.1) in the control group and 476 (£66.9) in patients with adenocarcinoma. PCa
was detected in 33 patients, 27 of whom underwent prostatectomy, and the remaining 6 began hormonotherapy. Of these 33 patients, 2 had a
Gleason score of 4, 16 had a Gleason score of 6, 10 had a Gleason score of 7, 3 had a Gleason score of 8, and 2 had a Gleason score of 9. Patients
with PCa had higher PSA and CAV-1 than the control group (p<0.05). CAV-1 (correlation parameter: 0.43) and PSA (correlation parameter: 0.48)
were observed to increase with age (p<0.05). A positive linear correlation was observed between PSA and CAV-1 in all of the cases, but this
relationship was not significant for cases with PCa (p>0.05).

Conclusion: The level of CAV-1 was found to be higher in patients with PCa. CAV-1 can be used as an alternative for PSA, but it is not superior
to PSA with respect to diagnosis, cost, and testing difficulty. In spite of the challenges its examination presents, CAV-1 is a protein, which should
be tested in areas, such as early diagnosis, active surveillance, hormone refractory PCa, and radical prostatectomy.

Keywords: Caveolin, prostate carcinoma, PSA, prostate-specific antigen

6z
Amag: Bu calismanin amaci prostat adenokarsinomu (PCa) olan hastalarin tanisinda prostat spesifik antijen (PSA) icin olasi bir alternatif olarak
Caveolin-1 (CAV-1) seviyelerini degerlendirmektir.

Yéntemler: Calisma 33 hasta ve 16 kontrol grubu olmak tizere iki gruba aynlmistir. Her iki grubun kan érmeklerinden ELISA kiti ile CAV-1 diizeyleri
calisildi. Sonuglar tani dncesi PSA dizeyi ile karsilastinlarak istatistiksel olarak analiz edildi.

Bulgular: Calismada hasta grubunun yas ortalamasi 67,2 (45-90) iken kontrol grubunu ortalama yasi 56,68 (48-77) idi. PSA ortalamasi kontrol
grubu icin 1,1 (+0,64), adenokarsinomali hastalar icin 12,3 (£8,7) idi. Kontrol grubunda ortalama CAV-1 dizeyi 336 (+41,1), adenokarsinomali
hastalarda ise 476 (£66,9) idi. Hastalarin 27'sine prostatektomi yapildi, geriye kalan é'sina ise hormonoterapiye baslandi. Bu 33 hastadan 18'inin
Gleason Skoru (GS) 6 ve altinda, 10'u GS 7, 3'Unln GS 8 ve 2'si GS 9 idi. Prostat adenokarsinomu olan grupta daha yiksek PSA ve CAV-1 duzeyleri
saptandi (p<0,05). CAV-1 (korelasyon parametresi: 0,43) ve PSA (korelasyon parametresi: 0,48) yasla birlikte artti (p <0,05). Tum olgularda PSA ile
CAV-1 arasinda lineer pozitif korelasyon gézlenirken, bu iliski PCa'li olgularda anlamli degildi (p>0,05).

Sonug: Prostat adenokarsinomu olan hastalarda CAV-1 degeri daha yiksek bulundu. Prostat kanseri tanisi icin yeni bir belirte¢ olarak kullanilabilir.
Ancak tani, maliyet ve test zorlugu distintldiginde PSA'dan Ustin degildir. CAV-1 erken tani, aktif sirveyans, hormon refrakter PCa ve radikal
prostatektomi gibi alanlarda test edilmesi gereken bir proteindir.

Anahtar kelimeler: Caveolin, PSA, prostat spesifik antijen, prostat kanseri
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INTRODUCTION

Prostate cancer is the most frequently observed neoplasia and the
second most common reason for cancer-related deaths in men (1,
2). Approximately, one out of five men is diagnosed with prostate
cancer. It is the fourth leading cancer in the world, and the inci-
dence and mortality rates differ in each country (3). Beginning with
the first half of the 1990s, new screening tests and developments in
treatment caused dramatic changes in the phase of diagnosis and
mortality. PSA belongs to the serine proteases multigene family
localized on the kallikrein gene family locus on chromosome 19,
identified in 1986 (4). PSA is currently used as a standard screening
method, but the changes in PSA levels are insufficient for the diag-
nosis of prostate adenocarcinoma (PCa), resulting in a significant
number of unnecessary biopsies. Accordingly, there is a search
for potential alternative markers for the diagnosis of PCa, one of
which is caveolin-1 (CAV-1), a glycoprotein.

The purpose of the present study was to compare the CAV-1
levels of patients diagnosed with prostate cancer to their PSA
results in order to evaluate if CAV-1 promises to be an alternative
marker for PSA.

Caveolin-1

CAV-1 is a protein coded with the CAV1 gene in humans. This
gene is a candidate repressor and a negative regulator of the
Ras-p42/44 MAP cascade. CAV-1 and CAV-2 are located nearby
on chromosome 7, and they express the proteins that form a sta-
ble hetero-oligomeric complex.

Caveolae, which are a special type of lipid raft, are small (50-100
nm) invaginations of the plasma membrane in many vertebrate
cell types, especially in endothelial cells and adipocytes. Forma-
tion and maintenance of caveolae is primarily due to the protein
caveolin, a 21 kDa protein. There are three homologous genes
of caveolin expressed in mammalian cells: CAV-1, CAV-2, and
CAV-3. The normal secretion of the caveola is through highly
differentiated epithelium cells, endothelium, heart muscle cells,
adipocyte, and osteoblasts. Caveola contains highly concen-
trated signal molecule, G protein, tyrosine kinase receptors, and
endothelial nitric oxide synthesis. These molecules interact with
the caveolin protein containing 20 amino acids of CAV-1 called
CAV-1 frame area (CAV-1 scaffolding domain, CSD). With the aid
of the CSD-mediated activities, mobile sections of the caveola
organize the signalization between the intracellular organelles
and between the inside and the surface of the cell. A study con-
ducted with mouse and human cells has reported that with re-
spect to malignity development, CAV-1 plays a complicated role
on the type of the cell, growth factor, and cell adhesion (5). Under
certain conditions, CAV-1 can repress tumor formation (6). CAV-1
was also shown to be related to multiple mechanisms and to play
a role on the progression of the malignity (7).

Patients with metastatic prostate cancers have higher intracel-
lular CAV-1 expression levels than the normal population (8).
Various studies have also shown that it plays an important role in
hepatoma, leukemia, nose and pharynx carcinoma, oral cancers,
breast cancer, and bladder or prostate cancer. CAV-1 rs3807987/
rs7804372 genotype is thought to be responsible for upper ure-
thral tumors (9).

In the reported cell series of fatal prostate cancers, biologically, in
vitro active CAV-1 protein is secreted, which is effective with respect

to cellular vitality and clonal growth in prostate cancer (10, 11). Se-
creted CAV-1 was observed to display an anti-apoptotic quality in
cancer formation. This quality could also be found inside the CAV-
1 cells (10, 12). In addition, CAV-1-mediated autocrine activities are
displayed. A recent study has reported that cancer cells absorb this
recombinant CAV-1 protein. Endothelial cells increase the angio-
genic efficiency of the recombinant CAV-1 protein both in vivo and
in vitro and mediate nitric oxide synthesis signalization in vivo (13).

Patients with cancer relapse following radical prostatectomy
were reported to display high levels of serum CAV-1 (14).

New biomarkers, such as CAV-1, can be a strong indicator of the
clinical result for various aggressive cancer types in humans (14).

METHODS

The study was conducted with 49 patients (33 in the experimen-
tal group and 16 in the control group). Oral informed consent
was obtained from all the participants. The local ethics board ap-
proved the study. A total of 33 patients whose age ranged from
45 to 90 years, had no other malignancy in a different organ, had
recently received a diagnosis of prostate adenocarcinoma, had
received no prior treatment, and were planned to undergo either
radical prostatectomy, radiotherapy, chemotherapy, or hormone
therapy were included in the study as the experimental group.
A limited number of patients who met the inclusion criteria but
had a PSA level >50 were excluded from the study with statistical
concerns. Blood samples were collected from both groups.

Sera

Blood samples were left to clot for 30 min before using a serum
separator tube to centrifuge the samples for 15 min at a 1000-
gram cycle. The resulting serum was immediately analyzed. We
divided an equal amount of samples to heparin, citrate, or EDTA
tubes and kept them at -20 °C. We refrained from repeating the
congealment-defrosting procedure. Before usage, reactives and
samples were heated at room temperature of °C Samples, both
standard and control solutions, were analyzed twice.

Range of Analysis

Standard curve concentrations for ELISA tests were 2000 pg/mL,
1000 pg/mL, 500 pg/mL, 250 pg/mL, 125 pg/mL, 62.5 pg/mL, and
31.2 pg/mL. This analysis recognized recombinant and natural
human CAV-1. No significant cross-reactivity or interaction was
observed. For CAV-1, a minimal detectable dose is typically <7.8
pg/mL. The sensitivity or lowest level of determination for this
analysis is defined as the lowest protein concentration that can
be distinguished from zero.

Each standard, control, and sample solution was read twice, and
average measurements were obtained. Thereafter, the zero stan-
dard's average optical density was subtracted from this average
measurement. Using a computer software capable of forming a
four parameter logistic curve, we cleaned out the data to form
a standard curve. The most compatible axis was determined by
regression analysis.

The present study used a human caveolin-1 ELISA kit (microplate
96 test research kit; Cusabio Biotech Co., Ltd., China).

RESULTS

The present study was conducted in Taksim Training and Research
Hospital Urology Clinic with 33 experimental group patients with



a mean age of 67.2 (45-90) years and 16 control group patients
with a mean age of 56.68 (48-77) years. PCa was detected in all
33 patients, 27 of whom had prostatectomy, and the remaining 6
began hormonotherapy. Of these 33 patients, 2 had a Gleason
score of 4, 16 had a Gleason score of 6, 10 had a Gleason score
of 7, 3 had a Gleason score of 8, and 2 had a Gleason score of 9.
In 3 patients who received biopsy, adenocarcinoma was detected
on all cores. One patient had an area suspicious for metastasis,
2 patients had bladder stone, and 1 patient had cystic lesion in
the liver.

PSA and CAV-1 were found to be higher in cases with PCa than in
the control group (see Table) (p<0.05).

CAV-1 (correlation coefficient: 0.43) and PSA (correlation coef-
ficient: 0.48) were observed to increase with age (see Figure 1)
(p<0.05).

A linear correlation was observed between PSA and CAV-1 on all
cases included in the study (p<0.05).

In the linear regression graph that includes patients whose PSA was
>10, there is no significant linear relationship between CAV-1 and
Gleason score. Average scores were compared statistically using t-
test. Linear regression analyses and Pearson correlation coefficients
were used to examine the relationship between the two groups.

DISCUSSION

Prostate cancer is one of the major health problems for the con-
temporary male society. In Europe, approximately 2.6 million
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Figure 1. Correlation between PSA and caveolin

Table. Comparison of two groups (prostate cancer and
control groups)

PCa(+) PCa(-) p
Average 476+66.9 (357-608) 336+44.1 (247-410) <0.05
value
of caveolin
Average 67.3+£9.1 (45-96) 56.7+7.6 (48-77) <0.05
age
Average 12.3+8.7 (3.47-45) 1.1+0.64 (0.34-2.64) <0.05
PSA
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people are diagnosed with cancer annually, and prostate cancer
makes up 11% of all male cancers (15, 16).

During diagnosis, patients are tested for PSA and digital rectal
examination (RT). However, PSA tests do not provide definitive
information for cancer diagnosis. Consequently, there is a need
for a new diagnostic parameter. A study has documented that
men with benign prostate hyperplasia have higher serum CAV-
1 levels than men with prostate cancer (17). In our study, blood
samples of patients with prostate cancer had statistically high lev-
els, but in blood from patients having cancer, CAV-1 had the low-
est level at 357 pg/mL, and the highest level was detected in the
control group patients at 410 pg/mL, respectively. Whether these
patients with low PSA levels have cancer is open for debate.
However, we know that PSA level is not a definitive diagnostic
parameter. Even though we found a linear correlation between
patients’ PSA result and their CAV-1 levels, separate analyses of
the control group and the cancer group did not provide similar
result.

Raventds and colleagues have studied 280 patients and reported
that based on the results of the prostate biopsies conducted ac-
cording to the D'Amico criteria, cancer in one core or minimum
tumor value of 0.45 cm3 provides guidance for deciding between
radical surgery and active surveillance (18). In our study, the bi-
opsy percentage of patients with prostate cancer did not have a
statistically significant relationship with CAV-1 levels. Neither did
the linear regression graph of the PSA result of these patients
provided significant results. Such changes in the CAV-1 and PSA
levels serve as a guideline in our decisions about low-grade pa-
tients who would benefit from active surveillance.

Guang Yang and colleagues conducted a study in which they
analyzed 189 radical prostatectomy specimens using the Cox
regression model and reported that CAV-1 is an independent
prognostic factor for indicating progression. CAV-1 levels were
related to not only Gleason score, lymph node positivity, metas-
tasis, and positive surgical margins but also the progression of
prostate cancer (19).

In our study, on the other hand, there was no significant relation-
ship between the Gleason score and CAV-1 levels.

Tahir et al. (20) studied 419 patients diagnosed with PCa and
indicated that a combination of serum PSA >10 ng/mL, serum
CAV-1, and biopsy Gleason score can predict recurrence. In our
study, regression graph of patients with PSA scores >10 failed to
provide a significant result. This suggests that our results do not
support the findings of Tahir and colleagues.

CAV-1 loss in the prostate cancer stroma was shown to be related
to recurrence, survival, and tumor progression (21).

In light of this information, even though CAV-1 levels were high
in patients with prostate cancer, our results indicate that it is not
related to the Gleason score, tumor volume, or PSA levels. There-
fore, this information is not sufficient for deciding which patient
should be considered under active surveillance. Thousands of
patients worldwide undergo unnecessary biopsy due to high
PSA, indicating high costs and loss of workforce. In our study, the
control group patients had higher CAV-1 levels than patients with
prostate cancer, and the guestion regarding which patients can
be spared of prostate biopsy remained unanswered.
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Since the CAV-1 ELISA kit is not routinely used, automatic equip-
ments for evaluating the level of this marker are not developed.
Measuring CAV-1 levels require human power. Since it is still on
the research phase, it is used for company-supported research
rather than that for diagnostic purposes. As a result, its testing
cost per unit is 3-4 times higher than routinely used PSA.

CONCLUSION

The widespread use of blood testing for PSA resulted in an in-
crease in the number of prostate biopsies for early diagnosis of
prostate cancer. Out of four men who undergo prostate biopsy
due to high PSA, only one has prostate cancer. Furthermore,
considering some men have normal levels of serum PSA, tumor
diagnosis can be late in patients with prostate cancer. There are
currently genetic and molecular studies, such as the PCA3 gene
tested on a urine sample that are expected to aid the diagnosis
of prostate cancer (22). In conclusion, in spite of the testing dif-
ficulties and high costs related to this marker, CAV-1 research is
promising. Therefore, CAV-1 tests should be further researched
for the diagnosis and surveillance of prostate cancer.
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oz

Amag: Probiyotik 6zellikleri ile konakta koruyucu rolleri oldugu distinilen Lactobacillus acidophilus ve Lactobacillus casei'nin eriskin tip 1 di-
yabet (T1DM) hastalar ve saglikli kontrol gruplarindaki bireylerin bagirsak mikrobiyotasindaki miktarlarinin real-time PCR yontemi kullanarak
saptanmasi ve erigkin T1DM hastalari ve saglikli kontrol gruplar arasinda miktarlar acisindan bir fark bulunup bulunmadiginin belirlenerek, Tip 1
diyabet hastalarinda bu probiyotik bakterilerin &nemi hakkinda bazi verilerin belirlenmesidir.

Yéntemler: Calisma, Ocak 2014-Ekim 2014 tarihleri arasinda, T1DM tanisi almis olan 53 erigkin hastadan ve saglikli kontrol grubunu olusturan 53
saglikl bireyden alinan 106 diski 6rnegi ile gerceklestirildi. Diski 6rneklerinden DNA izolasyonlari gerceklestirildi. Elde edilen DNA'lar L. acidop-
hilus ve L. casei'ye spesifik primerler yardimiyla real-time PCR sisteminde calisildi. Sonuglarin istatistiksel analizi Mann-Whitney U testi ile yapild.
Bulgular: Calismamiza katilan tip 1 diyabet tanili hastalarin ve saglikli bireylerin ortalama yaslan 32,87+12,68'dir. T1IDM hastalarinda saptanan
vicut kitle indeksi (VKI), HbA1c ve aclik kan sekeri dizeylerinin, saglikli kontrol grubuna gére istatistiksel olarak ileri derecede anlamli fark go&s-
terdigi belirlenmistir (p<0,001). Buna karsin, bagirsak mikrobiyotasinda saptanan L. acidophilus ve L. casei miktar saglikli kontrol grubuna gére
istatistiksel olarak anlamli derecede fark géstermemistir (p>0,05).

Sonug: Bu calisma tlkemizde, T1DM tanili hastalar ve saglikli bireylerin bagirsak mikrobiyotasinda L. acidophilus ve L. casei miktarlarinin incelendigi ilk
calismadir. Probiyotik etkinlikleri bilinen bu iki bakterinin tlkemiz erigkin TIDM'lu hastalarinin bagirsak mikrobiyotasindaki miktarlarinda, saglikli kont-
rollere gére fark bulunmamistir. Gériisimuz, T1DM ile bagirsak mikrobiyotasinin birbirini karsilikli tetikleyen déngusu icinde, bu bakterilerin eksikligi ya
da fazlaliginin blytk énem tasimayabilecegdi yéniinde olmustur. Bu durumun, daha kapsamli calismalarla aydinlatilmasinda yarar oldugu kanaatindeyiz.
Anahtar kelimeler: L. casei, L. acidophilus, bagirsak mikrobiyotasi, real-time PCR, tip 1 diyabet

ABSTRACT

Objective: The aim of this study were to determine the amount of Lactobacillus acidophilus and Lactobacillus casei, which are considered to
have protective roles among the host-gut microbiota due to their probiotic properties, by using real-time polymerase chain reaction (PCR) and
to compare between adult patients with type 1 diabetes mellitus (T1DM) and healthy individuals.

Methods: Between January 2014 and October 2014, a total of 106 stool samples comprising those of 53 adult patients who were diagnosed with
T1DM and those of 53 healthy individuals who presented to an endocrinology clinic were included in the study. DNA was isolated from the stool
samples and analyzed with specific primers for L. acidophilus and L. casei by real-time PCR. Statistical analyses, such as Mann-Whitney U test,
were used to determine the difference among patients with TIDM and healthy individuals.

Results: The mean age of patients with TIDM and healthy individuals participating in the study was 32.87+12.68. A statistically significant
difference was observed in the body mass index (BMI) and levels of HbA1c and fasting blood sugar of patients with T1DM when compared to
those of the healthy individuals (p<0.001). Conversely, no statistically significant difference was observed in the amount of L. acidophilus and L.
casei detected in the gut of patients with T1IDM when compared to that detected in the gut of healthy individuals (p>0.05).

Conclusion: This study was the first to determine and compare the amounts of L. acidophilus and L. casei in the gut of patients with T1DM
and healthy individuals. The amount of these bacteria with known probiotic activities is not different among patients with T1IDM and healthy
individuals, and there is no change in the amount of these bacteria in both the reciprocal triggering cycle of TIDM and gut microbiota. This
situation needs to be clarified with comprehensive studies.

Keywords: L. acidophilus, L. casei, gut microbiota, real-time PCR, type 1 diabetes
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GiRiS

Tip 1 diabetes mellitus (TTDM), diinya capinda énemli bir sorun
olan ve multifaktoryal karaterli bir otoimmun hastaliktir (1). Gene-
tik ve cevresel faktorlerin kompleks interaksiyonu sonucu olusur
(2). insan bagdirsadi limeninde, 10 mikroorganizma/mL iceren
bir mikrobiyota icermekte ve bu mikrobiyotanin cevresel faktor
olarak diyabet gelisimine, intestinal immun aktivasyon yoluyla
katki sagladigr belirtiimektedir (3, 4). Bagirsak mikrobiyotasinin,
hem dogal, hem de kazanilmig immun sistemin normal gelisi-
minde ana rol oynamasi (5, é), birey icin gerekli ¢esitli metabolik
fonksiyonlara etki etmesi (7), insan ve hayvan modellerinde meta-
bolik hastaliklarin gelisiminde énemli rol oynadiginin gittikce faz-
la oranda gosteren veri alinmasi nedeniyle dikkatler son yillarda
bagirsak mikrobiyotasina yogunlagsmistir (5). Probiyotikler, konak
saghgini arttincr etkileri olan, yasayan canli organizmalar olarak
tanimlanirlar. Probiyotiklerin, in vitro olarak dentritik hicreleri,
makrofajlari, monositleri aktive ettigi ve bdylece immun sistemi
etkiledigi gosterilmistir (8). Lactobacillus spp. Uyeleri arasindan
bircok tdr, ticari probiyotik olarak kullaniimaktadir. Bu tlrler ara-
sinda Lactobacillus acidophilus ve Lactobacillus casei probiyotik
potansiyelleri kanitlanmis olan turlerdir (9). Bu bilgiler 1s1ginda,
biz de calismamizda, probiyotik 6zellikleri ile konakta koruyucu
rolleri oldugu distndlen Lactobacillus acidophilus ve Lactobacil-
lus casei'nin real-time PCR yontemi kullanarak eriskin T1IDM has-
talari ve saglikl kontrol gruplarinda miktarlarinin saptanmasini ve
erigskin T1DM hastalari ve saglikli kontrol gruplan arasinda miktar-
lar agisindan bir fark bulunup bulunmadiginin ortaya konulmasini
amacladik.

YONTEMLER

Calisma gruplarinin olusturulmasi

Bu calisma, Ocak 2014-Ekim 2014 tarihleri arasinda, Endokrino-
loji Anabilim dali poliklinigine basvuran ve tip 1 diyabet tanisi
almis olan 53 erigkin hastadan ve saglikli kontrol grubunu olug-
turan 53 saglikli bireyden alinan diski érnekleri ile Istanbul Uni-
versitesi-Cerrahpasa, Cerrahpasa Tip Fakiltesi, Klinik aragtirma-
lar etik kurulundan onay alinarak (Tarih: 31.10.2013, Karar No:
83045809/30339) Tibbi Mikrobiyoloji Ana Bilim Dali laboratuvar-
larinda gergeklestirildi. Calismaya dahil edilen her hasta ve her
saglikh kontrolden yazili onamlar alind.

Veriler analiz edilirken, istatistiksel agidan yanilgi (bias) olusmasini
onlemek amaciyla, drneklem seciminde eslestirme metodu kulla-
nilmistir, bu amagla saglikli kontrol grubu émekleri, hasta grubu
vakalar toplandiktan sonra, bu grup vakalarina yas ve cinsiyet
agisindan bire bir eglestirilen bireylerden alindi. Hasta ve kontrol
grubunda yer alan bireylerin yas araliklarina gére gruplandirilma-
sinda, hastalik kontrol merkezi (CDC)'nin diyabet tanisi alma ora-
nina gore belirledigi yas araliklar dikkate alindi (10).

Tip 1 diyabet disinda bir hastaligi olmayan, obez olmayan, son iki
hafta icinde antibiyotik kullanmamis olan, son bir ay icinde probi-
yotik kullanmamis olan, ergen olan (>18 yas) ve anne ile babasin-
da tip 1 diyabet tanisi olmayan bireyler ¢calismamiza dahil edildi.

Numunelerin Toplanmasi ve Saklanmasi

Alinan diski 6rnekleri, plastik diski toplama kaplarina alinarak der-
hal laboratuvara getirilmis ve bakterilere ait DNA izolasyon islem-
leri yapilincaya kadar -20°C'de saklandi.

Diski Orneklerinden DNA izolasyonlarinn Yapilmasi

Diski 6rneklerinden bakteriyel DNA izolasyonu, Magna Pure 96
DNA and Viral NA Small Volume kiti (Roche Diagnostics GmBH,
Mannheim Almanya) ve Diski numuneleri transport ve geri kazanim
solisyonu (S.T.A.R.buffer) (Roche Diagnostics GmBH, Mannheim Al-
manya) kullanilarak Magna Pure 96 (Roche Diagnostics, Mannheim,
Almanya) sisteminde Uretici protokolleri takip edilerek yapildi. Elde
edilen DNA'lar nanodrop spektrofotometre (Nanodrop Technologi-
es, Wilmington, DE, USA) araciligiyla kontrol edilerek, 260 nm’de
konsantrasyonlarinin ve 260/280 nm'de safliklarinin dlcimi yapildh.

Bakteriyel Kontrol Kékenlerinin Uretimi ve Plazmid Standart-
larin Olusturulmasi

Real-time PCR calismalarinda L. acidophilus ve L. casei sonuglari-
nin kontroll igin pozitif kontrol olarak ve ayricaplazmid standart-
larin olusturularak real-time PCR standart egrilerinin olusturulmasi
amaciyla, L. acidophilus icin ATCC 4356 ve L. casei icin ATCC 393
standart kokenleri kullanildi. L. acidophilus ATCC 4356 ve L. casei
ATCC 393 kontrol kékenlerinin Gretimi igin laboratuvarda, zengin-
lestirilmis Schaedler agar besiyeri ve Rogosa agar (RogA) (Fluka,
Sigma isvicre) besiyerlerine ekimler yapildi. Bu besiyerleri anaerop
jarlarda anaerop ortam saglayicilar (Oxoid Anaerogen, BD GasPak
EZ Anaerobe Container System) ile 37°C'de 72 saat inklibe edildi.
Plazmid standartlarin olugturulmasi igin 48 saatlik saf koloniler steril
bir 6ze ile alinip, ayr ayn ependorf tiplerindeki 1 ml'lik sodyum fos-
fat tamponu (PBS) icine inokile edildi. Yogunluklari 1 McFarland’a
gore ayarlandi. Uretilen bu kdkenlerden Bioeksen Ltd (Istanbul,
Turkey) tarafindan hazirlanan plazmid standartlari real-time PCR'da
standart egri olusturulmasi amaciyla kullanildi.

Real-Time PCR Ydntemi ile L. acidophilus ve L. casei Miktari-
nin Tayini

DNA'lardan L.acidophilus ve L.casei miktarlarinin saptanmasi
icin tablo 1'deki Hspé0, groEL bdlgesi spesifik primer ve problar
kullanilarak LightCycler 480 Il (Roche Diagnostics, Mannheim, Al-
manya) real-time PCR sisteminde, Fast Start Essential Probe Mas-
ter Mix kiti (Roche Diagnostics GmBH, Mannheim Almanya) ile
her bir reaksiyona tablo 2'deki reaktif miktarlan yiklenerek tretici
direktifleri dogrultusunda calisma yapildi (11, 12). Her bir reaksi-
yonda 5 ul bakteriyel DNA kullanildi. PCR profili baslangi¢ akti-
vasyon asamasi olarak; 95°C'da 10 dakika, takiben 45 siklus, de-
naturasyon, uzama ve ¢ogaltma asamasi olarak sirasiyla 95°C'da
10 sn, 60°C'da 30 sn ve 72°C'da 1 sn seklinde gerceklestirildi. Her
numune icin deney 3 kere tekrar edildi. Real-time PCR cihazi her
numunenin real-time PCR'da aldigi Cp degerini, plazmid stan-
dartlar aracihgiyla elde edilen standart egriye gére otomatik de-
Jerlendirdi ve bakteri miktarlar 6lctlda.

istatistiksel Analiz

Arastirmamizda Tip 1 Diyabet tanisi almis hastalar ve saglkli bi-
reylerin diski numunelerinden saptanan L.acidophilus ve L. casei
miktarlarinin hasta ve kontrol gruplan arasinda fark gésterip gos-
termedigi Statistical Package for the Social Sciences 20.0 softwa-
re (IBM Corp.; Armonk, NY, ABD) programinda Mann-Whitney U
analizi yapilarak belirlendi.

BULGULAR

Tip 1 diyabet tanisi almig 53 hasta ve 53 saglikli bireyle gercek-
lestirdigimiz bu calismada, hastalarin 28'inin erkek, 25'inin ise ka-
din oldugu belirlenmistir. Calismamiza katilan hastalarin ortalama
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yaslan 32,87+12,68, saglikli kontrollerde hastalarla eslestirilmis
28'inin erkek, 25'inin ise kadin olarak olusturulmustur. Ortalama
yaslari da, hastalarla benzer ve 32,87+12,68'dir.

Saglikli kontrol grubunda ortalama vicut kitle indeksi (VKI)
20,23+1,70 kg/m%iken, TIDM hastalarinda 23,25+1,63 kg/m?
olarak bulunmustur. Ortalama HbA1c saglikl kontrol grubunda
% 4,19+1,11, TIDM hasta grubunda ise %8,69+1,91 olarak sap-
tanmustir. Diger 6nemli bir parametre olan aclik kan sekeri (AKS)
ortalama duzeyi sagdlikli kontrol grubunda 91,0+5,67 mg/dLiken,
T1DM hasta grubunda 133,4+62,44 mg/dL olarak belirlenmistir.

Hastalarda saptanan VKI, HbAlc ve AKS dizeylerinin, saglikh

kontrol grubuna gore istatistiksel olarak ileri dizeyde anlamli fark
gosterdigi belirlenmistir (p<0.001) (Tablo 3).
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Tip 1 diabetes mellitus’lu hasta erkeklerin ve kadinlarin 1 gram
diskisinda bulunan L.acidophilus ve L.casei miktarlar bakimindan
T1DM'lu hastalar ve saglikli kontroller arasinda tim yas grupla-
rinda istatistiksel olarak anlamli bir fark bulunmadigi belirlenmis-
tir (p>0,05). Sekil 1 ve Sekil 2'de L. casei ve L. acidophilus igin
yapilan real-time PCR calismasi sonucu alinan ¢codalma egrileri
gorulmektedir.

Calismamizda T1DM'lu hasta ve sagdlikl kontrol grubundaki er-
keklerin digkilarindan izole edilen DNA'larindan yapilan real-ti-
me PCR calismasi sonucunda 1 gram diskida elde edilen log,,
L.acidophilus ve L.casei miktarlarinin ortalama degerleri yas
gruplarina goére incelendiginde, hasta erkeklerde saptanan
L.acidophilus ve L.casei miktari tim yas gruplarinda saglikli kont-
rol grubuna gore istatistiksel olarak anlaml dizeyde fark gos-
termemistir (p>0,05). Yas gruplarina bakilmaksizin caligmamiza
katilan tim T1DM’lu erkek hastalarda saptanan L.acidophilus ve
L.casei miktarlarinda, saglkli kontrol grubuna gére istatistiksel
olarak anlamli fark bulunmamistir (p>0,05) (Tablo 4).

Ayni sekilde TIDM'lu hasta ve saglkli kontrol grubundaki ka-
dinlann diskilarindan izole edilen DNA'larindan yapilan real-ti-
me PCR calismasi sonucunda 1 gram diskida elde edilen log,,
L.acidophilus ve L.casei miktarlarinin ortalama degerleri yas
gruplarina gore incelendiginde, gerek 19-28, gerekse 31-41 ve
43-56 yas araliklarindaki kadinlarda saptanan L.acidophilus ve
L.casei miktari saglkli kontrol grubuna gére istatistiksel olarak
anlamli dizeyde fark géstermemistir (p>0,05). Yas gruplarina
bakilmaksizin ¢aligmamiza katilan tim T1DM’lu kadin hastalarda
saptanan L.acidophilus ve L.casei miktarlarinda, saglikli kont-
rol grubuna gore istatistiksel olarak anlamli fark bulunmamistir
(p>0,05, p>0,05) (Tablo 5).

TARTISMA

Dinyada en sik gorilen endokrin hastalk olarak tanimlanan
T1DM, genetik ve cevresel faktorlerin etkisi ile olusan, multifak-
toryel, otoimmun bir hastalik olarak bilinmektedir (1, 2). Son yil-
larda biyoinformatik gelismeler ve ilerleyen molekdler teknikler
toplu yasayan mikroorganizmalar hakkinda kapsamli arastirmala-
rin baglatilabilmesine imkan tanimistir (13).

Ulusal ve uluslararasi kaynaklarda, eriskin TIDM tanisi almis bi-
reylerin bagirsak mikrobiyotasindaki probiyotik etkinlikleri ile
taninan L.casei ve L.acidophilus tirleri hakkinda yayinlanmis bir
veriye rastlayamadik. Ozellikle, eriskinlere ait verileri iceren maka-
leler henlz bulunmadigindan, calismamizdaki bulgularn cocuklar
Uzerine yapilmis calismalara ait verilerle kismen kiyaslayabildik .
Murri ve ark. (2) 2013 yilinda TIDM'lu ¢ocuklarin bagirsak mikro-
biyotasinda Lactobacillus spp. miktarinin kontrol grubuna gore
distk oldugunu, Brown ve ark. (14), ise TIDM'lu 8 cocugun diski
orneklerinde yaptiklari 16S rRNA analizi sonucunda, Lactobacil-
lus spp. miktarlarinin, kontrol gruplarina gére ylksek oldugunu
belirtmislerdir. Bu arastirmacilarin calistiklan olgu sayisi bizim
arastirmamizdaki olgu sayisina gére cok dustk ve kullandiklar
test yontemi, bizimkinden farkli oldugu icin ayrica tir dizeyinde
degil de yalnizca Lactobacillus cinsi dizeyinde bir bilgi sundukla-
rigin, TIDM’lu hastalarin bagirsak mikrobiyotasindaki probiyotik
etkinlikleri ile taninan L. casei ve L. acidophilus turleri hakkinda
kesin kabul gérmus bir sonuca henlz varilmadigi kanaatindeyiz.
Bununla beraber, her ne kadar aragtirmamiz insanlar tzerine veri-
ler icerse de benzer konuda yayinlarin bulunmamasina bagli ola-
rak bulgularimizi yapilmis olan hayvan deneyleri ile karsilastirdik.
Valladares ve ark. (15) diyabet direncli BB-DR sicanlardan izole
ettikleri Lactobacillus johnsonii ile besledikleri diyabet egilimli

Amplification Curves

Amplification Curves




BB-DP sicanlarda normalde 69. glinde saptadiklari T1DM"un 141.
gline kadar gelismedigini ve bu sicanlann ileal mukozalarindan
aldiklari 6rneklerde Lactobacillus tirlerini incelediklerinde bu
bakteri oranlarini yiksek saptadiklarini bildirmislerdir. Arastirma-
cilarin bu verilerine gére bagirsak mikrobiyotasinda bazi Lacto-
bacillus turlerindeki artisa bagli olarak T1DM'un etkilendigi disu-
nllebilir. Bizim arastirmamizda inceledigimiz Lactobacillus turleri
farkli olmakla beraber, TIDM'lu hastalarda saptadigimiz ortalama
L. acidophilus ve L. casei miktarlarinda kontrol gruplarina gére
istatistiksel olarak anlamli bir fark bulunmadigini belirledik. An-
cak L. acidophilus ve L. casei tirlerinin uzun stre BB-DP (diyabet
egilimli sican) sicanlara verilmesi sonucunda ne gibi degisimler
gorllebilecegini belirlemek icin kapsamli hayvan deneyleriiceren
arastirmalar gerekmektedir.

SONUC

Probiyotik &zellikleri ile taninan L.acidophilus ve L.casei'nin
TIDM'lu kadin ve erkek hastalarda, saglikli kisilere gore miktar ba-
kimindan fark géstermemesi, T1DM ile bagirsak mikrobiyotasinin
birbirini karsilikh tetikleyen déngusu icinde, bu bakterilerin yerini
belirlemeye yonelik daha kapsamli arastirmalara gerek oldugunu
gostermektedir. Elde ettigimiz bulgularla kisitli verilerin bulundu-
Ju bu noktaya dikkat ¢cekilmek istenmistir.
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oz

Amag: Calismamizda gestasyonel diyabetes mellitusun 6ngérilmesinde seks hormon baglayici globulin ve yiksek duyarli C reaktif proteinin
rolinln belirlenmesi amaclanmistir.

Yéntemler: Calismaya Subat 2017 ve Temmuz 2017 tarihleri arasinda klinigimizin gebe poliklinigine rutin antenatal kontrol i¢cin basvuran, 6-14.
gebelik haftasindaki 99 gebe hasta dahil edilmistir. Hastalarin yasi, gebelik haftasi, son adet tarihleri, gravida, paritesi, kilosu, boyu, GDM, mak-
rozomi ve polihidroamniyoz éykisd, sigara kullanimi, dogum sekli, dogum agirligi, seks hormon baglayici globulin ve yiksek duyarli C reaktif
protein degerleri kaydedildi.

Bulgular: Gestasyonel diyabet ve kontrol grubu arasinda yas, gravida, parite, dogumdaki gebelik haftasi ve sigara kullanimi acisindan anlamli
fark mevcut degildi (p>0,05). Viicut kitle indeksi, dnceki gebelikte gestasyonel diyabet hikayesi, mevcut gebelikte makrozomi gelisimi, polihid-
roamniyoz gelisimi, dogum adirligi ve sezaryenle dogum orani gestasyonel diyabet grubunda kontrol grubuna oranla anlamli olarak yiksek bu-
lundu. Seks hormon baglayici globulin seviyesi gestasyonel diyabet grubunda 213,4+111,33 nmol/L ve kontrol grubunda 251,64+137,94 nmol/L
olup iki grup arasinda anlamli fark saptanmadi (p=0,325). Yiksek duyarli C reaktif protein ise gestasyonel diyabet grubunda 10,12+11,36 mg/L ve
kontrol grubunda 5,18+5,91 mg/L olup iki grup arasinda istatistiksel anlamli fark mevcuttu (p=0,004). Yiksek duyarli C reaktif protein >3,25 mg/L
degerinin gestasyonel diyabeti 6ngérdirmedeki sensitivitesi %78, spesifitesi %62 olarak bulundu.

Sonug: Erken taninin maternal ve fetal mortalite ve morbiditenin azaltiimasinda son derece énemli oldugu gestasyonel diabetes mellitus icin ilk
trimesterde bakilan yiksek duyarli C reaktif proteinin 6ngérduriicti oldugu sonucuna varild.

Anahtar kelimeler: Gestasyonel diyabetes mellitus, seks hormon baglayici globulin, yiksek duyarli C reaktif protein

ABSTRACT

Objective: We aimed to evaluate the role of sex hormone-binding protein and high-sensitivity C-reactive protein for predicting gestational
diabetes mellitus.

Methods: A total of 99 pregnant women between 6th and 14th gestational weeks who were admitted to our obstetrics and gynecology
outpatient clinic between February 2017 and July 2017 were included. Age, gestational week, last menstrual date, gravida, parity, height, weight,
history of gestational diabetes mellitus, macrosomia and polyhydramnios, tobacco use, delivery mode, delivery weight, sex hormone-binding
protein, and high-sensitivity C-reactive protein levels were recorded.

Results: No difference between gestational diabetes and control group with regard to age, gravida, parity, gestational age at delivery and tobacco
use (p>0.05) was noted. Body mass index, history of gestational diabetes, macrosomia and polyhydramnios, birth weight and cesarean rates
were significantly higher in gestational diabetes group. Sex hormone-binding protein levels were 213.4+111.33 nmol/L in gestational diabetes
and 251.64+137.94 nmol/L in control group, which were not significatly different between two groups (p=0.325). High-sensitivity C-reactive
protein levels were 10.12+11.36 mg/L in gestational diabetes and 5.18+5.91 mg/L in control group and statistically significant difference was
noted between two groups (p=0.004). High-sensitivity C-reactive protein >3.25 mg/L was found to be a predictor for gestational diabetes with
a sensitivity of 78% and specifity of 62%.

Conclusion: First trimester high-sensitivity C-reactive protein was found to be a predictor for gestational diabetes mellitus in which early
diagnosis has a critical role for reducing maternal and fetal mortality and morbidity.
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GiRiS

Gestasyonel diyabetes mellitus (GDM) gebelikte baslayan ya da
ilk defa gebelikte tani alan ¢esitli derecelerdeki glukoz intoleransi
olarak tanimlanmakta olup gebeligin en sik gorilen komplikasyo-
nudur (1). Tim gebeliklerin % 6-7'sinin diyabet ile komplike oldu-
Ju bilinmekte olup, bu gebelerin yaklagik %90'inda GDM tanisi
mevcuttur (2, 3). GDM siklidi; toplumun tip 2 diyabet sikligina,
yas ortalamasina, tarama-tani kriterlerine ve etnik kdkenine goére
degisim gostermektedir. ispanya, Amerika, Asya ve izlandalilarda
GDM daha sik gorilmektedir (1). Amerika'da yapilan calismalar-
da GDM orani %6-7 olarak bildirilmistir (4). Turkiye'de degisik il-
lerde yapilan sinirli sayidaki ¢alismalarda ise GDM prevalansinin
%3-9,2 arasinda degistigi, kullanilan tani kriterine bagli olarak bu
oranin %11,4'e kadar ¢iktigi bildirilmistir (5, 6).

Anne yasl, obezite, dnceki gebelikte GDM veya makrozomik be-
bek dogum o&ykuisu, birinci derece akrabalarinda GDM varlig,
anormal glukoz tolerans dykusu ve tip 2 DM icin risk tasiyan etnik
gruptan olmak, daha 6nce agiklanamayan perinatal gebelik kay-
bi olmasi veya anomalili bebege sahip olmak, ilk prenatal vizitte
glukozlri saptanmasi, polikistik over sendromu varligi, glukokor-
tikoid kullanimi, esansiyel hipertansiyon veya gestasyonel hiper-
tansiyon varligi GDM icin baslica risk faktorleridir (7, 8).

Gebelikte diyabet gelisen kadinlarin yaklagik %50'sinde gebelik-
ten sonraki 22-28 yil icinde diyabet gelisebilecegi gosterilmistir
(9). Ayrica GDM ile komplike olan gebeliklerde preeklampsi, po-
lihidroamniyoz, preterm dogum, ani fetal kayip, dogum travmasi,
sezaryen orani, dogum sonrasi hipoglisemi, hipokalsemi, hiper-
bilirubinemi, hiperviskozite, solunum zorlugu sendromu, ani be-
bek olimd, ileri yaslarda obezite, Tip 2 DM, kardiyovaskiler bo-
zukluklar ve nérolojik entellektiel sorunlarin arttigr gésterilmistir
(9-12). Gestasyonel diyabette meydana gelen komplikasyonlarin
gelisiminden glisemik kontroliin iyi saglanamamis olmasi sorum-
lu tutulmaktadir. Perinatal morbidite, annenin glisemik kontrol
duzeyi ile orantilidir (13). Bu nedenle gebelikte tarama yapilarak
GDM'li hastalarin erken tanisi, uygun tedavisi ve takibi diyabete
bagdli anne ve bebekte gorilebilecek mortalite ve morbiditelerin
onlenmesinde kritik dneme sahiptir (14).

American College of Obstetricians and Gynecologists (ACOQ)
ve American Diabetes Association (ADA); tim gebelerin gestas-
yonel diyabet acisindan 24-28. gebelik haftasinda tek veya cift
basamakli oral glukoz tolerans testi (OGTT) ile taranmasini éner-
mektedir (15, 16).

Gestasyonel diyabet etiyopatogenezinde bircok neden &ne su-
rilmis olmakla birlikte bu konu halen tartigmalidir. GDM pato-
genezinde inflamasyonun énemli rol oynadigi daha onceki ¢a-
lismalarda goésterilmistir. TNF-alfa ve C reaktif protein (CRP) gibi
inflamatuvar molekdllerin GDM'de artig gdsterdigi bilinmektedir.
CRP, insulin direnci, hiperglisemi ve glukoz intoleransi ile iligkilidir.
Ayrica, HsCRP'nin de oberzite ve diabetes mellitus ile iliskisi ka-
nitlanmistir (17). HsCRP, 120 kDa agirliginda, non-kovalent bagli,
bes dzdes alt birimden meydana gelen, “pentraxin” ailesinden,
bir prototip akut faz proteinidir (18). HsCRP doku hasari, inflamas-
yon ve enfeksiyon sonrasi Uretilir (17). Glukoz dengesinde etkili
bir diger belirte¢c de seks hormon baglayici globulin (SHBG)'dir.
instilin direnci durumlarinda diisiik SHBG seviyeleri sik goriilmek-
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te ve asin kilolu populasyonlarda GDM ve takiben Tip 2 DM ge-
lisiminin potansiyel bir dngdrduriclst olarak distnulmektedir
(19, 20). Serum SHBG duzeylerini degerlendiren prospektif kesit-
sel calisma SHBG konsantrasyonlarinin GDM'li hastalarda normal
gebeliklerden anlamli derecede dislk oldugunu bildirmistir (21,
22).

Gunumizde GDM taramasinda onerilen OGTT testinin pratik uy-
gulanabilirligi gittikce daha zor bir hal almaktadir. Turk toplumun-
daki inaniglar, sosyal medyadaki yanlis bildirimler ve gebelikteki
sindirim sistemi bozukluklanini tetikleyen glukozlu su icilmesi bas-
lica zorluklardir. Bu calismada 24-28. haftada uygulanan OGTT
testine alternatif olabilecek ve daha erken gebelik haftalarinda
GDM tanisi koyulmasini saglayabilecek SHBG ve HsCRP gibi mo-
lekillerin Tark toplumundaki GDM hastalanindaki seviyelerinin
belirlenmesi ve bunlarin GDMbyi éngdrdirmedeki rolleri arasti-
rilmistir.

YONTEMLER

Calismaya Subat 2017 ve Temmuz 2017 tarihleri arasinda klini-
gimizin gebe poliklinigine rutin antenatal kontrol icin bagvuran,
6-14. gebelik haftasindaki 100 gebe hasta dahil edilmistir. Calig-
maya dahil edilme kriterleri 18-40 yas arasinda olma, 6-14.gebelik
haftasinda tekil gebelige sahip olma, 1.trimesterde bakilan kan
orneginde HbATc<%6, aclik kan sekeri (AKS)<126 mg/dL, tokluk
kan sekeri (TKS)<200 mg/dL olmasi olarak belirlendi. Diglama
kriterleri ise, Tip 1 ya da Tip 2 DM tanisi almis olmak, herhangi
bir endokrinopatiye veya inflamatuvar hastaliga sahip olmak, kar-
bonhidrat metabolizmasi tzerine etkili ilag kullanimi varligi, cogul
gebelik ve calismaya s6zIU ya da yazili onam vermemek olarak
belirlendi. Calismaya dahil edilen gebelerden biri 18.gebelik haf-
tasinda abort ettiginden calisma disi birakilarak calismaya 99 has-
ta ile devam edilmistir.

Calismaya dahil edilen gebelerin gebelik haftalari son adet ta-
rihleri ve ultrasonografi muayenesi yapilarak belirlenmistir. Has-
talanin yasl, gebelik haftasi, son adet tarihleri, gravida, paritesi,
kilosu, boyu, GDM, makrozomi ve polihidroamniyoz dykisd, si-
gara kullanimi, dogum sekli ve dogum agirhgi kaydedildi. Has-
talardan rutin tetkikleri alinirken 8 saat aclik sonrasinda HsCRP
ve SHBG i¢in kan &rnekleri alindi. Ayrica calismaya dahil edilen
gebelere GDM taramasi igin 24-28.gebelik haftalar arasinda 75
gram OGTT uygulandi. Bu islem 6ncesinde gebelere herhangi
bir diyet programi uygulanmadi. Normal deger olarak Uluslara-
rasi Diyabet ve Gebelik Calisma Grubu'nun énerdigi degerler
baz alindi. AK$ 92 mg/dL ve alti, 1. saat 180 mg/dL ve alti 2. saat
153 mg/dL ve alti normal sinirlar kabul edildiginde 14 gebeye
GDM tanisi konuldu. GDM saptanan gebeler tedavi plani icin
endokrinoloji poliklinigine yonlendirildi. Tim hastalara énce-
likle diyet tedavisi baslandi. Hastalardan 2 hafta stresince aclk
ve tokluk kan glukoz duzeylerini dlcerek not etmeleri istendi.
iki haftanin sonunda aclik plazma glukozu =105 mg/dL veya 1.
saat tokluk plazma glukozu 2140 mg/dL olan 4 gebelere insilin
tedavisi bagland.

Calisma, Saglik Bilimleri Universitesi Sisli Hamidiye Etfal Egitim
ve Arastirma Hastanesi Klinik Aragtirmalar Etik Kurulu tarafindan,
21.02.2016 tarihli toplantisinda ve 747 sayi ile onaylanmis olup,
tm katilimcilardan calismaya katilim icin yazili onam alinmistir.
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istatistiksel Analiz

Calismadan elde edilen veriler Statistical Package for Social Scien-
ces versiyon 20.0 (IBM Corp.; Armonk, NY, ABD) programi ile deger-
lendirildi. Degiskenlerin normal dagilima uygunlugu Shapiro-Wilk
testi ile incelendi. Tanimlayici veriler ortalamazstandart sapma,
ylzde ve median (minimum:maksimum) seklinde ifade edildi. Has-
ta ve kontrol grubu arasindaki karsilastirmalar icin normal dagilan
degiskenler icin Student-t test, normal dagilim gostermeyen de-
Jiskenler icin Mann-Whitney-U testi ve kategorik degiskenler icin
ki-kare testi kullanildi. SHBG ve HsCRP’nin GDM'yi éngérdirme
gliciinin degerlendiriimesinde ROC analizi uygulandi ve sensiti-
vite, spesifite, pozitif ve negatif 5ngdri degerleri hesaplandi. Tum
analizler icin p<0,05 degeri istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismaya dahil edilen tim hastalarin yas ortalamasi 27,79+5,54 yil
(minimum 18: maksimum 43) olarak tespit edildi. Ortalama gravi-
da 2 (1:4) ve ortalama parite 1 (1:3) idi. Hastalarin 14'Unln (%14,1)
sigara kullandigi, 7>sinde (%7,1) GDM &ykist oldugu, meveut ge-
belikte 3'Unde (%3) makrozomi ve 5inde (%5,1) polihidroamniyoz
gelistigi tespit edildi. Sezaryen orani %23 olarak hesaplandi.

Gestasyonel diyabetes mellitus (GDM) ve kontrol grubunun
6zellikleri Tablo 1'de gésterildi. iki grup arasinda yas, gravida,
parite, dogumdaki gebelik haftasi ve sigara kullanimi agisindan
anlamli fark mevcut degildi (p>0,05). Vicut kitle indeksi (VKI),
onceki gebelikte GDM hikayesi, mevcut gebelikte makrozomi
gelisimi, polihidroamniyoz gelisimi, dogum agdirhgi ve sezar-
yenle dogum orani GDM grubunda kontrol grubuna oranla
anlaml olarak yluksek bulundu. SHBG seviyesi GDM grubun-
da 213,4£111,33 nmol/L ve kontrol grubunda 251,64+137,94
nmol/L olup iki grup arasinda anlamli fark saptanmadi (p=0,325).
HsCRP ise GDM grubunda 10,12+11,36 mg/L ve kontrol gru-
bunda 5,18+5,91 mg/L olup iki grup arasinda istatistiksel anlam-
I fark saptandi (p=0,004).

GDM'yi 6ngordirmede HsCRP'nin rolini degerlendirmek igin
ROC egrisi cizildiginde, egri altindaki alan 0,72 ve cut-off degeri
3,25 mg/L olarak bulundu (p=0,007). GDM tanisinda HsCRP'nin
sensitivite degeri %78 ve spesifite dederi %62 idi. Pozitif ve ne-
gatif prediktif degerler ise sirasiyla %67,2 ve %73,8 olarak hesap-
landi. HsCRP parametresinin GDM tanisindaki degerini gosteren
ROC egrisi Resim 1'de gosterilmistir.
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Resim 1. Gestasyonel diyabetes mellitusu 6ngérmede HsCRP'nin rolii

TARTISMA

Gebelikte baglayan ya da gebelikte tani alan glukoz intoleransi
olarak tanimlanan GDM, anne ve bebekte ileri yasam déngule-
rinde diyabet, hipertansiyon, kardiyovaskuiler ve ndrolojik komp-
likasyonlarla seyredebilen bir durumdur (1). Yapilan caligmalar
GDM olan hastalarin ne kadar erken teshis edilip tedavisi basla-
nirsa komplikasyonlarin o kadar az oldugunu gdstermistir. Nanda
ve ark. (23) gebelikte olusabilecek komplikasyonlari erken sapta-
ma Uzerine yaptiklar calismada ileri anne yasinin, artmis VKi'nin,
etnisitenin, dnceki gebelikte GDM &ykisinin, makrozomik be-
bek dogurma 6ykuisinin sonraki gebeliklerde GDM gelisimi igin
belirleyici olabileceklerini gostermistir. Bizim calismamizda da
VKI, énceki gebelikte GDM hikayesi, mevcut gebelikte makro-
zomi gelisimi, polihidroamniyoz gelisimi, dogum agirligi ve se-
zaryenle dogum orani GDM grubunda kontrol grubuna oranla
anlamli olarak yiksek bulundu.

inflamasyonun GDM patogenezinde rol oynadigi bilinmektedir.
Bu nedenle GDM tani ve prognozunda bir¢ok inflamatuvar mo-
lekdl arastinilmigtir. Bu molekillerden birisi de HsCRP'dir. Denis-
son ve arkadaglarinin ortaya atmis oldugu hipotezde GDM igin
risk faktort olarak bilinen maternal obezitenin dustk dereceli
bir inflamasyon hali olusturdugu éne strtlmdstir. Bu nedenle
HsCRP metabolik ve kardiyovaskiler hastaliklar gibi obezite ile
ilgili herhangi bir hastalik icin risk faktérd olarak distndlmusttr
(24). Dolayisi ile inflamatuvar molekdl olan HsCRP nin de GDM
de yuksek olabilecedi hipotezi olusturulmus ve ¢aligsmalarla bu
desteklenmistir (25, 26). Bo ve arkadaslar 2005 yilinda yaptiklar
calismada HsCRP'nin GDM'deki inflamatuvar sireci destekler
nitelikte yiikseldigini ve bu durumun VKi ile iliskili oldugunu
gOstermistir (27). Wolf ve arkadaslarinin 2003>te 43 GDM gelisen
ve 94 normoglisemik hastada yaptiklar vaka kontrol calismasin-
da 1. trimester CRP duzeyleri degerlendirilmis ve ilk g aylik CRP
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dizeyleri kontrol grubu ile karsilastinldiginda GDM grubunda
anlamli dizeyde yiksek bulunmustur (28). Bizim ¢alismamizda
da HsCRP, GDM grubunda kontrol grubuna oranla yuksek bu-
lunmustur. Onceki calismalara benzer sekilde VKi'nin de GDM
grubunda yUksek olmasi sonucunda HsCRP artiginin obezite ve
GDM'nin inflamatuvar streci ile iliskili oldugu sonucuna vanldi.
Ayrica calismamizda HsCRP'nin 3,25 mg/L lzerindeki degerle-
rinin %78 sensitivite ve %62 spesifite ile GDM'yi 6ngérdirdigi
tespit edilmistir.

Globulin (SHBG) insilin direnci ve tip 2 DM gelisimi ile iliskisi
oldugu gosterilmis bir diger molekildir. SHBG dusukligunin
(cinsiyet fark etmeksizin) Tip 2 DM agisindan belirleyici oldugu
bulunmustur (29, 30). Hem instilin hem de insilin benzeri biylime
faktoéri-1'in, in vitro olarak HepG2 hicreleri tarafindan SHBG sek-
resyonu Uzerinde inhibe edici etkisi nedeniyle, SHBG seviyeleri-
nin, instlin direnci veya hiperinstlineminin bir belirteci olabilece-
gi dustinilmektedir (31). Caglar ve arkadaglarinin GDM'de SHBG
nin prediktif degerini degerlendirdikleri 93 gebenin dahil edildigi
calismalarinda, 30 gebe GDM ile komplike olmus ve bu gebe-
lerde 13-16. haftada bakilan SHBG seviyelerinin kontrol grubuna
oranla daha dustk oldugu tespit edilmistir. Ayrica ayni calismada
GDM 6ngorist icin SHBG nin gebelidin erken déneminde tara-
mada degerli oldugu sonucuna varilmistir (32).

Globulin (SHBG) ve GDM iligkisini degerlendiren baska bir calig-
mada da ilk trimesterde disik SHBG duzeyleri saptanan hasta-
larda GDM gelisme ihtimalinin arttigi ve SHBG seviyelerindeki
azalmanin instlin kullanim ihtiyaci olan hastalarda daha belir-
gin oldugu saptanmistir (31). Maget ve arkadaslarinin SHBG'nin
GDM &éngorusiindeki yeri ile ilgili calismalarinda SHBG'nin
GDM'yi %85 duyarlilik ve %37 6zgullik ile GDM'yi éngdrdir-
digu gosterilmistir. Bu ¢alismada dikkat ceken bir diger nokta
da HsCRP ve SHBG'nin kombine edilerek GDM 6ngordirici-
lGgiindeki rolinin degerlendirilmesidir. HsCRP ve SHBG kom-
binasyonunun %75,46'lik dogruluk orani ile GDM'yi gosterdigi
bulunmustur (33). SHBG, hormonal ve metabolik faktorlere ek
olarak genetik heterojeniteden etkilenmektedir ve son bulgular
SHBG geninde kalitsal tek nikleotid polimorfizmlerin GDM ve
Tip 2 DM gelisim riski tagidigini géstermektedir. SHBG seviye-
leri, insilin konsantrasyonlari ve insllin direnci ile ters orantilidir
(19,20). Bizim calismamizda SHBG seviyeleri GDM’'de anlamli
bulunmadi. Bunun nedeninin Tirk toplumundaki genetik poli-
morfizm ya da ¢alismamizin hasta sayisi azligi olabilecegini du-
stinmekteyiz.

Calismanin Kisitliliklan

Calismamiz bir¢ok kisithliga sahiptir. Bunlarin birincisi, calismami-
zin tek merkezli olusudur. ikincisi ise hasta sayisinin azligidir. Ayri-
ca degerlendirilen belirteclerin ikinci trimesterde tekrarlanmamis
olmasi da bir diger kisithlik olarak degerlendirilebilir.

SONUC

Gestasyonel diyabetes mellitus (GDM) gebeligin en sik kompli-
kasyonudur ve erken tani ile hem maternal hem de fetal acidan
mortalite ve morbiditenin dnemli dl¢lide azaltilabildigi bir du-
rumdur. Dolayisi ile gebeligin erken haftalarinda biyokimyasal
belirteclerin GDM'yi éngdrdirmesi son derece dnemlidir. Biz de
bu calismanin sonucunda ilk trimesterde bakilan HsCRP'nin GDM
icin 6ngorudirict olabilecedi sonucuna vardik.
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ABSTRACT

Purpose: Fournier gangrene is a potentially morbid, polymicrobial infection-related disease with aggressive progression. Suitable antibiotherapy,
aggressive surgery, recurrent dressing, and debridement are sufficient for Fournier gangrene treatment. However, owing to the extended duration
of hospitalization and high mortality rates, there is still a need for new treatment options. The aim of the present study was to investigate the
effects of vacuum-assisted closure (VAC) therapy on the difficult recovery process following the operation.

Methods: The study was conducted on 23 patients diagnosed with Fournier gangrene who applied to our clinic between July 2010 and October
2014. All parameters in the clinical study were evaluated retrospectively. Fournier gangrene diagnosis was based on the criteria defined by Fisher
et al. in 1979. On postoperative day 1, all patients were re-debrided, and the wounds were dressed with silver nitrate VAC. Patients included
in the study were evaluated based on age, comorbidities, duration of the surgical procedure, number of debridement procedures, duration of
hospitalization, duration of VAC use, mortality, blood transfusion, and need for enterostomy.

Results: The mean age of the patients was 61.5£7.6 (48-77) years. The total operation time was 52 (30-98) min. The average number of
debridement procedures was 1.6 (1-3) Clinical examination and laboratory tests of 23 patients in our clinic showed that 17 patients met the
sepsis criteria. Of the 17 patients, nine had kidney failure, five had respiratory organ failure, and three had adequate organ failure. The wound of
11 out of 21 patients was closed primarily. The remaining 10 patients were closed with plastic surgery. The mean duration of VAC was 12.8+3.7
(3-21), and the mean duration of hospitalization was 13.8+3.7 (4-22).

Conclusion: Owing to high rates of mortality, there is still a search for new treatment options for Fournier gangrene. VAC treatment is indicated to
decrease the duration of hospitalization and number of debridement procedures. The decrease in the duration of hospitalization also decreases
the number of work days lost.

Keywords: Fournier gangrene, sepsis, vacuum treatment

oz

Amag: Fournier gangren, agresif progresyon gosteren, potansiyel olarak morbid, polimikrobiyal enfeksiyon ile iliskili bir hastaliktir. Tedavisi icin
antibiyoterapi, agresif cerrahi, tekrarlayan pansuman ve debridman yeterlidir. Ancak, hastanede yatis siresinin uzamasi ve yiksek mortalite oran-
lari nedeniyle, yeni tedavi segeneklerinin arastirilmasi halen devam etmektedir. Bu ¢calismada amacimiz, vakum destekli kapama (VAC) tedavisinin
operasyon sonrasi zor iyilesme slrecine etkisini aragtirmaktir.

Yéntemler: Calisma Temmuz 2010 - Ekim 2014 tarihleri arasinda klinigimize basvuran Fournier gangren tanisi alan 23 hasta ile gerceklestirildi. Kli-
nik calismada tim parametreler retrospektif olarak degerlendirildi. Fournier gangren tanisi, 1979'da Fisher ve meslektaslari tarafindan belirlenen
kriterlere gore konuldu. Ameliyat sonrasi ilk glinde tim hastalar yeniden debride edildi ve yaralar giimis nitrat VAC (VAC; Kinetic Concepts, Inc.,
San Antonio, TX) ile giydirildi. Calismaya dahil edilen hastalar yas, komorbiditeler, cerrahi islem suresi, debridman prosedirleri, hastanede kalis
streleri, VAC kullanim siresi, mortalite, kan transfizyonu ve enterostomi gereksinimi acisindan degerlendirildi.

Bulgular: Hastalarin yas ortalamasi 61,5+7,6 (48-77) idi. Ortalama operasyon suresi 52 dakika (30-98 dakika) idi. Debridman prosedrlerinin or-
talama sayisi 1,6 (1-3) olarak hesaplandi. Klinigimize bagvuran 23 hastanin klinik muayenesi ve laboratuvar testleri 17 hastanin sepsis kriterlerini
kargiladigini gésterdi. 9 hastada bobrek yetmezligi, 5'inde solunum giicliigi, 3'tinde coklu organ yetmezligi vardi. Oncelikle 21 hastanin 11'inin
yaras! primer olarak kapatildi. Kalan 10 hasta plastik cerrahi ile kapatildi. VAC suresi ortalamasi 12,8+3,7 (3-21) idi ve ortalama yatis stresi 13,8+3,7
(4-22) idi.

Sonug: Yiksek mortalite oranlarina bagli olarak, hala fournier gangren icin yeni tedavi secenekleri aranmaktadir. VAC tedavisi, hastanede yatma
sliresini ve debridman proseddrlerini azaltmak icin endikedir. Hastanede yatis stiresindeki azalma da kayip is ginlerinin sayisini azaltmaktadir.

Anahtar kelimeler: Fournier gangreni, sepsis, vakum tedavisi
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INTRODUCTION

Fournier gangrene is a potentially lethal disease characterized by
necrotizing fasciitis of the perianal, perineal, and genital regions
due to polymicrobial infection. The disease was named after Jean
Alfred Fournier, a Parisian dermatologist and venereologist, who
was the first to define it in 1883. The disease also affects the sub-
cutaneous adipose tissue and the skin of the perineal and scrotal
areas, and, for women, may have indications on the vulva (1).

In the beginning, it was thought to be an idiopathic disease that
develops secondary to bacterial colonization. Rudolph showed that
the infectious nature of the disease frequently includes Escherichia
coli, Streptococcus pyogenes, Pseudomonas aeruginosa, Klebsiella
pneumoniae, Proteus mirabilis, Enterococci, Bacteroides fragilis,
and anaerobic Streptococcus, and the special anatomy of the geni-
toperineum is a result of its unique complicated bacterial flora (2).

Since delays in diagnosis and treatment are known to increase
mortality rates, these patients should not be missed even though
they may not be symptomatic. Classical treatment approach is
aggressive surgical debridement of the regions with necrotic tis-
sue ischemia (1). Aggressive debridement and antibiotic treat-
ment are sufficient for Fournier gangrene, but debridement has
to occur repeatedly (3).

Thus, the wounds of patients with Fournier gangrene remain
open for a long time and require frequent dressing. During this
lengthy and troublesome period, patients may sometimes need
anesthesia. Recurrent dressings and debridement can have as
much negative effect on the physician as they have on the pa-
tient. A wound care system that works with a vacuum system in-
creases the blood build-up of the tissue, decreases the pressure
on the wound, as well as edema, and, therefore, speeds up the
healing process. Vacuum-assisted closure (VAC) is successfully
used in the treatment of a range of wounds. VAC is a treatment
method during which a sealed dressing consisting of silver ni-
trate foam, binder, and a cover is applied to an open wound with
negative atmospheric pressure (75 mm Hg) (Figure 1) (4).

Following the surgical resection of Fournier gangrene, VAC treat-
ment is used efficiently as antibiotic or antiseptic dressings and
hyperbaric oxygen treatment (5). VAC treatment has been used
for years for infected inguinal wounds, and wounds that require
emergency femoral artery surgery and skin graft (6).

The aim of the present study was to investigate whether VAC
treatment, a successful method for a range of wounds, provides
efficient results for patients with Fournier gangrene, which has a
significantly compelling healing process.

METHODS

A total of 23 patients diagnosed with Fournier gangrene who ap-
plied to our clinic between July 2010 and October 2014 were in-
cluded in the study. The study was conducted in accordance with
the Declaration of Helsinki. Fisher et al. (7) assert the following six
histological criteria for diagnosis of necrotizing fasciitis:

extensive necrosis of the superficial fascia,

moderate to severe systemic toxicity,

absence of muscle involvement,

no demonstration of Clostridia in wound and blood cultures,
absence of major vascular occlusion,

intensive leukocytic infiltration, necrosis of subcutaneous tis-
sue, and microvascular thrombosis on pathological examina-
tion of the debrided tissue.

o kw2

All parameters were evaluated retrospectively. Abscess and soft
tissue infections that do not fit the Fournier criteria were exclud-
ed from the study. Gangrenes that do not include the scrotum
were also excluded.

Statistical Analysis

Data from the patients were statistically analyzed using Statistical
Package for Social Sciences 16.0 for Windows (SPSS Inc., Chica-
go, IL, USA). Descriptive and frequency analyses were conducted
to evaluate demographic and clinical data.

Patients were started on triple antibiotics without waiting for their
histopathology results and were transferred to surgery. On post-
operative day 1, all patients were dressed using silver nitrate VAC
(VAC,; Kinetic Concepts, Inc., San Antonio, TX, USA) (Figures 2, 3).

Patients included in the study were evaluated based on age, co-
morbidities, duration of the surgical procedure, number of de-
bridement procedures, duration of hospitalization, duration of
VAC use, mortality, blood transfusion, and need for enterostomy.

All patients were operated on the day of their application after
starting their triple antibiotic treatment (ceftriaxone 2 g, genta-
micin 3 mg/kg/day, and metronidazole 1-1.50 g/day). Infected
and necrotic tissues were debrided with aggressive surgery. The
surgical region was washed with oxygenated water and covered
with antiseptic bandage.

On postoperative day 1, all patients were debrided once again,
and the wounds were dressed with silver nitrate VAC. Patients un-
derwent radical surgical debridement. The dressing was changed
every 48 or 72h. Minimal debridement procedures that did not
occur under anesthesia were not included as data.

RESULTS

The mean age of the patients was 61.5+7.6 (48-77) years. The
mean duration of operation was 52 (30-98) min. The mean num-
ber of debridement procedures was calculated as 1.6 (1-3). The
wound was dressed with VAC under constant negative pressure
(75 mm Hg).



Figure 2. First post-operative day debridement

In one patient with perineal fasciitis, an enterostomy procedure
had to be conducted to prevent wound contamination.

Of the 23 patients, 60.8% had a history of diabetes, whereas 43%
had a history of chronic disease, such as hypertension, chronic
obstructive lung disease, or ischemic heart disease. Two patients
were exitus due to sepsis-related multiple organ failure on post-
operative days 4 and 6 in the intensive care unit prior to their
extubation.

Of the 23 patients who applied to our clinic, clinical examination
and laboratory tests of 17 patients indicated that they met the
sepsis criteria. Of the 17 patients, nine had renal impairment, five
had respiratory difficulties, and three had multiple organ failure.

The wounds of 11 out of 21 patients were closed primarily. The
remaining 10 patients were closed by plastic surgery. Mean VAC
duration was 12.8+3.7 (3-21), and mean number of hospitaliza-
tion duration was 13.8+3.7 (4-22).
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Figure 3. Postoperative VAC application
VAC: vacuum-assisted closure

DISCUSSION

In 1883, Professor Jean Alfred Fournier reported three cardinal
clinical factors for Fournier gangrene: scrotal swelling for young
males with sudden painful onset, fast progressing gangrene, and
absence of a definite cause (8). Currently, the disease affects fe-
males and children as well, even though the prevalence rate in
males is 10 times higher than that in females (9). Lower preva-
lence rates in females are partially due to fewer reports and bet-
ter perineal drainage (10). Children are also rarely affected due to
the lack of risk factors, such as alcoholism or diabetes (11).

All 23 patients who applied to our clinic were males. Since female
patients are inclined to apply to gynecology clinics, and since
children are usually examined in pediatric surgery clinics, our se-
ries lacks data from these patient groups.

When perineal, genital, or perianal necrotizing fasciitis is iden-
tified, primary surgery must be conducted without waiting for
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the results of pathological evaluations, or the patient should be
transferred to a hospital with specialists who treat such cases.
Fournier gangrene-related mortality rates are reported to be
lower than other necrotizing fasciitis types (3%-45%) (12).

In our study, Fournier gangrene-related mortality rate was 8.7%,
consistent with the literature. The primary reason for mortality
was the development of sepsis, which also includes coagulopa-
thy, acute renal failure, diabetic ketoacidosis, and multiple organ
failure (13).

Kaul et al. (14) reported that for these cases, hypotension, bacte-
remia, and age >65 years increase mortality. On the other hand,
Faucher et al. (15) indicated that comorbid diseases do not have
an effect on mortality. However, Francis et al. (16) argued that
mortality is 50% in cases with three or more risk factors (age >50
years, malnutrition, alcoholism, hypertension, and intravenous
drug addiction). In our study, two exitus patients were compat-
ible with Faucher’s study and had diabetes, hypertension, and
cardiopulmonary diseases. Cause of death was sepsis-related
multiple organ failure. These patients had applied to our hospital
in the late phases of the disease and they were people living
on the streets under significantly disadvantageous conditions.
These factors were also observed to be effective on mortality.
Fournier gangrene is related to low socioeconomic status and is
more frequent in poor societies (17).

Concerns may arise regarding a possible increase in anaerobic
microorganisms as a result of applying a closed suction system to
an anaerobic wound. The working principle of the system is to in-
crease the tissue's oxygenation by increasing the region’s angio-
genesis. VAC decreases tissue edema and, therefore, annihilates
the suitable environment for bacteria (4, 18).

Vacuum-assisted closure (VAC) treatment and conventional treat-
ment were observed to have similar costs in Fournier gangrene.
Patients recover faster with VAC treatment, lightening the work-
load of physicians.

The primary side effect of VAC treatment is pain (19). When
compared with patients treated with methods other than VAC,
this pain is not a direct effect of VAC and is rather related to the
wound itself. To avoid this pain, patients may be provided with
epidural anesthesia or sedation during dressing (20).

Fournier gangrene has a lengthy treatment process and requires
extended hospitalization. Oymaci and Alejandro reported the av-
erage hospitalization duration as 25.5 and 23.7 days, respectively
(21, 22). In our study, the average duration of hospitalization was
13.8 days. Therefore, VAC treatment was observed to significant-
ly decrease the duration of hospitalization. El Bachir Benjelloun
conducted a study with 50 patients and reported the mean num-
ber of surgical debridement procedures as 2.5 (23). In our study,
patients treated with VAC had an average of 1.6 debridement
procedures, suggesting a significant decrease.

CONCLUSION

When compared with other studies in the literature, patients
treated with VAC remained in the hospital for significantly lesser
number of days than patients treated with other methods. Elimi-
nating the need for daily open wound dressing has increased

the patient’s comfort and reduced the workload of the attend-
ing physician. VAC treatment has also significantly decreased the
number of debridement procedures. However, mortality rates re-
mained unchanged. In conclusion, VAC treatment prevents labor
loss for both the patient and the physician. VAC provides promis-
ing results in the treatment of this disease with high rates of mor-
tality and morbidity. However, more studies should be conducted
for the prevention and treatment of Fournier gangrene.
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oz

Amag: Endoskopik girisimler nérosirlrji uygulamalarinda konvansiyel ydntemlerin yerini almaktadir. Bu ¢alismanin amaci néral ve vaskuler yapila-
rin pons-serebellum sisternasi anatomisinin endoskopik retrosigmoid suboksipital yaklasimla incelemek ve néral-vaskiler yapilar ile ilgili dlcimler
yapmaktir.

Yéntemler: Calismada 5 adet insan kuru kadavrasi kullanilarak, endoskopik retrosigmoid yaklagimla pons-serebellum sisternasi incelendi. Sis-
terna icindeki sinirlerin etrafindaki vaskuler yapilar ile kranyektomi capinin boyutlari, petrozal ven, trigerminal ve fasyal-vestibulokoklear sinirlerin
duraya olan uzakliklar, sinirlerin boylari, trigeminal sinirin capi ve sinirlerin birbirlerine ve petrozal vene olan uzakliklar ol¢tldu.

Bulgular: Dura ile petrozal ven, tigeminal sinir ve fasyal-vestibulokoklear sinirler arasindaki mesafe sirasiyla 34-53 mm (ort. 43,5 mm), 46-62 mm
(ort. 54,1 mm) ve 37-47 mm (ort. 42 mm) 6l¢itldl. Trigeminal sinirin capr 1,27-3,27 mm (ort. 1,8 mm) olarak &l¢ildu. Petrozal ven ile trigeminal
sinir ve fasyal-vestibulokoklear sinirler arasindaki mesafe sirasiyla 6-13 mm (ort. 9,5 mm) ve 6-12 mm (ort. 8,6 mm), trigeminal sinir ile fasyal ve
vestibllokoklear sinirler arasindaki mesafe 9-15 mm (ort. 10,1 mm) 6l¢tldi. Calismada kullanilan bes kadavrada, bes tane trigeminal sinire ve bes
tane fasyal-vestibllokoklear sinirlere arter temasi izlendi.

Sonug: Yapilan ¢alismada, pons-serebellum sisternasi ve sisternanin icindeki anatomik yapilar endoskopik olarak detayli bir sekilde incelenebildi.
Trigeminal sinire ve fasyal-vestibiilokoklear sinirlere siklikla damar basisi oldugu gérildi.

Anahtar kelimeler: Kuru kadavra, neuroendoskopi, trigeminal nevralji, pontoserebellar sisterna

ABSTRACT

Objective: Endoscopic interventions are rapidly replacing conventional methods in neurosurgical applications. The main purpose of this study
was to examine the neurovascular structures in the pons-cerebellum cistern in detail through the endoscopic retrosigmoid suboccipital approach
and to make morphometric measurements.

Methods: In five human dry cadavers, pons-cerebellum cisterna was examined by endoscopic retrosigmoid approach. Relations with the
vascular structures surrounding the nerves, the dimensions of the craniectomy diameter, the distances of the petrosal vein and the trigeminal
and facial-vestibulocochlear nerves to the dura, the length of the nerves, the diameter of the trigeminal nerves, and the distance between the
nerves and petrosal vein were measured.

Results: The distances between the dura and the petrosal vein, trigeminal nerve and facial-vestibulocochlear nerves were 34-53 mm (mean, 43.5
mm), 46-62 mm (mean, 54.1 mm), and 37-47 mm (mean, 42 mm), respectively. The diameter of the trigeminal nerve was measured as 1.27-3.27
mm (mean, 1.8 mm). The distances between the petrosal vein and the trigeminal nerve and facial-vestibulocochlear nerves were 6-13 mm
(mean, 9.5 mm) and 6-12 mm (mean, 8.6 mm), respectively, and the distance between the trigeminal nerve and facial-vestibulocochlear nerves
was 9-15 mm (mean, 10.1 mm). Arterial compression was observed at the five trigeminal nerves and five fascial-vestibulocochlear nerves.
Conclusion: In this study, pons-cerebellum cistern and anatomical neurovascular structures in this place were able to examine with endoscope
in detail. Vascular compression was frequently observed in trigeminal nerve and facial-vestibulocochlear nerves.

Keywords: Dry cadaver, neuroendoscopy, trigeminal neuralgia, pontocerebellar cistern
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GiRiS

Norosirurjide ilk endoskop kullanimini 1910°da L'Espinasse, hidro-
sefalili iki cocuk hastada sistoskop kullanarak koroid pleksuslari
yaktigini rapor etti (1, 2). 1917'de E. Doyen retrosigmoid subok-
sipital kranyektomi ile trigeminal sinir duysal kékine yonelik ilk
endoskopik yaklasimla retrogasserian nérotomiyi tanimlayip, bu
cerrahi girisime yonelik cerrahi enstrumanlar gelistirmistir (2).
llerleyen yillarda teknolojik gelismelere parelel olarak endoskop
kranyal ve spinal norosirurjikal cerrahilerde siklikla kullaniimaya
baglandi. Paolo Cappabianca ve Enrico de Divitiis sellar ve para-
sellar diger lezyonlara midehale edebilmek icin genigletilmis en-
doskopik transnazal transsfenoidal yaklagimi tanimlayip, bu cerra-
hiye uygun cerrahi el aletleri tasarladilar (3, 4). 2002'de Shahinian
ve ark. (5), trigeminal sinirin ilk tam endoskopik vaskiler dekom-
presyonu ameliyatini yayinladilar. Son 10 yil i¢cinde bu yaklagimlar
¢cok daha popdtler hale geldi, bu ¢alisma ile pons-serebellum
sisternasi ile icindeki néral ve vaskiler yapilarin ve buraya en-
doskopik ulagim yolunun anatomisinin ayrintilar, bu yapilarin
boyutlari ve birbirlerine olan mesafeleri ve pons- serebellum
sisternasinin otesindeki sisternalarin icinde bulunan anatomik
yapilarin gorllebilirligi degerlendirilmistir.

YONTEMLER

Bu calisma Istanbul Universitesi, istanbul Tip Fakiltesi, Anatomi
Anabilim Dalinda erigkin 5 adet kuru kadavrada gerceklestirildi.
Calismada teleskoplar, endoskopi setleri ve mikrocerrahi el
aletleri kullanildi. Calismada 0" agili, 2 mm capli, 26 cm uzun-
lukta ve 30° acili, 2,9 mm capli, 30 cm uzunlukta Karl-Storz Hop-
kins Il rijit endoskoplar kullanildi. Endoskop calisma kaniline
yerlestirildikten sonra c¢alisma kanuli icerisinden endoskopik
mikro el aletleri kullanilarak disseksiyonlar yapildi. Endoskop
saftlarinin kendisi ve tasarlamig oldugumuz milimetrik 6lcekli kan-
calar (MOK) kullanilarak &lctimler yapildi.

Kadavralar, anatomi disseksiyon masasina prone olarak, baslari
masanin disinda kalacak sekilde vyatinldi. Yuzi calisilacak
sahanin kars tarafina bakacak sekilde yaklagik 30" déndurilerek
pozisyonlandinldi. Retrosigmoid suboksipital kranyektomi yapildi
ve kranyektomi caplan dlclldi. Asterion ile transvers-sigmoid
sinls birlesim yeri arasindaki iliskiye bakildi. Endoskop, trans-
vers-sigmoid sinls birlesim yerine yakin acikliktan minimal sere-
bellar ekartasyon ile ilerletildi. Petrozal venin, petrozal ven kom-
pleksine baglandidi nokta ile dura arasindaki en yakin mesafe
endoskop safti kullanilarak 6l¢tldu.

Temporal kemigin posterior petroz bdlgesi boyunca ilerleyerek,
pons-serebellum sisternasinin internal akustik meatus ile Cavum
Meckelii'nin icerisinden disan dogru uzanan lateral duvarina,
anterior serebellar hemisferin posterior kuadrangler ve stiperi-
or semilunar lobulusu tarafindan olusturulan posterior duvarina,
pons ve anterior pontin membran tarafindan olusturulan me-
dial duvarina, tentoryal acikhdin altinda ambient sisternadan
ayiran ve sUperior duvari olusturan lateral pontomezensefalik
membrana, serebellomedullar sisternadan ayrilmasini saglayan,
inferiordaki araknoid duvari olusturan lateral pontomeduller
membrana bakildi. Trigeminal ve fasyal-vestibilokoklear sinirl-
erin duraya olan mesafeleri endoskop safti kullanilarak él¢tldu.
Sisterna icinde, trigeminal sinirlerin Cavum Meckelii’"den kok
giris bolgesine kadar olan uzunluklari, fasyal ve vestibilokoklear
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sinirlerin meatus akustikus internus'dan kék giris noktalarina
kadar olan uzunluklarn MOK kullanilarak 6lgiildii. Fasyal ve
vestibllokoklear sinirlerin meatus akustikus internus’'daki cikig
yerlerinden trigeminal sinirlerin Cavum Meckelii'deki ¢ikis yer-
lerine ve petrozal venlerin duraya giris yerlerine olan en yakin
mesafeleri MOK kullanilarak 6lgiildii. Trigeminal sinirlerin Ca-
vum Meckelii'deki c¢ikis yerlerinden, petrozal venlerin duraya
giris yerlerine olan en yakin mesafeleri MOK kullanilarak 6lgiildi.
Trigeminal ve fasyal-vestibllokoklear sinirlerin etrafindaki dam-
arlar ile iligkisine bakildi. Abdusens sinirin sisterna icerisindeki
kismi, Dorello kanalina girisi ve anterior inferior serebellar arter
ile iliskisi incelendi. Anterior pontin membran kesilerek prepon-
tin sisternaya, lateral pontomezensefalik membran kesilerek
ambient sisternaya ve lateral pontomeduller membran kesilerek
serebellomedullar sisternaya bakildi.

BULGULAR

Kranyektomi caplart 17-25 mm (ortalama 19,1 mm) saptandi.
Calisma icin kranyektomi ¢apinin en az 17 mm olmasi gerektigi
goraldu.

Transvers-sigmoid birleskenin yeri ile asterion arasindaki mesafe
ve yerlesim yeri iliskisi degerlendirildiginde; asterion ile transvers-
sigmoid birlegkenin %70'nde komsu oldugu,%30'nda ise farkli lo-
kalizasyonlarda bulundugu gérildi. Bundan dolayi kranyektomi
caplari ve insizyon uzunluklari degisiklik gosterdi.

Pons-serebellum sisternasini érten araknoid zarlarin yukaridan
asagiya dogru devamlilik gésterdigi gorildi. Pons-serebellum
sisternasinin anterolateralinde, araknoid zarlarin icerisinde iler-
leyen petrozal venin araknoid zarlar delerek disan ¢iktigi ve si-
perior petrozal sinlse baglandi goérildid. Petrozal venin butin
kadavralarda trigeminal sinirin stperolateralinde oldugu izlendi
(Resim 1).

Sisterna icerisine girildiginde petrozal ven, trigeminal sinir ve
fasyal-vestibulokoklear sinirlerin duraya ve birbirlerine olan
uzakliklari ile trigeminal sinir ve fasyal-vestibulokoklear sinirlerin
sisterna icerisindeki uzunluklar 8lcildi. Yapilan dl¢imler Tablo
1'de listelendi.

Kurur kadavra dokularinin genellikle atrofik olmasindan dolayi
pons-serebellum sisternasinin duvarlarini olusturan membranlarin
blyik bir kismi ve komsu sisternalardaki anatomik yapilar
kolaylikla géruntilendi.

Ambient sisterna icerisinde bulunan troklear sinirler, saydam
bir til gorinimindeki lateral pontomezensefalik membranin
arkasinda gérildu (Resim 2).

Lateral serebellomediller sisterna icindeki alt kranyal sinirler, lat-
eral pontomediller membranin arkasinda gérintilendi.

Interpedinkdler sisternanin icerisinde, stiperior serebellar ve pos-
terior serebral arterlerin proksimal kisimlari, kendi araknoid kilifi
icerisinde bulunan okulomotor sinirler gérintilendi (Resim 3).

Trigeminal sinirler incelendiginde; bir kadavrada, trigeminal sini-
rin etrafinda bosluk birakarak siniri cevrelemis, genis bir trigemi-
nal sisterna gorinimi izlenirken, digerlerinde; trigeminal siniri
siki sikiya sarmis, ince araknoid zar ve bantlar seklinde sisternal
olusumlar goralda (Resim 4).
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Resim 1. 0" teleskopla petrozal venin pons-serebellum sisternasina
giristeki gorintlsu

Resim 2. 0° endoskopla sol ambient sisterna icerisinde bulunan,*
nervus troklearisin gorintlsu

10 trigeminal sinirin porsio majér ve porsio minor lifleri
incelendiginde; bes tanesinde porsio major ve porsio minér li-
flerinin biribirinden ayrnimi yapilabilinirken, bes tanesinde ayrm
yapilamadi (Resim 5).

Bir kadavrada, sol abdusens sinirinin icinden damar gectigi
(Resim 6), digerlerinde ise sinirlerin yerinde oldugu izlendi.

Pons-serebellum sisternasi icerisindeki stperior serebellar ar-
terler incelendiginde, superior serebellar arterlerden bir tanesi
baziller arterden cift olarak ¢iktigi, U¢ tanesinin baziller arterden
ciktiktan sonra trigeminal sinirin medialinde iki dala ayrildig

Resim 3. interpedinkiiler sisternada bulunan anatomik yapilarin
gorintUst (1; stperior serebellar arter, 2; posterior serebral arter, 3;
okulomotor sinir)

ve digerlerinin trigeminal sinirin stperiorunda iki dala aynldidi
gorildu. Stperior serebellar arterlerin, trigeminal sinirlerin en sik
stperiorunda oldugu izlendi.

incelenen pons-serebellum sisternalarinin hepsinde anterior in-
ferior serebellar arterlerin yerinden tek olarak ¢iktigr gérulda. Bir
kadavrada labirentin arterin baziller arterden ¢iktigi izlenirken,
digerlerinde anterior inferior serebellar arterden c¢iktigi gérulda.
Anterior inferior serebellar arterlerin, fasyal-vestibulokoklear
sinirlerin en sik inferiorunda oldugu goraldd.

incelenen 10 trigeminal sinirin bes tanesinde, alti tane damar
basisi izlendi. Bunlardan ikisinde anterior inferior serebellar arter,
Uglnde sUperior serebellar arter (Resim 7) ve birinde sinir hem
anterior inferior serebellar arter hem de siperior serebellar ar-
ter tarafindan basiya ugramisti. Vaskiler basi gérilen trigeminal
sinirlerin iki tanesi sag ve (¢ tanesi sol tarafta idi.

Incelenen fasyal ve vestibulokoklear sinirlerin, bes tanesinde
vaskiler kompresyon izlenirken, kompresyona sebep olan
damarlarn anterior inferior serebellar arter oldugu saptand.

TARTISMA

Kuru kadavrada yapilan calisma endoskopi egitimi ve cerrahi
uygulamaya yonelik degerlendirildiginde kuru kadavralarin egitim
agisindan avantajlan olmakla birlikte bir takim dezavantajlarn da
oldugu gorildi. Endoskopik gorintilerin netliginde bozulmaya
sebep olan pons-serebellum sisternasina kan karigmasi ve BOS
akisi, canlidakinin aksine kuru kadavra beyinlerinde izlenmedi.
Ayrica kuru kadavra dokularinin atrofik olmasi canliya ve taze ka-
davralara gore daha genis calisma alani sagladigi goraldi. Tum
bu faktorler endoskopik cerrahi egitim asamasinda énemli avan-
tajlar olarak saptandi. Formalin ile fikse edilmis kuru kadavralara
ait serebellar dokularin frajil oldugu ve serebellar ekartman
esnasinda kolaylikla zarar gorip pons-serebellum sisternasi igine
dokildigu gorildi. Bu durumda da calisilan sahanin kirlenme-
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Resim 4. a, b. O'teleskopla, sol trigeminal siniri siki sikiya saran trigeminal sisterna gérintisu (a), O'teleskopla, sag, genis trigeminal sisterna

gorintusu (b)

Resim 5. a, b. 00’teleskopla, sag taraftan, trigeminal sinirin motor ve duysal kdklerinin ayriminin yapildigi gérintu (a), 30°teleskopla, sol taraftan,
trigeminal sinirin motor ve duysal kdklerinin ayriminin yapilamadigi gériinti (b)

si 6nemli bir dezavantaj olarak goérildi. Literatlrde yazarlarin
yapmis oldugu calismalarda, insanlarda endoskopik cerrahi
girisim 6ncesinde O'Donoghue ve Cappabianca kadavrada
calisma yapilmasini (6, 7), Jarrahy ise canli hayvan (domuz) mod-
eli Uzerinde caligmayi 6nermistir (8). Bu ¢alismada edindigimiz
deneyim bize, dnce endoskopik cerrahi prensiplerin ve calisilacak
bolge anatomisinin kuru kadavralarda 6grenilmesi ve akabinde
hayvan modellerinde cerrahi becerinin gelistirilmesinin faydali
olacagini telkin etmistir.

Pons-serebellum sisternasina yonelik cerrahi girisimlerde sere-
bellumun calisilan sahaya girmesini engellemek icin genel olarak
supin veya yan yatar pozisyonlar kullanilmaktadir (2, 10). Ka-

davralar yaptigimiz calismada prone olarak pozisyonlandirildi.
Kuru kadavra beyinlerinin elastisitesinin ileri derecede azalmis
olmasi ve dokuda kan akiginin olmamasindan dolay serebellu-
mun ¢alisilan sahaya sarkmadigi, pons-serebellum sisternasina
endoskobun girigini ve yapilan ¢alismayi zorlagtirmadigr gérildu.
Ayrica kadavralarin prone pozisyonda calisilacak masaya tespiti
icin ek bir gere¢ gerekmediginden kadavralar masaya kolaylikla
yerlestirildi. Bunlardan dolayr kuru kadavrada endoskopik pons-
serebellum sisterna incelemesinin prone pozisyonda yapilmasinin
calismayi teknik olarak daha kolaylastirdigi gordldu.

Endoskopik retrosigmoid suboksipital yaklagimla pons-serebel-
lum sisternasi ile ilgili kuru kadavra ¢alismalarinda kranyektomi
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Resim 6. 0" teleskop ile sol taraf abdusens sinirinin icinden gecen
labirentin arter gorlntisi

capinin en az 17 mm olmasi gerektigi saptandi. Endoskop ¢alisma
kanultne yerlestirildikten sonra, 17 mm’den kicik kranyektomi
yoluyla pons-serebellum sisternasina girildiginde, endoskobun
hareket kabiliyetinin kisitlandigi ve disseksiyon asamasinda mi-
kroaletlere yeterli aci verilemedigi gorildi. Endoskopik retro-
sigmoid yaklasimda, 19 mm’lik kranyektominin endoskop ve el
aletlerinin kullanilmasi icin yeterli acikhidi sagladidi izlendi. Lite-
ratirde yazarlarin yapmis oldugu calismalarda da bununla ilgili
benzer sonuglar elde edilmistir (11, 12).

Yaptigimiz calismada pons-serebellum sisternasinin endoskopik
yaklasimla incelenmesinin, daha kictk kranyektomi, minimal
serebellar ekartman ve buna bagdli kranyal sinirlerde minimal
gerilme, pons-serebellum sisternasi icindeki Cavum Meckelii,
internal akustik meatusun gibi anatomik yapilarin igerisinin tam
olarak gorintilenebilmis olmasinin mikroskobik yaklagimlara
gére daha avantajli oldugunu disindirmistdr. Literatlrde
yapilan calismalarda, kranyektominin kiculk, serebellar ekart-
man ve kranyal sinirlerde cekilmenin minimal olmasina bagh
olarak yumusak doku ve kranyal sinir hasarlarinin daha az oldugu
bildirilmistir. Bunlarin neticesinde de daha az postoperatif agn
ve daha cabuk iyilesme oldugu gésterilmistir (13-18). Bdylece
hastalarin hastanede kalis streleri kisalmistir (14, 15).

Endoskopik yaklasimin mikroskobik yaklasima gére avantajlari
oldugu gibi bir takim dezavantajlari da bulunmaktadir. En-
doskoptan aktarnlan goérintinin iki boyutlu olmasi, derinlik
algisinin bozulmasina sebep olmaktadir. Bir elle endoskop
kullanilirken diger elle el aleti kullanildigindan ayni anda iki el
aleti kullanilamamaktadir. Endoskop ile alinan goérinti endos-
kobun ucundan elde ediliyor olmasindan dolayr endoskop ucu-
nun gerisindeki anatomik yapilar gorintilenememektedir. Bu
durumda endoskop saftinin hareketleri ve el aletlerinin kullanimi
sirasinda endoskop ucunun gerisindeki anatomik yapilar zarar
gorebilmektedir. Dig ortam isisi ile kadavranin icindeki isinin farkl
olmasindan dolayi endoskop ucu budu yapabilmektedir. Liter-
atlrde yayinlanan calismalarda, endoskopik cerrahi ile ilgili ben-
zer dezavantajlardan bahsedilmis olup, teknolojideki ilerlemeler-
le birlikte endoskop taslyici ve yikama sistemlerinin gelistirilmesi
bu dezavantajlarin biyik kisminin énemli dlclide asilmasini
saglamistir (14-17, 19, 20) (4, 5, 8, 9, 11, 12).

Resim 7. Trigeminal siniri komprese eden vaskuler yapinin 0° endoskop
ile gorlintusuy (1; superior serebellar arter, 2; trigeminal sinir)

Yaptigimiz ¢alismada asterionun konumu, %70 oraninda trans-
vers-sigmoid birleske ile komsu olarak bulundu. Literatirde
yayinlanmis olan calismalarda, toplumlara gore farkhlik goster-
mekle birlikte asterion genel olarak transvers-sigmoid birleske
ile komsu oldugu gdsterilmistir. Asterionun transvers-sig-
moid birlegskenin asagisinda yerlesmesi ise, transvers-sigmoid
birleskenin yukarisinda yerlesmesine gore daha sik gérilmustir
(21-24).

Calismada bes farkli kadavrada incelenen 10 tane petrozal venin
10 'unda trigeminal sinirlerin stperolateralinde olarak gérildu.
Tannéver ve Rhoton'un 15 erigkin kadavrada, slperior petrozal
ven kompleksinin stperior petrozal sinlise dokilme yeri ile ilgili
yapmis oldugu calismadaki siniflandirmada, internal akustik me-
atusun lateralinden sintse dokulenler %19 (tip 1), trigeminal sinirin
"Cavum Meckkelii” ye girdigi noktanin laterali ile fasyal sinirin in-
ternal akustik meatusa girdigi noktanin mediali arasindan sinlse
dokulenler %72 (tip Il) ve “Cavum Meckkelii” nin mediali veya
yukarisindan sintse dokulenler %9 (tip 1) olarak siniflandirimistir.
Calismamizda gérmis oldugumuz petrozal venler, Tannéver ve
Rhoton’un yapmis oldudu siniflandirmaya goére, trigeminal sini-
rin lateralindekileri gosteren tip | ve tip Il sUperior petrozal ven
kompleksi grubuna uymaktadir (25). Bizim yapmis oldugumuz
calismadaki bulgular, Tannéver ve Rhoton'un yapmis oldugu
calismadaki bulgular ile celismektedir.

Abdusens siniri, pons-serebellum sisternasi icerisinde anterior in-
ferior serebellar arterin 6niinde, trigeminal sinirin “Cavum Meck-
elii” ye girdigi yerin medialinde ve inferiorunda, fasyal sinirin me-
dialinde ve sliperiorunda, anterior pontin membranin lateralinde
seyrettikten sonra “"Dorello” kanalina girdigi gorildi. Rhoton'un
posterior fossa sisternalan ile ilgili yapmis oldugu anatomik
calismada abdusens sinirinin pons-serebellum sisternasinda an-
terior pontin membranin lateralinde seyrettigi gorilmustir (26).
Yasargil’ in yapmis oldugu kranyal ameliyatlar sirasindaki sub-
araknoid sisternalarnn goézlemlerine dayali calismada, abdusens
sinirinin  prepontin sisternada bulundugunu  bildirmistir (27).



Rhoton’ un ¢alismasi bizim calismamizi destekler nitelikte iken,
Yasargil’ in calismasi bunun aksini géstermektedir.

Superior serebellar arterlerin pons-serebellum sisternasi icindeki
kismi, olgularin %60'inda trigeminal sinirlerin stiperomedialinde
gorlldi.Bir pons-serebellum sisternasi incelemesinde arterin ¢ift
olarak ¢iktigi, G¢ tanesinde baziller arterler ile trigeminal sinirlerin
mediali arasinda bifurkasyon yaptidi ve alti tanesinde trigemi-
nal siniri gectikten sonra stiperiorda bifurkasyon yaptigi izlendi.
Trigeminal sinire, bifurkasyon yaptiktan sonraki dallari ile %20,
bifurkasyon &ncesindeki ana dal ile %20 oraninda temas ettidi
gorlldi. Hardy ve Rhoton'un calismasinda siperior serebellar
arterlerin, olgularin %52'sinde trigeminal sinirlere temas ettigi
izlenmistir. Bunlarin %36'sini arterin bifurkasyon yaptiktan sonraki
dallar, %16'sini bifurkasyon dncesindeki ana dallar olusturmus.
Superior serebellar arterin, baziller arterden %92 tek dal olarak
ve %8 cift dal veya dublike olarak ¢iktigr gorilmustur (28).

Anterior inferior serebellar arterlerin pons-serebellum sisternasi
icindeki kismi, olgularin % 40'inda fasyal-vestibulokoklear sinirl-
erin inferomedialinden, %10 olguda sinirlerin arasindan gectigi
g6rildu. Anterior inferior serebellar arterler olgularin %20'sinde
fasyal-vestibulokoklear sinirlerin U¢ tarafini dolasarak seyrettigi
izlendi. Kadavralarin besinde de anterior inferior serebellar arterl-
erin, baziller arterlerden tek dal olarak ¢iktigi géraldi. Han'in 30
taze kadavrada yaptigi calismada anterior inferior serebellar ar-
terler %43,3 olguda fasyal ve vestibulokoklear sinirlerin arasinda;
%15'inde sinirlerin etrafinda gorilmustir (29). Yurtsever ve ark. (20)
kadavra disseksiyonu ve 74 erigkin insanda kranyal MR incelemesi
yaptiklar ¢alismada, anterior inferior serebellar arterlerin kadavra
disseksiyonlarinin %32,5'inde, eriskin insanlarin kranyal MR incele-
melerinin  %34,5'inde fasyal ve vestibulokoklear sinirler arasinda
oldugu goértlmustdr (30). Kim'in yaptidi calismada anterior infe-
rior serebellar arterlerin %98,1 baziller arterden, %1,9 vertebral
arterden dogdugu ve %92,3 tek dal, %7,7 cift dal olarak ¢iktigi
gorilmustir (31). Martin ve ark. (24) yaptigi calismada anterior infe-
rior serebellar arterlerin bitln kadavralarda baziller arterlerden ve
%72 tek dal, %26 iki dal ve %2 ¢ dal olarak ¢iktigi gorilmustir (32).

Trigeminal sinirler ile vaskiler yapilarin iliskisine bakildiginda, bes
(%50) trigeminal sinire alti damar temasi izlendi. Bunlardan dort
tanesi sUperior serebellar arter, iki tanesi anterior inferior serebel-
lar arterdi. Kadavralarin %10'unda sinire hem siperior serebel-
lar arter hem de anterior inferior serebellar arter temasi izlendi.
Kadavralarin %10’unda anterior inferior serebellar arterin sebep
oldugu iki tarafta damar sinir temasi izlendi. incelenen 10 tri-
geminal sinirde vendz kompresyon izlenmedi. Sinirlerde ileri de-
recede itilme ve damarlarin kompresyonuna bagli iz gérilmedi.
Rhoton‘un yapmis oldugu taze kadavra calismasinda olgularin
%60'iInda damar-sinir temasi izlenmistir. Bunlardan %52'sinde
damar temasinin sebebi stiperior serebellar arter, % 8'inde an-
terior inferior serebellar arter olarak saptanmistir. Sinirlerde yer
degisikligi veya oluklasmanin yaygin olmadigi gorilmastir (28).
Ramesh yizinde agn dykisli olmayan taze kadavralarda yapmis
oldugu calismada olgularin %3%'unda trigeminal sinire damar
temasi gormustir. Olgulardaki temas sebebi %23'tnde superi-
or serebellar arter, %7'sinde anterior inferior serebellar arter,
%5'inde vendz damarlar olarak izlenmistir. %11 olguda trigeminal
sinirin yerinde degisiklik veya oluklasma oldugu gorilmustir (33).
Cetkovi¢'in yapmis oldugu taze kadavra calismasinda olgularin

Diren ve ark.
Endoskopik Retrosigmoid Yaklasim. JAREM 2019; 9(3): 140-7

%56'sindatrigeminal sinire damar temasi izlenmistir. Temasin se-
bebi %24 petrozal ven, %20 stperior serebellar arterler ve %12
anterior inferior serebellar arterler oldugu gorilmustdr. Sinirde
distorsiyon veya oluklasma izlenmemistir (34). Jannetta'nin 20
taze kadavra ve 20 trigeminal nevraljili hastada yaptigi calismada
trigeminal sinirlere, kadavralarda %25 arteryel temas, %10 artery-
el kompresyon, %22,5 vendz temas, %10 vendz kompreyon izle-
nirken, trigeminal nevraljili hastalarda %5 arteryel temas, %80 ar-
teryel kompresyon, %22,5 vendz temas, %20 vendz kompresyon
izlenmistir (35). Canbolat'in trigeminal sinirin pons-serebellum
sisternasindaki damar sinir iliskileri ile ilgili, 50 taze kadavrada
yapmis oldugu calismada, 40 tane trigeminal sinirde sinir-dam-
ar temasi izlenmistir. 14 tane sinirde basi ve distorsiyon tipinde
temas goérllmustir. 10 kadavrada iki tarafli sinirdamar temasi
gorilmastar. 31'inde slperior serebellar arter, besinde anterior
inferior serebellar arter ve yedisinde petrozal ven ile sinir-damar
temasi izlenmistir (36).

Ueda’nin fasyal agrisi olmayip herhangi bir sebepten &turd krany-
al MR gérintilemesi yapilmis olan populasyonda yapmis oldugu
calismada 286 tane trigeminal siniri degerlendirmistir.Calismada
olgularin %28'inde sinirlerin damar temasi izlenmistir. Temasa
sebep olan arteryel yapilanin %79'unun sadece slperior sere-
bellar arter, %10'unun anterior inferior serebellar arter, %4'Gnin
sUperior serebellar arter ve anterior inferior serebellar arter,
%8'inin birden ¢ok stiperior serebellar arter oldugu izlenmistir
(37). Miller'in 30 trigeminal nevralji hastasi ve 15 fasyal agrisi ol-
mayan hastada yapmis oldugu ¢alismada asemptomatik hasta-
lardaki arteryel kompresyon %17, trigeminal nevraljili hastalarda
ayni taraftaki arteryel kompresyon %57, karsi tarafta %43 olarak
saptanmis. Asemptomatik hastalardaki venéz kompresyon %30,
trigeminal nevraljili hastalarda ayni taraftaki venoz kompresyon
%90, karsl taraftaki %60 olarak saptanmistir. Arteryel kompre-
syondan sorumlu olan vaskdler yapinin stiperior serebellar arter
oldugu bulunmustur. Tim sinirlerde iki tane anterior inferior sere-
bellar arterin ek olarak kompresyona sebep oldugu izlenmistir. Tri-
geminal nevraljili hastalarda, semptomlarin bulundudu taraftaki
olgularin %83'tinde trigeminal sinirlerde ileri derecede kompre-
syon (sinirin yerinde degisiklik veya sinirde oluklagma) izlenmistir
(38). Peker'in fasyal agnisi olmayan 100 kiside, 3 tesla MR ile
yaptigi calismada toplam 200 trigeminal sinir degerlendirilmistir.
Calismaya katilanlarin %83'Unde cift tarafli, %9'unda tek tarafli
nérovaskiler kompresyon izlenmistir. Toplamda 200 trigeminal
sinirin %87,5'inde nérovaskiler kompresyon saptanmistir. Noro-
vaskiler kompresyona sebep olan damarlarin %86'sini arterlerin
ve %14'Uni venlerin olusturdugu gérdlmustir (39).

Bizim calismamizda ve yazarlarin fasyal agrisi olmayan kadavralar-
da yapmis oldugu calismalarda kadavralarin yaklagik %50'sinde
trigeminal sinire vaskiler temas oldugu goérilmustir (33-39).

Trigeminal nevraljinin  mikrovaskiler dekompresyonuyla ilgili
serilere bakildiginda; Barker 1996'da 1185 trigeminal nevralji
hastasinin  olusturdugu mikrovaskiler dekompresyon serile-
rini yayinlamisti. Bu seride %75 suUperior serebellar artere,
%10 anterior inferior serebellar artere ve %68 vendz damarlara
baglikompresyon saptanmistir. 1204 mikrovaskdler dekompresyon
ameliyatinda erken postoperatif basar oranlarina bakildiginda
tamamen dizelme %82 ve parsiyel dizelme %16, bir sene sonra
ki basar oranlarinda tamamen dizelme %75, parsiyel dizelme
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%9, 10 sene sonraki basari oranlari ise tamamen dizelme %64,
parsiyel diizelme %4 olarak bildirilmistir. 132 (%11) hastaya tekrar
operasyon yapilmisti. Bu operasyonlarda basi sebebi olarak
genellikle vendz ve/veya kiglk arteryel yapilar bulunmustur
(40). Sindou ve ark. (33) yaptigi 579 hastalik calismada % 3,3
hastada damar-sinir temasi gorilmemistir. Temasa neden olan
damarlarin % 88'ini slperior serebellar arterlerin, %25,1'ini ante-
rior inferior serebellar arterlerin ve %27,6'sini vendz damarlarin
olusturdugu saptanmistir. Trigeminal nevraljili hastalarin trigemi-
nal sinirleri incelendiginde %17,6basit temas, %49,2 distorsiyon
ve %33,2 oluklagsma gorilmustir. Ortalama 8 yil takip edilen
hastalarin%76,1'inde tamamen dizelme gorilmustir. Pamir ve
ark. (34)'nin trigeminal nevraljili hastalarin uzun dénem takipleri
ile ilgili yayinladiklari 90 hastalik seride %97'sinde trigeminal sinire
damar basisi gorilmustir. Kompresyona sebep olan damarlarin
%92'sinin (80 hastada) arterlerin, % 8'inin (7 hastada) venlerin
olusturdugu saptanmistir. Hastalarin %3'linde kompresyon se-
bebinin araknoid bant veya adezyonlar oldugu goérilmastdr. Tri-
geminal siniri komprese eden damarlara bakildiginda; 67 hastada
sUperior serebellar arter veya dalinin, 10 hastada anterior inferior
serebellar arterin ve ¢ hastada vendz damarlarin sorumlu oldugu
gériilmistiir. Ug hasta mikrovaskiiler dekompresyondan hic fayda
gormemistir (74). Kabatas ve ark. (35)'nin tipik trigeminal nevralji
agnsi olan 62 hastanin uzun dénem takipleri ile ilgili serilerinde;
ameliyat sonrasi erken dénemde, hastalarin agrilarindaki du-
zelme ile ilgili %87,1 mikemmel ve %1,6 iyi sonuclar alinmistir.
7 hastada diizelme olmamasi Uzerine 24-96 saat sonra ikinci
operasyon yapilmis ve bu hastalarin da hepsinde mikemmel
sonuglar alinmistir.Birinci yil kontrollerindehastalarin agrilarinda
%83 mikemmel, %13,6 iyi, %3,4 kotl sonug alindigi; onuncu
yil kontrollerinde %63,8 mikemmel, %26,8 iyi ve %4,9 koti
sonug alindigi gérilmistir. Vakalarin %46,8'inde sadece arterl-
erin ve %17,7'sinde sadece venlerin kompresyona sebep oldugu
gorilmustir. Stperior serebellar arterin en sik kompresyona se-
bep olan damar oldugu izlenmistir (41).

Trigeminal nevraljili hastalarin endoskop yardimli mikrovaskuler
dekompresyonu ile ilgili ilk vaka serisi 2000 yilinda Shahinian ve
ark. (13) tarafindan yayinlandi. 21 hastadan olusan seride trigemi-
nal sinirlere 51 damar basisi saptanmistir. Mikroskopik dekompre-
syon sonrasi endoskop ile yapilan kontrolde %24 yetersiz dekom-
presyon oldugu gorilmistir. Hastalardaki damar basilarinin 14
(%27) tanesi sadece endoskopla gorintilenebilmistir. Magnan
ve ark. (16)'nin yaptigi 42 trigeminal nevraljili hastanin endoskop
yardimli mikrovaskiler dekompresyonu ile ilgili seride bitin has-
talarda sinir damar iliskisi gosterilmistir. Olgularin %64,3'linde
sliperior serebellar arterler, %19'unda sliperior serebellar arterler
ve venler, %7,1'inde venler, %4,8'inde anterior inferior serebellar
arterlerler, %2,4'iinde stperior serebellar arterler ve anterior infe-
rior serebellar arterler trigeminal sinirdeki kompresyonun sebebi
olarak saptanmistir. Teo ve ark. (18)' nin yaptigi calismada bdtin
damar .sinir iliskileri endoskop yardimiyla goérintilenmistir. 112
hastanin %33'lnde sinire basan damarlar mikroskopla ya yeter-
siz gorllmus (%25) ya da hi¢c goérllememistir (%8). Girigsimlerin
%15'inde mikroskopla yeterli bulunan dekompresyon, endoskop
ile yetersiz bulunmustur.

Kabil ve ark. (4)'nin 255 trigeminal nevraljili hastanin endoskopik
dekompresyonu ile ilgili vaka serilerinde hastalarn tamaminda
endoskopla damar sinir iliskisi gosterilmistir. Vaskiler kompresyon

sebebi olarak %58,8 stiperior serebellar arter, %11,8 stiperior sere-
bellar arter ve ven, %9,8 anterior inferior serebellar arter, %9,8 ven,
%5,6 stperior serebellar arter ve anterior inferior serebellar arter,
%3,9 anterior inferior serebellar arter ve ven bulunmustur. Uglinci
ay kontrollerinde hastalarin %95'inin tamamen dizeldigi, %5'inde
yeterli diizelme oldudu ve %1'inin fayda gérmedidi saptanmistir.
Uciinci yil kontrollerinde %93'Uinde tamamen dizelme, %5'inde
yeterli diizelme ve %2'sinde diizelme olmadigi saptanmustir (14).

SONUC

Pons-serebellum  sisternasina  yonelik  yapilacak  cerrahi
girisimlerde endoskopik yaklagimin yararli oldugu gortlmastur.
Her ne kadar bu gdlgeye yonelik konvansiyonel yaklasimlar bul-
unsa da endoskopik yaklasim bu bélgeyi daha detayli gorintil-
eme imkani sundugundan gelecekte endoskopik yaklasimlar
daha buytk &nem kazanacaktir. Endoskopik yaklagimlarin
daha basarnli bir sekilde gerceklestirilebilmesi i¢in endoskopik
anatomik calismalarin ve bdlge ile ilgili morfometrik Slctimlerin
yapilarak nirengi noktalarinin belirlenmesi énemlidir.
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oz

Bruselloz bircok organda bulgulara neden olabilen endemik zoonotik bir hastaliktir. Bruselloz etkeni gram negatif bir kokobasildir. Arap yari-
madasi, Akdeniz boélgesi, Hindistan, Orta ve Gliney Amerika'da endemiktir. Bruselloz artrit, orsit, hepatit, ensefalomiyelit ve endokardite neden
olabilir. Bruselloz, genitotriner bulgulara neden olabilen ve bircok organi tutabilen enfeksiyéz bir hastaliktir. Etkilenen hastalarin %5,7'sinde
epididimoorsit gorilebilir. Epididimoorsit strecinde bruselloz ile iliskili testikiler apseler ¢ok nadirdir. Tani testis agrisi, sislik, kizarklik gibi orsit
semptomlarinin varligi, ates, terleme, serolojik testler ve ultrasonografik bulgular ile konulur. Tedavide medikal tedavi, apse drenaji ve orsiektomi
yapilabilir. Calismamizda, nadir gorilen coklu testis apseleri bulunan bir vaka sunulmustur.

Anahtar kelimeler: Bruselloz, testis apsesi, epididimoorsit

ABSTRACT

Brucellosis is an endemic zoonotic disease that can cause symptoms in multiple organs. Brucellosis is a type of gram-negative coccobacilli.
This disease is endemic in the Arabian Peninsula, Mediterranean region, India, and Central and South America. Brucellosis can be caused
due to arthritis, orchitis, hepatitis, encephalomyelitis, and endocarditis. It is a multi-organ infectious disease that can cause genitourinary
symptoms. Epididymo-orchitis can be seen in 5.7% of the affected patients. Testicular abscesses associated with brucellosis are very rare. The
disease is diagnosed by the presence of orchitis symptoms such as testicular pain, swelling and redness, fever, sweating, serological tests and
ultrasonographic findings. Medical treatment, abscess drainage, and orchiectomy can be performed to treat brucellosis. In our study, a rare case

of multiple testis abscesses was presented.

Keywords: Brucellosis, testicular abscesses, epididymo-orchitis
GiRIiS
Bruselloz endemik zoonotik bir hastaliktir. Bruselloz etkeni gram ne-
gatif kokobasil olan brucella bakterileridir. Arap yarnmadasi, Akdeniz
bélgesi, Hindistan, Orta ve Glney Amerika'da endemiktir (1). En ¢cok
karsilagilan brucella tirleri; B. abortus, B. melitensis, B. suis, B. ovis,
B. canis ve B. Neotoma'dir. Bu gram-negatif bakteriler domuz, sigrr,
keci, koyun, képek, yunus, balina, fok ve ¢dl otu sicanlan dahil olmak
Uzere cok cesitli karada ve suda yasayan memelileri enfekte eder.
insanlar tesadifi konakegidir (2). Enfeksiyon, enfekte hayvan(koyun,
keci ve domuz) Urinlerinin tiketilmesi, enfekte hayvanla dogrudan
temas, ya da enfeksiydz aerosollerin solunmasi yoluyla insanlara
bulasir. Bruselloz siklikla ates, gece terlemeleri, artralji, miyalji, bel
agnsi, kilo kaybi, yorgunluk, halsizlik, bas agrisi, bas dénmesi, dep-
resyon ve anoreksiya gibi akut belirtilerle kendini gosterir (3). Kronik
bruselloz artrit, orsit, hepatit, ensefalomiyelit ve endokardite neden

olabilir (2).

Bruselloz, genitolriner bulgulara neden olabilen ve bircok orga-
ni tutabilen enfeksiyoz bir hastaliktir. Testis apseleri nadir gérilen
bruselloz komplikasyonudur (4). insan brusellozunun en sik gorilen
genitoUriner tutulumlar; epididimoorsit, prostatit, sistit, interstisyel
nefrit, piyelonefrit, immunoglobilin A nefropati, eksudatif glomeru-
lonefrit, bobrek ve testis apseleridir (5). Calismamizda, nadir gérilen
42 yasinda c¢oklu testis apseleri bulunan bir vaka sunulmustur.

OLGU SUNUMU

Kirk iki yasinda erkek hasta her iki testiste agr ve sislik sikayeti ile
klinigimize bagvurdu. Hastanin yapilan fizik muayenesinde her iki
testiste sislik, kizariklik ve palpasyonla agn bulgulan saptandi. Anam-
nezinde koyun besleme ve ¢ig stitten hazirlanmig peynir tiketme dy-
ksl mevcuttu. Hastaya skrotal ultrasonografik (USG) gorintileme
yapildi. Skrotal USG’ de sol testis alt polde 25x15 mm ve 12x7 mm
boyutlarinda kalin duvarli santrali hipoekoik periferal kanlanma gés-
teren koleksiyonlar (apse) tespit edildi. Kan biyokimyasinda eritrosit
sedimentasyon hizi ve C-reaktif protein degerleri yiksek bulundu.
Hemogramda |6kositoz tespit edildi. Hastadan yazili onam alindik-
tan sonra servise yatirldi. Hastanin sol testisinde bulunan 2 adet
abse cerrahi debridmanla uygulanarak drene edildi. Apseden alinan
ornekler kiltir istemi ile mikrobiyoloji laboratuvarina génderildi.
Abse émeklerinden yapilan kiltirde “Brucella melitensis” Greme-
si saptandi. Serolojik testlerden Rose Bengal testinde sonug pozitif
(+) olarak bulundu. Ayni kandan yapilan Brucella Tip Aglitinisyon
test sonucu da pozitif (titre: 1/640) olarak saptandi. Hastaya Enfek-
siyon Hastaliklart Anabilim Dali 6nerileri dogrultusunda doksisiklin
(2x100 mg) ve rifampisin (1x600 mg) tedavisi basland. ikili antibiyotik
tedavisine alti hafta boyunca devam edildi. Altinci haftanin sonun-
da hastaya kontrol USG ile gorintileme yapildi. USG’ de abse ve
orsit bulgusu saptanmadi. Kontrol biyokimya ve hemogram tetkiki,
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eritrosit sedimentasyon hizi ve C-reaktif protein degerlerinin normal
seviyelerde oldugdu tespit edildi.

TARTISMA

Bruselloz birden fazla organi tutabilen bulasici bir hastaliktir. Akdeniz,
Arap Korfezi, Meksika, Orta ve Glney Amerika'da endemiktir (4). Bru-
selloz en yiksek oranda mezbahada calisan isciler, hayvancilikla ug-
rasan kisiler, cobanlar, veteriner hekimler ve pastérize edilmemis ¢ig
stt icen veya ¢ig sitten yapilmis peynirleri tiketenlerde gordlir (6).
Brusellozun en sik gorilen klinik bulgular ates, terleme ve osteoarti-
kiler tutulum seklindedir. GenitoUriner sistem tutulumu, fokal brusel-
lozun en sik gorildigu ikinci bolgedir. Etkilenen hastalarin %5,7'sinde
epididimoorsit gorilebilir. Epididimoorsit stirecinde bruselloz ile iligkili
testikiler apseler cok nadirdir (7). Mevcut literatlr incelendiginde do-
kuz adet testis apsesi vakasi saptanmigstir. Bunlanin altisina orgiektomi,
ikisine apse drenaji ve birine de sadece Tani; testis agrisi, sislik ve kiza-
nklik gibi orsit semptomlarinin varligi, ates ve terleme, serolojik testler
ve ultrasonografik bulgular, ile konulur (1). Kan kdltirinde Brucella
cinsi bakterinin organizmalannin bulunmasi taniyr destekler ve kan
kaltirl icin daima birden fazla 6rnek alinmalidir. Strekli bakteriyemi
ve birden fazla kan kilttrinde pozitiflik saptanmasi, Brucella tirlerine
bagl enfeksiyonlarda tipik bir bulgudur (8). Anamnez ve fizik muayene
yani sira bruselloz tanisi i¢in baz testler (rose bengal, tip aglitinas-
yonu, Coombs testi, kan kiltirl) gereklidir (9). Kan kiltird bruselloz
icin altin standart tani yontemidir. Fakat kaltir inkiibasyon strelerinin
uzun olmasi , biyogtvenlik duizey 3 risk grubunda yer alan patojen
olmasi, antibiyotik kullanimi, kiltir ortami ve uzman ve deneyimli per-
sonel gerektirmesi sebebiyle kiltirde Gretme zorluklar vardir (10,
11). Kronik vakalarda bakteri izolasyonu genellikle basarisizdir ya da
uzun zaman alir. Kronik vakalarda kan kiltiri pozitiflik oranlar %10-
%20 civarlarindadir. Subakut vakalarda kan kiltirinde pozitiflik oran-
lar %40-%70'dir (12). Kiltlr testinin bu kisitlamalarn sebebiyle bazi se-
rolojik testler kullanilmaktadir. Rose Bengal testi, serum aglitinasyon
testi (SAT), antiglobulin veya Coombs testi, mikroaglutinasyon testi
(MAT), Brucellacapt, enzim ile immiinosorbent testi (ELISA) ve Dolayli
floresan antikor testi (IFA) gibi testler kullanilmaktadir. (10, 12) Rose
Bengal testi bir tarama testi olarak kullanilir ve duyarlilik orani %99 ci-
varlarindadir. Rose bengal testinde pozitif bulunan rnekler SAT ile
dogrulanmalidir. Rose Bengal ve SAT'de, lipopolisakkaridler Yersinia
enterocolitica, Vibrio cholerae, Escherichia coli, Francisella gibi Gram-
negatif bakterilerle capraz reaktivite gosterebilir (13). SAT degerinin
1/160 titreden yiksek olmasi ve kan kiiltiri pozitifligi tani icin dnemli
bir bulgudur (9) Serum antikorlarinin yiksek miktarlarda bulunmasiyla
prezon fenomenide denilen durumda aglitinasyon maskelenebilir ve
SAT negatif cikabilir (12). ELISA, IFA, PCR hizli ve duyarliigi yiksek di-
er testlerdir (10-13). Diinya Saglik Orgiitii bruselloz tedavisi icin oral
doksisiklin (200 mg/giin) ve streptomisin (intramuskaler 1 g/gin) ile
45 glnlik bir tedavi dnermektedir. Bu tedavi 6nerisine alternatif ola-
rak 45 glin boyunca oral rifampisin (15 mg/kg/gtin=600-800 mg) ve
doksisiklin (200 mg/giin) kullanilabilecedi bildiriimektedir (6, 9, 14, 15).

SONUC

Endemik boélgelerde skrotal hastaliklarin tanisinda bruselloz has-
taligr g6z ardi edilmemelidir. Testis apsesi etiyolojisinde bruselloz
nadir gorilmesine karsin akilda tutulmasi gereken énemli bir en-
feksiyoz hastaliktir.
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Wolman Hastaliginda Yeni Bir Mutasyon: Olgu Sunumu

A New Mutation in Diagnosis of Wolman Disease: Case Report
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oz

Wolman hastaligi kolesterol ester ve trigliseridlerin hidrolizinden sorumlu lizozomal asit lipaz (LAL) enzim aktivitesindeki kayip sonucunda ortaya
cikar. Kusma, ishal, azalmis tarti alimi, hepatomegali ile karakterize olup erken siit cocuklugu déneminde &limle sonuglanir. Hastaligin kesin tanisi
LIPA geninin molekdler analizi ile konulur. LIPA genine ait nokta mutasyonlar, insersiyon ve delesyonlar gibi farkli mutasyonlar bildirilmis olup,
Wolman hastaliginda ¢erceve kayma mutasyonlar nadiren gérilmektedir.

Bu yazida LIPA gen analizi ile Wolman hastaliginin kesin tanisi konulan 18 ginlik bir kiz hasta sunulmustur. Molekiler analiz sonucunda literattrde
daha 6nce bildiriimemis bir cerceve kayma mutasyonu saptanmistir.

Anahtar kelimeler: Wolman hastaligi, LIPA geni, Lizozomal asit lipaz

ABSTRACT

Wolman disease (WD) is caused by the complete loss of lysosomal acid lipase (LAL) activity that is essential for hydrolysis of cholesterol esters
and triglycerides. It presents with vomiting, diarrhea, poor weight gain, and hepatomegaly subsequently leading to death in infancy. Definite
diagnosis is based on genetic confirmation by the LIPA gene sequencing. Several types of mutations, including point mutations, insertions, and
deletions, have been reported in LIPA gene. Frameshift mutations are not frequently showed in WD.

Here, an 18-day-old female patient in whom the definite diagnosis was made by the LIPA gene sequencing is reported. Genetic analysis resulted

in a novel frameshift mutation that has not been reported before.
Keywords: Wolman disease, LIPA gene, lysosomal acid lipase

GiRiS

Wolman hastaligi, lizozomal asit lipaz (LAL) enzim aktivitesinin ylizde
birden az oldugu durumlarda ortaya cikip, kusma, ishal, tarti alimin-
da azalma, hepatosplenomegali ve yasamin ilk aylarinda baslayan
karaciger yetersizligi ile karakterizedir (1). LAL enzimi, kolesterol es-
terlerinin ve trigliseridlerin, distk dansiteli liporoteinin (LDL) resep-
tor aracili endositozunun ardindan baglayan hidrolizinden sorumlu
temel enzimdir. 10923.2-g23.3 kromozomunda yer alan LIPA genine
ait mutasyonlar LAL enzim aktivitesinde kayipla sonuclanir. Azalmig
enzim aktivitesi Wolman hastaligi ve kolesterol ester depo hastaligi
olmak Gzere otozomal resesif kalitilan iki ayn klinik tabloya yol acar
(1). Gunlmuzde LIPA genine ait kirktan fazla mutasyon tanimlanmis-
tir (2, 3). Hastalikta, kolesterol esterlerinin ve trigliseridlerin depo-
lanmast ilerleyici karaciger fibrozuna yol acarak erken st ¢cocuklugu
déneminde dlimle sonuclanir (4). Wolman hastaliginin kesin tanis
|6kositlerde ya da fibroblastlarda LAL enzim aktivitesinin olcilmesi
ve LIPA gen analizi ile konulur (2, 5, 6).

Bu yazida, karaciger yetmezligi ile kaybedilen, LIPA gen analizi ile
Wolman hastalidi tanisi alan ve literatirde daha dnce bildirilme-
mis bir mutasyon saptanan bir kiz hasta sunulmustur.

OLGU SUNUMU

On sekiz gunlik kiz hasta hepatosplenomegali ve transaminaz
yUksekligi nedeni ile getirildi. Aralarinda birinci derece kuzen
evliligi olan anne babanin besinci cocugu olarak dogmustu. Ai-
lenin ilk iki cocugunda da yasamlarinin 20. giininde baslayan
karin sisligi, kusma, tarti aliminda azalma oldugu &grenildi. ilk
cocuklari tg aylikken ileri tetkik yapilamadan kaybedilirken, ikinci
cocuklarini da benzer yakinmalarla 48 glnlikken kaybettikleri ve
postmortem karaciger biyopsi materyallerinin histopatolojik in-
celenmesinde belirgin fibrozis ve hepatik yaglanma tespit edil-
digi 6grenildi.

Hastanin fizik muayenesinde ylz gorinimu hafif kabaydi, belirgin
karin sisligi ile umblikal hernisi mevcuttu. Karaciger ve dalak kot
altinda sirasiyla 6 ve 4 cm ele gelmekteydi.

Laboratuvar tetkiklerinde plazma trigliserid (253 mg/dL, N:30-100
mg/dL) ve total kolesterol (188 mg/dL, N:<170 mg/dL) seviye-
lerindeki artisin eslik ettigi belirgin yiksek dansiteli lipoprotein
(HDL) dustklagu (7 mg/dL, N:40-60 mg/dL) saptandi. Plazma li-
poprotein elektroforezinde alfa fraksiyonundaki dustklik dikkat
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Resim 1.Hastayaaitbatinultrasonografigoérintisi: hepatosplenomegali
ve bilateral strrenal kalsifikasyonu

Resim 2. Hastaya ait batin manyetik rezonans gorintisu: karaciger,
dalak ve strrenal bezlerde biyime

cekiciydi. Transaminaz diizeylerinde SGOT 125 U/L, SGPT 42 U/L,
GGT 55 U/L, ALP 418 U/L, total bilirubin 5,2 mg/dL, total protein
4,4 gr/dL olan hastanin albimin dizeyi 3 gr/dL él¢ildi. Hema-
tolojik tetkikleri ve koagilasyon testleri normaldi. Kan aminoa-
sit analizi, tandem ms ile asil karnitin analizi, idrarda organik asit
analizi, amonyak ve laktat dizeyleri normaldi. Batin ultrasonog-
rafisinde karaciger ve dalak buyUkligu ile her iki strrenal bezde
kalsifikasyon saptandi (Resim 1). Abdominal manyetik rezonans
goruntilemesinde karaciger ve dalak buytkligine eslik eden
strrenal bezlerde ileri derecede genigleme ve sirrenal bezlerde
kalsifikasyon tespit edildi (Resim 2). Kuru kart 6rneginde LAL en-
zim aktivitesi 0,02 nmol/punch/saat’in altinda (N: 0,37-2,30) &l-
cilen hastada sonug Wolman hastalidi ile uyumluydu. LIPA gen
analizinde homozigot p.Q165Pfs*25 (c.493_494insC) mutasyonu
saptandi. Saptanan mutasyon ¢erceve kaymasi mutasyonu olup
daha 6nce literatiirde bildirilmemis bir mutasyondu. Yazili hasta
onami bu ¢alismaya katilan hastanin anne ve babasindan alinmig-
tir.

TARTISMA

Lizozomal asit lipaz enzim enzim eksikligi Wolman hastaligi ve
kolesterol ester depo hastaligi olmak Uzere iki ayri klinik tabloda
gorilmektedir. Wolman hastaligi; gelisme geriligi, karaciger ve
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dalak buyukligu ve erken cocukluk caginda karaciger yetersizligi
ile karakterizedir (1).

Fonksiyonel LAL aktivitesini kodlayan LIPA geni, 10923.2-g23.3
kromozomunda yerlesmis olup, glinimizde Wolman hastaligi ile
kolesterol ester depo hastaligina yol acan yaklasik 40 mutasyon
saptanmistir (2, 3, 5). Etkilenen hastalarda siklikla aile icinde akta-
rlan homozigot ya da birlesik heterozigot mutasyonlar mevcuttur
(7-9). Kolesterol ester depo hastaliginda en sik gérilen mutas-
yon ekson 8'in baglanti noktasinda yer alan guanin adenin dénu-
sUm noktasinin oldugu bdlgededir. Mutasyonlar ekson atlanmasi
ile sonuglanip en sik goériilen mutasyonlarin E8SIM (c.894G>A;
p.delS275_Q298; IVS8'¢>A) mutasyonlar oldugu bildirilmekte-
dir. Belirtilen mutasyon son literatirlerde E8SIJM6>* mutasyonu
olarak adlandinlmistir EBSJM%*4 mutasyonu sadece kolesterol
ester depo hastalarinda gosterilmis olup, ilgili mutasyonda rezi-
di LAL aktivitesi varligini korumaktadir. 8. ekson baglanti noktasi
mutasyonlar olan E8SJM*1¢*4 ve E8SIM*CT ise sadece Wolman
hastaliginda gosterilmis olup LAL aktivitesinde tam kayip ile so-
nuclanmaktadir (10).

Hastamizda, LIPA genine ait yapilan molekiler analizde, li-
teratirde daha 6nce bildirilmeyen homozigot p.Q165Pfs*25
(c.493_494insC) mutasyonunu saptadik. Wolman hastaliginda
nadir gorilen bir mutasyon tipi olan ¢erceve kaymasi mutasyo-
nudur.

SONUC

Wolman hastaligi ilerleyici karaciger fibrozisinin ayirici tanisinda
mutlaka akilda tutulmalidir. Kesin tani LIPA gen analizi ile konulur.
Halen kesin bir fenotip-genotip iliskisinin olmamasi nedeniyle,
yeni mutasyonlarin bildirimi hastaligin klinik cesitliligi ile ilgili bil-
gi saglayacaktir.

Hasta Onami: Calismaya katilan hastanin ailesinden sozIi ve yazili onam
alinmistir.
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