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INSTRUCTIONS FOR AUTHORS

AIM AND SCOPE

Journal of Contemporary Medicine is published quarterly for
four issues. Its purpose is to publish high-quality original clinical
and experimental studies, case reports and letters to the editor.

Journal of Contemporary Medicine provides open access for
academic publications. The journal provides free access to the
full texts of all articles immediately upon publication.

The Journal will not consider manuscripts any that have been
published elsewhere, or manuscripts that are being considered
for another publication, or are in press. Studies previously
announced in the congresses are accepted if this condition is
stated. If any part of a manuscript by the same author(s) contains
any information that was previously published, a reprint or a
copy of the previous article should be submitted to the Editorial
Office with an explanation by the authors.

All manuscripts are reviewed by the Editor, Associate Editor or
a member of the Editorial Board. The Editor, Associate Editor
and the member of the Editorial Board have right not to publish
or send back to author(s) to be amended, edit or reject the
manuscript. For further review, the Associate Editor or Editorial
Board member sends the article to the refree(s). If necessary,
author(s) may be invited to submit a revised version of the
manuscript. This invitation does not imply that the manuscript
will be accepted for publication. Revised manuscripts must
be sent to the Editorial Office within 21 days, otherwise they
will be considered as a new application. The corresponding
author will be notified of the decision to accept or reject the
manuscript for publication.

Statements and suggestions published in manuscripts are the
authors’ responsibility and do not reflect the opinions of the
Editor, Associate Editors and the Editorial Board members.

The manuscript will not be returned to the authors whether
the article is accepted or not. Copyright fee is not paid for the
articles published in the journal. A copy of the journal will be
sent to the corresponding author.

Language of the Journal
The official languages of the Journal are Turkish and English. The
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manuscripts that are written in Turkish have abstracts in English,
which makes the abstracts available to a broader audience.

Authorship Criteria

After accepted for publication, all the authors will be asked to
sign “Coyright Transfer Form” which states the following: *
This work is not under active consideration for publication, has
not been accepted for publication, nor has it been published,
in full or in part (except in abstract form). | confirm that the
study has been approved by the ethics committee. ” All authors
should agree to the conditions outlined in the form.

Journal of Contemporary Medicine has agreed to use the
standards of the International Committee of Medical Journal
Editors. The author(s) should meet the criteria for authorship
according to the "Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication. It is available at www.icmje.org.

Ethical Responsibility

Patient anonymity should be preserved and all studies on
patients must include a statement that informed consent
and approval of ethical committee were obtained. Written
permission from identifiable patients appearing in photographs
(as in case reports) must be obtained by the author(s) and must
be surface mailed or faxed to the Editorial Office.

Any experiments involving animals must include a statement
in the Materials and Methods section giving assurance that all
animals have received humane care in compliance with the Guide
for the Care and Use of Laboratory Animals (www.nap.edu/
catalog/5140.html) and indicating approval by the institutional
ethical review board.

Note also that for publishing purposes, the Journal requires
acknowledgement of any potential conflicts of interest. This
should involve acknowledgement of grants and other sources of
funds that support reported research and a declaration of any
relevant industrial links or affiliations that the authors may have.

TYPES OF MANUSCRIPT

Manuscripts should be submitted online via www.jcontempmed.
com

Original Articles should not exceed 3000 words and should
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be arranged under the headings of Abstract (not more than
250 words), Introduction, Materials and Methods, Results,
Discussion, Conclusion and References.

Case Reports should not exceed 1000 words and 10 references,
and should be arranged as follows: Abstract, Introduction, Case
Report, Discussion and References. It may be accompanied by
only one figure or table.

Letter to the Editor should not exceed 500 words. Short
relevant comments on medical and scientific issues, particularly
controversies, having no more than five references and one
table or figure are encouraged. Where letters refer to an earlier
published paper, authors will be offered right of reply.

Reviews are not accepted unless written on the invitation of the
Editorial Board.

PREPARATION OF MANUSCRIPTS

All articles submitted to the Journal must comply with the
following instructions:

a) Submissions should be doubled-spaced and typed in Arial 10
points.

b) All pages should be numbered consecutively in the top right-
hand corner, beginning with the title page.

c) The title page should not include the names and institutions
of the authors.

d) The manuscript should be presented in the following order:
Title page, Abstract (English, Turkish), Keywords (English,
Turkish), Introduction, Materials and Methods, Results,
Discussion, Conclusion, Acknowledgements (if present),
References, Figure Legends, Tables (each table, complete with
title and foot-notes, on a separate page) and Appendices (if
present) presented each on a separate page.

Title
The title should be short, easy to understand and must define
the contents of the article.

Abstract
Abstract should be in both English and Turkish and should
consist “Aim, Materials and Methods, Results and Conclusion”.

The purpose of the study, the setting for the study, the subjects,
the treatment or intervention, principal outcomes measured,
the type of statistical analysis and the outcome of the study
should be stated in this section (up to 250 words). Abstract
should not include reference. No abstract is required for the
letters to the Editor.

Keywords

Not more than five keywords in order of importance for indexing
purposes should be supplied below the abstract and should be
selected from Index Medicus Medical Subject Headings (MeSH),
available at www.nlm.nih.gov/meshhome.html.

Text

Authors should use subheadings to divide sections regarding the
type of the manuscript as described above. Statistical methods
used should be specified in the Materials and Methods section.

References

In the text, references should be cited using Arabic numerals in
parenthesis in the order in which they appear. If cited only in
tables or figure legends, they should be numbered according to
the first identification of the table or figure in the text. Names
of the journals should be abbreviated in the style used in Index
Medicus. The names of all authors should be cited when there
are six or fewer; when seven or more, the first three should
be followed by et al. The issue and volume numbers of the
referenced journal should be added.

References should be listed in the following form:

Journal article

Teke Z, Kabay B, Aytekin FO et al. Pyrrolidine dithiocarbamate
prevents 60 minutes of warm mesenteric ischemia/reperfusion
injury in rats. Am J Surg 2007;194(6):255-62.

Supplement
Solca M. Acute pain management: Unmet needs and new advances
in pain management. Eur ] Anaesthesiol 2002; |9(Suppl 25): 3-10.

Online article not yet published in an issue

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use
of rituximab in a tertiary Queensland hospital. Intern Med | doi:
10.1111/j.1445-5994.2009.01988.x
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Samplel: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA.
Medical microbiology. 4th ed. St. Louis: Mosby; 2002.

Sample 2: Simbiiloglu K, Akdag B. Regresyon Yontemleri ve
Korelasyon Analizi. Hatiboglu Yayinevi: Ankara; 2007.

Chapter in a book

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations
in human solid tumors. | n: Vogelstein B, Kinzler KVV, editors.
The genetic basis of human cancer. New York: McGraw-Hill;
2002. p. 93113.

Journal article on the Internet

Abood S. Quality improvement initiative in nursing homes: The
ANA acts in an advisory role. Am ] Nurs [serial on the Internet]
2002 [cited 12 Aug 2002]; 102. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Website

Cancer-pain.org [homepage on the Internet]. New York:
Association of Cancer Online Resources [updated |6 May
2002; cited 9 Jul 2002]. Available from: www.cancer-pain.org

An organization as an author

The Intensive Care Society of Australia and New Zealand.
Mechanical ventilation strategy in ARDS: Guidelines. Int Care |
Aust 1996;164:282-4.

Acknowledgements
The source of financial grants and the contribution of colleagues
or institutions should be acknowledged.

Tables

Tables should be complementary, but not duplicate information
contained in the text. Tables should be numbered consecutively
in Arabic numbers, with a descriptive, self-explanatory title
above the table. All abbreviations should be explained in a
footnote. Footnotes should be designated by symbols in the
following order: *,1, 1, §, 1.

Figures

All illustrations (including line drawings and photographs) are
classified as figures. Figures must be added to the system as
separate .jpg or .gif files (approximately 500x400 pixels, 8 cm

in width and at least 300 dpi resolution). Figures should be
numbered consecutively in Arabic numbers and should be cited
in parenthesis in consecutive order in the text.

Figure Legends

Legends should be self-explanatory and positioned on a separate
page. The legend should incorporate definitions of any symbols
used and all abbreviations and units of measurements should
be explained. A letter should be provided stating copyright
authorization if figures have been reproduced from another
source.

Measurements and Abbreviations

All measurements must be given in metric system (Systeme
International d'Unités, SlI). Example: mg/kg, pg/kg, mL, mL/
kg, mL/kg/h, mL/kg/min, L/min, mmHg, etc. Statistics and
measurements should always be given in numerals, except
where the number begins a sentence. When a number does not
refer to a unit of measurement, it is spelt out, except where the
number is greater than nine.

Abbreviations that are used should be defined in parenthesis
where the full word is first mentioned. Some common
abbreviations can be used, such as iv, im, po, and sc.

Drugs should be referred to by their generic names, rather than
brand names.

Editorial Correspondence

Dog. Dr. Resul YILMAZ

Selguk Universitesi, Tip Fakiiltesi

Cocuk Yogun Bakim Bilim Dali

Alaeddin Keykubat Yerleskesi Selguklu/Konya 42075 Tiirkiye
Phone: +90 (332) 241 50 00-44513

Faks: +90 (332) 241 21 84

Cagdas Tip Dergisi

(Journal of Contemporary Medicine)
http://www.jcontempmed.com
e-posta: cagdastipdergisi @gmail.com

Checklist for Manuscripts
Review guide for authors and instructions for submitting
manuscripts through the electronic submission, website at

http://www.jcontempmed.com
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YAZARLARA BILGI

AMAC ve KAPSAM

Cagdas Tip Dergisi, li¢ ayda bir yayimlanir ve dért sayi ile bir
cilt tamamlanir. Dergi; tim tip alanlariyla ilgili nitelikli klinik ve
deneysel arastirmalari, olgu sunumlarini ve editére mektuplari
yayimlar.

Cagdas Tip Dergisi, bilimsel yayinlara agik erisim saglar. Dergi
basimindan hemen sonra, makalelerin tam metinlerine lcretsiz
ulasilabilir.

Dergide yayimlanmak lizere gonderilen yazilarin daha 6nce bagka
bir yerde yayimlanmamis veya yayimlanmak {izere génderilmemis
olmasi gerekir. Daha 6nce kongrelerde sunulmus calismalar,
bu durum belirtiimek kosuluyla kabul edilir. Makale, yazar(lar)
in daha 6nce yayimlanmis bir yazisindaki konularin bir kismini
iceriyorsa bu durum belirtiimeli ve yeni yaz ile birlikte &nceki
makalenin bir kopyasi da Yayin Biirosu’na génderilmelidir.

Gonderilen yazilar; Editor, Editor Yardimcisi ya da Yayin Kurulu
Uyesi tarafindan incelenir. Editér, Editér Yardimaisi ya da Yayin
Kurulu Uyesi, yayin kosullarina uymayan yazilari yayinlamamak,
diizeltmek lizere yazar(lar)a geri gondermek, bigimce diizenlemek
veya reddetmek yetkisine sahiptir. Editor, Editér Yardimaisi ya
da Yayin Kurulu Uyesi, uygun gordiigii yaziyi incelenmek iizere
danisman(lar)a gonderir. Gerekli oldugu durumlarda, yazar(lar)
dan diizeltme istenebilir. Yazardan diizeltme istenmesi, yazinin
yayimlanacagi anlamina gelmez. Bu diizeltmelerin en geg 21 giin
iginde tamamlanip dergiye gonderilmesi gereklidir. Aksi halde
yeni bagvuru olarak degerlendirilir. Sorumlu yazara yazinin kabul
veya reddedildigine dair bilgi verilir.

Dergide yayimlanan yazilarin etik, bilimsel ve hukuki sorumlulugu
yazar(lar)a ait olup Editér, Editér Yardimcisi ve Yayin Kurulu’nun
gorislerini yansitmaz.

Dergide yayimlanmasi kabul edilse de edilmese de, yazi materyali
yazarlara geri verilmez. Dergide yayimlanan yazilar igin telif hakki
6denmez. Bir adet dergi, sorumlu yazara génderilir.

Derginin Yaz Dili

Derginin yaz dili Tiirkge ve ingilizcedir. Dili Tiirkge olan yazilar,
ingilizce &zetleri ile yer alir. Yazinin hazirlanmasi sirasinda,
Tirkge kelimeler igin Tirk Dil Kurumundan (www.tdk.gov.

tr), teknik terimler igin Tirk Tip Terminolojisinden (www.
tipterimleri.com) yararlanilabilir.

Yazarhk Kriterleri

Dergide yayinlanmasi uygun bulunan tiim yazilarin arastirma ve
yayin etigine uygun hazirlandig), varsa saglanan fonun kaynaginin
tanimlandigl, bagka yerde yayimlanmadigi veya yayimlanmak
lizere gonderilmedigi, calismaya katilan tiim yazarlar tarafindan
yazinin son halinin onaylandigi, yayimlanacak yaz ile ilgili telif
haklarinin dergiye devredildigi, tiim yazarlarin imzalari ile “Yayin
Hakki Devir Formu”nda belirtilmesi gerekir.

Cagdas Tip Dergisi, Uluslararasi Tip Dergileri Editorleri
Kurul’nun  (International Committee of Medical Journal
Editors) “Biyomedikal Dergilere Gonderilen Makalelerin Uymasi
Gereken Standartlar: Biyomedikal Yayinlarin Yazimi ve Baskiya
Hazirlanmasi (Uniform Requirements for Manuscripts Submitted
to Biomedical Journals: Writing and Editing for Biomedical
Publication)” standartlarini kullanmayi kabul etmektedir. Bu
konudaki bilgiye www.icmje.org adresinden ulasilabilir.

Etik Sorumluluk

Hastalarin gizlilik haklarina saygi gosterilmeli, aydinlatiimis
onamlari mutlaka alinmali, aydinlatilmis onam ile Etik Kurul onayi
alindigi bilimsel yazinin iginde belirtilmelidir. Fotograflarda yiizii
belli olan hastalardan yazli izin alinmali ve Dergi Editorligiine
posta ya da faks yoluyla iletilmelidir.

Cagdas Tip Dergisi, deney hayvanlari ile yapilan galismalarda,
genel kabul goren ilgili etik kurallara uyulmasi zorunlulugunu
hatirlatir. Alinmig Etik Kurul Onayi, makale ile birlikte sisteme
ylklenmelidir.

Yazar(lar), ticari baglanti veya galisma i¢in maddi destek veren
kurum varhiginda; kullanilan ticari trin, ilag, firma vb. ile nasil bir
iliskisi oldugunu sunum sayfasinda Editére bildirmelidir. Boyle
bir durumun yoklugu da yine ayri bir sayfada belirtilmelidir.

YAZI TURLERI

Yazilar, elektronik ortamda www.cagdastipdergisi.com adresine
gonderilir.

Orrijinal makaleler , 3000 s6zciik sayisini agmamall, “Oz (250
sozclikten fazla olmamali), Giris, Gereg¢ ve Yontem, Bulgular,
Tartisma, Sonug, Kaynaklar” bélimlerinden olugsmalidir.
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Olgu Sunumu , “Og, Giris, Olgu Sunumu, Tartisma, Kaynaklar”
seklinde diizenlenmelidir. En fazla 1000 s6zciik ve 10 kaynak ile
sinirlidir. Sadece bir tablo veya sekil ile desteklenebilir.

Editore Mektup , yayimlanan metinlerle veya mesleki konularla
ilgili olarak 500 s6zciigii asmayan ve bes kaynak ile bir tablo
veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide
yayinlanmig metinlerle iligkili mektuplara cevap hakki verilir.

Yayin Kurulu’nun daveti lizerine yazilanlar diginda derleme kabul
edilmez.

MAKALENIN HAZIRLANMASI

Dergide yayinlanmasi istenilen yazi icin agagidaki kurallara
uyulmahdir.

a) Yazy; iki satir aralikli olarak, Arial 10 punto ile yazilmaldir.
b) Sayfalar baslk sayfasindan baglamak (izere, sag list kosesinde
numaralandirilmaldir.

c) Online makale sistemine yiiklenen word dosyasinin bashk
sayfasinda (makalenin adini iceren bashk sayfasi), yazarlara ait
isim ve kurum bilgileri yer almamalidir.

d) Makale, su bolimleri icermelidir: Her biri ayri sayfada
yazilmak iizere; Tiirkge ve ingilizce Bashk Sayfasi, Oz, Abstract,
Anahtar Sozcikler, Keywords, Giris, Gere¢ ve Yontem,
Bulgular, Tartigma, Sonug, Agiklamalar (varsa), Kaynaklar, Sekil
Alt Yazilari, Tablolar (baglklari ve agiklamalariyla beraber), Ekler
(varsa).

Yazinin Bashg
Kisa, kolay anlasilir ve yazinin igerigini tanimlar 6zellikte olmalidir.

Ozetler

Tirkge (Oz) ve Ingilizce (Abstract) olarak yaziimali, Amag,
Gereg ve Yontem, Bulgular ve Sonug (Aim, Materials and
Methods, Results, Conclusion) olmak iizere dért boliimden
olugmali, en fazla 250 s6zciik icermelidir. Arastirmanin amaci,
yapilan islemler, gézlemsel ve analitik yontemler, temel bulgular
ve ana sonuglar belirtilmelidir. Ozette kaynak kullanilmamalidir.
Editére mektup igin 6zet gerekmemektedir.

Anahtar Sozciikler

Tirkge Oz ve ingilizce Abstract boliumunun sonunda, Anahtar
Sozciikler ve Keywords bagligi altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings

gz JOURNAL OF CONTEMPORARY MEDICINE

(MeSH)’e uygun olarak yazilmis en fazla bes anahtar sézciik
olmalidir. Anahtar sézciiklerin, Tirkiye Bilim Terimleri’nden
(www.bilimterimleri.com) segilmesine 6zen gosterilmelidir.

Metin

Yazi metni, yazinin tiiriine gére yukarida tanimlanan boliimlerden
olugsmalidir. Uygulanan istatistiksel yontem, Gereg¢ ve Yontem
boliimiinde belirtilmelidir.

Kaynaklar

Cagdas Tip Dergisi, Tiirkge kaynaklardan yararlanmaya &zel
6nem verdigini belirtir ve yazarlarin bu konuda duyarli olmasini
bekler.

Kaynaklar metinde yer aldiklari sirayla, ciimle icinde atifta
bulunulan ad veya 6zelligi belirten kelimenin hemen bittigi yerde
ya da climle bitiminde noktadan Once parantez icinde Arabik
rakamlarla numaralandiriimalidir. Metinde, tablolarda ve sekil
alt yazilarinda kaynaklar, parantez iginde Arabik numaralarla
nitelendirilir. Sadece tablo veya sekil alt yazilarinda kullanilan
kaynaklar, tablo ya da seklin metindeki ilk yer aldigi siraya uygun
olarak numaralandiriimalidir. Dergi basliklari, Index Medicus’ta
kullanilan tarza uygun olarak kisaltilmahdir. Kisaltilmis yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya
daha az olan kaynaklarda tiim yazarlarin adi yazilmali, yedi veya
daha fazla olan kaynaklarda ise {i¢ yazar adindan sonra et al.
veya ve ark. yazilmaldir. Kaynak gésterilen derginin sayi ve cilt
numarasi mutlaka yaziimalidir.

Kaynaklar, yazinin alindigi dilde ve agagidaki &rneklerde

goriildigu sekilde diizenlenmelidir.

Dergilerdeki yazilar

Teke Z, Kabay B, Aytekin FO et al. Pyrrolidine dithiocarbamate
prevents 60 minutes of warm mesenteric ischemia/reperfusion
injury in rats. Am J Surg 2007;194(6):255-62.

Ek say1 (Supplement)

Solca M. Acute pain management: Unmet needs and new
advances in pain management. Eur ] Anaesthesiol 2002;19(Suppl
25):3-10.

Heniiz yayinlanmamis online makale

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use
of rituximab in a tertiary Queensland hospital. Intern Med ] doi:
10.1111/j.1445-5994.2009.01988.x
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Kitap

Ornek I: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA.
Medical microbiology. 4th ed. St. Louis: Mosby; 2002.

Ornek 2: Simbiiloglu K, Akdag B. Regresyon Yéntemleri ve
Korelasyon Analizi. Hatiboglu Yayinevi: Ankara; 2007.

Kitap boliimi

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations
in human solid tumors. | n: Vogelstein B, Kinzler KWV, editors.
The genetic basis of human cancer. New York: McGraw-Hill;
2002. p. 93113.

Internet makalesi

Abood S. Quality improvement initiative in nursing homes:
The ANA acts in an advisory role. Am | Nurs [serial on the
Internet] 2002 [cited 12 Aug 2002]; 102. Available from: www.
nursingworld.org/AJN/2002/june/wawatch.htm

Web Sitesi

Cancer-pain.org [homepage on the Internet]. New York:
Association of Cancer Online Resources [updated |6 May
2002; cited 9 July 2002]. Available from: www.cancer-pain.org

Yazar olarak bir kurulus

The Intensive Care Society of Australia and New Zealand.
Mechanical ventilation strategy in ARDS: Guidelines. Int Care ]
Aust 1996;164:282-4.

Aciklamalar
Varsa finansal kaynaklar, katki saglayan kurum, kurulus ve kisiler
bu boliimde belirtilmelidir.

Tablolar

Tablolar metni tamamlayici olmali, metin igerisinde tekrarlanan
bilgiler icermemelidir. Metinde yer alma siralarina gére Arabik
sayilarla numaralandirilip tablonun istiine kisa ve agiklayici
bir baslik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller
kullanilabilir: *, 1, %, §, 1.

Sekiller

Sekil, resim, grafik ve fotograflarin timiu “Sekil” olarak
adlandiriimali ve ayri birer .jpg veya .gif dosyasi olarak (yaklasik
500x400 piksel, 8 cm eninde ve en az 300 dpi ¢oziinirliikte)
sisteme eklenmelidir. Sekiller metin iginde kullanim siralarina

gore Arabik rakamla numaralandiriimali ve metinde parantez
icinde gosterilmelidir.

Sekil Alt Yazilar

Sekil alt yazilari, her biri ayri bir sayfadan baslayarak, sekillere
karsilik gelen Arabik rakamlarla cift aralikl olarak yazilmalidir.
Seklin belirli bélimlerini isaret eden sembol, ok veya harfler
kullanildiginda bunlar alt yazida agiklanmalidir. Baska yerde
yayinlanmis olan sekiller kullanildiginda, yazarin bu konuda izin
almis olmasi ve bunu belgelemesi gerekir.

6Igiim|er ve Kisaltmalar

Tium olgimler metrik sisteme (Uluslararasi Birimler Sistemi,
Sl) gore yaziimalidir. Ornek: mg/kg, pglkg, mL, ml/kg, mL/
kg/h, mL/kg/min, L/min, mmHg, vb. Olciimler ve istatistiksel
veriler, ciimle basinda olmadiklari siirece rakamla belirtilmelidir.
Herhangi bir birimi ifade etmeyen ve dokuzdan kiiciik sayilar
yazi ile yazilmalidir.

Metin igindeki kisaltmalar, ilk kullanildiklari yerde parantez
icinde agiklanmalidir. Bazi sik kullanilan kisaltmalar; iv, im, po ve
sc seklinde yazilabilir.
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Abstract

Introduction: Our aim was to compare NT-proBNP levels and car-
diac functions after iron therapy in children with congenital cyan-
otic heart disease who had iron deficiency anemia.

Methods: We included 40 children with pre-established cyanotic
congenital heart disease and accompanying iron deficiency ane-
mia, between the age of 6 months and 17 years, who were admitted
to the outpatient clinic of Cukurova University Faculty of Medicine,
Department of Pediatric Cardiology between September 2015
and March 2016. We recorded demographic data and performed
following investigations: complete blood count, peripheral blood
smear, reticulocyte count, measurement of serum iron levels, total
iron-binding capacity, ferritin levels, transferrin saturation and NT-
proBNP levels, and echocardiographic examination.

Results: There was a statistically significant increase in following
laboratory parameters after iron therapy: hemoglobin, hemat-
ocrit, MCV, MCHC, serum iron and ferritin, transferrin saturation
and oxygen saturation. During the follow-up period, RDW and NT-
proBNP levels were significantly decreased. In left ventricular tissue
doppler; there was a significant difference in MPI measurements
before and after treatment. There was no significant difference in
other echocardiography findings.

Discussion and Conclusion: Iron therapy has improved cardiac
functions in children with cyanotic congenital heart disease, and
NT-proBNP levels can be used to evaluate the efficacy of treatment
in the follow-up period

Keywords: Cyanotic congenital heart disease; echocardiography;
iron deficiency anemia; NT-proBNP.

Ozet

Amag: Demir eksikligi anemisi olan dogumsal siyanotik kalp hastalik-
Il cocuklarda demir tedavisi sonrasi NT-proBNP diizeyleri ve kardiyak
fonksiyonlarin karsilastiriimasidir.

Gereg ve Yontem: Eyltl 2015-Mart 2016 tarihleri arasinda Cukurova
Universitesi Tip Fakiltesi Cocuk Kardiyoloji Bilim Dali poliklinigine
basvuran, siyanotik dogustan kalp hastaligi tanili, demir eksikligi
anemisi saptanan alti ay ile 17 yaslar arasindaki 40 ¢cocuk hasta ¢a-
lismaya alinmistir. Cesitli sebeplerden dolayr 26 hasta ile sonuglar
degerlendirilmistir. Hastalarin ilk gelis ve Gglnci ay kontrollerinde;
demografik verileri, tam kan sayimi, periferik yayma, retikdlosit, se-
rum demir, total demir baglama kapasitesi, ferritin dtzeyleri, trans-
ferrin satUrasyonlariu, NT-proBNP dizeyleri ve Eko bulgular deger-
lendirilmistir.

Bulgular: Hastalarin demir tedavisi dncesi ve sonrasi laboratuvar
degerlerinde; hemoglobin, hematokrit, MCV, MCHC, demir, ferritin,
transferin saturasyonu, oksijen saturasyonu dederleri tedavi sonrasi is-
tatistiksel olarak anlamli derece artmistir. RDW ve NT-proBNP diizeyleri
yUksekligi kontrol sonuglarinda anlamli olarak dismastur. Sol ventri-
kil doku dopplerinde; MPI 6lctimlerinde tedavi éncesi ve sonrasinda
anlamli farkliik saptanmistir. Diger EKO bulgularinda anlamli farklilik
saptanmamistir.

Sonug: Demir tedavisi sonrasi siyanotik dogustan kalp hastalikli ¢o-
cuklarda kardiyak fonksiyonlarda iyilesme saptanmis olup NT-proBNP
takipte, tedavinin degerlendirilmesinde kullanilabilir.

Anahtar Sozctikler: Siyanotik dogustan kalp hastali§i; ekokardiyografi;
demir eksikligi anemisi; NT-proBNP.
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he most common hematologic disease in childhood is

iron deficiency anemia (IDA) characterized by insufficient
hemoglobin synthesis due to iron deficiency." This is even
more important because the blood circulation factors are af-
fected in children with heart disease who have IDA, and the
hemodynamics of normal circulation may vary, particularly in
some heart diseases (e.g., complex cyanotic congenital heart
diseases).

Normal hemoglobin levels indicate relative anemia in patients
with congenital cyanotic heart disease (CCHD). In patients
with CCHD with a hemoglobin level of 15 g/dL, IDA cannot
be easily recognized and there may be an increase in clinical
findings due to insufficient oxygenation. Although less cyan-
otic, these patients are usually more symptomatic. Due to iron
deficiency, microspherocytic erythrocytes with higher de-
formability and rigidity are produced instead of bi-concave re-
sistant erythrocytes. A decrease in hemoglobin concentration
causes further increase in blood viscosity. In order to transport
oxygen to the tissues, there is a right shift of the oxygen-he-
moglobin curve, but with a decrease in pulmonary affinity for
oxygen.” Severe iron deficiency can produce ventricular dys-
function and overt heart failure.

Brain (B-type) natriuretic peptide (BNP) is sensitive to changes
in ventricular function. It is also a ventricular hormone that is a
specific determinant of these changes. An effective treatment
for heart failure is known to decrease serum BNP levels. The
reduction in ventricular load with a suitable treatment also
reduces wall tension and BNP levels. As a result, BNP is an
important neurohumoral marker for the diagnosis and treat-
ment of acute heart failure and for the evaluation of treatment
success.’

In our study, we aimed to prospectively collect the data of
children with CCHD who have IDA and to make a comparative
evaluation for iron parameters, cardiac functions and BNP lev-
els before and after 3 months of therapy.

This study is expected to shed light on the importance of NT-
proBNP levels in the management and follow-up of IDA, which
may cause mortality and morbidity in patients with CCHD, to
determine the effect of iron therapy on cardiac functions in
children with CCHD who have IDA, to identify the role of iron
therapy in the follow-up of these patients, and to lead to a
reduction in the complications and associated mortality and
morbidity of iron deficiency.

Materials and Method

This prospective study was carried out to investigate the ef-
fect of iron therapy on cardiac functions in children with CCHD
who had no clinical heart failure, between the age of 6 months
to 17 years, who have IDA and were admitted to Cukurova
University Faculty of Medicine, Department of Pediatric Cardi-
ology, between September 2015 and March 2016. Forty chil-
dren who met the inclusion criteria were enrolled in the study.

The patients were excluded from the study if they had bleed-
ing symptoms leading to anemia, received blood transfusion

in the previous week, received iron therapy in the last three
months and had an infection in the last month. In addition,
patients who were diagnosed with CCHD, but were scheduled
for operation during the evaluation period (less than three
months), and who did not want to participate in the study
were excluded from the study.

We excluded a total of fourteen patients, including five pa-
tients who did not participate in regular follow-ups, four pa-
tients who did not use regular medication, two patients who
could not continue treatment due to side effects, one patient
who died during follow-up, and two patients who had under-
gone emergent operation and received blood transfusions
during follow-up. Therefore, 26 patients were included in the
study and their results were evaluated.

Ethical approval was obtained from the Ethics Committee of
Cukurova University Faculty of Medicine on 06 March 2015.
The parents of all patients were informed about the purpose of
the study and their verbal and written consent was obtained.

The data including age, gender, weight, height, pulse rate,
oxygen saturation measured by pulse oximetry and blood
pressure were recorded by a pediatric cardiology nurse at the
first admission and at the third month follow-up. In addition, a
detailed physical examination was performed.

Transthoracic echocardiography was performed using a
Philips EPIQ 7 ultrasound system (Philips Medical Systems, An-
dover, MA, USA) with multifrequency transducers (3-5 MHz).
Initially, routine diagnostic imaging was performed. Myocar-
dial performance index (MPI) by tissue Doppler imaging, was
calculated as the sum of isovolumic contraction time (ICT) and
isovolumic relaxation time (IRT) divided by ventricular ejec-
tion time (ET).

The patients with IDA, bivalent oral iron preparations (5 mg/
kg/day in two equally divided doses) were commenced.
Parents were instructed to administer iron treatment on an
empty stomach half an hour before meals and were informed
about the use, maintenance and side effects of iron prepara-
tions. Laboratory and clinical examinations were repeated af-
ter 3 months.

Statistical analysis

The data was analyzed using the Statistical Package for Social
Sciences (SPSS) version 20.0. McNemar-Bowker test was used
for the pre- and post-evaluation of categorical measurement
data. The Kolmogorov-Smirnov probability test was used to
determine the normal distribution of numerical data. Wil-
coxon Signed Rank test was used to compare two dependent
numerical data with non-normal distribution. The Kruskal-
Wallis test was used for general comparison of non-normal
distributed numerical data among more than two groups. The
level of statistical significance was set at 0.05 in all tests.

Results

There were 26 patients with CCDH who had IDA included
in our study. The age range of the patients was between 6
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Table 1. Laboratory findings before and after treatment of iron deficiency anemia

Number (n=26)

Day 0 Day 90
MeanxSD Median Range MeanxSD Median Range P

Hb (g/dL) 15.2+1.9 15.1 (10.3-18.5) 16.7£1.9 17.1 (12.5-21.3) <0.001
Htc (%) 47.6£5.3 483 (33.6-584) 50.2+5.1 50.3 (38.9-62.2) <0.001
MCV (f1) 78.9+7.8 79.9 (62.8-94.6) 81.8+5.8 81.5 (69.7-91.1) 0.002
MCHC (g/dL) 31.4+2.0 318.0 (24.9-343.0) 32.9+2.0 333 (24.9-35.8) <0.001
RDW (%) 17.0+2.9 16.2 (12.7-24.5) 15.2+2.0 14.6 (12.9-22.5) 0.001

Iron (ug/dL) 60.0+32.4 54.0 (16.0-139.0) 123.8+66.6 1125 (29.0-30.0) <0.001
TIBC (ug/dL) 441.3%75.2 421.5 (338.0-567.0) 362.0+£52.3 353.0 (280.0-485.0) <0.001
Transferrin saturation (%) 13.8£7.8 13.1 (4.3-30.4) 34.7+£19.4 31.6 (9.0-86.4) <0.001
Ferritin (ng/dL) 9.5+2.5 10.5 (3.5-12.0) 60.6+53.1 40.8 (13.0-254.0) <0.001
Oxygen saturation (%) 81.6+6.1 83.5 (69.0-89.0) 83.9+5.6 85.5 (73.0-93.0) <0.001
Pro-BNP (pg/ml) 285.0+270.8 204.2 (76.6-1272.0) 236.2+231.2 149.1 (61.5-1090.0) 0.012

Table 2. Myocardial performance index of the ventricles

Day
Day 0 Day 90
MeantSD Median Range MeantSD Median Range P
RV - IRT (ms) 47.7+£14.5 40.0 30.0-77.0 50.1£13.8 42.0 35.0-75.0 0.475
RV - ICT (ms) 48.8+£8.8 50.0 26.0-61.0 48.5£8.2 50.0 30.0-63.0 0.692
RV -ET (ms) 255.5+£35.0 248.0 214.0-310.0 252.4+40.2 240.0 198.0-320.0 0.529
RV - MPI 0.37+0.06 0.38 0.25-0.49 0.39+0.10 0.38 0.26-0.66 0.651
LV- IRT (ms) 46.4£12.7 43.0 29.0-79.0 45.8+8.9 42.0 35.0-68.0 0.887
LV - ICT (ms) 51.8+11.0 50.0 34.0-82.0 49.0+7.6 48.0 35.0-65.0 0.195
LV - ET (ms) 249.2+40.7 238.0 156.0-330.0 256.9+38.4 245.0 170.0-330.0 0.022
LV - MPI 0.39+0.07 0.38 (0.31-0.63) 0.37+0.06 0.36 (0.30-0.60) 0.004

RV: Right ventricle; LV: Left ventricle; ICT: Isovolumic contraction time; IRT: Isovolumic relaxation time; ET: Ejection time; MPI: Myocardial performance index.

months and 17 years, with a mean age of 52.7+54.6 (median:
34.5) months. Fourteen of the patients were female and 12
were male.

In our study, pre- and post-treatment laboratory values were
examined on days 0 and 90. Accordingly, there was a statis-
tically significant increase in hemoglobin, hematocrit, MCYV,
MCHC, serum iron, serum ferritin, transferrin saturation and
oxygen saturation values. A comparison of all laboratory val-
ues on days 0 and 90 showed a p value of 0.002 for MCV, but
showed a p value of <0.001 for remaining parameters (Table 1).

In our study, mean NT-proBNP levels at first visit and after the
treatment were 285.0+270.8 pg/ml and 236.2+231.2 pg/ml,
respectively, with a p value of 0.012. The results were statisti-
cally significant (Table 1).

Reticulocyte counts were performed on day 0 and at post-
treatment 7™ day to evaluate the efficacy of iron therapy.
There was a statistically significant increase in reticulocyte

counts from day 0 to day 7, with a p value of <0.001.

Nineteen of the patients had univentricular physiology (11 pa-
tients had right ventricular (RV) dominant, 8 had left ventricu-
lar (LV) dominant), and 7 biventricular physiology. None of the
patients had evidence of heart failure by physical examination
or routine diagnostic imaging by echocardiography. Twelve
patients had no atrioventricular (AV) valve regurgitation, 7
had mild and 7 had moderate regurgitation.

No significant differences were found between the IRT, ICT, ET
and MPI parameters of the patients with RV dominance (p>0,05).
However, there was a significant difference between ET and MPI
values of the left ventricle on days 0 and 90 (p<0.05) (Table 2).

Discussion

Congenital heart diseases (CHD) are the most common car-
diac malformations of fetal and neonatal periods, which rep-
resent a heterogeneous group of defects with a lesser known
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cause. In other words, CHD includes congenital structural or
functional abnormalities in the cardiovascular system, which
can be defined at birth or later.*”! The frequency of congenital
heart diseases is known to be approximately 0.5-0.8% of all
live births 19

Iron deficiency anemia is not only a condition affecting the
hematological system, but also a clinical condition that may
lead to multisystemic disorders."'-'3! It is known that anemia
has a negative effect on cardiovascular system and hemody-
namics and long-term severe anemia can lead to congestive
heart failure."

In our study, there were 26 patients with CCHD who had IDA.
The age range of the patients was between 6 months and 17
years, with a mean age of 57.7+54.6 months. These patients
were evaluated during routine outpatient visits. Of the pa-
tients, 46.1% were male and 53.9% were female.

The literature review showed no gender difference for con-
genital heart defects. However, there is a known relationship
between certain types of diseases and genders. The frequency
of severe, especially cyanotic and complex heart defects was
higher in males, whereas the frequency of less severe defects
was higher in females. A study has shown that the frequency of
double-outlet right ventricle, hypoplastic left heart syndrome,
transposition of the great vessels and aortic stenosis was al-
most two times higher, and of pulmonary atresia and tricuspid
atresia was approximately one and a half times higherin males
than females. The prevalence of less severe defects, including
atrial septal defect, PDA and AVSD, was higher in women.!'>-'8
In our study, nineteen of the patients had univentricular phys-
iology (11 patients had right ventricular (RV) dominant, 8 had
left ventricular (LV) dominant), and 7 biventricular physiology.
The number of patients was not sufficient to demonstrate this
relationship between heart pathologies and gender.

In this study, hemoglobin and hematocrit levels were found
to be higher than age-expected values of the patients. This
is a natural result of the expected secondary erythrocytosis
in cyanotic patients. Serum ferritin levels were measured to
determine iron deficiency in our patients. Additionally, serum
transferrin saturation was calculated to support the diagnosis.

Onur et al.,"™ in their study on 44 children with CCHD, found
iron deficiency in 28 patients by measuring serum ferritin
levels and administered oral iron treatment in these patients.
However, 16 patients were followed-up without any treat-
ment. Three months later, the laboratory analysis showed
a decrease in Hb, Hct and ferritin values in the untreated
group. Onur et al. included children aged between 6 and 48
months, which is the period with the highest physiological
iron requirement. Therefore, there may be a higher need for
iron in this age group due to secondary erythrocytosis. How-
ever, although this study included children over two years of
age, laboratory studies showed a decrease in iron and ferritin
levels even after three months in patients not receiving iron
treatment. For all patients, Hb, Htc, RBC, MCV, MCH, MCHC,
RDW, SI, TIBC, TS and SF levels were studied at baseline and

at the end of 3@ month. In conclusion, the prevalence of iron
deficiency was found to be 63.6% in 44 children with CCHD.
In patients with iron deficiency, three months of iron therapy
resulted in an increase in Hb, Htc, MCV, MCH, MCHC, RDW,
SI, TIBC and SF levels. These results were comparable with
the results of our study. In patients with adequate iron levels,
MCV, MCH, RDW, S|, TIBC and SF levels were normal at base-
line, but at the end of the 3-month follow-up, they reached
levels consistent with iron deficiency. In this study, it was
emphasized that it is possible to diagnose iron deficiency
in children with CCHD by complete blood count, or even by
measuring only RDW, MCV and MCH levels, and that these
patients should be given iron prophylaxis even without iron
deficiency.

All of the 26 patients in our study had IDA. In our study, lab-
oratory studies found significantly lower MCHC, TS, MCV val-
ues, but significantly higher RDW and TIBC values. Our results
were comparable with the results of other study that have
addressed this issue.™ In the present study, lower levels of
MCHC and MCV and higher levels of RDW were correlated
with lower ferritin levels.

In our study, we measured NT-proBNP levels in order to deter-
mine the effect of iron deficiency on myocardium in children
with CCHD who had IDA, and tried to determine the role of NT-
proBNP in clinical practice. In our study, the mean NT-proBNP
levels at first visit and after treatment were 285.0+270.0 (mean
204.2) pg/ml and 236.2+231.2 (mean 149,1) pg/ml, respec-
tively, with a p value of 0.012. There was a statistically signifi-
cant decrease in NT-proBNP levels.

Literature review showed a limited number of studies on NT-
proBNP as a marker of myocardial involvement in children
with anemia. Nybo et al.,* in their study including 6238 adult
patients, and Willis et al.,?" in their study including 209 adult
patients with no evidence of heart failure, reported that NT-
proBNP levels in patients with anemia were higher than those
without anemia. They emphasized that, despite lower concen-
trations of Hb in females, NT-proBNP levels in females were
not as high as in male patients. Arati et al.?? found a negative
correlation between hemoglobin levels and serum NT-proBNP
levels in 809 adult patients without heart failure. Mika et al.”?*
found a negative correlation between plasma BNP levels and
Hb levels in 1036 healthy adults.

A study conducted in 2010 in Inonu University, Faculty of
Medicine divided the patients with iron deficiency anemia
into three groups as mild, moderate and severe, based on the
Ross classification for heart failure, and made a comparison
between these groups. There was a statistically significant
negative correlation between pre-treatment NT-proBNP and
Hb levels in the patient group (p=0.004). The comparison of
pre-treatment and post-treatment NT-proBNP levels in the pa-
tient group showed a decrease in NT-proBNP levels inversely
with the increase in Hb levels after treatment (p=0.0001).24

The results of all these studies are consistent with our results
and support the decrease in NT-proBNP levels with increasing
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Hb concentrations after treatment. Although our patients had
no clinical evidence of congestive heart failure, it was thought
that NT-proBNP levels decreased as a result of treatment of the
negative effects of iron deficiency on myocardium.

Echocardiography is the most important diagnostic modality
for ventricular dysfunction in heart failure. It is not technically
correct to evaluate the systolic functions of heart with stan-
dard echocardiographic methods in CHD patients with single
ventricular physiology. However, MPI by tissue Doppler imag-
ing can be used in these patients because it is not affected by
the geometric shape of the ventricle since it is the ratio of time
intervals. It evaluates both systolic and diastolic functions of
the ventricles. Because the age ranges of the patients included
in the study were different and the anatomical heart structures
were very complex, the Simpson method could not be used
for measurements. This is one of the limitations of the study.
In our study, there was no significant difference between 0
day and 90 day in right ventricular measurements. In left ven-
tricular parameters; there was a significant difference between
the 0" and 90t days of MPI measurements (p<0.05). MPl is a
good indicator of the assessment of cardiac function and is
an important and easy to determine parameter that provides
information for clinical course and prognosis. Although there
was no statistically significant difference in right ventricular
physiology in our study, with iron therapy MPI was better in
patients with left ventricular physiology.

Groenning et al.**! found that serum NT-proBNP measurement
in adult patients with heart failure was a stronger marker than
the classical echocardiographic parameters for demonstrating
left ventricular dysfunction. In our study, no statistically signif-
icant correlation was found between echocardiographic pa-
rameters and NT-proBNP levels. The higher serum NT-proBNP
levels of patients before treatment was considered to be the
biochemical reflection of changes in the histological level that
we could not detect clinically and with echocardiography. It
can be concluded that NT-proBNP measurement can detect
early myocardial involvement in which echocardiographic pa-
rameters are not affected.

In conclusion, our study evaluating children with CCHD who
have IDA suggests that iron therapy improves cardiac symp-
toms and that IDA should not be missed in patients with
CCHD. Evaluation of children with CCHD who have IDA should
be performed considering that their laboratory findings may
differ from children without heart disease. In our study, the
relatively low number of patients could be considered as the
limitation of our study. Measurement of NT-proBNP levels,
which show a significant decrease after iron therapy, can be
used more frequently in follow-up. However, more extensive
and prospective studies are needed to make more accurate
judgments.
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Possible protective effect of quercetin against oxidative
stress in liver from metabolic syndrome rats

Metabolik sendromlu sicanlarin karacigerlerinde oksidatif strese karsi
kuersetinin olasi koruyucu etkisi
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Abstract

Introduction: Metabolic syndrome (MS) is linked to a type of type
2 diabetes mellitus associated with high glucose level and insulin
resistance. Thioredoxin-1 (TRX-1) is localized in the cytoplasm and
the mitochondria and controls cellular reactive oxygen species. The
purpose of this study is to examine the relation between MS and
oxidative stress, and effect of quercetin on oxidative stress via TRX-
1in liver of MS rats.

Methods: Male Wistar rats (200-250g in weight) were used. They
were divided three groups. Control group, MS group receiving (935
mM sucrose in drinking water) and quercetin treated (15 mg/kg/
day, administered by gavage) MS group. Protein level of TRX-1 was
determined by Western blot.

Results: Aspartate transaminase (AST), alanine transaminase (ALT),
lactate dehydrogenase (LDH), levels increased in MS group as com-
pared with the Con group. Total-antioxidant-status (TAS), superox-
ide-dismutase (SOD), and glutathione-peroxidase (GSH-Px) levels
decreased in MS group when compared to Con group. Total-oxi-
dant-status (TOS) levels increased in MS group as compared with
the Con group. Triglycerides, total-cholesterol and LDL-cholesterol
increased in MS group when compared with the Con group. TRX-1
level decreased in MS group and TRX-1 activity was lower in MS
group than Con group.

Discussion and Conclusion: Treatment of quercetin decreased
AST, ALT, LDH, and TOS levels while it increased GSH-Px, SOD, and
TAS levels. Also, lipid profile changed with quercetin. In conclusion,
treatment of quercetin significantly increased TRX-1 level and ac-
tivity of TRX-1 in MS group. These data suggest that elevated oxida-
tive stress in liver of MS may be reduced by quercetin.

Keywords: Insulin resistance; liver; metabolic syndrome; oxidative
stress; quercetin.

Ozet

Amacg: Metabolik sendrom (MS), yiksek seker diizeyi ve instlin direnci
ile iliskilendirilen tip 2 diyabetin tipine baglidir. Tiyoredoksin-1 (TRX-1)
sitoplazma ve mitokondride yerlesmistir ve hiicresel reaktif oksijen tir-
lerini kontrol eder. Bu ¢alismanin amaci, MS sicanlarin karacigerinde,
MS ve oksidatif stres arasindaki iliskiyi ve kuersetinin TRX-1 baglantili
oksidatif stres tizerindeki etkisini arastirmaktir.

Gereg ve Yontem: Erkek Wistar sicanlar (200-250g agirliginda) kulla-
nildi. U¢ gruba ayrildilar. Kontrol grup, MS grup (935 mM siikroz ice-
ren icme suyu) ve kuersetin uygulanmis (15 mg/kg/gun, gavaj ile) MS
grup. TRX-1 protein seviyesi Western blot ile belirlenmistir.

Bulgular: MS gruptaki aspartat transaminaz (AST), alanin transami-
naz (ALT), laktat dehidrojenaz (LDH) seviyeleri Kon grubu ile karsi-
lastirildiginda artti. MS grubundaki toplam-antioksidan-durumu
(TAS), siperoksit-dizmutaz (SOD), ve glutatyon-peroksidaz (GSH-Px)
seviyeleri Kon grubu ile karsilastirldiginda azaldi. MS grubundaki
toplam-oksidan-durumu (TOS) seviyesi Kon grubu ile karsilastirildi-
ginda azaldi. MS grubundaki trigliserit, toplam-kolesterol ve LDL-ko-
lesterol Kon grubu ile karsilastirldiginda artti. MS grubundaki TRX-1
seviyesi Kon grubu ile karsilastirldiginda azalirken TRX-1 aktivitesi
ise dustd.

Sonug: Kuersetin tedavisi AST, ALT, LDH, ve TOS seviyelerini azaltirken
GSH-Px, SOD, ve TAS seviyelerini artirdi. Ayrica, yag profili de kuerse-
tin ile degisti. Sonug olarak, Kuersetin tedavisi, MS grubundaki TRX-1
seviyesini ve aktivitesini énemli derecede artirdi. Bu veriler MS kara-
cigerinde artmis olan oksidatif stresin kuersetin ile azalabildigini ileri
strmektedir.

Anahtar Soézciikler: instlin direnci; karaciger; metabolik sendrom; ku-
ersetin; oksidatif stres.
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etabolic syndrome (MS) is a medical disorder that it is

linked to insulin resistance, overweight, adiposity, hy-
pertriglyceridemia.l'’ MS is also associated with oxidative
stress which reflects an imbalance between the production
and inactivation of reactive oxygen species.”?

Oxidative stress is resulted by when reactive forms of oxygen
would produce faster than they could be neutralized by an-
tioxidants.®! Also, oxidative stress can produce an alteration of
protein and nucleic acid structure, damage to membrane ion
transport and permeability, destruction of the cells by lipid
peroxidation.” In chronic hyperglycemia, there is a depletion
of the activity of the antioxidative defense system. Thus it pro-
motes free radical generation.>®

Non-alcoholic fatty liver disease (NAFLD) may progress to cir-
rhosis and its complications. The pathogenesis of cellular in-
jury and steatosis is thought to be related mostly to insulin
resistance and oxidative stress. Moreover, lots of studies re-
ported that nonalcoholic fatty liver disease precedes and is a
risk factor for the future development of the MS.7#!

Quercetin, a natural flavonoid, is a compound with antioxi-
dant and anti-inflammatory activity.”” Quercetin, like other
flavonoids, acts as a quencher for reactive oxygen species
generated by any physical or chemical action.'® Xanthine oxi-
dase and lipid peroxidation are inhibited by quercetin.'”

Thioredoxin (TRX) system maintains proteins in areduced state
under physiological conditions and modulates the physiologi-
cal function of proteins which are susceptible to oxidation.!"?
TRX is characterized by the presence of three conserved pro-
lines. This proline is the key residue that determines the reduc-
ing power of TRX and replacing it by a serine or a threonine
has a dramatic effect on the redox and stability properties of
the protein.™ Cellular protection against oxidative damage of
proteins involves the activity of TRX-1 system.["!

The aim of this present study was to evaluate the beneficial
and preventive effects of quercetin on oxidative stress and
TRX-1 in liver tissues of MS rats.

Materials and Method

Animals and induction of metabolic syndrome

Three-months-old male Wistar Albino rats (200-250g) were
used and maintained under standardized conditions (12-hour
(h) light/ dark cycle, 24+2°C, 35-60% humidity). Female hor-
mones may protect the animals from the oxidative stress of
MS. So in the present study, we used male rats.'”! Rats were
fed with standard laboratory chow (dietary composition of
rat diet contained (as percentage): torula yeast 30.0, corn oil
2.0, sucrose 59.0, DL-methionine 0.3 and AIN-76 TM mineral
mixture 5.0 and AIN-76 TM vitamin mixture 1.0 with digestible
energy 12.59 MJ/kg from Horland Tekland, Madison, WI, USA)
with free access to water. At the end of the experimental pe-
riod, animals were anesthetized after being deprived of food
for 12 h. The animals were randomly divided into the three
groups consisting of 8 rats each. Control group (Con) received

standard laboratory diet and drinking water. Metabolic syn-
drome induced group (MS) received 32% sucrose (935 mM)
including drinking water for 20 weeks."® Quercetin treated
MS group (MS-Q) received quercetin treatment (15 mg/kg/
day, via oral gavage, Sigma) for two weeks at the end of the
18t weeks of MS group. Quercetin was dissolved in corn oil.
Homeostatic model assessment (HOMA) is a method for as-
sessing B-cell function and insulin resistance (IR) from basal
(fasting) glucose and insulin concentrations. HOMA-IR is cal-
culated using following formula: HOMA-IR=fasting blood glu-
cose (mmol/L) x fasting insulin (mU/L)/22.5. HOMA-B is calcu-
lated using following formula: HOMA-B=[20 x fasting insulin
(mU/L))/[fasting glucose (mmol/L)-3.51.1"7"8 The units used ac-
cording to IU (International units of system). Insulin was mea-
sured using commercial kits (Cayman). All animal procedures
and experiments described in present study were approved
by the Animal Ethics Committee of Ankara University Faculty
of Medicine (2015-2-37).

Tissue homogenization

Livers were homogenized with a motor-driven teflon to glass
homogenizer in cold (mM) TrisHCI 20 (pH 7.4), NaCl 150, KCI 2,
EDTA 2, DTT 0.5, protease inhibitor cocktail 100, PMSF 0.4 and
2% NP-40. And then centrifugation step was done to separate
the cell membrane and cytosol. Protein content of cytosol was
used in biochemical assays and western blot measurement.

Biochemical assays

After homogenization of liver tissues, protein content was
analyzed using the Bradford method (Bio-Rad), and bovine
serum albumin was used as the standard. Then, important en-
zymes such as aspartate aminotransferase (AST) (Biovision),
alanine transaminase (ALT) (Biovision), lactate dehydroge-
nase (LDH) (Cusabio), total-antioxidant-status (TAS) (Rel assay
diagnostics), and total —oxidant-status (TOS) (Rel assay diag-
nostics) were measured using commercial kits. Triglycerides
were measured using commercial kits (Cayman). Serum total
cholesterol, high-density lipoprotein (HDL)-cholesterol, and
low-density lipoprotein (LDL)-cholesterol levels were analyzed
with a Cobas C 6000 autoanalyzer. Superoxide-dismutase
(SOD) was estimated by the enzymatic methods.'® Briefly, the
principle of SOD activity determination method was based on
the inhibition of nitroblue tetrazolium reduction by the xan-
thine-xanthine oxidase system as a superoxide radical gen-
erator. One unit of SOD was defined as the enzyme activity
causing 50% inhibition in the nitroblue tetrazolium reduction
rate. Glutathione-peroxidase (GSH-Px) was estimated by the
enzymatic methods.?? Briefly, GSH-Px as measured by the
enzymatic reaction, which was initiated by addition of H,O,
(Sigma-Aldrich) to the reaction mixture containing reduced
glutathione, nicotinamide adenine dinucleotide phosphate
(NADPH, Sigma-Aldrich), and glutathione reductase (Sigma-
Aldrich). The change in the absorbance at 340 nm was moni-
tored using a spectrophotometer (Amersham Biosciences and
Cayman Chemical, Ann Arbor, Mich., USA).
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Table 1. Characteristics of experimental animals

Con(n=8) MS (n=8) MS-Q (n=8)
Body weight (g) 353.4+£15.2 455.4+7.3* 420.5+13.4°
Blood glucose (mg/dL) 139.3+12.1 365.3+35.4° 280.4+33.2°
Insulin (ng/ml) 1.49+0.3 3.41+0.1° 2.25+0.2°
HOMA-IR 9.43+1.2 26.4+2.32 17.4+1.32
HOMA-B 0.54+0.07  0.44+0.04 0.47+0.06

All parameters were expressed as meanzstandard error (S.E.M.). Con: Control;
MS: Metabolic syndrome; MS-Q: Quercetin treated metabolic syndrome group; n:
Number of rat for each group; HOMA: Homeostatic model assessment; IR: Insulin
resistance; °p<0.05 vs. Con.

Thioredoxin-1 (TRX-1) protein level and activity

Protein level of thioredoxin-1 (TRX-1) was determined by
Western blot. Shortly, equal amount of proteins (20 pg)
from samples were loaded and separated on 10 % sodium
dodecyl sulfate—polyacrylamide gel electrophoresis under
reducing conditions. After electrophoresis (150V, 1.5 h), the
samples were electro blotted onto a PYDF membrane (20
V, 2 h). TRX-1 contents in the samples were identified us-
ing anti-TRX-1 (12 kD, 1/1000, rabbit, Abcam) antibody. Im-
munoreactive protein bands were visualized using the ECL
plus detection system. TRX-1 protein levels in liver tissues
normalized according to the -actin levels in liver tissues
from experimental group. TRX-1 activity was measured us-
ing commercial kit (Elabscience).

Chemicals

Unless specified, the reagents used were obtained from
Sigma-Aldrich Chemie (Steinheim, Germany). Molecular
weight markers and PVDF membranes were purchased from
Bio-Rad. To detect proteins with Western blotting, we used
ECL Plus reagants, purchased from GE Healthcare.

Statistical analysis

All parameters were expressed as meanzstandard error of
mean (S.E.M.). Statistical analyses were performed using one-
way analysis of variance followed by Bonferroni post-hoc anal-
ysis. The p values less than 0.05 were considered to be statis-
tically significant.

Results

At the end of the 20" weeks of experimental period, com-
pared with control rats, the sucrose-fed rats exhibited several
characteristics of MS, including central obesity, adiposity, in-
sulin resistance, hyperinsulinemia, and hypertriglyceridemia.
MS group blood glucose level was increased significantly ap-
proximately 2.5 fold compared with Con group (Table 1). Fur-
thermore, these group rats gain weight, increase food and wa-
ter intake, also increase adiposity during experimental period.
Quercetin didn't affect the food intake of treated rats but the
steatosis of liver was observed lower in MS-Q group. Serum in-
sulin level of MS group increased significantly approximately

Table 2. Effect of quercetin on AST, ALT, LDH levels in liver

tissues of male rats

Con(n=8) MS (n=8) MS-Q (n=8)
AST (U/L) 56.3+9.3 197.3+£15.4* 147.4+12.5°
ALT (U/L) 27.316.5 113.4+9.52 86.2+7.4°
LDH (U/L) 420.5+36.4 793.5+58.12 635.4+35.2°

All parameters were expressed as meanz+standard error (S.E.M.). Con: Control;
MS: Metabolic syndrome; MS-Q: Quercetin treated metabolic syndrome group;
n: number of rat for each group; AST: Aspartate transaminase; ALT: Alanine
transaminase; LDH: Lactate dehydrogenase; ?p<0.05 vs. Con.

2.0 fold compared with Con group. The other marker of MS,
HOMA (homeostasis model of assessment) index, for measur-
ing insulin resistance increased compared with the Con group.
The serum insulin level of MS-Q group significantly increased
compared with Con group (Table 1).

Table 2 showed that AST level significantly increased approx-
imately 3.5 fold in MS as compared to the Con group. MS-Q
group showed increases in AST level approximately 4.0 fold
as compared with the Con group. The level of ALT increased in
MS as compared to the Con group. The level of ALT decreased
(not significantly) in quercetin treatment from MS group as
compared to the MS group. In MS group, the LDH level sig-
nificantly increased as compared to the Con group. Quercetin
treatment reduced (not significantly) the LDH level in MS
group as compared with the MS group.

Figure 1A represents SOD as a graph in tissues of liver. SOD in
MS group decreased (approximately 1.5 fold) as compared to
the Con group. Quercetin treatment significantly increased
the level of SOD in liver as compared to the MS group. GSH-
Px level was shown as a graph in Figure 1B. GSH-Px level sig-
nificantly decreased (approximately 1.8 fold) in MS group as
compared to the Con group. Treatment of quercetin signifi-
cantly decreased GSH-Px level in MS group. The activities of
TAS in MS and MS-Q group in liver tissues showed in Figure
1C. TAS level was significantly decreased (approximately 2.0
fold) in MS as compared to the Con group. Quercetin treat-
ment significantly increased the activities of TAS in liver as
compared to the MS rat. The activities of TOS were shown as
a graph in Figure 1D in liver tissues. MS group showed sig-
nificantly increased levels of TOS (approximately 1.5 fold) as
compared to the Con group. Quercetin treatment restored
these elevated TOS levels in liver tissues of MS but it wasn't
significantly.

The effects of quercetin treatment on triglycerides, total
cholesterol, HDL-cholesterol, and LDL-cholesterol in the
serum of control and MS groups were listed in Table 3. MS
group showed significantly an increase in triglycerides (ap-
proximately 1.5 fold), total cholesterol (approximately 1.2 fold)
and LDL-cholesterol (approximately 3.4 fold) as compared to
the Con group. There was a significant decrease in the HDL-
cholesterol level (approximately 1.8 fold) in the MS group as
compared to the Con group. MS-Q group did not show any
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Figure 1. Bar graphs represent the oxidative stress parameters in liver tissues from each experimental group: changes of superoxide dismutase
(SOD) (A) and changes of glutathione peroxidase (GSH-Px) (B) total antioxidant status (TAS) (C) and total oxidant status (TOS) (D) in liver of
experimental groups. Bar graph was expressed as meanztstandard error of mean (S.E.M.) from control group (Con, n=8), metabolic syndrome
group (MS, n=8), quercetin treated metabolic syndrome group (MS-Q, n=8). ap<0.05 versus Con, bp<0.05 versus MS.
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Figure 2. Thioredoxin-1 (TRX-1) protein level and activity. Representative western blot of TRX-1 level (A) for liver in experimental groups is
given at the top of the bar graphs. TRX-1 activity is represented in B. Bar graphs were expressed as mean =+ standard error of mean (S.E.M.) from
control group (Con, n=8), metabolic syndrome group (MS, n=8), quercetin treated metabolic syndrome group (MS-Q, n=8). TRX-1 protein level
normalized according to the 3-actin level (not showed). ap<0.05 versus Con, bp<0.05 versus MS.

significant changes in lipid profile except LDL-cholesterol as
compared with the Con group, but there were some decreases
in the levels of triglycerides, and LDL-cholesterol of MS-Q
group when compared with MS group.

Figure 2A and 2B showed TRX-1 protein level and activity in
experimental groups, respectively. TRX-1 protein level in MS
group significantly decreased as compared to the Con group.
Quercetin treatment significantly increased TRX-1 protein
level in MS group. TRX-1 activity was lower in MS group than
control group, but the treatment of quercetin enhanced the
activity of TRX-1.

Discussion

Quercetin’s protective role has been reported in animal
models of type 1 and type 2 diabetes. In the present study,
quercetin shows as an antidiabetic effect via targeting both
hyperglycemia and oxidative stress. This was shown by the
reduction in blood glucose levels in the quercetin supple-
mented group.

One of the traits of MS is high insulin resistance.””” Homeo-
static model assessment (HOMA) gives information about the
-cell function and insulin resistance. In the present study, this
HOMA level increased in MS group. Moreover, blood glucose
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Table 3. Effect of quercetin on lipid profile in liver tissues of

male rats

Con (n=8) MS (n=8) MS-Q (n=8)
Triglycerides (mg/dL) 37.5£3.2  66.2+4.5*  47.5+5.3°
Total cholesterol (mg/dL)  127.2+5.3 153.1£6.3*° 138.2+4.5
HDL cholesterol (mg/dL) 57.0+6.1 31.5+4.52 443132
LDL cholesterol (mg/dL) 8.5+0.5 29.3+3.27  17.2+2.2%°

At the end of the experimental period, animals were anesthetized after being
deprived of food for 12 h. All parameters were expressed as meanzstandard error
(S.E.M.). Con: Control; MS: Metabolic syndrome; MS-Q: Quercetin treated metabolic
syndrome group; n: Number of rat for each group; HDL: High-density lipoprotein;
LDL: Low-density lipoprotein; 2p<0.05 vs. Con; ®P<0.05 vs. MS.

and insulin levels increased in MS group. These results showed
that the animal model of MS truly occurred.

In MS, oxidative stress develops and alters both non-enzymatic
and enzymatic antioxidant defenses.?? Intracellular redox bal-
ance is maintained by GSH. GSH detoxifies various xenobiotics
as well as scavenging free radicals.”® Enzymes of glutathione
cycle namely GST and GPx utilize GSH during their reactions.

In a previous study about the model of sodium azide induced
hepatic toxicity from sera showed that ALT, AST levels in-
creased and treatment of quercetin decreased to these values
to that of control animals.?” Sonmez et al.”* studied the toxic-
ity of hydroxyapatite nanoparticles in rat liver cell model. They
observed that LDH level increased in this group. Similarly, in
the present study, AST, ALT and LDH level in liver tissues in-
creased in MS group. Treatment of quercetin had drawn closer
to the values of the control group (not significantly).

SOD catalyzes the dismutation of the superoxide (O,") radicals.
Also, it is an important antioxidant defense in all living cells
when exposed to oxygen. In a previous study, SOD activity de-
creased in liver tissues from animal model of type 2 diabetes.
26 Supplementation of quercetin increased significantly this
level to that of control. In the present study, SOD and GSH-Px
levels in liver tissues of MS group decreased significantly com-
pared with the Con group. Treatment of quercetin increased
these levels significantly when compared to Con group. These
decrements occur may be due to lipid peroxyl radicals and
from inactivation of their destruction products.

TAS is an agent for investigating the association between diet
and oxidative stress.”” In the present study, TAS level in MS
group decreased significantly compared with the Con group.
Oral application of quercetin in MS group increased signifi-
cantly to that of Con group. Furthermore, TOS level increased
significantly in MS group compared with the Con group and
quercetin treatment decreased significantly compared with
the MS group.

The daily supplementation of 250 mg quercetin in patients
with type 2 diabetes in our study exerted no beneficial effect
on triacylglycerol, total, LDL and HDL cholesterol.”®! Sahebkar
et al.? showed that quercetin is a possible new agent to im-
prove metabolic health, since it lowers plasma triglycerides

levels. Also, another previous study showed that triglycerides-
lowering effect of quercetin may, at least in part, be due to
increased triglycerides-derived fatty acid uptake by subcuta-
neous white adipose tissue as a consequence of browning.
However, the results of our present study showed elevated
triglycerides, total cholesterol and LDL cholesterol level while
decreased HDL cholesterol level. Quercetin supplementation
resulted in significant alterations in lipid profile compared
with Con group.

In this study, MS induced significant decrease in TRX-1 level.
Thioredoxins are redox-active proteins that play a protective
role against degenerative diseases associated with oxidative
stress, including diabetes.*® Okuyama et al.B" showed that TRX
inhibits thioacetamide-induced acute hepatitis and ethanol-
induced hepatocyte damage via its anti-oxidative action. It
has been shown that patients with glucose intolerance have
high plasma levels of TRX-15% and serum TRX-1 level of type
2 diabetic patients was elevated.®? However, in the present
study, we found that tissue TRX-1 level is significantly lower
than Con group. Quercetin treatment increased significantly
this level to that of Con level.

In conclusion, it has been found that administration of
quercetin enhances tissue protection in MS rats via the im-
provement of the compromised antioxidant defense system.
Quercetin has a protective effect on upregulation of TRX-1 in
MS rats. Our results may provide further research on the role
of quercetin supplementations to protect against MS and its
complications.
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Abstract

Introduction: Amniotic fluid abnormalities are the leading cause
of fetal morbidity and mortality. The aim of this study was to inves-
tigate whether prepartum mean platelet volume (MPV) is associ-
ated with and a predictable marker for oligohydramnios (OHA) and
polyhydramnios (PHA).

Methods: In this retrospective study, an examination was made of the
records of patients who were monitored and gave birth at Karabuk
Training and Research Hospital Gynecology and Obstetrics Clinic in
2014-2015. Patients with isolated OHA and PHA were included in the
study group and those with normal amnion fluid volume (AFV) in the
control group. A record was made of age, obstetric and clinical his-
tory, smoking, alcohol consumption, laboratory test results and ultra-
sonography reports in the third trimester of the pregnancy.

Results: A total of 284 pregnant women were included in the
study. The MPV levels of the OHA and PHA groups were signifi-
cantly higher than those of the normal group (p=0.000). There
was no significant difference was observed between the OHA and
PHA groups (p=0.20). MPV>8.4 accurately differentiated AFV (AUC:
68.8%, sensitivity: 78.6%, specificity: 59.1%). MPV>8.0 accurately
differentiated OHA (AUC: 67.1%, sensitivity: 84.4%, specificity:
50.0%). MPV>8.5 accurately differentiated PHA (AUC: 70.2%, sensi-
tivity: 79.0%, specificity: 61.4%).

Discussion and Conclusion: The result of the current study shows
that screening MPV has a predictive value for OHA and PHA in
pregnancies without complications or fetal anomaly.

Keywords: Amniotic fluid; mean platelet volume; oligohydram-
nios; polyhydramnios.

Ozet

Amac: Amniyotik sivi anomalileri, fetal morbidite ve mortalitenin
onde gelen nedenleridir. Bu ¢alismanin amaci, prepartum ortalama
trombosit hacminin (MPV), oligohidramnios (OHA) ve polihidramni-
os (PHA) ile iliskisini inceleyerek prediktif bir marker olup olmadigin
arastirmaktir.

Gereg ve Yontem: Bu retrospektif calismada, 2014-2015 yillari arasin-
da Karabuk Egitim ve Arastirma Hastanesi Kadin Hastaliklari ve Dogum
Klinigi'nde izlenen ve dogum yapan hastalarin kayitlari incelenmistir.
izole OHA ve PHAlI hastalar calisma grubuna, normal amniyon sivisi
hacmine (AFV) sahip hastalar ise kontrol grubuna dahil edildi. Gebe-
ligin GgcUncl trimesterinde yas, obstetrik ve klinik ¢ykd, sigara kulla-
nimi, alkol tiketimi, laboratuvar test sonuglari ve ultrasonografi rapor
sonuglari kaydedildi.

Bulgular: Calismaya toplam 284 gebe dahil edildi. OHA ve PHA grup-
larinin MPV seviyeleri kontrol grubuna gore anlamli derecede yiksekti
(p<0.05). OHA ve PHA gruplar arasindaistatistiksel olarak anlamli fark
gortlmedi (p>0.05). MPV> 84, AFV'yi dogru bir sekilde farklilastird
(AUC: %68.8, duyarlilik: 9%78.6, 6zgulluk: %59.1). MPV> 8.0, OHA'yI dog-
ru sekilde farkhlastirdi (AUC: %67.1, duyarlilik: 9%84.4, 6zgullik: %50.0).
MPV> 8.5, PHA'yI dogru bir sekilde farklilastirdi (AUC: %70.2, duyarlilik:
9%79.0, 5zgtillik: %61.4).

Sonug: Bu ¢alismanin sonuglari; MPV taramasinin komplikasyon veya
fetal anomali olmayan gebeliklerde OHA ve PHA icin prediktif bir de-
gere sahip oldugunu gostermektedir.

Anahtar Sézciikler: Amniyotik sivi; ortalama trombosit hacmi; oligo-
hidramnios; polihidramnios.
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mniotic fluid (AF) is kept in a dynamic equilibrium and vol-

ume obtained from total flow (from fetal urine and lung
fluid) and outflow of fluid from amniotic space (fetal swallow-
ing and intramembranous absorption). It provides a support-
ive environment for growth, protection from infection and
trauma. It allows fetal movement therefore promotes the de-
velopment of musculoskeletal system.! AF volume (AFV) is an
indicator of fetal well-being and is an important measurement
during antenatal fetal tests in the second and third trimesters
of pregnancy. If the actual volume of AFV is less than 500 mL, it
is defined as oligohydramnios. If it is greater than 2000 ml, it is
defined as polyhydramnios. It was reported before that oligo-
hydramnios may be associated with some abnormalities such
as meconium staining, congenital anomalies, growth retarda-
tion and fetal asphyxia.”” In general, approximately 3 to 5%
of pregnancies are complicated by oligohydramnios. Some
of the cases are diagnosed in the absence of maternal-fetal
risk factors and they defined as 'isolated oligohydramnios'™
Total incidence of polyhydramnios ranges from 0.2 to 2% as
reported from many studies.® Although most of the cases are
idiopathic, fetal malformations and genetic anomalies, mater-
nal diabetes mellitus and hypercalcemia, multiple pregnan-
cies, fetal anemia, neuromuscular disorders, and some others
are seem to be risk factors.?*

Mean platelet volume (MPV) is an indicator of platelet size and
demonstrates platelet activity. Platelets with larger MPV are
known as younger and more reactive. It was shown before that
they contain more dense granules, secrete more granules than
platelets with lower MPV.®! There are some changes in platelet
size and count during pregnanacy. Firstly, lifespan of platelets
decreases and therefore MPV increases minimally. Also platelet
count in the peripheral blood decreases due to increased
platelet consumption in the uterus.” Although several studies
have examined MPV levels in problems which develop during
pregnancy, to the best of our knowledge there has been no
previous study of the relationship between MPV and the de-
velopment of AFV abnormalities. Therefore, in this study it was
investigated whether prepartum MPV is associated with and a
predictable marker for the development of OHA and PHA.

Materials and Method

Study design and subject selection

In this retrospective study, an examination was made of the
records of patients who were monitored and gave birth at
Karabuk Training and Research Hospital Gynecology and Ob-
stetric Clinic in 2014-2015. Complicated cases (e.g. abruptio
placenta, pre-eclampsia, eclampsia), patients with known
thrombotic or hematological disease (e.g. gestational or im-
mune thrombocytopenia), use of any medication, known
renal or hepatic insufficiency, chronic inflammatory disease,
alcohol use, cardiac failure, known coronary artery disease,
essential hypertension, diabetes mellitus, Rh incompatibil-
ity and fetal and placental anomalies, non-isolated OHA and
PHA, or multiple gestation pregnancy were excluded from the

study. Patients with isolated OHA and PHA were included in
the study group and those with normal amnion fluid volume
(AFV) in the control group. A record was made of age, obstetric
and clinical history, smoking, alcohol consumption, laboratory
test results and ultrasonography reports in the third trimester
of the pregnancy. The third trimester was considered as the
period from the 28" week of pregnancy until delivery.

Sonographic examination

In cases where AFV changes were determined, these were
confirmed by a second experienced ultrasonographer, to
avoid any doubt in the obstetric department. Amnion fluid
volume of <2 cm in a single quadrant by vertical measurement
or <5cm total in four quadrants was evaluated as oligohy-
dramnios. Amnion fluid volume of >25cm total in four quad-
rants was evaluated as polyhydramnios. AFV of 25-5 cm was
evaluated as normal.

Statististical analysis

All statistical analyses were performed using R software 3.2.3
(R Development Core Team R 2015). Conformity to normal dis-
tribution of continuous variables was evaluated using the An-
derson Darling Test. Variables with normal distribution were
stated as mean and standard deviation and non-normally
distributed variables as median values (minimum-maximum).
Between groups variations of normally distributed variables
were compared using One-way ANOVA and the least signif-
icant differences (LSD) test was applied as a post-hoc test.
Non-normally distributed variables were compared using the
Kruskal-Wallis test and the Wilcoxon Rank Sum test was used
as a post-hoc test. To obtain a threshold value to predict AFV
changes using MPV values, receiver operating characteristics
curve (ROC) analyses were performed using "Epi" library of
R software. The protocol of the study was approved by the
Duzce University of Medical Sciences Local Research Ethics
Committee at 08.02.2016 with registration number 2016/02.

Results

A total of 284 pregnant women met the criteria and were in-
cluded in the study as 55 OHA, 141 PHA, and 88 normal AFV.
The characteristics of the groups including age, gestational
weeks, gravida, parity and abortions are shown in Table 1. A
difference in median age was determined only between the
normal and PHA groups (p=0.001).

The values of platelets, plateletcrit, MPV, hemoglobin and
hematocrit distribution of each group are shown in Table 2.
The MPV levels of the OHA and PHA groups were significantly
higher than those of the normal group (p<0.001 and p<0.001,
respectively), although no difference was observed between
the OHA and PHA groups (p=0.20). MPV values of >8.4 accu-
rately differentiated AFV (AUC: 68.8%, sensitivity: 78.6%, speci-
ficity: 59.1%) (Fig. 1). MPV values of >8.0 accurately differenti-
ated OHA (AUC: 67.1%, sensitivity: 84.4%, specificity: 50.0%).
MPV values of >8.5 accurately differentiated PHA (AUC: 70.2%,
sensitivity: 79.0%, specificity: 61.4%).
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Table 1. Demographic and clinical characteristics of study groups

Control (n=88) OHA (n=55) PHA (n=141) P
Maternal age (years) 28 (21-40) 27 (18-42) 26 (17-43) 0.06*
Gestational week at examine time 33.3%1.1 33.6£1.2 32.9+1.0 0.36**
Gravidity 2(1-7) 2 (1-6) 2(1-7) 0.92*
Parity 2 (0-7) 2 (0-6) 2 (0-6) 0.89*%
Smoking 9.09% 10.90% 9.92% 0.08**
Alcohol 0% 0% 0.07% 0.13**

OHA: Oligohydramnios; PHA: The values given as meanz sd; median (min.-max.) or percentile (%). *Kruskal Wallis Test; **One way ANOVA.

Table 2. Descriptive statistics for hematological values of the groups

Control (n=88) OHA (n=55) PHA (n=141) p
Hb (g/dL) 11.91£1.45 11.88+1.60 11.60+1.30 0.19*
Hct (%) 35.42+3.92 36.48+4.17 35.90+3.76 0.25*
Plt (x10%/mm) 234.5007 (130.000-504.000) 210.000° (149.000-354.000) 218.000° (130.000-385.000) 0.041
Pct (%) 0.180 (0.070-0.310) 0.180 (0.120-0.340) 0.190 (0.010-0.340) 0.521
MPV (fL) 8.000 (5.100-11.400)2 8.700 (6.700-10.700)° 9.000 (6.300-11.600)° 0.000"

[Mean%SD for normally distributed variables, median (min.-max.) for non-normally distributed variables]; Hb: Hemoglobin; Hct: Haematocrit; Plt: Platelet; Pct: Plateletcrit; MPV:
Mean platelet volume; OHA: Oligohydramnios; PHA: "Determined by Kruskall-Wallis Test. Within each row not sharing common superscript are significantly different (p<0.05)
as determined by Mann-Whitney U Test. *Obtained from ANOVA. Within each row not sharing common superscript are significantly different (p<0.05) as determined by Least

Significant Differences.
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Figure 1. ROC curve for mean platelet volume [AUC: 0.693 (95% Cl:
0.617-0.769)].

The results showed that the OHA and PHA groups had
higher median PLT count than the normal group (p= 0.023,
p= 0.032, respectively), but the differences were not statis-
tically significant between OHA and PHA (p=0.51) No sta-
tistically significantly differences were observed between
the groups in respect of hemoglobin and hematocrit values
(p=0.19, p=0.25 respectively). No statistically significant dif-

ferences were observed between the groups in respect of
plateletcrit values (p=0.52).

Discussion

In the current study, it was investigated whether prepartum
MPV is associated with OHA and PHA. The results showed that
MPV levels were higher in pregnant women with OHA and
PHA than those who had normal AF volumes. MPV values of
>8.4 accurately differentiated AFV and MPV values of >8.0
accurately differentiated OHA. MPV values of >8.5 accurately
differentiated PHA.

At the later periods of pregnancy, many clotting factors in-
creased whereas there is reduction in fibrinolytic activity.
Therefore it results in a hypercoagulable state for pregnant
woman considered as a form of acquired thrombohilia.”
There are many previous studies regarding the clinical use of
MPV in pregnant women. Han et al. reported that, compared
to early pregnancy, MPV and fibrinogen levels increase dur-
ing late pregnancy while activated partial thromboplastin
time (APTT), prothrombin time (PT), thrombin time (TT) and
platelet count decrease.® However, increased APTT, TT, MPV
and D-dimer levels were determined in preeclampsia (PE) pa-
tients during the third trimester. They suggested that PE may
cause complex abnormalities in the endogenous coagulation
pathways and resulted in platelet comsumption. Therefore
both TT and MPV can be used as early markers for the begin-
ning and severity of PE.®! Several studies have been conducted
on MPV in patients with pre-eclampsia and hypertension and
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many of them have demonstrated elevated levels of MPV in
these patients.”'2 The underlying mechanism is not clear but
insufficient uteroplacental circulation due to failure of tro-
phoblastic invasion of the spiral arteries is considered to be
the most important factor in hypertension. Also, uncontrolled
intravascular platelet activation and fibrin deposition play a
role in decreased platelet count.®

There have also been several studies which have indicated that
MPV is increased in GDM and researchers have suggested that
monitoring MPV may predict whether a pregnant women will
develop GDM or not.'*% Another issue is that, higher platelet
activity may lead to hypercoagulability in the placental bed
which may cause fatal pregnancy complications. Because the
higher MPV values indicates higher platelet activity, it can be
used a predictive factor for complications.” Umazume et al.
reported that there was higher MPV and platelets were more
reactive in the 2" trimester of twin pregnancies than in single-
ton pregnancies.!” In another study, Karaman et al. showed
that MPV is lower in tubal ectopic pregnancy than intrauterine
pregnancy and they suggested a relationship between MPV
and inflammation at the implantation site of tuba uterina.l'®

To the best of our knowledge, there is no study regarding MPV
levels in OHA and PHA. Amniotic fluid abnormalities are the
main causes of fetal morbidity and mortality and considered
to be responsible for increased complications during labor.?
As mentioned above there are a number of potential etiolo-
giesin OHA and PHA, and also many situations which cause an
increase in MPV levels during pregnancy. Therefore, only preg-
nant patients with isolated OHA and PHA were enrolled in the
current study to avoid from confounding factors. The underly-
ing mechanism is not clear however chronic severe placental
insufficiency is known to cause a decrease in amniotic fluid
independent of reduced fetal urine output.'” As a result of
villus vascular anomalies that cause chronic placental insuffi-
ciency; platelet production and destruction are increased and
secondary to this, thrombocytopenia and increase in MPV lev-
els maybe seen.®?”

On the other hand, there are some studies invesitgating
the role of MPV in placental level. Buyukkaya et al. found an
association between placental grade and MPV, suggesting
that an increase in MPV value is an indicator of microthrom-
botic changes in placental level. They also indicated that it
may be valuable for increase in placental grade.” In a similar
study, they found a relationship between OHA and high pla-
cental grade, plasma viscosity and coagulation parameters.
21 We already know that platelets have a major role in vas-
cular homeostasis and induce early inflammatory reaction
as the endothelial cell injury occurs.”? In the case of OHA
and PHA, placental damage can occur and it may change
the platelet size. However, in the current study, as patients
with placental anomaly, and those with placental grade not
compatible with the gestational week were not included.
Therefore, it can be said that elevated MPV was not related
to placental dysfunction.

Limitations of the study

Most important limitation was its restrospective design and
smaller number of the patients. The MPV level should be as-
sessed in pregnancy-related diseases such as preeclampsia-
gestational diabetes and compared with the current results. It
may be a confusing result that MPV values of disease groups
were lower than control group.

Conclusion

The results of the current study show that screening MPV has
predictive value in OHA and PHA in pregnancies without com-
plications or fetal anomaly. Furthermore, to the best of our
knowledge, this is the first study showing a relationship be-
tween AFV changes and routine maternal laboratory test re-
sults. Finally, in cases of OHA and PHA, obstetricians should be
alert to maternal systemic diseases (e.g. pre-eclampsia) and
fetal distress. MPV can be assessed in all healthcare centers as
itis an easily available and cheap test and can be used an indi-
cator of some clinical conditions. Therefore, if MPV is detected
higher than normal range in the first stage of health care, the
pregnant patient should be referred to a advanced center for
assessment of AFV.
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Abstract

Introduction: In the present study, dural venous sinuses and cerebral veins
were examined using contrast-enhanced spoiled gradient recalled echo (3D
SPGR MRV) and time-of-flight magnetic resonance venography (2D TOF
MRV). These methods were compared in terms of detectability of venous
structures and their diameters.

Methods: A total of 110 patients (66 female and 44 male) who had contrast-
enhanced 3D SPGR MRV and 2D TOF MRV examinations using a 1.5 T MRI
machine in May 2008-June 2011 period were included in the present study.
Diameters of dural venous sinuses and veins were measured at three differ-
ent planes at a position 1cm distal to the site they drained into, and average
values were used. Both MRV methods were compared to reveal whether the
diameters calculated were different in age groups and between genders.
Results: Superior sagittal sinus (SSS), bilateral transverse sinuses (TS), right
sigmoid sinus, Galen vein and bilateral internal cerebral veins (ICV) all could
be determined using 3D SPGR MRV. Not all dural venous sinuses and veins
(excluded right sigmoid sinus) could be visualized in all patients on 2D TOF
MRV. There were significant differences between the two examinations for
SSS and inferior sagittal sinus, bilateral TS and sigmoid sinuses, straight sinus,
bilateral Labbe and ICV and Galen vein diameters (p<0.05) Diameters of dural
venous sinuses and cortical veins were generally measured larger by 3D SPGR
MRV compared to 2D TOF MRV.

Discussion and Conclusion: In conclusion, differences could be observed
between the two MRV examinations for detectability and diameters of in-
tracranial venous structures. Evaluation of intracranial venous structures
should not be carried out using only 2D TOF MRV.

Keywords: Cerebral veins; contrast-enhanced angiography; dural venous si-
nuses; magnetic resonance venography; time-of-flight angiography.

Ozet

Amag: Bu calismada dural vendz sintsler ve serebral venler kontrastli
spoiled gradient recalled echo (3B SPGR MRV) ve time-of-flight manyetik
rezonans venografi (2B TOF MRV) ile incelenerek tetkikler arasinda venéz
yapilarin saptanabilirligi ve caplari agisindan farklilik olup olmadigi deger-
lendirildi.

Gereg ve Yontem: Calismaya, Mayis 2008—-Haziran 2011 tarihleri arasinda
1.5 T MRI cihazi ile kontrastl 38 SPGR MRV ve 2B TOF MRV tetkiki yapilan
110 (66 female, 44 male) hasta dahil edildi. Dural vendz sinUsler ve venlerin
caplari drene olduklari bélgeden 1 cm distalde g farkli planda olcilerek
ortalama caplari alindi. Her iki MRV tetkiki arasinda ¢ap farklilg ile yas ve
cinsiyete gore degiskenlik olup olmadigi incelendi.

Bulgular: Stperior sagittal sintsler (SSS), bilateral transvers sintsler (TS),
sag sigmoid sinlis, Galen veni ve bilateral internal serebral venler (ISV)in
hepsi 3B SPGR MRV'de saptanabildi. 2B TOF MRV ile sag sigmoid sinUs ha-
ricindeki dural venoz sinUs ve venlerin hepsi hastalarin timdnde vizialize
edilemedi. SSS ve inferior sagittal sintsler, bilateral TS ve sigmoid sinUs-
ler, straight sintisler, bilateral Labbe ve ISV ile Galen venlerinin ¢aplarinda,
iki tetkik arasinda anlamli farklilik saptandi (p<0,05). Dural vendz sinis ve
kortikal venlerin caplari cogunlukla 3B SPGR MRV'de 2B TOF MRV'ye gore
daha genis bulundu.

Sonug: Sonug olarak her iki MRV tetkiki ile yapilan incelemelerde intrak-
raniyal vendz yapilarin saptanabilirliginde ve caplarinda farklilik gorulebil-
mektedir. Bu nedenle intrakraniyal vendz yapilarin degerlendiriimesinde
sadece 2B TOF MRV ile yetinilmemeli mimkidnse 3B SPGR MRV gibi kont-
rastll MRV sekanslari uygulanmalidir.

Anahtar Sozcikler: Serebral venler; kontrastl anjiyografi; dural venoz si-
nusler; manyetik rezonans venografi; time-of-flight anjiyografisi.
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Intracranial venous system consists of two major con-
stituents: dural venous sinuses and cerebral veins."? In
many intracranial pathologies, especially ones involving in-
creased intracranial pressure, changes could arise in the sizes
of venous structures.'-* Computed tomography venography
(CTV) and magnetic resonance venography (MRV) are the
methods of choice for the radiological visualization of in-
tracranial venous system.>*¢! Cerebral venous system could
be non-invasively visualized using MR angiography methods
such as time-of-flight (TOF) and phase-contrast angiography
without using contrast agent and taking radiation risk. In
addition, it could also be examined using any of magnetic
resonance venography (MRV) methods with contrast agent.
78 Since TOF MRV is prone to artifacts due to some techni-
cal reasons, it could give misleading findings in radiological
evaluations.1

The aims of the present study were to compare three-dimen-
sional Spoiled Gradient Recalled Echo (3D SPGR) MRV and
two-dimensional (2D) TOF MRV techniques for detectability
of dural venous sinuses and cerebral veins and for measuring
their diameters.

Materials and Method

The present study included 110 patients (66 females and 44
males) who had contrast-enhanced 3D SPGR MRV and 2D
TOF MRV examinations using a 1.5T MRl machine due to neu-
rological complaints in May 2008-June 2011 period. Only pa-
tients who did not have any pathologies that could suppress
or expand the venous structures in these examinations were
included. Five patients (arteriovenous malformation, mass,
dural venous thrombosis, etc.) were excluded from the study.

The study was carried out retrospectively using images in
PACS system of our department after acquiring the approval
of the local ethics committee (B.30.2.G0U.0.01.00.00/67).

The MRI examinations were carried out on a 1.5 T machine
(Signa excite HD; GE Healthcare, Milwaukee, WI, USA, 2005)
using an 8-channel neuro-vascular coil. 3D SPGR sequence
parameters were: TR/TE, 6.88/2.48 ms; matrix, 288-160; field
of view, 22 cm; slice thickness, 4 mm; slice spacing, 2 mm. 3D
SPGR MRV images were taken in axial, coronal and/or sagittal
planes.

Contrast agent was administered into antecubital vein
through an automatic injector (Nemoto Sonic Shot 50, Toky-
o-Japan) with 22g cannula at a dose of 0.1 mmol/kg and 1.5
ml/s rate. As contrast agent, gadobenat dimeglumin (Multi-
hance R-0.5 mol/L; Bracco, Milan, Italy) or gadodiamid (Om-
niscan 0.5 mol/L; GE Healthcare Bio-Sciences) was used.

2D TOF MRV parameters were: TR/TE, 23.7/8.8 ms; matrix,
256-224; field of view, 24 cm; slice thickness, 2 mm; slice
spacing, 2 mm. 2D TOF MRV images were obtained in coro-
nal plane. Inferior saturation band was used to eliminate sig-
nals from arterial structures.

Source images in 3D SPGR sequences, 2D TOF MRV and 3D
images created by maximum intensity projection algorithms
were obtained and evaluated using “Volume Viewer” soft-
ware of “GE Advantage Windows Workstation 4.2".

MRV images of the patients were randomly selected and
evaluated. MRV images (3D SPGR and 2D TOF MRV) of the
same patient were evaluated consecutively. Diameters of
superior sagittal sinus (SSS), transverse (TS) and straight si-
nuses (SS) were measured 1-2 cm distal to torcular Herophili

Tdommn (200)

Figure 1. Measuring the diameter of superior sagittal sinus in sagittal plane in the same patient. (@) 3D SPGR MRV image. (b) 2D TOF MRV image.
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Figure 2. Measuring the diameters of bilateral trolard veins and transverse sinuses in coronal plane in the same patient. (a) 3D SPGR MRV

image. (b) 2D TOF MRV image.

Figure 3. Measuring the diameters of straight sinus in sagittal plane in the same patient. (a) 3D SPGR MRV image. (b) 2D TOF MRV image.

while cortical vein diameters were measured about 1 cm dis-
tal to sinus into which they drain in places where no focal
ectasia or narrowness was present. The diameters of dural
venous sinuses and cerebral veins were measured by mea-
suring the outermost boundaries of the contrast medium
filling the lumen. Diameters of internal cerebral veins (ISV)

and basal veins of Rosenthal (BVR), on the other hand, were
measured in rostral area at least 1 cm distal to Galen vein. ISS
diameters were measured at SS junction, whereas sigmoid
sinus diameters were measured 1 cm distal to TS junction
(Figures 1-3).

Dural venous sinuses and cerebral vein diameters were mea-
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Figure 4. In 53 years old woman patient (a) inferior sagittal sinus is visualized by 3D SPGR MRV. (b) Inferior sagittal sinus cannot be visualized

by 2D TOF MRV.

sured with both techniques in axial, sagittal and/or coronal
planes on reformat images. Evaluations were made simulta-
neously by two radiologists (C.D. and E.G.). Age- and gender-
based differences between 3D SPGR MRV and 2D TOF MRV
for diameter measurements of dural venous sinuses and
cerebral veins were investigated.

The patients were divided into <19, 20-39, 40-59 and =60
age groups. Chi-square tests were used to evaluate cate-
gorical variables. Continuous variables were expressed as
arithmetic mean (mean) and standard deviation (SD) while
categorical variables were given as numbers (n) and percent-
ages (%). p values less than 0.05 were considered statistically
significant. Statistical analyses were carried out using SPSS
statistical software (IBM SPSS Statistics 19, SPSS Inc. an IBM
Co, Somers, NY).

Results

Age of the patients varied from 7 to 81 (average 42.57+17.81).
Only right sigmoid sinus could be detected in all patients
(100%) by both MRV examinations. SSS, bilateral TS, Galen
vein and bilateral ISV could be observed in all patients (100%)
on 3D SPGR MRV. Observability of dural venous sinuses and
veins except for right sigmoid sinus with 2B TOF MRV var-
ied from 38.19 to 99.09%. In all sinuses and veins except for
right sigmoid sinus, detectability of venous structures with
2D TOF MRV was lower compared to 3D SPGR MRV (Figure 4).
Number and frequency of dural venous sinuses which can be
detected by the two MRV sequences were given in Table 1.

Table 1. Detectability of dural venous sinuses and cerebral

veins with 3D SPGR MRV and 2D TOF MRV sequences

Dural venous sinuses or veins 3D 2D
SPGR MRV TOF MRV
n % n %
Superior sagittal sinus 110 100 109  99.09
Inferior sagittal sinus 82 74.55 63 57.27
Right transverse sinus 110 100 109  99.09
Left transverse sinus 110 100 103  93.64
Right sigmoid sinus 110 100 110 100
Left sigmoid sinus 109 99.09 108 98.18
Straight sinus 110 100 108 98.18
Galen vein 110 100 108 98.18
Right internal cerebral vein 110 100 109  99.09
Left internal cerebral vein 110 100 109  99.09
Right basal veins of rosenthal 108 98.18 99  90.00
Left basal veins of rosenthal 106 9636 99  90.00
Right trolard vein 44 40.00 42 38.18
Left trolard vein 45 40.91 42 38.18
Right labbe vein 106 9636 104 94.55
Left labbe vein 107 9727 106 96.36

SPGR: Spoiled gradient recalled; MRV: Magnetic resonance venography; TOF: time-
of-flight.

There were significant differences between the two imaging
methods for the diameters of SSS and ISS, bilateral TS and
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Table 2. Diameters of dural venous sinuses and veins
detected by 3B SPGR MRV and 2B TOF MRV

Dural venous Sinus diameters (mm)+SD

sinuses or veins

3D 2D P
SPGR MRV TOF MRV
SSS 7.75+£1.19 7.10+£1.34 <0.001
ISS 1.60+1.16 1.05+0.99 <0.001
SS 3.76£1.09 4.04+0.64 0.003
R Transverse S 6.81+£1.59 6.61+£1.63 0.062
L Transverse S 5.97+2.10 5.52+2.25 <0.001
R Sigmoid S 7.47+1.55 7.10+£1.84 0.001
L Sigmoid S 6.65+1.75 6.10+1.71 <0.001
R Trolard 1.18+1.59 1.16+1.58 0.909
L Trolard 1.19£1.59 1.22+1.64 0.367
R Labbe 2.12+0.57 1.98+0.69 0.005
L Labbe 2.26+0.51 2.05+0.57 <0.001
R BVR 1.58+0.37 1.51+0.62 0.584
L BVR 1.56+0.42 1.64+1.17 0.584
RICV 2.13+£0.30 2.00+0.34 0.003
LICcV 2.14+0.40 2.00£0.33 0.004
Galen Vein 4.39+0.80 4.04+0.86 <0.001

SPGR: Spoiled gradient recalled; MRV: Magnetic resonance venography; TOF: time-
of-flight; SD: Standard deviation; SSS: Superior sagittal sinus; ISS: Inferior sagittal
sinus; SS: Straight sinus; BVR: Basal veins of Rosenthal; ICV: Internal cerebral vein.

sigmoid sinuses, SS, bilateral Labbe and ISV and Galen veins
(p<0.05). Diameters of dural venous sinuses and cortical
veins except for straight sinus were larger in 3D SPGR MRV
measurements compared to those of 2D TOF MRV. There
was no significant difference between the two MRV imaging
methods for diameter of right TS. Diameter measurements
of venous sinuses and cerebral veins by the two MRV meth-
ods and statistical information regarding the diameter differ-
ences were given in Table 2.

Gender difference was statistically significant for the diam-
eters of SSS, bilateral internal cerebral veins and Galen vein
measured by 3D SPGR MRV (p<0.05) (Table 3). On the other
hand, SSS and right Labbe vein diameters measurements by
2D TOF MRV were significantly different among age groups
(p<0.05) (Table 4).

Discussion

Cerebral venous system could be visualized using digital sub-
traction angiography (DSA), CTV and MRV, DSA still being
reference modality for visualization of intracranial venous
system.?>8 Considering DSA as the gold standard, Liang et
al.'"l compared 2D TOF and 3D magnetization prepared rapid
gradient echo (MP-RAGE) MRV, a contrast-enhanced MRV se-
quence, for detection of normal venous anatomy and venous
diseases, and concluded that 3D MP-RAGE MRV is superior to
2D TOF MRV and conventional spin echo sequences. Lee et

Table 3. Association of gender with diameters of superior

sagittal sinus, internal cerebral veins and Galen vein
measured by 3D SPGR MRV

3D SPGR MRV n Sinus diameter (mm)+£SD P
SSS

Female 66 7.45+1.01

Male 44 8.20+1.30 0.001
R Internal
cerebral vein

Female 66 2.08+0.27

Male 44 2.20+0.33 LU
L Internal
cerebral vein

Female 66 2.12+0.45

Male 44 2.18+0.29 0028
Galen vein

Female 66 4.22+0.78

Men 44 4,63+0.78 HLE)

SPGR: Spoiled gradient recalled; MRV: Magnetic resonance venography; SD:
Standard deviation; SSS: Superior sagittal sinus.

Table 4.Association of age with diameters of SSS and right

Labbe vein measured with 2D TOF MRV

2D TOF MRV n Sinus diameter (mm)+SD ¢)
SSS age groups
<19 11 7.72+0.95
20-39 40 7.40+1.41
40-59 40 6.71+1.46 0.045
>60 19 6.93+0.84
Right labbe
vein groups
<19 11 2.40+0.62
20-39 40 2.09+0.61
40-59 40 1.914£0.63 0.021
>60 19 1.65+0.87

TOF: time-of-flight; MRV: Magnetic resonance venography; SD: Standard deviation;
SSS: Superior sagittal sinus.

al.t? carried out 3D contrast-enhancement (CE) MRV for 40
patients, 2D TOF MRV for 25 patients and DSA for 10 patients.
They compared these examinations in terms of detection of
dural venous sinuses and cerebral veins and concluded that
3D CE MRV was superior to 2D TOF MRV.['Z? Lee et al.'? re-
ported that contrast-enhanced 3D SPGR MRV could be use-
ful in preoperative evaluation of sinus occlusion and cortical
drainage veins. The investigators found detectability rates of
ISS, basal vein of Rosenthal and superficial cortical veins as
92.5, 90 and 100% with 3D CE MRV, respectively, which were
40, 48 and 0% with 2D TOF MRV, respectively.'? Detectability
rates of all other dural venous sinuses were 100% with both
examinations. Detectability rates of ISS, BVR and superficial
cortical veins were found higher in the present study com-
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pared to those reported by Lee et al.'? These differences
could be due to examination parameters and study popula-
tion.In their studies with 10 cadavers and 10 patients, Kili¢ et
al.'¥ found that detectability rates of basal veins of Rosenthal
were 100, 90 and 60% with DSA and 2D TOF MRV, while they
were 100, 100 and 90% for internal cerebral veins. Ahmed et
al.' evaluated cerebral venous system of 204 patients with
2D TOF MRV, and found that SSS was detected in 100% of the
patients while ISS was detected only in 86.05%. Using 2D TOF
MRV, Ayanzen et al."” were able to detect SSS and SS in all
patients, but ISS was visualized in only 52% of the patients. In
the present study, 3D SPGR MRV could visualize ISS in 74.54%
of the patients. On the other hand, similar to what was re-
ported by Ayanzen et al."™ 2D TOF MRV was able to detect
ISS only in 57.2%. In parallel with the previous findings in
literature, our results showed the superiority of contrast-en-
hanced MRV sequences over 2D TOF MRV for the detectabil-
ity of dural venous sinuses and cerebral veins.

Caliber and hemodynamics of dural venous sinuses could vary
based on orthostatic or supine position and on many intracra-
nial and neurological events (e.g. intracranial hypertension
or hypotension, arteriovenous malformations, dural venous
sinus or vein thrombosis, intracranial masses, hemorrhages,
etc.).*" Diameters in cerebral venous drainage have regional
differences.'® Veins drained into SSS enlarge especially in
posterior frontal and parietal regions and increase in number.
In addition, lacunary morphologies become prominent and
SSS becomes enlarged here.>'? |t was revealed that in brain
centers involving motion, feeling, danger protection, hearing,
speaking and reproduction, number and diameters of veins
could increase."®'” Using axial T2 weighted MR images of
24 patients (17 with intracranial hypertension and 7 healthy
controls), Rohr et al.®! measured SSS sectional area ata 1 cm
distance to torcular Herophili at the initial examinations and
found that sectional area was 34.7+5.9 mm? in hypertensive
patientsand 34.3+4.6 mm?in healthy control group. Post-treat-
ment follow-up examinations showed that SSS sectional area
increased in patients with intracranial hypertension (mean:
40.7+5.5 mm?). Diameters of intracranial venous structures
are considerably affected by drainage pattern. Diameters of
transverse sinus and jugular veins are directly associated with
drainage pattern of SSS. Diameters of TS and 1)V are larger at
the side into which SSS is dominantly drained."'® Right TS and
left TS dominance percentages were reported to be 33-59 and
8-36%, while reported codominance varied from 8 to 49%.
[51019-231 Similar to many studies in the literature, TS diameters
determined by 3D SPGR MRV were dominant on the right in
42.72% of the cases, on the left in 19.09% and codominant in
38.18% of the cases in the present study. Diameter differences
in transverse sinuses could lead to difficulties and even to mis-
diagnoses in intracranial pathologies especially in dural ve-
nous sinus thrombosis.? In studies dealing with SSS drainage
pattern in the torcular Herophili, it was shown that individual
differences could be observed. It was also difficult to distin-
guish normal blood flow from thrombosis or occlusion when

the images pointed a thin flow. It is important to note in dural
venous sinuses diseases such as sinus thrombosis that each
sinus has a certain tendency for drainage pattern, which is not
the same in different patients.'® Therefore, for the evaluation
of venous system dimensions in various pathologies, average
diameters of venous system in normal population should be
known. Sayhan et al.?® measured SSS diameters in six cadav-
ers before lambdoid, coronal suture and confluence sinuum
drainage areas and reported diameters of 13.1, 14.4 and 12.2
mm. SSS measured in the 1-2 cm segment before confluence
of sinus drainage and average diameter was 7.75 mm with
3D SPGR MRV and 7.10 mm with 2D TOF MRV. The diameter
differences between the study by Sayhan et al.? and in the
present study could be due to different measuring sites and
measuring techniques employed (measuring from wall to wall
or measuring just the lumen width) and due to the fact that
they used cadavers while we used living individuals.

Significant differences were found in the present study be-
tween sinus diameter measurements using 3D SPGR MRV
and 2D TOF MRV of right TS, SSS, ISS, SS, left SS, right Sigs, left
Sig$, right Labbe, left Labbe, right ISV, left ISV and Galen veins.
Measurements with the two examination methods were not
different for other sinuses. In their studies, Gokce et al.?* also
mentioned that ISS had less caliber in 2D TOF MRV measure-
ments and could be visualized more weakly compared to 3D
SPGR MRV. In the present study, gender differences for diam-
eters of SSS, right ISV, left ISV and Galen vein were significant
in 3D SPGR MRV measurements. These sinuses and veins were
larger in men. SSS and right Labbe diameters measured by 2D
TOF MRV were significantly different in different age intervals.
SSS and Labbe vein diameters were narrower in older age
groups. Diameters of dural venous sinuses and venous struc-
tures except for straight sinus and left BVR were of less caliber
in 2D TOF MRV measurements compared to 3D SPGR MRV
measurements. Larger diameter measurements observed in
straight sinus and left BVR by 2D TOF MRV could be due to
imaging parameters of 2D TOF MRV and causes associated
with the method itself. 2D TOF MRV has some limitations due
to the artifacts arising from slow blood flow, mostly saturated
in-plane flows and turbulent and/or pulsatile flows. Vessel cal-
ibers could be misinterpreted and stenosis or thrombosis mis-
diagnoses could be made due to the saturation of slow flows.
In addition, calcification, stents, or other metallic medical de-
vices could also lead to artifacts which need to be taken into
account during the diagnosis.’®'®

In their studies on bridging veins and cortical cerebral veins
of 30 adult cadavers and 76 living patients, Han et al.® found
that average diameter of Labbe veins at their entrance to TS
was 2.8 mm in cadaveric measurements using DSA, CTV and
2D TOF MRV. In the present study, on the other hand, average
Labbe vein diameter was 1.98-2.26 mm based on MRV exam-
inations. Slightly narrow calibers of Labbe veins observed in
the present study compared to those reported by Han et al.®
could be a result of the fact that measurements in the present
study were performed about 1 cm distal to sinuses where
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veins drained into.

In terms of the limitations of the present study, single point
measurements for diameters of dural venous sinuses and
veins could constitute a limitation. Venous structures enlarge
from distal to proximal direction. Since veins and sinuses could
exhibit focal enlargement in opening localizations in places
where they drain into, we decided to perform measurements
at a 1 cm distal point. In addition, because of apparent sen-
sitivity of venous structures to hemodynamic changes, vein
calibers could have instant changes. Therefore, measurements
give approximate rather than absolute values. Another limita-
tion was that although patients with pathologies that could
compress or expand venous structures were radiologically ex-
cluded from the study, other diseases that could affect venous
system in the included patients could not be exactly elimi-
nated.

In conclusion, detectability and diameters of intracranial ve-
nous structures by the two MRV examinations could be dif-
ferent. Therefore, evaluation of intracranial venous structures
should not be carried out using only 2D TOF MRV, and con-
trast-enhanced MRV sequences such as 3D SPGR MRV should
also be employed when possible. Since there has been no
study in the literature comparing the two MRV techniques for
the measurement of venous sinuses and vein diameters, the
present study could be extended with additional studies to
larger series.
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Abstract

Introduction: Passive smoking exposure is an important public
health problem that causes pneumonia, bronchiolitis, bronchop-
neumonia, asthma formation and exacerbation, middle ear in-
flammation, tooth decay, growth retardation and development in
children. In this study, it was aimed to evaluate passive smokers
objectively by cotinine level in urine.

Methods: Eighty children with at least one active smoker at home
and 80 children who were not active smoker at home were admit-
ted to the Ankara Education and Research Hospital . Parents were
asked a questionnaire to the sociodemographic characteristics of
their children and their families, the habits of smoking and the ill-
nesses they had in a year. To assess passive smoking exposures, the
first urine of children was collected and the level of cotinine, the
main metabolite of nicotine in the urine, was measured using the
solid phase competitive chemiluminescence immunoassay method
on the Immulite 2000 Analyzer. A cut-off value of 10 ng/ml was ob-
tained for diagnosis of passive smoking. Patients with cotinine lev-
els above this value were assessed as "exposed to passive smoking"
Results: In passive smoking exposures, the number of illnesses
and wheezing has increased in the last year. The preterm birth and
wheezing frequency of the smokers were significantly higher in the
pregnant women (p<0.05). Median cotinine level was found to be 10
ng/ml in the passive smoking group but median cotinine level was
found to be 20.8 ng/ml in the cigarette group (p<0.01). The group
with only mother smokers had significantly increased incidence of
tooth decay compared with other groups (p<0.05). No relationship
was found between birth weigth of infant and smoking behaviour

Ozet

Amag: Pasif sigaraya maruz kalma, zatUrree, bronsiyolit, bronkopno-
moni, astim olusumu ve alevlenmesi, orta kulak iltihabi, dis ¢ctrimesi,
buytme geriligi ve cocuklarda gelisime neden olan 6énemli bir halk
sagligi sorunudur. Bu calismada pasif icicilerin idrarda kotinin duzeyi
ile objektif olarak degerlendirilmesi amaglanmistir.

Gereg ve Yontem: Evde en az bir sigara icicisi olan 80 ¢ocuk ve evde
sigara icmeyen 80 cocuk Ankara Egitim ve Arastirma Hastanesi Po-
liklinigine kabul edildi. Ebeveynlere cocuklarinin ve ailelerinin sosyo-
demografik 6zelliklerine, sigara icme aliskanliklarina ve bir yil icinde
sahip olduklar hastaliklara iliskin bir anket sorulmustur. Pasif sigara
maruziyetlerini degerlendirmek icin, cocuklarin ilk idrari toplandi ve
idrardaki nikotinin ana metaboliti olan kotinin diizeyi, 2000 Analyzer
kemiliminesans immdnoassay yontemi kullanilarak ol¢tldu. Pasif ici-
ciligin teshisi icin 10 ng/ml'lik bir kesme degeri elde edildi. Bu degerin
Usttinde kotinin diizeyine sahip hastalar "pasif sigara icmeye maruz"
olarak degerlendirildi.

Bulgular: Pasif sigara icim maruz kalma durumunda, hastalik ve
hiriltr sayisi gecen yil artmistl. Erken dogum ve hisilti sikhigr annesi
gebeliginde sigara icenlerde anlamli derecede yUksekti (p<0,05).
Pasif sigara grubunda medyan kotinin seviyesi 10 ng/ml, sigara
grubunda medyan kotinin seviyesi 20,8 ng/ml olarak bulundu
(p<0,01). Sadece anne sigara icicisi olan grupta, diger gruplara
gore dis ¢Urtgu insidansi fazla idi (p<0,05). Bebedin dogum agir-
g1 ile hamilelikte sigara icme davranisi arasinda iliski bulunmadi
(p=0,53), ancak prematurite sikhgr daha ytksek bulundu (p=0,03).
Pasif sigara icme grubundaki hastalarin %68,7'sinin ve kontrol
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during pregnancy (p=0.53), however the frequency of prematurity
was found to be higher (p=0.03). The cotinine level of 68.7% of pa-
tients in the passive smoking group and 25% of the control group
was above the threshold value of 10 ng/ml. The most sensitive and
specific threshold level of cotinine was found as 14.75 ng/ml.
Discussion and Conclusion: Our study showed that 25% of chil-
dren who do not smoke at home are exposed to passive smoking.
This finding suggests that families are biased towards reporting
smoking cessation alongside their sick children and those children
are also exposed to cigarette smoke in out-of-home settings.
Keywords: Child; passive smoking exposure; tobacco products;
urine cotinine level.

grubunun %25'inin kotinin seviyesi esik degerinin 10 ng/ml'nin
Uzerindeydi. En hassas ve spesifik kotinin esik duzeyi 14,75 ng/ml
olarak bulundu.

Sonug: Calismamiz evde sigara icilmedigi beyan edilen ¢ocuklarin
9%25'inin pasif sigara icmeye maruz kaldigini géstermistir. Bu bulgu, ai-
lelerin hasta ¢ocuklari ile birlikte sigarayr birakmalarini bildirme konu-
sunda tarafli olduklarini ve bu cocuklarin da ev digi ortamlarda sigara
dumanina maruz kaldiklarini géstermektedir.

Anahtar Sozclikler: Cocuk; pasif sigara maruziyeti; tittin Grtnleri; idrar
kotinin dizeyi.

According to data from the World Health Organisation, ap-
proximately half of the world's children are affected by cig-
arette smoke and the majority of exposure is in the home." The
frequency of passive smoking in children in studies conducted
in Turkey have been reported at rates ranging from 53%-81%.
231 In developed countries like USA as maternal level of educa-
tion increases smoking prevalence nearby children decreases,
however studies conducted in Turkey showed that as maternal
level of education increases smoking prevalence nearby chil-
drenincreases and prevalance of passive smoking exposure in-
creases too. Studies conducted in Kahramanmaras and Kocaeli
pointed out that the frequency of maternal smoking increases
as the education level of mother increases.®! Passive cigarette
smoke shows its effect mostly on the upper and lower respira-
tory tract. Passive smoking exposure in both intrauterine and
postnatal period increases the frequency of respiratory dis-
eases and causes impairment in lung capacity in children.-®

We aimed to assess the passive smoking with the level of coti-
nine in the urine objectively.

Materials and Method

Patient characteristics

A total number of 160 children aged between 2-16 years who
admitted Ankara Training and Research Hospital, Children's
Outpatient Clinic, were included to study. 80 subjects who are
passive smokers (Group |) (at least one active smoker in the
house) and 80 subjects (Group Il, control) who do not have ac-
tive smokers at home were enrolled. Parents of children who
agreed to participate in the study were applied a questionnaire.
The sociodemographic characteristics of children and families,
the smoking habit, diseases within the last year were recorded
according to the notices of parents. Patients who have had
eight or over illness in the last one year were defined as “often
sick”™*3 History of chronic cough (lasting over 6 weeks), wheez-
ing, upper airway infections, pneumonia, asthma and otitis
media were recorded. Also tooth decay is recorded.

Data collection and statistical analysis

First morning urine was collected from all subjects. For the
measurement of cotinine levels, at least 5 cc of urine was col-

lected in containers that did not contain any preservatives
and was taken to +4°C in the refrigerator without delay and
no later than one hour were kept frozen at -20°C. Cotinine
level was measured by the method of solid-phase competi-
tive immunoassay kemoluminesans with Nicotine Metabolite
Immulite 2000 Analyzer (PIL2KNM-10) (DPC, USA) device. The
"cut-off" value of cotinine was recognized as 10 ng/ml for the
diagnosis of passive smoking. Subjects with cotinine levels
above this value were considered as “those who are exposed
to passive cigarette smoke”.

Exclusion criteria

Patients with congenital heart disease, immun deficiency and
history of atopy in family were excluded.

Data analysis was performed using SPSS for Windows 11.5
package program. Shapiro Wilk test was used to assess the
distribution of continuous variables. In determining the cases
whether exposed to smoking or not by urinary cotinine mea-
surements was assessed by calculating the area under the ROC
curve smoke. If there is an important area under the curve, the
best cut-off point for urinary cotinine was determined by us-
ing the Youden index. P value <0.05 was considered statisti-
cally significant .

Results

A total number of 160 patients aged between 2-15 (7.7+3.2)
years were enrolled in the study. Children were divided into
two groups as 80 patients with passive smoke exposure group
and 80 patients in the control group. There was no statistically
significant difference in terms of children’s age, sex, mother's
educational status, father's educational status, income level,
and the house type (p>0.05). 55% of cases exposed to ciga-
rette smoke because of parents’ behaviour of smoking where
the children exist. When two groups were compared (passive
smoke exposed and control) according to exposure of indoor
smoking, there was a statistically significantly increased inci-
dence of wheezing in the passive smoking exposure group
(p<0.001) (Table 1).

Tooth decay incidence was 70.0% in passive smoking expo-
sure group and 63.7% in the control group. The group with
only mother smokers had significantly increased incidence of
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Table 1. Distribution of diseases and complaints in exposed

and non-smokers

Passive Passive P
smoking smoking
(+) (%) (=) (%)
Number of diseases
<8 77.5 82.5 0.429*
<8 225 17.5
Tooth decay
No 30.0 36.3 0.401*
Yes 70.0 63.7
Inflammation of the middle ear
No 67.5 76.3 0.218*
Yes 325 23.7
Cough
No 10.0 21.3 0.050*%
Yes 90.0 78.7
Wheezing
No 48.8 750 <0.001*
Yes 51.2 25.0
Upper respiratory disease
No 3.8 1.3 0.620%*
Yes 96.3 98.8
Pneumonia
No 93.8 97.5 0.443**
Yes 6.2 2.5
Asthma
No 95.0 92.5 0.514**
Yes 5.0 7.5

*Pearson's chi-square test; **Fisher’s exact test.

tooth decay compared with other groups (p<0.05). 11.2% of
cases’'mothers (n=18) were included in the study had smoked
during pregnancy. Wheezing was more frequent at the group
exposed to tobacco than not —exposed group (p=0.03).

No relationship was found between birth weigth of infant and
smoking behaviour during pregnancy (p=0.53), however the
frequency of prematurity was found to be higher (p=0.03).

The level of cotinine was over 10 ng/ml in 68.7% of the passive
smoking exposure group.

The median cotinine level was 10 ng/ml (10-169) in the the
non-exposure group while in passive smoking exposure
group was 20.8 ng/ml, respectively (p<0.01).

The level of cotinine in urine was significantly increased ac-
cording to exposure to tobacco, near-by cigarette smoking,
the number of cigarettes smoked, household type and the
number of people who smoked at home (p<0.05)

The best "cut-off" value of cotinine for distinguishing groups
exposed to smoke or not was 14.75 ng/ml. Groups were eval-
uated in terms of disease within a year, an average number
of disease was 5/years in smoke-exposed group and 4/years

in non exposed group. This difference was statistically signif-
icant (p<0.001).

Data of the patients were examined with multivariate regres-
sion analysis. The number of people who smoke in the family
had the maximum effect on change in the level of cotinine,
than the number of cigarettes and near-by smoking and at
least exposure to smoke.

Discussion

In our study, the educational status of the mothers in the
both groups showed that 63% of mothers had primary-level
education status. We could not found a relationship between
maternal education and smoking prevalence due to the small
number of mothers who graduated from high school or uni-
versity. Jun et al."" reported that low socioeconomic level and
being divorced increases maternal cigarette smoking signif-
icantly. Whitlock et al." conducted a study with non-smok-
ing 7725 adults reported being in low socio-economic level
increases the exposure to passive smoking and exposure of
smoking contributes to increase the rate of several diseases
and death which have been already seen more frequently in
low socio-economic status.'" In our study 91.3% of the non-
smoking group and 86.3% of the smoking group was in low
socio-economic status. We believe that families with low so-
cioeconomic level were under more stress than the other fam-
ilies which increases the frequency of cigarette smoking.

Paternal smoking was seen in 81.4% of the cases and mater-
nal smoking in 26.3%. Bildik et al."? reported 24% maternal,
56.6% paternal smoking in their study. Karakog et al."¥ re-
ported 25% maternal, 42% paternal smoking in their study.
WHO reported the frequency of smoking among females was
20.3% in Turkey in 2008." The data from our study supports
the other studies.

Parents’ smoking behaviour was nearby smoking in the 55%
of the cases. Bildik et al.,"? reported the most common smok-
ing places were balcony and kitchen or even in the living room
or children's room. Due to preschool children spend a large
part of their time at home, therefore indoor smoking nega-
tively influence children's health.

Lux et al.,"® monitored the babies for the first 6 months whose
mothers smoked during pregnancy and found that the res-
piratory function tests were significantly decreased. Gilliland
et al.'¥ reported that children exposed to smoke during
pregnancy, the frequency of wheezing, persistent wheezing,
wheezing requiring medication were significantly increased
at any time. In our study 11.2% of the mothers smoked dur-
ing pregnancy. The frequency of illness in the first year of life
in children whose mother smoked during pregnancy was 6
and 4 in the non-smoked group. A statistically significantly in-
creased incidence of wheezing was found in the group whose
mother smoked during pregnancy in our study (p=0.033).

In our study, cigarette smoking during pregnancy had no ef-
fect on birth weight, whereas there was a significant increase
in the risk of prematurity. Ward et al.l'” suggested that to-
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bacco smoke exposure lowered adjusted mean birth weights
by 36 g and caused increases for low birth weight and pre-
maturity in 18297 children (odds ratio: 1.21). Horta et al.'®
conducted a study with 5166 pregnant women and reported
that the infants of mothers who smoked during pregnancy
weighed an average of 142 g less at birth than those of non-
smokers. There was no association between preterm delivery
and maternal smoking. Maternal smoking during pregnancy
causes augmentation in plasental vasculer resistance. Blood
flow in uterine artery decreases, oksijen delivery foorm the
uterus to the placenta decreases causing chronic hipoxia and
increases in hematocrit levels. This changes are among the
reasons for intrauterine growth retardation.2% Fenercioglu
et al.? compared infants of mothers who were active smoker
or non-smoker or pasive smoker for birth weight, height and
head circumference. All three parameters were influenced for
infants whose mothers were active or passive smoker. Birth
weights of infants whose mothers smoked during pregnancy
had 246 g lower than the others and 66 g lower in infants
whose mothers were passive smoker than non-smoking
mothers’infants.?" Keskinoglu et al.?? showed the frequency
of lower respiratory tract infections (LRTI) increased in the
last 2 years in infants with passive smoking. Haberg et al.?*
reported that passive smoking either prenatally, postnatally,
or continuously before and after birth increased the risk of
experiencing LRTl and wheeze. Prenatal exposure to mater-
nal smoking resulted in higher relative risks than postnatal
exposure. The effects of prenatal exposure on the respiratory
system had occurred most often around 18 months. Arvas
et al.”¥ reported that smoking at home especially by the
mother increased the frequency of LRTI significantly. Consis-
tent with literature we found a statistically significant differ-
ence for the mean number of illness in the last year in the
exposure group. Furthermore the frequency of cough and
wheezing increased significantly too. Passive cigarette expo-
sure decreases the mucociliary clearance and increases the
goblet cell hypertrophy causing chronic cough.?? Pattenden
et al.? reported nocturnal cough raised by 12% for passive
smoking exposure. Continuous smoking and exposure to to-
bacco smoking during the first two years of life were the most
important factors increasing the frequency of wheezing.
Uyan et al.?” suggested a raise in the prevelance of recurrent
respiratory symptoms in children exposed to smoking. Fur-
thermore they reported breastfeeding protected baby from
respiratory illnesses but in babies exposed to smoking this
protective effect disappeared.

The incidence of tooth decay was statistically significantly in-
creased in the “only mother smoked group "compared with
other groups. Williams et al.?® reported that only mother
smoking increased the prevelance of caries.

Recurent otitis media was seen more frquently in children of
mothers who smoke more than 20 cigarettes day but there
was no relationship for acute otitis media.” Ilicali et al.B”
showed increased frequency of both acute and recurrent otitis
media in children with passive smoking. We found no relation-

ship between exposure to passive smoking and the frequency
of acute otitis media in the last year. This may be the results
of parents not been questioned about recurrent otitis media,
the measurement based on verbal notifications and the ear
examination has not been done.

The level of cotinine was over 10 ng/ml showing tobacco ex-
posure in 68.7% of the study group and 25% in the control
group. Arvas et al.?* showed 95.8% of the study group and
92.7% of the control group were exposed to smoking acoord-
ing to the threshold level of 30ng/mg in their study.

25% of children who had no cigarette smoker in their home
were shown to had been exposed to passive cigarette smoke.
This finding suggests that families were biased in reporting
smoking frequency and children were exposed to smoking in
places outside the home.

The most sensitive and specific threshold level of cotinine was
found as 14.75 ng/ml. The median cotinine value was 20 ng/
mlin passive smoking exposure group. Boyaci et al.®! reported
the median level of cotinine as 58 ng/ml and in Arvas’s study
as 37.5 ng/ml.124

The cotinine levels were found to be higher in those who live
in slum than those who live in apartment. The concentration
of cigarette smoke inside the room changes according to
the amount of cigarettes smoked, the volume of room and
ventilation of the house.['¥ For this reason, those individu-
als who live in slum houses with small size household and
not well-ventilated, was expected to have higher amounts
of urine cotinine.

The number of smokers in the house had the greatest impact
on the alteration of urinary cotinine levels in our study. Other
factors were near-bye smoking and exposure to smoking.
Halterman et al.®" reported that to have an active smoker in
the house, to have a primary caregiver who smoked and to
have smoking ban in the house were the factors that influ-
enced the cotinine levels. A study from Turkey showed that
as the number of persons who smoked in the house and the
number of ciagrettes smoked increases, the level of cotinine
level increases too.122

This study examined the effects of passive smoke exposure
on children's health and found that urinary cotinine lev-
els were significantly higher in the group with at least one
smoker in the house than the control group. In our study,
the incidence of wheezing and childhood illness increased
in children whose mother smoked during pregnancy. Fre-
quency of caries was found to be increased. As passive smok-
ing exposure begins during pregnancy and is a significant
threat for child’s health, the community should be educated
about the harmful effects of smoking by school-age period
and we think that decisive continuation of the legal regula-
tions in the recent period are needed.

Conflict of interest: There are no relevant conflicts of interest to
disclose.
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with Parkinson’s disease

ABO kan grubunun Parkinson hastaligi ile iliskisi
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Abstract

Introduction: Parkinson's disease is a common neurodegenera-
tive disease that seen in adulthood. Most prevalent symptoms are
resting tremor, rigidity, bradykinesia, gait disturbance, and pos-
tural abnormalities. Disorders related with ABO blood group are
infectious disease (cholera, Helicobacter pylori, and Echerichia coli),
cardiovascular disease, malignancies and allergic status. We objec-
tived to elucidate the association between ABO blood group and
Parkinson's disease.

Methods: We investigated retrospectively the files of 264 adult pa-
tients who were diagnosed with Parkinson's disease and had blood
type between January 2008 and December 2018 in neurology out-
patient clinics included in the study.

Results: Distribution of blood groups in patients as follows: ARh(+): 94
(35.6%), ARh(-): 15 (5.7%), BRh(+): 44 (16.7%), BRh(-): 8 (3%), ABRh(+):
18 (6.8%), ABRh(-): 4 (1.5%), ORh(+): 71 (26.9%), ORh(-): 10 (3.8%).
Discussion and Conclusion: When we consider the pathogenesis
of Parkinson’s disease, we think of the antigenic structure of blood
groups may be effective in this process.

Keywords: ABO; blood group; Parkinson’s disease.

arkinson's disease (PD) is a common neurodegenerative

disorder that seen in adulthood. Most prevalent symptoms
are resting tremor, rigidity, bradykinesia, gait disturbance, and
postural abnormalities. The pathogenesis of Parkinson’s dis-
ease cannot be clearly elucidated. Its proposed that deterio-
ration of dopaminergic neural cells is a multifactorial process.
At the present time intracellular-mitochondrial, extracellular
and inflammatory/cytokine-related mechanisms are accused
of the occurrence of this disease.?

Blood groups first identified in 1900s. Currently there are 36

Ozet

Amag: Parkinson hastalid, eriskinlikte gorulen yaygin bir nérodejene-
ratif hastaliktir. En sik gortlen semptomlar, tremor, rijidite, bradikinezi,
denge bozuklugu ve postural anormalliklerdir. ABO kan grubuyla ilgili
hastaliklar; bulasici hastaliklar (kolera, Helicobacter pylori, Echerichia
coli), kardiyovaskdler hastaliklar, maligniteler ve alerjik durumlardir.
Galismamizda ABO kan grubu ile Parkinson hastaligi arasindaki iliskiyi
arastirmayl amacladik.

Gereg ve Yontem: Calismada Ocak 2008—Aralik 2018 tarihleri arasinda
noroloji poliklinigine basvurup Parkinson hastaligi tanisi alan ve kan
grubu bakilmis 264 eriskin hasta dahil edildi. Hastalarin dosyalari geri-
ye doénuk olarak hastane bilgi sisteminden tarandi.

Bulgular: Hastalarda kan gruplarinin dagiimi soyle idi: ARh(+): 94
(%35,6), ARN(-): 15 (%5,7), BRh(+): 44 (%16,7), BRh(-): 8 (%3), ABRh(+):
18 (%6,8), ABRh(-): 4 (%1,5), ORh (+): 71 (%26,9), ORH(-): 10 (%3,8).
Sonug: Parkinson Hastaliginin patogenezini géz énine aldigimizda,
kan gruplarinin antijenik yapisinin bu strrecte etkili olabilecegini du-
sunudyoruz.

Anahtar Soézcukler: ABO; kan grubu; Parkinson hastalig.

known blood group systems. Most clinically important are
ABO and Rh. Blood group antigens are found on red blood
cells, platelets, leukocytes, plasma proteins, certain tissues,
and various cell surface enzymes, and also exist in soluble
form in body secretions such as breast milk, seminal fluid,
saliva, sweat, gastric secretions, urine, and amniotic fluid.””
ABO blood groups were suggested to be related with several
diseases. Disorders related with ABO blood group are infec-
tious disease (cholera, Helicobacter pylori, and Echerichia coli),
cardiovascular disease, malignancies and allergic status.'*-!
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Table 1. Distribution of Patients’ blood groups according to gender

Gender Blood group Total
ARh+ ARh- BRh+ BRh- ORI+ ORh- ABRh+ ABRh-
n % n % n % n % n % n % n % n %
Female 48 39 7 5.7 16 13 4 33 34 27.6 4 33 8 3.03 2 0.75 123
Male 46 32.6 8 5.7 28 19.9 4 2.8 37 26.2 6 43 10 378 2 0.75 141

Tablo 2. ABO blood group comparison according to gender Tablo 3. Rh groups comparison according to gender

Gender ABO Results Control study p Gender Rh Results Control study p
n % n % n % n %
Female A 55 447 493 359  0.052 Female Rh 106  86.2 1196 8720  0.751
0 38 30.9 505 368  0.192 positive
B 20 163 273 199 0865 Rh 17 13.8 175 12.80 0.751
AB 10 81 100 73 0745 ”‘?it'l"e s 1000 1391 1000
Total 123 1000 1373 100.0 Mal :ha 121 85 é 120.902 89 éo 0.106
Male A 54 383 52445 389 0884 ale positive : : : :
0 43 305 49914 371 0.105 Rh 20 142 13583 1010 0.106
B 32 22.7 22.822 169  0.066 negative
AB 12 8.5 9.304 6.9 0.063 Total 141 1000 134485  100.0
Total 141 1000 134665 100.0

Factors that play role in making relation between ABO blood
group and disease are cell adhesion molecules: carbohy-
drates, glycosylphosphatidylinositol-anchored proteins, and
transmembrane proteins, carbohydrate-based antigens,*”
which stimulate the inflammatory process.

There is no enough research to show the relation of ABO blood
group and Parkinson'’s disease. We aimed to explore the link of
ABO blood group type with Parkinson’s disease.

Materials and Method

We retrospectively searched 264 adult patients’ file who were
diagnosed with Parkinson’s disease and had blood type be-
tween January 2008 and December 2018 in neurology outpa-
tient clinics. The age, gender, and blood group of the patients
scanned and recorded retrospectively from the hospital data
system.There were no missing data. Yildiz's study results used
as a control study.®

Our study is a descriptive study and there were no exclusion
criteria. Blood groups of cases assessed by the INVITROGEL
test system, MTC, Germany.

This study accepted by local ethics committee with the num-
ber: 022019/1829.

Normality of the distribution of the continuous variables
was determined by the Kolmogorov-Smirnov test. Contin-
uous variables with normal distribution were expressed as
mean=SD. Variables with skew distribution were expressed
as median (minimum-maximum), and categorical variables

were expressed as percentage. We performed a chi-squared
test for the comparison of two proportions (from independent
samples), expressed as a percentage. Statistical analysis was
performed with MedCalc Statistical Software version 18.11.3
(MedCalc Software bvba, Ostend, Belgium; https://www.med-
calc.org; 2019) and SPSS 15.0 for Windows. P value <0.05 was
accepted as statistically significant.

Results

We analysed 264 adult patients (Age: median 78.5, minimum
35, maximum 90 years old), 123 of whom were female (46,6%),
and 141 of whom were male (53.4%). Distribution of blood
groups in patients as follows: ARh(+): 94 (35.6%), ARh(-): 15
(5.7%), BRh(+): 44 (16.7%), BRh(-): 8 (3%), ABRh(+): 18 (6.8%),
ABRh(-): 4 (1.5%), ORh(+): 71 (26.9%), ORh(-): 10 (3.8%) (Table
1). When we compare ABO blood groups and Rh groups ac-
cording to gender there was not statistically significance be-
tween our study results and control study results (Tables 2, 3).
Comparison of total numbers in ABO groups and Rh status, 0
blood group and Rh status ratio was lower than the control
study (p<0.032, p<0.036) (Tables 4, 5).

Discussion

We found that in our study ARh(+) blood group was most
prevalent blood group in Parkinson’s disease patients.
Although the relation between ABO blood groups and differ-
ent diseases was investigated in several animal and human
studies, there are very few and conflicting studies about the
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Tablo 4. Comparison of total numbers in ABO groups

ABO group Results Control study p

n % n %
A 109 413 52918 38.90 0.424
O 81 30.7 50606 37.10 0.032*
B 52 19.7 23127 17 0.242
AB 22 8.3 9387 6.9 0.370
Total 264 100.0 136.038 100
Tablo 5. Comparison of total numbers in Rh status
Rh Results Control study p

n % n %

0 Rh positive 227 86.0 122.298 89.90 0.036*
Rh negative 37 14.0 13.740 10.10 0.036*
Total 264 100.0 136.038 100.0

relation between ABO blood groups with Parkinson’s disease
and neurodegenerative disease. As shown in cardiovascular
disease pathogenesis, high levels of von Willebrand factor
(VWF), coagulation factor VIII (FVIII) are also associated with
neurodegenerative disease pathogenesis.”'"" Non -O blood
groups have high VWF and FVIII levels than O-blood group.!'?
Thus it can be said that the O-blood group has a protective ef-
fect from ischemic events and therefore neurodegeneration.
031 n our study O-blood group ratio was lower than the control
study (p<0.032). Most large scaled study about Blood group
and neurodegenerative disease is conducted by Senthil K
Vasan et al. showed no link between blood type and neurode-
generative disease."" Renvoize and colleagues reached same
conclusion on a study in patients with Alzheimer's disease.!"”
However Alexander et al's cohort study concluded there is
statistically significant relation between blood group AB and
cognitive disorders." Chia et al. from Taiwan showed B type
blood group is linked with Parkinson’s disease."” In our study
ARh(+) blood group was common in Parkinson’s disease. The
higher incidence of A type blood group in Turkish commu-
nity may be associated with more prevalence in patients with
Parkinson’s disease.

We think that to show a confident relation between Parkinson's
disease and blood group type there is a need for large scaled,
immunological and genetically based studies in the future.

Conclusion

When we consider the pathogenesis of Parkinson’s disease,
we think of the antigenic structure of blood groups may be
effective in this process.

Compliance with Ethical Standards: The study protocol was in
accordance with the Declaration of Helsinki, and was approved by

local ethics committee with the number: 022019/1829.This study
was not funded by any person or company or institution. The au-
thors declare that there is no conflict of interest regarding the pub-
lication of this article. Our research designed as a retrospective file
review and it is not involving human participants and/or animals.
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Skin prick test results in patients with chronic allergic
rhinitis: Housewives are risky occupational group for the
development of allergic rhinitis due to house dust mites

Kronik alerjik rinitli hastalarda cilt prick test sonuclari: Ev hanimlari ev tozu
akarlarina bagl alerjik rinit gelisimi icin riskli meslek grubundadir
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Abstract

Introduction: Allergic Rhinitis (AR) is a common disorder that neg-
atively effects the quality of life with symptoms due to the inflam-
mation of nasal epithelium. Objective of this study is to determine
the general demographical and clinical features of patients with
AR, who had positive skin prick test (SPT) results.

Methods: Patients diagnosed as AR with positive SPT results were
analyzed. The allergens tested were: grasses, cereals+grasses, trees
1 (early flowering), trees 2 (late flowering), house-dust mites (Der-
matophagoides pteronyssinus (DP), Dermatophagoides farinae
(DF), tyrophagus putrescentiae (TP), lepidoglyphus destructor (LD)
and acarus siro (AS).

Results: Of the total 202 patients, 145 female (with a mean age of
32.42+12.81 years) and 57 male (with a mean age of 28.44+11.5
years) were included in the study. The most common allergens
determined were; DF, DP, cereals+grasses and grasses. Tyrophagus
significantly was more common in females (p=0.04). Nasal dis-
charge, dyspnea, itching and weakness-tiredness were reported
to be more common in females compared with males. DF, DP, TP
and LD were statistically significantly more common in housewives
(p<0.05). Dyspnea, wheezing and itching were statistically signifi-
cantly more common in housewives (p<0.05).

Discussion and Conclusion: Housewives are risky occupational
group for the development of allergic rhinitis due to house dust mites.
Keywords: Allergic rhinitis; housewives; occupational disease; skin
prick test.

Ozet

Amag: Alerjik rinit (AR), nazal epitelyum inflamasyonuna bagli olarak
ortaya ¢ikan ve yasam kalitesini olumsuz yonde etkileyen semptom-
larla karakterize sik gorilen bir hastaliktir. Bu ¢alismanin amaci, cilt
prick testi pozitif olan alerjik rinitli hastalarin demografik ve klinik 6zel-
liklerini ortaya koymaktir.

Gereg ve Yontem: Poxzitif cilt prick testi olan alerjik rinitli hastalar
analiz edildi. Test edilen alerjenler: Cayrr, tahil + cayr, agaglar 1 (er-
ken ciceklenenler), agaclar 2 (geg ciceklenenler), ev tozu akarlardir
(Dermatophagoides pteronyssinus (DP), Dermatophagoides farinae
(DF), Tyrophagus putrescentiae (TP), Lepidoglyphus destructor (LD)
ve Acarus siro (AS).

Bulgular: Calismaya dahil edilen 202 hastanin 145'i kadin (ortalama
yas 32.42+12.81) ve 57'si erkekti (ortalama yas 28.44+11.5). En sik tespit
edilen alerjenler; DF, DP, cayir, tahil + cayir grubuydu. Cilt prick testi-
nin Tyrophagus icin pozitifligi istatistiksel olarak kadinlarda anlamliydi
(p=0.04). Nazal akinti, dispne, kasinti, halsizlik, yorgunluk semptomla-
r kadinlarda erkeklere oranla daha fazla bildirildi. DF, DP, TP and LD
grubu alerjen duyarliigr ev hanimlarinda istatistiksel olarak anlamli
bulundu (p<0.05). Dispne, hisiltili solunum ve kasinti ev hanimlarinda
istatistiksel olarak daha sik bulundu (p<0.05).

Sonug: Ev hanimlari, ev tozu akarlarina bagl alerjik rinit gelisimi icin
riskli meslek grubundadir.

Anahtar Sozciikler: Alerjik rinit; ev hanimlari; mesleki hastalik; cilt
prick testi.
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he prevalence of allergic diseases is known to be increasing

in all over the world each year."" Allergic rhinitis (AR), de-
fined as the presence of at least one or more of the symptoms
of sneezing, nasal congestion, rhinorrhea and obstruction,
is one of the major forms of allergy affecting approximately
20% of population.’?® The diagnosis of AR generally depends
on the clinical characteristics of the disease, laboratory tests
such as prick tests and response to pharmacotherapy.”’ The
symptoms of AR may deteriorate the life quality of patients
and create an economical burden.

Skin prick test (SPT) is a simple, inexpensive, and quick test
that is usually preferred to confirm atopy and to identify al-
lergens in patients with IgE-mediated hypersensitivity.>¢ In
this study we aimed to determine the general demographi-
cal and clinical features of patients with AR having positive
SPT results. We believe that defining clinical features is im-
portant to determine etiological contributors and prophy-
lactic measures.

Materials and Method

Study design and Patient selection

This study was performed in Corum Chest Diseases Depart-
ment of State Hospital between December 2011 and Decem-
ber 2012.Patients diagnosed with AR and having SPT recorded
results were analyzed retrospectively.

Skin prick test (SPT) and interpretation

Skin prick test was performed by a single physician and eval-
uated by the same person. SPT was performed to 9 allergens
that were most commonly defined in society using the SPT
(Allergopharma, Merck, Reinbek, Germany) with positive con-
trol (histamine) and a negative control (distilled water).

Positive and negative control solutions and solutions con-
taining allergen were added drop wise to the patient's fore-
arm flexor surface and the patient was soaked in the middle
of each of the drops with a lancet (Abello, Denmark). Ap-
proximately 15 minutes later, the reaction occurring on the
patient's arm was evaluated by a specialist using the follow-
ing criteria:"”!

Largest size of the wheal diameter with at least 3 mm was
regarded as positive, if the control solutions showed ex-
pected result (wheal size at least 3 mm for the positive con-
trol, histaminedihydrochloride 10 mg/mL, and less than 3
mm for the negative control, allergen solvent). Patient was
excluded if the responses to control solutions were not ad-
equate.

The allergens tested were: grasses (velvet grass, fruit grass,
crazy grass, meadow timothy grass tail, forest grass, tea leaf),
cereal grasses (in addition to grasses, barley, oats, rye, wheat),
trees 1 mix (early flowering: alder, elm, hazelnut, willow,
poplar), trees 2 mix (late flowering: birch, beech, oak, plane),
house-dust mites [HDM: Dermatophagoides pteronyssinus
(DP), Dermatophagoides farinae (DF)], tyrophagus putrescen-

tiae (TP), lepidoglyphus destructor (LD) and acarus siro (AS).
AC, LD and TP are also known as storage mites.

Among 600 patients having AR examined with SPT; totally 202
patients (33.67%) were reported to have at least one positiv-
ity. The demographic features and general characteristics of
those 202 patients (145 female and 57 male) were recorded.
The patients were asked for the symptoms, smoking history
and occupation.

Inclusion criteria: Patients with endurance reaction of at least 3
mm against any allergen were included in the study. Systemic
corticosteroids (4 weeks), intranasal corticosteroids (2 weeks),
oral antihistamine (1 week), and topical nasal decongestant (1
day prior) were ensured to be discontinued prior to the appli-
cation of skin prick test.

Exclusion critera: Patients having positive results with nega-
tive control were also excluded from the study. Uncontrolled
asthma by predicted peak expiratory flow rate (PEF <70%), re-
cent history of respiratory tract infection within the previous
weeks and pregnancy, lactation were the other factors fort the
exclusion criteria.

Ethical consideration

The study was approved by the local ethics committee (deci-
sion number: 2018-04/45) and written informed consent was
obtained from the participants.

Statistical analysis

Statistical analysis was performed by using the statistical
package for the social sciences (SPSS) version 21 (SPSS Inc.,
Chicago, IL, USA). Comparison of quantitative variables be-
tween the study groups was performed using one-way anal-
ysis of variance for comparing three groups when normally
distributed and Kruskal Wallis (when indicated). For compar-
ing categorical data, Chi-square (x?) test was performed and
Fisher's exact test was used when appropriate. Continuous
variables were presented as mean * standard deviation and
categorical data were presented as a number or frequencies
when appropriate. P<0.05 was considered statistically sig-
nificant.

Results

Totally202 patients, 145female (withameanageof32.42+12.81
years) and 57 male (with a mean age of 28.44+11.5 years), with
AR and positive SPT were included in the study. Among study
participants 177 were non-smoker and 25 were ex-smoker.
The mean age of the study participants was 31.00+12.63 years
(range: 18-67 years).

Out of 202 patients, 78 were housewives, 57 were students,
and 67 were having other jobs (teacher, farmer, policeman,
coiffeur, cook and repairman). Distribution of allergen agents
among genders are summarized in Table 1. The most com-
mon allergens determined were; DF, DP, creals+ grasses and
grasses (Table 1). There was statistically significant difference
between genders in only tyrophagus which was more com-
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Table 1. Allergenic sensitivity determined among genders

Number Female Male p
of patients (n=145) (n=57)
with
positive
results
Grasses 104 69 35 0.09
Cereals + grasses 106 71 35 012
Trees 1 15 9 6 0.37
Trees 2 12 6 6 0.10
Der. farinae 112 86 26  0.09
Der. pteronyssinus 117 89 28 0.1
Tyrophagus putrescentiae 68 55 13 0.04
Lepidoglyphus destructor 68 53 15 0.18
Acarus siro 23 17 6 1.00

Table 2. Symptoms among genders

Total Female Male p
(n=145) (n=57)
Nasal stiffness 141 102 39 0.86
Nasal discharge 150 101 49 0.02
Nasal itching 155 107 48 0.14
Sneezing 177 124 53 0.23
Postnasal drip 111 86 25 0.058
Postnasal itching 107 79 28 0.53
Burning in eyes 147 107 40 0.60
Dyspnea 79 62 17 0.011
Wheezing 83 59 24 1.0
Cough 110 84 26 0.11
Skin rash 28 22 6 0.50
Itching 55 47 8 0.008
Weakness-tiredness 96 79 17 0.002
ltching on ear 82 65 17 0.07

mon in females (p=0.04). All other allergens were determined
to be similar between 2 genders. The symptoms are summa-
rized in Table 2. The most common symptoms were sneezing,
nasal itching, nasal discharge, burning in eyes and nasal stiff-
ness. When symptoms were compared among genders, nasal
discharge, dyspnea, itching and weakness-tiredness were re-
ported to be more common in females (Table 2).

Among study participants, 78 were housewives and they
were compared with women attached to other occupations
(non-housewives) (n=67) regarding the symptoms and al-
lergenic sensitivity (Tables 3 and 4). Grasses and creals +
grasses were statistically significantly less common while
DF, DP, TP and LD were significantly more common in house-
wives (p<0.005). Dyspnea, wheezing and itching were sig-
nificantly more common in housewives compared with the
non- housewives (p<0.005).

Table 3. Comparison of allergenic sensitivity between

housewives and non-housewives

Housewife Non-housewife p

(n=78) (n=67)

Grasses 32 38 0.03
Cereals grasses 33 39 0.03
Trees 1 3 0.30
Trees 2 3 3 1

Der. farinae 54 32 0.02
Der. ptero 56 33 0.02
Tyrophagus putrescentiae 35 20 0.09
Lepidoglyphus destructor 35 18 0.04
Acarus siro 11 6 0.44

Table 4. Comparison of symptoms between housewives and

non-housewives

Housewife Otherwomen p

(n=78) (n=67)
Nasal stiffness 53 50 0.20
Nasal discharge 52 50 0.17
Nasal itching 60 48 0.85
Sneezing 67 58 0.49
Postnasal drip 49 37 0.49
Postnasal itching 45 35 0.87
Burning in eyes 59 49 1.00
Dyspnea 44 19 0.003
Wheezing 40 20 0.02
Cough 47 37 0.86
Skin rash 13 9 0.82
Itching 32 15 0.03
Weakness-tiredness 47 30 0.22
Itching on ear 38 28 1.00

Discussion

In this study we evaluated the SPT results among patients
with AR and we determined that the most common allergen
agents among patients with AR were HDM and cereals+-
grasses pollens. There was not a gender difference regarding
allergenic sensitivity except TP which was more common in
females. Pollen allergies were reported to be seasonal more
commonly, but mite allergies were perennial as expected.
When the presence of symptoms were compared; nasal dis-
charge, dyspnea, itching and weakness-tiredness were more
common in females than males. We also determined that DF,
DP, TP and LD were statistically significantly more common in
housewives compared with non.

In previous studies, the distribution of allergens among pa-
tients with respiratory allergies was investigated. In a meta-
analysis, SPT was defined as accurate in discriminating sub-
jects with or without AR® In a recent multicenter study in
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Korea on 28954 patients with suspected respiratory allergies,
DF and DP were reported as the most commonly sensitized al-
lergens. In that study 53% of the participants were female and
45.3% of study participants had at least one positivity in their
skin prick tests.”? In another study from our country, among
7492 patients with clinical symptoms of asthma and/or AR
and tested for 7 allergens with SPT, the atopy prevalence was
32.2% and Phleum pratense, DP and Artemisia vulgaris were
the most common 3 allergens that were enough to identify at
least 95% of the sensitized subjects.'” In our study, 202/600
(33.6%) of patients were having positive SPT results. We per-
formed the test with 9 allergens but 70% were detectable with
the test having 4 determinants while 92% were detectable
with the test having 6 allergens.

In our study, we determined that house dust mites and pollens
were the most common allergens in patients with AR. Simi-
lar with our results Holopainen et al.'" reported that house
dusts and pollens were the most common allergens that were
present in about 40% of patients with allergic rhinitis. Lou et
al. also reported that house dust mites were the most com-
mon allergens determined in patients with AR.l'Z

Wang et al. reported that there was not any gender differ-
ence concerning the allergen sensitivity determined with
SPT in 340 cases with AR."¥ We also did not determine any
differences between genders regarding the allergen agents
except TP which was more common in females. Khazaei et
al.'" reported that smoking did not affect the SPT reactiv-
ity to pollen and weeds aeroallergens. Since most of our pa-
tients were non-smoker we could not analyze the effects of
smoking on SPT results.

Although not studied before obviously, we believe that
housewives are also in an increased risk for occupational
diseases since they work in wet places frequently, they are
exposed to chemicals in cleaners, and they do not use pro-
tective equipments in general. Housewives work at indoor
conditions and human activities are influenced by the differ-
ential sensitization to house dust mites and storage mites.
The data about the allergens in housewives is limited. DP and
DF were suggested to be more closely associated with house
dust mites which may be the main reason of our results de-
termining these allergens more commonly in housewives.!'>¢l
The housewives spent most of their time at home and they
are exposed to the mites more commonly. Moreover, deter-
gents used at home may also facilitate the allergic reactions
with their irritant effects. Tee et al. also defined that DP and LD
were among the most commonly determined skin allergens in
279 United Kingdom bakery workers.'"” Since one of the main
working places of housewives are kitchens, these results are
also supporting our findings.

TP was shown to induce allergic pulmonary response in a
murine model.'® Even though we did not analyze the pres-
ence of asthma in those patients, we determined that TP was
more common in housewives and dyspnea was also more
common in that group of patients supporting this data indi-

rectly. Moreover, dyspnea was present in all patients having
positive results for TP. In a study in Turkey, in Kutahya, the
prevalence of domestic mites was found to be 18.05%, while
T. putrescentiae was found higher with a rate of 43.96%."
The other mites were found as D. pteronyssinus with a rate of
31.03%, A. siro with a rate of 13.79%, and L. destructor, G. do-
mesticus and Cheyletus species with a rate of approximately
2%. Regarding this data, it may be suggested that, TP should
be added to the prick test panel.

The strength of our study is that it contains a relatively high
number of symptoms asked and skin allergens investigated.
However there are still several limitations. Socio-cultural level,
or monthly incomes were not asked to the patients that may
also affect the atopic conditions, and response. Secondly, al-
though skin prick test performed in this study is commonly
used in allergy practice, it also has some disadvantages such
as its reliability depends largely on the allergists performing
the test and good compliance of the subjects.

In conclusion; we determined the most common allergens,
and the most common symptoms in patients with allergic
rhinitis. In SPT, the most common allergens should be taken
into account for the correct diagnosis and cost-affectivity. We
showed that mite allergies were more common in housewives.
Moreover these allergies were reported to be more commonly
associated with asthma. Larger, prospective studies are war-
ranted to define the role of skin prick test in atopic patients
with different job groups.

Conflict of interest: There are no relevant conflicts of interest to
disclose.
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Abstract

Introduction: Many epidemiological studies have found a high
incidence of depression and anxiety in people with epilepsy. Du-
loxetine is a selective inhibitor of serotonin and norepinephrine
reuptake (SNRI) and commonly prescribed in a patient with major
depressive disorder. The aim of this study was to investigate the ef-
fect of duloxetine on the WAG/RIij rat in an experimental rat model
of absence-epilepsy.

Methods: WAG/Rij rats were randomly assigned into 5 groups with 7
animals in each group. Tripolar electrodes were placed on the skull to
perform electrocorticography (ECoG) evaluation. Then, following the
recovery period, ECoGs were recorded at 09:00 am for 3 hours every
day. Subsequently, duloxetine (1, 5, 10 and 30 mg/kg) was injected
intraperitoneally (i.p). After the treatment program, ECoG recordings
were taken for 3 hours. And then all animal anxiety-like behavior by
using the behavioral test, open field test (OFT) was performed after
duloxetine (1,5,10 and 30 mg/kg) treatment. The total number and
the total duration of the spike-wave discharges (SWDs) were calcu-
lated offline. The number of squares crossed (locomotor activity) and
the duration of grooming episodes were analyzed in OFT.

Results: The doses of duloxetine (1 mg/kg) did not alter ECoG and
OFT parameters. The 5, 10 and 30 mg/kg doses of duloxetine de-
creased the total number and the total duration of SWDs, (p<0.05)
and increased the number of squares crossed when compared to
with control group (p<0.05) without changing duration of groom-
ing episodes (p>0.05). Intraperitoneal administering of 1 mg/kg
duloxetine did not show any statistically significant change in re-
gard to the number and duration of SWDs.

Discussion and Conclusion: In the present study, duloxetine reduce
dose-dependent absences-like seizures and anxiety-like behavior.
Keywords: Absence epilepsy; duloxetine; ECoG; open field test;
WAG/RIj rat.

Ozet

Amag: Bircok epidemiyolojik calisma epilepsili hastalarda yiksek dep-
resyon ve anksiyete insidansi oldugunu bulmustur. Duloxetin, sero-
tonin ve norepinefrin geri aliminin segici bir inhibitéradr (SNRI) ve
genellikle major depresif bozuklugu olan hastalara recete edilir. Bu
calismanin amaci, absans-epilepsinin deneysel bir hayvan modeli olan
WAG/RJj sicanlarda epileptiform aktive Uzerine duloksetinin etkisini
arastirmaktir.

Gereg ve Yontem: WAG/RIj sicanlar her grupta 7 hayvan bulunan 5
gruba rasgele ayrildi. Elektrokortikografi (ECoG) degerlendirmesi yapa-
bilmek icin kafataslarina tripolar elektrotlar yerlestirildi. Daha sonra, iyi-
lesme periyodunu takiben, her sabah saat 09:00'da U¢ saat bazal ECoG
kayitlari alindi. Sonrasinda, duloksetin (1, 5, 10 ve 30 mg/kg) intraperi-
toneal (i.p) enjekte edildi. Tedavi programi sonrasi, ECoG kaydi 3 saat
boyunca alindi. Daha sonra tim hayvanlarin anksiyete benzeri dav-
ranislari davranissal test olan acik alan testi (AAT) ile test edildi. Diken
dalga desarjlarinin (DDD) toplam sayisi ve toplam suresi hesaplandi.
Gecilen karelerin sayisi (lokomotor aktivite) ve grooming boltimlerinin
stresi AAT'de analiz edildi.

Bulgular: Duloksetin (1 mg/kg) dozlari ECoG ve AAT parametrelerini
degistirmedi. intraperitoneal 1 mg/kg duloksetin uygulamasi, DDD'le-
rin sayisi ve sUresi agisindan istatistiksel olarak anlamli bir degisiklik
gostermedi. 5, 10 ve 30 mg/kg duloksetin dozlari kontrol grubuyla
karsilastinldigr zaman DDD'lerin toplam sayisini ve sUresini azaltt,
(p<0.05) ve grooming slresini degistirmeksizin gegilen karelerin sa-
yisini arttirdr.

Sonug: Sunulan calismada, duloksetinin, doza bagimli olarak absans
benzeri nébetleri ve anksiyete benzeri davranislari azalttigi goraldi.
Anahtar Sozcukler: Absans epilepsi; acik alan testi; duloksetin; ECoG;
WAG/Rjj sican.
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pilepsy is a complex and common neurological disorder

that affects about 50 million epilepsy patients in the World,
which constitutes 2-3% of all Word population.!"” Depression
is also considered one of the most important causes of poor
quality of life in people with epilepsy.”? Comorbid depression
and anxiety disorders in a patient with epilepsy are common.
Previous studies demonstrated that 11-25% suffered from
anxiety and 9-37% of patient with epilepsy suffered from de-
pression.>¥ A lot of studies showed that depression has been
associated with an increased risk of seizures in a patient with
epilepsy.®! Previous clinical and experimental studies suggest
that seizures severity associated with the choice of antidepres-
sant drugs and dose prescribed in a patient.®”! Furthermore,
older antidepressants such as imipramine, amitriptyline, and
bupropion were reported to decrease the seizure threshold
in a patient with epilepsy.”’ Selective serotonin reuptake in-
hibitors (SSRIs) and serotonin noradrenaline reuptake in-
hibitors (SNRIs) are commonly the prescribed antidepressants
in a patient with depression and epilepsy to treat depression,
because of their less risk of seizure.”

Duloxetine is a potent SNRI and is used in the treatment of
female stress urinary incontinence, peripheral diabetic neu-
ropathic pain, fibromyalgia, generalized anxiety disorder and
major depression. A lot studies demonstrated the proconvul-
sant and anticonvulsant effect of duloxetine in various exper-
imental study.’*-8

Rats of the Wistar Albino Glaxo/Rijswijk rats (WAG/RIij) strain
display spontaneous SWDs morphologically similar to human
absence seizures.”! Also, many experimental studies demon-
strated that WAG/Rij rats exhibit depression-like behavioral
symptoms.['®

The aim of this study was to investigate the relationship be-
tween dose-like seizure and anxiety-depression in WAG/Rij
rats.

Materials and Method

Animals

Six-month-old male 35 WAG/RIj rats were used in this study.
All animals were under kept in controlled environmental con-
ditions (50+8% humidity, 21+1°C; a 12-hour/12-hour light/
dark cycle; lights on at 06:00-18:00 hour) and a sound atten-
uated room. Rats were allowed free access to food (standard
laboratory chow) and water until the time of experiments. The
experimental protocol was approved by the Ethical Commit-
tee of Tokat Gaziosmanpasa University and procedures involv-
ing animals and their care was conducted in accordance with
the European Union Directive 2010/63/EU.

Experimental design

WAG/Rij rats were assigned into 5 groups with 7 animals in
each group randomly.

(Group 1); WAG/RIj rats received saline (4 ml/kg/i.p).
(Group 2); WAG/Rij rats received duloxetine (1 mg/kg/i.p).

(Group 3); WAG/RIj rats received duloxetine (5 mg/kg/i.p).
(Group 4); WAG/RIj rats received duloxetine (10 mg/kg/i.p).
(Group 5); WAG/RIj rats received duloxetine (30 mg/kg/i.p).

Drugs and drug administration

Ketamine hydrochloride and xylazine hydrochloride were pur-
chased from Sigma Chemical Co and duloxetine taken from
the local pharmacy. Duloxetine was dissolved in sterile phys-
iologic saline. The doses of the drugs were determined in ac-
cordance with previous studies.’>”

Experimental absences epilepsy model in
WAG/Rij rats

Implantation of the electrode for ECoG recording

Rats were fasted 1 day before the operation. Stereotactic
surgery was performed under intraperitoneal (i.p.) ketamine
and xylazine (90 and 10 mg/kg, respectively) anesthesia. The
membrane on the bone tissue was cleared and the detected
reference point (bregma). Tripolar electrodes were placement
in rat skull for ECoG recording. Tripolar electrodes were place-
ment in the coordinates described as follows; positive elec-
trode in the frontal cortex (AP 2 mm; L 3.5 mm), negative elec-
trode in the parietal area (somatosensory cortex, AP-6 mm; L 4
mm) and reference electrode over the cerebellum Electrodes
were permanently fixed to the skull with cold dental acrylic to-
gether with additional two stainless steel screws.!""'? After the
surgery, animals housed in individual cages and kept alone in
order to prevent damages of the electrode. All animals were
allowed to recover seven days before ECoG recording (Fig. 1).

Electroencephalogram recording

After 7 days of healing, rats were habituated to the in a regis-
tration cage (26x18%x42 cm) and the electrode fixed to the rat
skull was connected to the recording apparatus with a cable.
Basal ECoG recordings were taken for 3 hours (between 09:00
and 12:00 AM) performed using the acknowledge software
(version 3.8) and the MP150 multi-channel physiological anal-
ysis system (BioPac Systems Inc.; USA) from freely moving an-
imals in a noise-isolated room. Duloxetine was administered
(i.p.) in different doses at 1, 5, 10 and 30 mg/kg rate separately
and then ECoG recordings were taken for 3 hours (between
09:00 and 12:00 AM). The number, duration, and amplitude of
spike-wave discharges (SWDs) in the recordings were used for
evaluating the seizures (Fig. 2).

Evaluation of anxiety- depression-like behaviors
in WAG/Rij rats

Open field test

After the duloxetine injection and 180 min ECoG recording,
the beginning of the open field test. The test was performed
in a white Plexiglas square field (100x100 cm square arena
divided into 64 equal segments) with 30 cm high walls. Rats
were habituated to the test room for seven days. The WAG/
Rij rat was initially put in the center of the open field and its
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Figure 1. (A) Animals were fixed in the stereotaxic instrument; then micro-drilling of the skull, the electrodes, and stainless screw were inserted
on skull. (B) Cold acrylic screws and electrodes were fixed and the scalp was sutured.

activity was video recorded for 5 min with a video camera. The
following parameters were analyzed: the number of squares
crossed (locomotor activity) and the duration of grooming
episodes. At the start of each test, the apparatus was cleared
with 90% alcohol. Each animal was tested only once. De-
creased locomotor activity, a number of rearings and duration
of grooming were considered as an indicator of anxiety-like
behavior.

Statistical analysis

All data were analyzed using GraphPad Prism 7 (Software,
Inc.,, La Jolla, CA) and SPSS Version 22.0 (IBM Corp). Paired-
Samples T-test was applied between two dependent groups
in comparison with baseline records of the WAG/Rij groups.
All groups were compared by one-way analysis of variance
(ANOVA) followed by post hoc test Tukey. Data were expressed
as meantstandard error of the mean (SEM) for every group's
data. For all comparisons, the accepted criterion for the level
of significance was set at p<0.05.

Results

The total number and duration of SWDs in ECoG recordings
were calculated. The total numbers of SWD’s for a 3-h epoch
were 129+19 and 120+14 with a total duration of 878+22
and 840+18 sec; in the control and sham groups, respectively.
There was no statistically significant change between the con-
trol and sham groups (p>0.05).

Intraperitoneal administering of 1 mg/kg duloxetine did not
display statistically important change both the number and
duration of SWDs. As shown in Figure 3, number and duration
of SWDs in ECoG were 129+19 and 104+9 and 878+22 and
792+55 sec in control group (WAG/Rij rat) and 1 mg/kg dulox-
etine group, respectively. Intraperitoneal administering of 5,
10 and 30 mg/kg duloxetine significantly decreased both the
number and duration of SWDs. As shown in Figure 3, the num-
ber and duration of SWDs in ECoG were 129+19; 84+8; 72+9
and 878+22; 672+67; 531+57 in control group (WAG/RIij rat),
at doses of 5, 10 and 30 mg/kg duloxetine group, respectively.
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Figure 2. Representative ECoG recordings for all groups with; (A)
WAG/Rij (Control); (B) Duloxetine (1 mg/kg), (C) Duloxetine (5 mg/kg),
(D) Duloxetine (10 mg/kg), (E) Duloxetine (30 mg/kg). The 1 mg/kg
dose of duloxetine did not show statistically important change both
the number and duration of SWDs. 5, 10 and 30 mg/kg duloxetine
significantly reduced both the number and duration of SWDs.
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Figure 3. The effects of different doses of duloxetine (1, 5, 10 and 30
mg/kg) on the total number and total duration of SWDs in WAG/Rij rats
with genetic absence epilepsy. 1 mg/kg (i.p.) duloxetine did change
the total number and duration of SWDs in WAG/Rij rats compared to
the control group (p>0.05). The 5, 10 and 30 mg/kg group duloxetine
significantly reduced the total number and duration of SWDs
compared to control group (*p<0.05; **p<0.01; ***p<0.001). The total
number and duration of SWDs for 3-h epoch was significantly lower
in at a dose of 30 mg/kg duloxetine group compared to the other
duloxetine treatment groups.

30 mg/kg duloxetine was the most effective dose to decrease
both the number and duration of SWDs.

Duloxetine effects in anxiety-like behavior
paradigms

Open Field Test

Results obtained in the open field test, the number of squares
crossed were 45+2; 40+2 and with the total duration of groom-
ing 11.8+1.33 and 9+2.30 sec; in the control and sham groups,
respectively. There was no statistically important change be-
tween the control and sham groups (p>0.05).

Intraperitoneal administering of 1 mg/kg duloxetine did not
show statisticallyimportant change both the number of squares
crossed and duration of grooming in OFT. As shown in Figure
4, the number of squares crossed and duration of grooming in
OFT were 45+2 and 47+4 and 11.8+1.33 and 10.77+1.25 sec
in control group (WAG/RIj rat) and 1 mg/kg duloxetine group,
respectively. Intraperitoneal administering of 5, 10 and 30 mg/
kg duloxetine significantly decreased the number of squares
crossed; however, there was no statisticallyimportant changein
the duration of grooming in OFT. As shown in Figure 4, number
of squares crossed and duration of grooming were 45+2; 62+4;
66+9; 72+8; and 11.8+1.33; 12.00+1.73; 11.50+2.10; 13.38+1.57
in control group (WAG/Rij rat), at doses of 5, 10 and 30 mg/kg
duloxetine group, respectively. 30 mg/kg duloxetine was the
most effective dose to moderate anxiolytic properties in OFT.
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Duloxetine (1 mg/kg)
M Duloxetine (30 mg/kg)
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Figure 4. The effects of different doses of duloxetine (1, 5, 10 and 30
mg/kg) on the open field test measures in absence-epileptic WAG/
Rij rat. (A) The number of squares crossed (locomotor activity). (B)
The duration of grooming 1 mg/kg (i.p.) duloxetine did changed
the number of squares crossed (p>0.05), but 5, 10 and 30mg/kg
duloxetine importantly reduced number of squares crossed when
compared to the control group (*p<0.05; **p<0.01; ***p<0.001). All
doses of duloxetine did not alter the duration of grooming compared
to the control group (p>0.05).

Discussion

In this study, the 5, 10 and 30 mg/kg injection of duloxetine
dose-dependently reduced the number and duration of SWDs,
also increased the number of squares crossed (locomotor ac-
tivity) in OFT but did not change the duration of grooming
compared to control group. The 1 mg/kg duloxetine did not
significantly alter all parameters in ECoG recording and OFT
test. The results of the present study indicate that duloxetine
exerts a considerable antiepileptic and anxiolytic-like effect
on absence-like seizures in WAG/Rij rats.

Many studies reported that the use of antidepressants in an
epileptic patient is controversial because of increase in seizure
severity, especially with older generations of drug.>' Inter-
estingly, a lot of studies reported that some of the newer an-
tidepressants, such as serotonin and norepinephrine reuptake
inhibitors (SNRIs) and selective serotonin reuptake inhibitors
(SSRIs) exhibit anticonvulsant effect.>'® On the other hand,
the possible antiepileptic effect of SNRIs has been scarcely
studied. Venlafaxine (SNRI drug), showed anti-epileptic ac-
tion, whereas high doses of venlafaxine exhibits an increased
epileptiform activity, but high doses of venlafaxine (75 mg/kg
or more) showed a proconvulsant effect.'*' The preliminary
results in our study have indicated a possible role for the du-
loxetine in convulsive seizures. In this study, we showed that
acute treatment of duloxetine injection of 1, 5, 10 and 30 mg/
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kg increased epileptiform activity in penicillin-induced seizure
model in the rat.”! Recently a study reported that seizure-in-
duced respiratory arrest and death was decreased in WT mice
with duloxetine treatment in maximal electroshock-induced
seizures in adult in mice.l'” Citraro et al. (2015) demonstrated
that chronic treatment of duloxetine (10 and 30 mg/kg) de-
creased both number and duration of SWDs in adult WAG/Rij
rats. In this study, both of the number and duration of SWDs
parameters were significantly decreased in 5, 10 and 30 mg/kg
duloxetine treatment groups compared to control. However,
both the number and duration of SWDs parameters did not
alter in 1 mg/kg duloxetine treatment. The duloxetine (30 mg/
kg) was found the most effective considering both the num-
ber and duration of SWD parameters of absence epilepsy.

Zomkowski et al. (2012) demonstrated that a dose range of
1-30 mg/kg duloxetine did not alter locomotor activity in OFT,
but decreased immobility time in the forced swim test."® 30
mg/kg for duloxetine did not significantly change locomotion
in the mouse formalin pain model." On the other hand, Gré-
goire showed that 10 mg/kg duloxetine decreased anxiety-
like behavior by increased locomotor activity in a model of
neuropathic pain in rats.2” Also, another study showed that
duloxetine (5 mg/kg) increased center arena activity in OFT.2"
In this study, 5, 10 and 30 mg/kg duloxetine injection signifi-
cantly increased locomotor activity, but 1 mg/kg duloxetine
did not alter the number of squares crossed.

A new study demonstrated that 3.0 mg/kg duloxetine injec-
tion significantly elevated the extracellular concentration of
dopamine prefrontal cortex and exhibits dopamine 1 recep-
tor (D1)- like effect.”? Sarkisova et al. reported that D1-like
dopamine receptors were very lower in WAG/Rij rats compared
with control rats.”®! In their study, they found a significant re-
lationship between increased seizure and anxiety-depression-
like behaviors. In the meantime, they observed an increase in
seizure severity and anxiety-like behaviors in rats with low D1
levels. It was shown that hypofunction of the dopaminergic
brain system responsible for depression-like behavior in WAG/
Rij rats.”®» Many study demonstrated that dopamine antago-
nists increased number and duration of SWDs in WAG/RIij rats,
while cocaine, apomorphine, and amphetamine (dopamine
agonist drug) reduce the number and duration of SWDs.
24271 When the literature is considered, the dose-dependent
antiepileptic and anxiolytic effect of duloxetine treatment
may be mediated by the dopamine-enhancing effect.

Conclusion

Depression is one of the most commonly only psychiatric dis-
order in people with epilepsy. Antidepressant drugs are the
third class of drugs commonly used by patients with epilepsy.
281 The same antidepressant drug has different effects on dif-
ferent types of epilepsy. The present study was the first to
investigate the effect of duloxetine on drug dose effect and
anxiety-like behaviors in absence epilepsy in WAG/RIj rats.
Although it is an animal study, it may be useful to use in pa-
tients with abscence epilepsy.

Conflict of interest: There are no relevant conflicts of interest to
disclose.
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Ozet

Amag: Yenidogan yogun bakim (nitelerinde solunum yolu hastalik-
larina ¢ok sik rastlanir ancak bunlarin ¢ogunlugu alt solunum yolu
patolojileri olan respiratuvar distres sendromu, yenidoganin gegici
takipnesi ve mekonyum aspirasyon sendromu gibi patolojilerdir. Ne-
onataloji biliminde izlenen gelismeler sonrasinda daha fazla bebegin
yasatilmasi ve daha uzun sure solunum destegi almasi bu bebekler-
de olasi Ust solunum yolu patolojilerine yol agmaktadir. Ayrica akra-
ba evliliklerinin hala ¢ok sik oldugu tilkemizde konjenital anomali sik
gorilmesi nedeniyle de bir ¢ok ist solunum yoluna ait konjenital pa-
toloji goriilmektedir. Biz bu ¢calismada konjenital ve akkiz nedenlerle
takip edilen Gst solunum yolu patolojilerini sunmak ve bazen g6zden
kacan bu tehlikeli hastaliklarin farkindaligini arttirmayi amagladik.
Gereg ve Yontem: Calisma da 2016-2019 yillari arasinda Selcuk
Universitesi Tip fakiiltesi Yenidogan Yogun Bakim Unitesinde yatan
hastalarin dosyalari retrospektif olarak tarandi.

Bulgular: Bu dénemde yaklasik 1800 bebek takip edilmisti. Bu be-
beklerden 340'Ina list solunum yolu patolojisi 6n tanisiyla Kulak Bu-
run Bogaz hastaliklarn konsultasyonu istendi. Yapilan degerlendirme
sonucunda 6 olguda koanal atrezi, 20 olguda vokal kord paralizisi,
2 olguda subglottik stenoz, 14 olguda laringomalazi tespit edildi.
Sonug: YYBU'lerinde yasanan gelismeler isiginda daha fazla prema-
tiire bebek yasamakta ve agir hasta konjenital anomalili 6zellikle
konjenital kalp hastaligi olan bebeklere sik cerrahi islem uygulan-
maktadir. Bu durumlarin sonucunda hastalarin izleminde ya da post
operatif donemde Ust solunum yolu patolojisi olabilecedi 6ngorii-
lerek KBB konstiltasyonu istenmesi ve gerekli durumlarda patoloji-
nin tedavisi ya da trakeostomi agisindan degerlendirilmesi hastala-
rin uzun dénem prognozuna katki saglayacagi distintlmustar.
Anahtar Sozciikler: Koanal atrezi, laringomalazi; subglottik ste-
noz; Ust solunum yolu patolojisi; vokal kord paralizisi.

Abstract

Introduction: Respiratory diseases are very common in neonatal in-
tensive care units, but most of them are respiratory distress syndrome
with lower respiratory pathologies, transient tachypnea of newborn
and meconium aspiration syndrome. Following the advances in
neonatalology science, the survival of more babies and taking res-
piratory support for a longer period of time leads to possible upper
respiratory tract pathologies in these babies. In addition, congenital
anomalies are common in our country, where consanguineous mar-
riages are still very common. In this study, we aimed to present the up-
per respiratory tract pathologies followed by congenital and acquired
causes and to raise awareness of these dangerous diseases which are
sometimes overlooked.

Methods: In this study, files of patients hospitalized in Neonatal In-
tensive Care Unit (NICU) of Selcuk University Medical Faculty between
2016-2019 were reviewed retrospectively.

Results: During this period, approximately 1800 babies were followed.
340 of these infants were asked to consult from Department of Oto-
laryngology-Head and Neck Surgery with a preliminary diagnosis of
upper respiratory tract pathology. Coanal atresia in 6 cases, vocal cord
paralysis in 20 cases, subglottic stenosis in 2 cases and laryngomalacia
in 14 cases were detected.

Discussion and Conclusion: In the light of the developments in
NICUs, more premature babies live and infants with severe congen-
ital anomalies, especially congenital heart disease, are frequently
undergone surgical procedures. As a result of these conditions, it
is thought that upper respiratory tract pathology should be con-
sidered in the follow-up of the patients or in the post-operative
period.

Keywords: Coanal atresia; laryngomalacia; subglottic stenosis; upper
respiratory tract pathology; vocal cord paralysis.
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onjenital koanal atrezi; bukkonazal membranin intrauterin

kaybolmamasindan kaynaklanan gelisimsel bir anomali-
dir."2 Goralme sikhdr 10000 canh dogumda 2-4'tir. Olgularin
yaklasik yarisinda ilave bas ve boyun anomalileri bulunur.®!
Klinik olarak 6zellikle bilateral oldugunda dogumdan hemen
sonra ortaya cikan ve emme ile daha da artan, cocuk agladi-
ginda agizdan solunum devreye girerek azalan solunum si-
kintisi ve siyanoz mevcuttur. Atrezi bilateral, unilateral, kemik,
membrandéz ya da miks (kemik ve membrandz) tipte olabilir.
Yenidoganlar zorunlu burun solunumu yaptiklari icin 6zellikle
bilateral oldugunda 6nemli bir pediatrik acildir.!

Konjenital vokal kord paralizisi (VKP); ikinci en siklikta izlenen
(yaklasik %10) konjenital larinks anomalisi ve stridor sebebi-
dir. Tek ya da cift tarafli olabilir. Genelde tek tarafli paralizinin
sebebi periferik, ¢ift tarafli paralizinin sebebi santral orjinlidir.
U1 9%50'ye yakini idiopatiktir. Arnold Chiari malformasyonla-
ri, hidrosefali, neonatal hipotoni, miyastenia Gravis, dogum
travmasi, kardiak anomaliler ve toraksin agilmasi gereken
cerrahi girisimlerde postoperatif donemde rekiirren larenge-
al sinirin hasarina bagh gorilebilir. En sik semptom stridor,
ineffektif oksiiruk, aspirasyon, rekiirren pndmoni, beslenme
bozukluklari goruldr. Bilateral paralizide ses ve aglama nor-
mal olabilir ancak unilateral paralizide ses kisikligi, disfoni
siktir. Bilateral tutulum cerrahi miidahale gerektirir. Hastala-
rin %50'sinde trakeotomi gerekir. Unilateral tutulumda ge-
nellikle takip yeterlidir.”’

Laringomalazi: En sik rastlanan konjenital larinks anomalisi-
dir (%75). Larinksin embriyolojik olarak immatir kalmasi so-
nucu olusur. Erkek ¢ocuklarda daha siktir. Dogumdan hemen
sonra veya bazen 2-3 hafta sonra stridor ortaya cikar. Siyanoz
yoktur, varsa eslik eden bagska konjenital anomaliler akla gel-
melidir (%10 olguda baska anomaliler vardir). Teshis fleksibl
laringoskopi ile konulur.®

Konjenital subglottik stenoz: Larinksin Uglinci siklhkta
izlenen konjenital anomalisidir. Embriyolojik gelisim sira-
sinda laringeal rekanalizasyonun yetersiz olmasi yol acar.
Solunum sikintisi ve inspiratuvar stridor ile karakterize bir
hastaliktir. Teshis larinksin direkt muayenesi ile konur. En-
dotrakeal entlibasyon ya da akkiz stenoza yol acabilecek bir
sebep bulunamazsa konjenital kabul edilir. Konjenital subg-
lottik stenoz edinsel olana gore genellikle daha iyi seyirlidir.
Hastalarin yalnizca yarisinda (siddetli stenozlar) trakeotomi
gerekir. 3—-4 yasina kadar periyodik takibi sonrasinda deka-
nulasyon yapilabilir.®

Biz calismamizda yenidogan yodun bakim lnitelerinde kar-
silasilabilen ve bazen sik karsilasiimadigi icin tanisi gecikebi-
len st solunum yolu patolojilerinin ézelliklerini vurgulamayi
amacladik.

Gereg¢ ve Yontem

Calisma 2016-2019 yillari arasinda Selcuk Universitesi Tip Fa-
kiiltesi hastanesinde yatarak takip edilen hastalarda yatisinda
ya da takibinde tespit edilen Ust solunum yolu patolojisi olan
hastalarin 6zelliklerini incelemek amaciyla dosyalarinin retros-

pektif olarak taranmasi ile yapildi. Hastalarin demografik 6zel-
likleri, yatis tanilar, takiplerinde tespit edilen patolojiler, eslik
eden anomalileri ve yapilan tedavilerin ozellikleri belirlendi.
Hastalarin Gist solunum yolu patolojileri KBB tarafindan direkt
muayene ve pediatrik fiberoptik nazofaringolaringoskopi ile
degerlendirilme sonucunda tespit edildi.

Bulgular

Hastalarin incelendigi 3 yillik periyotta YYBU'e yaklasik 1800
hasta yatisi oldu. Bu olgularin %63'i 37 hafta altinda dogan
preterm bebeklerdi. Bu siire zarfinda tst solunum yolu pato-
lojisi siphesi nedeniyle KBB konstltasyonu istenen 340 olgu
mevcuttu. Yapilan dederlendirme sonucunda 6 olguda koa-
nal atrezi, 20 olguda vokal kord paralizisi, 2 olguda subglot-
tik stenoz, 14 olguda laringomalazi tespit edildi. Toplam st
solunum yolu patolojisi yilda tim yenidogan yatislarinin %1'i
olarak tespit edilmistir.

Koanal atrezi olgularinin 2'si tek tarafli, 4'G bilateral atrezi idi
ve cinsiyet acisindan fark yoktu (E/K orani 1 idi). Olgularin tek
tarafli atrezisi olan hastalardan biri Apert sendromu ve digeri
trizomi 18 tanisina sahipti. Bilateral koanal atreziye sahip olan
olgularin incelemesinde; 2 olguda izole koanal atrezi, birer ol-
guya ise ensefalosel ve kompleks kardiyak hastalik eslik edi-
yordu. Olgularin Charge sendromu agisindan taranmasinda
destekleyici bulgu elde edilmedi.

Vokal kord paralizisi olan olgularin degerlendirilmesinde; 2 ol-
guda bilateral paralizi mevcuttu ve bu hastalar multiple konje-
nital anomaliye sahip hastalardi ve takipleri esnasinda kaybe-
dildi. Tek tarafli paralizisi olan hastalarin tamaminda lezyon sol
vokal kordda idi ve tiim hastalar postoperatif cerrahi hastalar-
di. Bir hasta 6zefagus atrezisi operasyonu sonrasinda 19 olgu
ise kardiyak cerrahi sonrasinda tespit edildi. Klinik olarak kotu
ve entiibe olan bu hastalarin preoperatif donem degerlendi-
rilmesi yapilamadi. 3 olgu prematire olup 25 patent duktus
arteriozus operasyonu sonrasinda, geri kalan olgular ise sag
ve sol ventrikdl ¢ikis yolu patolojisi olanlar ile pulmoner asir
kanlanmaya neden olan kalp hastaligina sahip hastalardi. Aort
koarktasyonu cerrahisi yapilan 36 hastanin 6'sinda (%16,6),
pulmoner bantlama yapilan 9 hastanin 3'linde (%33,3) ve mo-
difiye Blalock Taussing santi yapilan 16 hastanin 8'inde (%50)
sol vokal kord paralizisi saptandi. Sant yapilan olgulardan 4'l
operasyon sonrasinda extiibe edilemeyip post operatif do-
nemde kaybedildigi icin paralizi acisindan degerlendirilemedi.
Vokal kord paralizisi olan hastalarin KBB tarafindan degerlen-
dirilmesinde miidahale gereksimi olmadigi belirtildi ve takip
edildi. Paralizisi olan hastalarin postoperatif donemde ekstu-
basyon acisindan degerlendirildiginde ekstubasyon basarisiz-
ligi, paralizi olmayanlara gore daha fazlaydi. Kardiyak cerrahi
sonrasi VKP olan ile olmayan hastalarin extiibe edildikten son-
ra noninvaziv solunum destegi (CPAP) gereksinimi agisindan
degerlendirildiginde istatistiksel acidan anlamli fark yoktu.
Ancak VKP'ye sahip hastalarin CPAP takiplerinde daha fazla as-
pirasyon gereksinimi oldugu tespit edildi. Yine ayni hastalarin
tam enteral beslenemeye gecis stiresi daha uzun siirmekteydi
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(Tablo 1). Postoperatif donemde VKP tespit edilen hastalarin
aspirasyon pnomonisi acisindan degerlendirilmesinde parali-
zisi olan hastalarda daha sik gozlendigi goralda.

Laringomalazisi olan 14 olgunun sadece ikisinin agir oldugu
tespit edildi ve solunum ve beslenme problemi yasayan bir
hastaya trakeostomi acildi diger hastaya ise arytenoid enjek-
siyonu yapildi. Olgularin 10'u erkek 4'U kiz olarak tespit edildi.
Eslik eden ek anomalisi olmayan diger laringomalazili hastalar
takibe alindi.

Subglottik stenoz tespit edilen olgularin ikiside prematurite
nedeniyle uzun sire mekanik ventilasyon destegi alan hasta-
lardi. Mevcut bronkopulmoner displazi durumu klinigi daha
belirgin solunum sikintisina neden olmaktaydi ve akciger pa-
rankimi diizelince dispne olmadan stridor ile takip edildi.

Tartisma

Toplam ust solunum yolu patolojisi yilda tim yenidogan yatis-
larinin %1'i olarak tespit edilmistir. Bu oran yenidogan cerrahi-
si uygulanmayan (6zellikle kardiyovaskuler cerrahi) merkezler-
de daha diisiik tespit edilebilir.

Koanal atrezi bazi kaynaklarda kizlarda daha sik olarak belir-
tilse de genel olarak cinsiyet baskinhgi izZlenmez® ve bilateral
ile unilateral atrezi sikhgr esit olarak vurgulanir. Ancak birgok
uniletaral atrezi vakasinin ge¢ dénemde tani konuldugu icin
sikligin kesin olmadigi kabul edilir. Bizim ¢alismamizda kiz ve
erkek esit sayida tespit edildi ancak bilateral olgular daha sik
idi. Koanal atrezi olgularinin %50 oraninda konjenita anomali-
lere eslik ettigi bildirilmistir.*”! bizim olgularimizda tespit edi-
len konjenital anomali sikligi1 %66 olarak bulundu.

Konjenital stridorun %60 oraninda en sik nedeni laringoma-
lazi iken, 2. siklikta VKP ve daha az siklikta subglottik stenoz,
trakeal hipoplazi ile trakeal web gorildigi bilinmektedir.®?
Yenidogan déneminde VKP genellikle fiziksel dogum travmasi
ile birlikte siklikla tek tarafli goriilir. iki tarafli vokal kord para-
lizisi 6zellikle santral sinir sistemi anomalilerine eslik edebilir.
819 [diopatik konjenital bilateral VKP ise yenidogan dénemin-
de stridorun en sik goriilen ikinci nedeni olan vokal kord para-
lizileri icerisinde yer alir. Hastaligin gorilme sikhgi bir milyon-
da 0,75 olarak tahmin edilmektedir.>#'% Bizim ¢alismamizda
santral sinir sistemi dahil multipl konjenital anomalisi olan iki
hastada bilateral paralizi tespit edildi. Geri kalan hastalarin ta-
mami posteopratif cerrahi hastalariydi ve paralizi tek tarafli idi.
Strychowsky ve ark. yaptiklari metaanaliz calismasinda vokal
kord paralizi oranini tim kardiyak cerrahiler acisindan %9,3,
Patent duktus cerrahisi acisindan incelediklerinde %8,7 olarak
rapor ettiler."" Literatlirde yapilan calismalarda kardiyak cer-
rahiler sonrasinda gelisen paralizi oranlari farklihk géstermek-
tedir. Rodney ve ark!nin ¢alismasinda %22, Garcia-Torres ve
ark. ise %12,1 olarak rapor ettiler."¥ Bizim calismamiz da ise
tim hastalar acisindan degerlendirildiginde kardiyak cerrahi
sonrasinda tespit edilen VKP orani %23 olarak bulundu. Has-
talanimizin patent duktus cerrahisi sonrasinda VKP agisindan
degerlendiriimesinde ise %12 postoperatif VKP tespit edil-
di. Literatlirde patent duktus arteriozus cerrahisi sonrasinda

Tablo 1. Vokal kord paralizisi tespit edilen hastalarin 6zellikleri

Vokal kord paralizisi

Var (n=20) Yok (n=67)
Cinsiyet (E/K) 13 1.1
Dogum agirhdi (gr) 2700 (620-3300) 2800 (750-3445)
Aspirasyon pnomonisi 9/20 (%45) 13/67 (%19.4)
Extubasyon basarisizligi 6/20 (%30) 9/67 (%13.4)

bildirilen VKP orani %0,7 ile 67 arasinda degismektedir.!'+'”
Kovesi ve ark. calismalarinda 105 6zefagus atrezisi olgusunda
post operatif donemde %5,7 oraninda VKP tespit ettiklerini
belirtiler.'® Bizim calismamizda incelenen donemde 15 olgu
Ozefagus atrezisi nedeniyle opere edilmisti ve sadece bir ol-
guda VKP tespit edildi (%6) ve bu rakam literatiir ile uyumlu
idi. Irace ve ark. unlateral VKP olan hastalarinda %57 oranin
da sessiz aspirasyon tespit ettiklerini belirttiler. Bu hastalarin
%92,9'unda disfaji vardi. Bu amacla yapilan degerlendirmede
aspirasyon tespit edilmisti." Ayni sekilde bizim hastalarimiz-
da aspirasyon pnomonisi sikligi VKP olan olgularda %45 iken
ani hasta grubunda pazalizisi olmayanlarda %19 oraninda
tespit edildi. VKP olan olgularda extubasyon basarisizliginin
da fazla olmasi hastalarin bu agidan dikkatli takip edilmesini
gerektirmektedir.

Laringomalazi yenidogan déneminde en sik rastlanilan st
solunum yolu patolojisidir. Erkeklerde daha sik gorilir. Bizim
hastalarimizin da %71'i erkek olgulardi ve istatistiksel olarak
anlamh oranda bu cinsiyette daha sik tespit edildi (p<0,05).
Siklikla beslenme problemleri ve bliyiime geriligine neden
olan hastalikta %10 oraninda solunum sikintisi nedeniyle cer-
rahi miidahale gerektirir.?? Bizim calismamizda %14 oraninda
(n=2) cerrahi gerektiren hasta izlendi ve olgulardan birine tra-
keostomi acilirken digerine arytenoid enjeksiyonu yapildi ve
sikayetlerinin geriledigi goralda.

Subglottik stenoz yenidogan bakimindaki ilerlemeler dogrul-
tusunda daha fazla kicuk prematiire bebeklerin yasatilmasi
sonucunda nispeten sik goriilen bir larenks patolojidir. Ste-
nozun degerlendiriimesinde Myer-Cotton skalasi kullanilalr.
Buna gore grade 1 <%50 limen obstiksiyonu, grade 4 ise total
[imen obstlksiyonu olarak siniflandirilir. Grade 1-2 stenoz va-
kalari genellikle operasyona gerek kalmadan takip edilebilir.
2122 Bizim iki olgumuz da stenoz derecesi sirasiyla %35, %45
oraninda tespit edildi ve cerrahi miidahale distintlmedi.

Sonug olarak yenidogan Unitelerinde daha fazla kiiciik prema-
tire bebek ve postoperatif hasta takip edildigi glinimiizde
bu hastalarla ilgili yogun bakim siireclerinde ciddi problemler
ve komplikasyon ihtimali de artmaktadir. Bu komplikasyonlar-
dan biri olan Ust solunum yolu patolojileri hastalarin yogun
bakim sirecini etkilemekte ve akilda tutulmadigr durumlarda
hayati tehlikelere neden olabilmektedir. Calismamiz yenido-
dan Unitelerinde yatan olgularin cogunlugunun alt solunum
yolu hastaliklari nedeniyle takip edilirken Gst solunum yolu
patolojilerinin akilda tutulmasi gerekliligini vurgulamaktadir.
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Ancak bu hastaliklarin gercek insidans, siddeti ve yonetiminin
belirlenmesi amaciyla daha fazla ve ¢cok merkezli calismalara
ihtiyag vardir.

Cikar catismasi: Bildirilmemistir.
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Abstract

Introduction: Acute acidemia is a common clinical condition in crit-
ical diseases. Acidemia is associated with poor prognosis in case of
persistence. In the case of metabolic acidosis, it is beneficial to in-
crease the pH by administering sodium bicarbonate (NaHCO,) since
cell functions are impaired. The aim of this study was to investigate
the antibacterial efficacy of NaHCO, used in metabolic acidosis, es-
pecially in critically ill patients in intensive care units, and to reveal its
contribution to antimicrobial therapy for possible concomitant sepsis.
Methods: S. aureus ATCC 29213, P. aeruginosa ATCC 27853 and
E. coli ATCC 25922 strains were seeded into liquid Miller Hinton
medium (Oxoid, UK) and the in-vitro effect of Group C (Control -
1 mL sterile saline) and Group B (Sodium Bicarbonate - NaHCO,)
on these bacteria following 24 hours of incubation at 37 degreesC
was investigated. Following the use of Epoch spectrophotometer
(BioTek Inst. Inc. Vermont, USA) for the 0. and 24. hours, the growth
in wells was analyzed in CFU/mL and log10 CFU/mL by comparison
with the standard curve.

Results: From the start to the 24. hour, there was a significant
decrease in bacterial colony numbers of S. aureus ATCC 29213, P.
aeruginosa ATCC 27853 and E. coli ATCC 25922 strains in Group B
when compared to the control group (p<0.01). The intra-group
antibacterial efficacy comparison revealed a significant decrease in
bacterial colony numbers in Group B between 0-24 hours (p<0.01).
There was a significant increase in all bacterial colony numbers in
the control group (p=0.04).

Ozet

Amagc: Akut asidemi, kritik hastaliklarda sik gortlen bir klinik durum-
dur. Asidemi direngli olursa kott prognozile iliskilidir. Metabolik asidoz
durumunda, htcre fonksiyonlari bozuldugundan, sodyum bikarbonat
(NaHCO0,) uygulayarak pH'i arttirmak yararlidir. Bu calismanin amaci,
ozellikle yogun bakim Unitelerindeki kritik hasta hastalarda, metabo-
lik asidozda kullanilan NaHCO,'ln antibakteriyel etkinligini arastirmak
ve olasi eslik eden sepsis icin antimikrobiyal tedaviye katkisini ortaya
koymaktir.

Gereg ve Yontem: S. aureus ATCC 29213, P aeruginosa ATCC 27853
ve E. coli ATCC 25922 suslari, sivi Miller Hinton ortamina (Oxoid, UK)
ekildi ve 37°C'de 24 saat inkUbasyonun ardindan bu bakteriler Uzerin-
de Grup C'nin (Kontrol - 1 mL steril salin), B Grubu (Sodyum Bikarbo-
nat - NaHCO3) in vitro etkisi arastirildi. Epoch spektrofotometresinin
(BioTek Inst. Inc. Vermont, ABD) 0. ve 24. saat kullanimimin ardindan,
kuyucuklardaki blytme, standart egri ile karsilastirlarak CFU/mL ve
log10 CFU/mL'de analiz edildi.

Bulgular: Bastan 24. saate kadar, B grubundaki S. aureus ATCC 29213,
R aeruginosa ATCC 27853 ve E. coli ATCC 25922 suslarinin bakteri ko-
loni sayisinda kontrol grubuna gére anlamli bir azalma gortlmastur
(p<0.01). Grup ici antibakteriyel etkinlik karsilastirmasi, B grubunda
bakteriyel koloni sayisinda 0-24 saat arasinda anlamli bir azalma ol-
dugu tespit edildi (p<0.01). Kontrol grubundaki tim bakteri kolonisi
sayisinda anlamli bir artis vtespit edildi (p=0,04).

Sonug: Calismamizda NaHCO,'ln £ aeruginosa, E. colive S. aureusa
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Discussion and Conclusion: In our study, NaHCO, was found to show
strong antibacterial efficacy against P. aeruginosa, E. coliand S. aureus.
Taking these results into consideration, it should be kept in mind that
the use of NaHCO, in the treatment of severe metabolic acidosis espe-
cially seen in septic patients in intensive care units will also contribute
to sepsis treatment because of its antibacterial effect potential.
Keywords: Antibacterial; Escherichia coli; Pseudomonas aeruginosa;
sodium bicarbonate; Staphylococcus aureus.

karsi gucld antibakteriyel etkinlik gosterdigi bulunmustur. Bu sonuglar
g6z dniinde bulundurularak, ézellikle yogun bakim Unitelerinde sep-
tik hastalarda gordlen siddetli metabolik asidoz tedavisinde NaHCO,
kullaniminin, antibakteriyel etki potansiyeli nedeniyle sepsis tedavisi-
ne de katki saglayacagr unutulmamalidir.

Anahtar Sozcukler: Antibakteriyel; Escherichia coli; Pseudomonas ae-
ruginosa; sodyum bikarbonat; Staphylococcus aureus.

epsis is a clinical condition that causes profound neuroen-

docrine and metabolic changes." Severe sepsis and septic
shock are common conditions associated with high hospital
mortality. Nosocomial infections play a major role in the de-
velopment of sepsis.? Acute acidemia is also a metabolic con-
dition that is frequently seen in critical diseases. Its incidence
varies between 14%-42%. Acidemia is associated with poor
prognosis in case of persistence and may result in mortality at
the rate of 57% if the pH value is below 7.20.5!

The aim of this study was to investigate the antibacterial
efficacy of NaHCO, used in metabolic acidosis, especially in
critically ill patients in intensive care units, and to reveal its
contribution to antimicrobial therapy for possible concomi-
tant sepsis.

Materials and Method

S. aureus ATCC 29213, P. aeruginosa ATCC 27853 and E. coli ATCC
25922 strains were seeded into liquid Miller Hinton medium
(Oxoid, UK) and the in vitro effect of Group C (Control - 1 mL
sterile saline) and Group B (Sodium Bicarbonate - NaHCO,) on
these bacteria following 24 hours of incubation at 370C was
investigated. A 0.5 McFarland turbidity standard suspension
(with final measurement concentration at 106 CFU/mL) was
prepared in 2 different tubes for each strain. Group B and
Group C were mixed with liquid Muller Hinton broth (Oxoid,
UK) in a volume of 100 microliters. The growth in wells was
analyzed in CFU/mL and log10 CFU/mL by comparison with
the standard curve, using OD600 (at the wavelength of 600
nm) Epoch spectrophotometer (BioTek Inst. Inc. Inc. Vermont,
USA) for the 0. and 24. hours.

Statistical analysis

SPSS Statistics 23 (IBM) package software was used for the
analysis of the data in the study. Central and prevalence

criteria such as number, percentage, minimum, maximum
and median values were used to create descriptive statis-
tics. The compatibility of numerical variables to normal dis-
tribution was tested visually (histogram) and analytically
(Shapiro-Wilk), and Kruskal Wallis and Mann Whitney U tests
were used to determine the difference between indepen-
dent variables that do not conform to normal distribution.
The Wilcoxon test was used to determine the difference be-
tween dependent variables that do not conform to normal
distribution. A value of p<0.05 was accepted to be statisti-
cally significant in the study.

Results

Distribution of the amounts of S. aureus, P. aeruginosa and
E. coli strains against factors at 0. and 24. hour (CFU/mL) is
shown in Table 1.

In the study, when the bacterial colony numbers of S. aureus
ATCC 29213, P. aeruginosa ATCC 27853 and E. coli ATCC 25922
strains in the two groups were compared from the start to the
24. hour, a significant decrease was found in the colony num-
bers in Group B compared to the control group (p<0.01). Table
2 shows the comparison of bacterial CFU differences between
groups at the start and at the 24. hour.

The intra-group antibacterial activity comparison revealed
asignificant decrease in bacterial colony numbers in Group
B between 0-24 hours (p<0.01). Maximum reduction in
antibacterial activity was found to be as P. aeruginosa
ATCC 27853> E. coli ATCC 25922> S. aureus ATCC 29213, re-
spectively. There was a significant increase in all bacterial
colony numbers in the control group (p=0.04). However,
there was no statistically significant difference between
the bacterial species (p=0.15). Table 3 and Table 4 show the
comparison of the intra-group antibacterial activity for the
0.-24. hours.

Table 1. Distribution of the amounts of S. aureus, P. aeruginosa and E. coli strains against factors at 0. and 24. hour (CFU/mL)

CFU/mL Group B (100 mM NaHCO,) Group C (Control)

0. hour 24. hour 0. hour 24. hour
S. aureus ATCC 29213 1078000 634340 1088000 2116000
P.aeruginosa ATCC 27853 1166000 139200 1086000 2248000
E. coli ATCC 25922 1128000 290800 1069600 2186000
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Table 2. Comparison of bacterial CFU differences between

groups at the start and at the 24. hour

critically ill patients in intensive care units. NaHCO, is used to
treat severe acidemia. Specific treatment, tissue perfusion and
supportive therapy are the basis for the treatment of severe

Group metabolic acidosis in critically ill patients. Since cell functions
B C are impaired in the case of metabolic acidosis, it is benefi-
cial to increase the pH by administering sodium bicarbonate
0-24. hour Med. Med. p*

(CFU difference) (Min., Max.) (Min., Max.)

(NaHCO,).” Mitochondrial dysfunction plays animportant role
in the pathophysiology of sepsis and metabolic resuscitation

S. aureus 426 -1030 <0.01 may emerge as a new cornerstone in the treatment of sepsis.
(412,498) (-1180, -890) Therefore, NaHCO,, which is used especially in the treatment
P. aeruginosa 1011 -1160 <0.01 of metabolic acidosis, can have a significant contribution in
(969, 1075) (-1240,-1070) terms of treatment efficacy and mortality due to its antibacte-
E. coli 839 -1090 <0.01 rial efficacy as well as its role in metabolic resuscitation.
(770, 908) (-1192,-1070)

Median; Min.: Minimum; Max.: Maximum; *Mann-Whitney U test p value.

Discussion

Sepsis is the major cause of death in patients in the intensive
care unit (ICU).¥ Nosocomial infections play a major role in
the development of sepsis.”! Early goal-directed therapy is
the standard of care.™ Sepsis is a complex condition charac-
terized by the simultaneous activation of inflammation and
coagulation in response to microbial agents. Today, sepsis is
a severe multisystem disease with difficult treatments. Various
therapeutic agents have been used in addition to antibio-
therapy, but no satisfactory results have been obtained.” Se-
vere acidemia is another clinical condition frequently seen in

There are a limited number of studies on the antibacterial ef-
fect of NaHCO, in the literature.” Although the antibacterial
efficacy of NaHCO, has been known for many years, its mecha-
nism of action is not clear.® The study by Farha et al.®! showed
that NaHCO, has strong antibacterial efficacy and may have a
significant impact by assisting antibiotic therapy. Consistent
with this study, in our study, too, NaHCO, was found to have
a strong antibacterial effect. The study by Thompson et al.l”
reported that NaHCO, enhances the efficacy of lidocaine. Fur-
thermore, the study by Begec et al.”’ found that, when alka-
linized with NaHCO,, the antibacterial efficacy of lidocaine on
S. aureus does not change while its antibacterial efficacy on E.
coli and P. aeruginosa is enhanced. In our study, it was found
to have antibacterial efficacy on P. aeruginosa, E. coli, S. aureus
when in isolation, the weakest antibacterial efficacy being on

Table 3. Comparison of the intra-group antibacterial activity for the 0.-24. hours

0-24. hour (CFU difference)

Group S. aureus P. aeruginosa E. coli p*
Med. (Min., Max.) Med. (Min., Max.) Med. (Min., Max.)

B 426° (412, 498) 1011* (969, 1075) 839¢(770, 908) <0.01

C 1030 (-1180, -890) -1160 (-1240, -1070) -1090 (-1192,-1070) 0.15

Median; Min.: Minimum; Max.: Maximum; *Kruskal Wallis Test p value; a, b, c: The difference between the groups shown in different letters is significant; -: Bacterium increase.

Table 4. Comparison of the intra-group antibacterial activity for the 0.-24. hours

0. hour CFU 24. hour CFU p*
Med. Min./Max. Med. Min./Max.
Group B (n=5)
S. aureus 1070 1050/1140 638 612/656 0.04
P. aeruginosa 1170 1090/1220 135 121/164 0.04
E. coli 1120 1090/1180 310 241/320 0.04
Group C (n=5)
S. aureus 1090 1040/1130 2120 2020/2220 0.04
P. aeruginosa 1080 1030/1150 2240 2220/2280 0.04
E. coli 1070 998/1120 2190 2160/2210 0.04

*Wilcoxon test; Med: Median; Min.: Minimum; Max.: Maximum.
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S. aureus. According to a limited number of studies in the liter-
ature, NaHCO, shows different levels of antibacterial efficacy
concerning whether it is in isolation or in combination with
other agents. However, these studies do not clearly reveal the
mechanism of antibacterial efficacy of NaHCO,. The results ob-
tained in our study and the limited results in the literature are
promising in terms of the utilization of the antibacterial effect
potential of NaHCO.. In our study, NaHCO, was found to show
strong antibacterial efficacy against P. aeruginosa, E. coli and
S. aureus. Taking these results into consideration, it should be
considered that the use of NaHCO, in the treatment of severe
metabolic acidosis especially seen in septic patients in inten-
sive care units will also can contribute to sepsis treatment be-
cause of its antibacterial impact potential.

Conflict of interest: | and all authors have no conflict of interest.
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Acil serviste bilgisayarli tomografi goruntiileme istemleri
ne kadar etkin?

How effective are the computerized tomography imaging prompts in
the emergency department?
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'Bursa Yiiksek ihtisas Egitim ve Aragtima Hastanesi, Acil Tip Klinigi, Bursa, Turkey
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Ozet

Amag: Son yillarda giderek gelisen radyolojik gériintiileme yontemleri
tanisal stiregte 6nemli bir arag haline gelmistir. Kolay ulasilabilir olma-
lari nedeniyle goriintiileme yontemleri acil servislerde hasta deger-
lendirmede anamnez ve fizik muayenenin 6niine ge¢mis fakat uygun
endikasyon konulmamis, gereksiz tetkik istemleri sayisinda artisi bera-
berinde getirmistir. Ozellikle bilgisayarli tomografinin fazla miktarda,
endikasyon disi istenmesi glinimiizde saglik harcamalarini giderek
arttirmis, bu da bedel-etkinlik konusunu giindeme getirmistir. Calisma-
mizda amag acil serviste bilgisayarli tomografi istemi yapilan hastalarin
istem gerekgelerini ve saptanan mevcut patolojileri degerlendirerek,
tetkiklerin uygunlugunu saptamaktir.

Gereg ve Yontem: Calismaya Yiiksek Ihtisas Egitim ve Arastirma Has-
tanesi Acil servisine alti aylik stirede basvuran ve tanisal test olarak
Bilgisayarli tomografi goriintileme istenen 1700 hasta dahil edildi. Bu
hastalarin kayitlari hastane otomasyonu ve hasta dosyalar kullanila-
rak retrospektif olarak incelendi. Calismaya dahil edilen hastalarin yas
gruplari, cinsiyeti, travma 6ykisu, 6n tanilari kaydedildi. Goriintiileme
ile saptanan patolojiler kaydedilerek istem gerekcesindeki 6n tanilar ile
karsilastirildi.

Bulgular: Calismaya dahil edilen hastalarin tani gruplarina gére sinif-
landiriimasinda; travma nedeniyle goriintiilemeye basvurulan hasta-
larin orani %42.9 olarak saptanirken travma nedeniyle maksillofasial
BT cekilen olgularin %81'inde omurga BT cekilen olgularin %91'inde
patoloji saptandi. Cocukluk yas déneminde travma nedeniyle ya-
pilan kranial gorintiilemelerin %98.5'inde ise patoloji saptanmadi.
Cinsiyete gore abdominopelvik BT sonuclari incelendiginde erkekle-
rin %68.6'sinin kadinlarin ise %63.9'unun acil patoloji saptanmadigi
goruldi.

Sonug: Gorlintiileme sonuglari incelendiginde normal gériintileme
sayisi oldukea yUksekti. Hastalarda tomografi istem gerekgeleri iyi irde-
lenmeli ve klinik karar verme kilavuzlari esliginde dogru endikasyonlar
ile goruintileme yapilmalidir. Bu sayede mevcut yiiksek cekim oranlari,
maliyet ve hastalarin radyasyon maruziyeti azaltilabilir.

Anahtar Sozciikler: Acil servis, bilgisayarli tomografi, etkinlik maliyet.

Abstract

Introduction: In recent years, radiological imaging methods have become
animportant tool in the diagnostic process. Because of their easy accesible
feature, imaging modalities has passed anamnesis and physical axamina-
tion in patient evaluation in emergency departments, however, there was
no appropriate indication and an increase in the number of unnecessary
investigations present. In particular, the demand for out-of-indications for
computed tomography has increased health spending, which has raised
the issue of cost-effectiveness. The aim of our study was to evaluate the
reasons for request of computed tomography in the emergency depart-
ment and to determine the suitability of the investigations by evaluating
the existing pathologies.

Methods: A total of 1700 patients who were admitted to the emergency
department of the Yuksek IhtisasTraining and Research Hospital during a
six-month period and who were requested to perform a computed to-
mography imaging as a diagnostic test were included in the study. The
records of these patients were retrospectively examined using hospi-
tal automation and patient files. Age groups, gender, history of trauma
and preliminary diagnoses of the patients were recorded. The detected
pathologies by imaging were recorded and compared with the prelimi-
nary diagnoses

Results: In the classification of patients included in the study according to
diagnostic groups; 42.9% (n: 661) of the patients were referred for imaging
due to trauma. 81% of patients who underwent maxillofacial CT and 91%
of patients with spinal CT for trauma, emergent patolojies were detected.
98.5% of the cranial imaging performed for trauma during childhood did
not reveal any pathology. According to abdominopelvic CT results in men
68.6% and in women 63.9% there was positive result.

Discussion and Conclusion: Acoording to the imaging results, the num-
ber of normal imaging was really high. In patients, the rationale for tomog-
raphy should be examined well and imaging should be performed with
the right indications accompanied by clinical decision making guidelines.
In this way, current high shots, cost and radiation exposure of patients can
be reduced.

Keywords: Emergency department, computed tomography, efficacy cost.
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Acil servisler oldukca genis basvuru yelpazesine sahip, tani-
sal testlerin ve tedavi uygulamalarinin es zamanl ytratal-
digu alanlardir. Hastalarin degerlendirilmesinde yeterli 6yki
alinmali, iyi bir fizik muayene yapilmali ve ardindan hastalarda
gerekli tanisal testler uygulanmalidir. Ancak yogun acil servis
sartlarinda hastalardan ve hasta yakinlarindan yeterli 6yku al-
mak her zaman mimkiin olmamakta ve fizik muayene sadece
etkilenen sistem ile sinirh kalabilmektedir. Taniya gotirecek
uygun tetkiklerin belirlenmesi ve gerekli tanisal testlerin isten-
mesi zaman kaybini dnlemenin yani sira, hastalarin gereksiz
radyasyon maruziyetini engelleyecek ve gereksiz tetkikler icin
o0denecek maliyeti duistirecektir."?

Son vyillarda giderek gelisen radyolojik goriintileme yon-
temleri cogu hasta ve hastalik icin tanisal olarak dnemli hale
gelmistir. Ozellikle diiz filmler ve bilgisayarli tomografi (BT)
goruntileme giinimiiz sartlarinda hemen hemen her acilde
ulagilabilir olan yontemlerdir. Bu ydntemlerin kolay ulasilabi-
lir olmasi uygun endikasyon konulmamis, gereksiz radyolojik
goruntileme tetkik istemleri sayisinda epeyce bir artis goral-
mdstir. Fazla miktarda, endikasyon disi tetkik istenmesi glinGi-
muzde saglik harcamalarini giderek arttirmis, bu da bedel-et-
kinlik konusunu glindeme getirmistir.”’!

Ozellikle BT gériintiileme radyasyon dozu yiiksek olan bir tet-
kiktir. Bu nedenle hastalardan tanisal amacli BT goriintiileme
istenildiginde bu istem tanisal olarak hakli gerekcelere dayan-
dinlmali ve uygun endikasyon oldugunda ¢ekilmelidir. Clinku
alinan radyasyon dozunun azaltiimasinda en 6nemli faktor
gereksiz tetkik istemekten ve gereksiz yere tekrarlanan tetkik-
lerden kaginmaktir.®#

Kafa travmali olgular acil serviste goriintiileme yontemlerine
sik basvurulan 6nemli bir grubu olusturmaktadirlar. Hizli de-
gerlendirme, yaygin kullanim alani, kontrendikasyonlarinin
olmamasi ve kesin tani konabilmesi kafa travmali hastalarda
beyin BT'nin degerlendirmede ilk tercih edilen goriintiileme
yontemi olmasini saglamistir. Bununla birlikte, géreceli olarak
yiksek maliyetli BT inceleme yonteminin gereksiz veya fazla
kullanimi sinirli kaynaklarin israfina neden olmaktadir.>®

Galismamizda amag acil serviste BT istemi yapilan hastalarin
istem gerekcelerini ve mevcut patolojileri degerlendirerek,
tetkiklerin uygunlugunu saptamaktir.

Gereg ve Yontem

Calismaya Yiiksek ihtisas Egitim ve Arastirma Hastanesi Acil ser-
visine altiaylik siirede bagvuran ve tanisal test olarak BT goriinti-
leme istenen 1700 hasta dahil edildi. Bu hastalarin kayitlari has-
tane otomasyonu ve hasta dosyalar kullanilarak geriye doniik
olarak incelendi. Calisma planlama asamasinda hastanemiz etik
kurul yazili izni alindi (Bursa Yiiksek ihtisas Egitim ve Aragtirma
Hastanesi etik Kurulu 66519339-900-01 sayili karar). Calismada
degerlendirilen BT goriintileri hastanemizde bulunan Siemens
Marka, Somatom Spirit Model,792BT70603 seri no'lu Bilgisayarli
Tomografi cihazi kullanilarak elde edildi. Sonuclarin degerlendi-
rilmesinde hastanemiz radyoloji uzmanlar tarafindan raporla-
nan BT raporlar kullanildi. Dosyalarda 6n tanisi olmayan hasta-

Tablo 1. Orneklem grubunun yas ve cinsiyet verileri

Olgu sayisi (n) Olgu yiizdesi (%)

Cinsiyet
Kadin 724 47
Erkek 815 53
Yas
0-2 yas 65 4.2
3-6yas 49 3.2
7-12yas 65 4.2
13-21yas 175 11.4
22-45 yas 474 30.8
46-60 yas 263 17.1
>61 yas 448 29.1

Tablo 2. Orneklem grubunun travma maruziyet durumu ve

diger tanilar

Olgu sayisi Olgu yiizdesi

(n) (%)
Travma
Yok 878 57.1
Var 661 42.9
Tani dagilimi
Travma 661 429
Norolojik hastaliklar 719 46.7
Pulmoner hastaliklar 58 3.8
Hepatobilier sistem hastaliklar 14 0.9
Gastrointestinal sistem hastaliklari 77 5.0
Urogenital sistem hastaliklari 10 0.7

lar, BT ¢cekiminde uygun yol izlenmemis, hareket artefakti iceren
BT goriintlist olan ve BT goriintileri radyoloji uzmani tarafindan
raporlanmayan hastalar ¢alisma disi birakildi. Calismaya dahil
edilen hastalarin dosyalari incelenerek hastalarin yas gruplari,
cinsiyeti, travma 6ykisu, on tanilari, hangi BT gorintilemenin
istendigi ve BT bulgulari hasta veri formuna kaydedildi.

Hastalar yas gruplarina gore (Ericson ve Piagen'a gore gelisim
donemleri) 0-2 yas bebeklik, 3-6 yas ilk cocukluk (okul 6ncesi),
7-12 yas orta ¢ocukluk (okul ¢cagi), 13-21 yas erinlik-ergenlik,
22-45 yas genc yetiskin, 46-60 orta yas 61 yas ve Ustiu yashhk
olarak siniflandirldi. Hastalardan istenilen BT goriintileri; kra-
nial, maksillofasyal, toraks, abdominopelvik, omurga ve eks-
tremite olarak alti gruba aynildi.

Hastalar degerlendirilirken; travma bulunup bulunmamasi,
hastalarin 6n tanilari, hangi tomografi gértintilemenin isten-
digi ve hastalardan cekilen tomografi goriintiileme sonucla-
rinda On taniya uygun patoloji saptanip saptanmadigi deger-
lendirildi. Hastanemiz erigkin acil serviste 18 yas alti hastalar
sadece travma nedeniyle degerlendirilmektedir. Medikal acil-
ler cocuk acil tinitesinde degerlendirilmektedir. Bu yas guru-
bunu icine alan tiim goériinttleme istemleri travma nedeniyle
yapildi. Ayrica tomografi gorlintiileme sonuglarina gére 6n
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Tablo 3. Travmanin bilgisayarli tomografi sonugclari ile iliskisi

Viicut bolgesi Patoloji Travma
Yok Var
Olgu sayisi (n) Olgu yiizdesi (%) Olgu sayisi (n) Olgu yiizdesi (%)

Kranial Yok 138 16.5 127 18.1

Var 696 83.5 575 81.9
Maksillofasial Yok 22 95.7 8 19.0

Var 1 4.3 34 81.0
Toraks Yok 17 21.0 9 10.8

Var 64 79.0 74 89.2
Batin Yok 21 228 8 15.1

Var 71 77.2 45 84.9
Omurga Yok 22 100.0 7 9.0

Var 0 0.0 71 91.0
Ekstremite Yok 22 75.7 8 12.7

Var 1 43 55 87.3

Tablo 4. Travma nedeniyle yapilan goriintiilemeler ve travmatik patoloji saptanma oranlarinin yas gruplarina gére dagilimi

Yas gruplari Bilgisayarli tomografi bélgesi
Kranial BT Toraks BT Abdomen-+pelvik
Patoloji Patoloji Patoloji
Var Yok Var Yok Var Yok
Olgu Olgu Olgu Olgu Olgu Olgu Olgu Olgu Olgu Olgu Olgu Olgu
sayisi yiizdesi sayisi yiizdesi sayisi yilizdesi sayisi ylizdesi sayisi yuzdesi sayisi ylizdesi
n % n % n % n % n % n %

0-2 9 13.9 56 86.1
3-6 3 6,1 46 93.9 1 100 1 100
7-12 1 1.5 64 98.5 4 100 1 20 4 80
13-21 6 4.9 121 95.1 2 11.7 15 88.3 6 35.2 11 64.3
22-45 3 1.5 201 98.5 11 16.6 55 834 3 5.0 57 95
46-60 4 5.7 65 94.3 1 3.1 31 96.9 1 4.3 22 95.7
>61 20 241 63 75.9 4 8.2 45 91.8 1 2.1 45 97.9

BT: Bilgisayarli tomografi.

tani ile uygunluk gostermeyen, hastalarda insidental olarak
saptanan bulgular da kaydedildi. Hastalarin taburculuk duru-
mu, servis ve yogun bakim yatisi kaydedildi.

Olgulardan elde edilen parametrik ve nonparametrik veriler
bilgisayar programina aktarildi. istatiksel degerlendirme icin
SPSS (Statistical Package for Social Science, Worldwide He-
aquarters SPSS Inc.) 21.0 Windows paket programi kullanildi.
Hastalarin cinsiyet ve yaslari Bagimsiz t testi, diger non para-
metrik veriler Ki-Kare Testi ile degerlendirildi. p<0.05 anlaml
olarak kabul edildi.

Bulgular
Yapilan calismada 1700 hasta dosyasi geriye doniik olarak

incelendi. 85 adet BT hareket artefaktl oldugu, 22 adet BT
radyoloji uzmani tarafindan raporlanmadigi, 49 adet BT kont-
rast madde uygun verilmedigi ve 5 adet BT asimetrik ¢cekim
oldugu icin calisma disi birakildi. Toplam 1539 hasta ¢alismaya
dahil edildi. Calismaya dahil edilen hastalarin yas ve cinsiyet
dagilimi Tablo 1'de 6zetlenmistir.

Calismaya dahil edilen hastalarin tani gruplarina gore siniflan-
dinlmasinda; travma nedeniyle goriintilemeye basvurulan
hastalarin orani %42.9 olarak saptanirken, travma digi goriin-
tilemelerin en sik nedeni %46.7'lik bir oranla norolojik hasta-
liklar izlendi. Hastalarin goriintiileme istem siniflamasi Tablo
2'de 6zetlenmistir.

Travma nedeniyle yapilan BT goriintiileme istemleri incelendi-
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Tablo 5. Cinsiyete gore tani ve tomografi sonucu saptanan patolojilerin dagilimi

Erkek

Kadin

Olgu sayisi (n)

Olgu yiizdesi (%) Olgu sayisi (n) Olgu yiizdesi (%)

Tani gruplari
Travma 397
Norolojik hastaliklar 329
Pulmoner hastaliklar 36
Hepatobilier sistem hastaliklari 6
Gastrointestinal sistem hastaliklari 41
Urolojik hastaliklar 6
Kranial BT
Acil patoloji yok 750
Akut iskemik degisiklikler 26
Kanama 12
Parankimal kontiizyon 3
Lineer fraktlr 8
Subdural eflizyon 8
intrakranial kitle 8
Toraks BT
Acil patoloji yok 70
Travmatik 8
Non travmatik 14
Pnomotoraks 8
Abdominopelvik BT
Acil patoloji yok 59
Hepatobilier sistem hastaliklari 3
Gastrointestinal sistem 13
Solid organ yaralanmalari 6
Onkolojik hastaliklar 5
Jinekolojik hastaliklar 0
Diger (metastatik kitle,aort disseksiyonu) 0
Insidental
Yok 11
Norolojik patoloji 51
Pulmoner patoloji
Abdominal patoloji 2
Diger

48.7 254 36.5
40.4 390 53.9
44 22 3
0.7 8 .1
5 36 5
0.7 4 0.6
92 677 93.5
3.2 24 33
1.5 4 0.6
0.4 1 0.1
1 7 1
1 3 04
1 8 2.1
70 48 75
8 3 4.7
14 13 20.3
8 0 0
68.6 39 63.9
35 5 8.2
15.1 7 11.5
7 3 4.9
5.8 3 4.9
0 2 33
0 2 33
14.9 16 26.7
68.9 36 60
12.2 3 5
2.7 4 6.7
14 1 1.7

BT: Bilgisayarli tomografi.

ginde maksillofasial BT cekilen olgularin %81'inde omurga BT
cekilen olgularin %91'inde patoloji saptandi (Tablo 3).

Calismaya dahil edilen olgularin 0-12 yas grubu olgularin
tamami acil serviste travma nedeniyle degerlendirildi ve go-
rintileme yapildi. 13-21 yaslar arasi olanlarin %76.6'sinda
travma vardi. 22-45 yas, 46-60 yas ve 61 yas Ustl vakalarda
ise travma nedeniyle goriintiileme sirasiyla; %47, %28 ve %21
olarak saptandi. Cocukluk yas déneminde travma nedeniyle
yapilan Kranial gorlintiilemelerin %98.5 inde patoloji saptan-
madi. Travma nedeniyle yapilan goriintiilemelerde patoloji
saptanma oranlari Tablo 4'te 6zetlendi.

Toraks BT sonuclari incelendiginde erkeklerin %70'inin; kadin-

larin ise %75'inin acil patoloji olmadigi goérildi. Bununla bir-
likte erkeklerde nontravmatik tanisi konulma orani %14 iken
kadinlarda bu oran %20.3 olarak hesaplandi.

Cinsiyete gore abdominopelvik BT sonuglari incelendiginde
erkeklerin %68.6'sinin kadinlarin ise %63.9'unun acil patoloji
olmadigi gorilda. Bununla birlikte erkeklerde gastrointestinal
sistem hastaliklari goriilme orani %15.1 iken kadinlarda bu
oran %11.5 olarak hesaplandi (Tablo 5). Cinsiyete gore insi-
dental gruplar incelendiginde; erkeklerin %68.9'unun kadin-
larin ise %60'Inin ndrolojik patoloji grubunda oldugu goérildi.
Bununla birlikte erkeklerde pulmoner patoloji goriilme orani
%12.2 iken bu oran kadinlarda %5 idi.
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Tablo 6. Yas gruplarina gore sonu¢ durumu

0-2yas 3-6yas 7-12 yas 13-21yas 22-45 yas 46-60 yas 61 yas
bebeklik ilk cocukluk orta cocukluk erinlik geng orta yas ve ustii
(okul 6ncesi) (okul cagn) ergenlik yetiskin yashhk
n % n % n % n % n % n % n %
Sonug
Taburcu 65 100.0 48 98.0 62 95.4 160 91.4 436 92.0 225 85.6 313 69.9
Yatis 0 0.0 1 2.0 3 4.6 14 8.0 34 7.2 36 13.7 106 23.7
YBUS 0 0.0 0 0.0 0 0.0 1 0.6 4 0.8 2 0.8 29 6.5

YBUS: Yogun bakim Uinitesine sevk.

Hastalarda saptanan patolojilerin hastane yatis gerekliligi in-
celendiginde; hastalarin ileri yas grubunda daha fazla yatis ge-
rekliligi oldugu saptandi. Yapilan iliski analizi sonucuna gore
yas ile sonug¢ durumu arasinda istatistiksel olarak anlamli iliski
bulundu (p<0.05) (Tablo 6).

Tartisma

Acil servisler acil bakim hizmetlerinin kesintisiz uygulandigi
birimlerdir. Bu hizmetin hastalara en kisa stirede ve en hizli se-
kilde sunulmasi temel hedef olarak distinilmeli ve bu amacg
dogrultusunda bakim hizmetleri planlanmalidir.”# Acil servise
onemli bir basvuru nedeni travmadir. Bu olgular siklikla izole
kafa travmasi olarak ya da multitravmanin bir komponenti
olan kafa travmalari olarak karsimiza cikar. Sik karsilasiimasi ve
yol acabilecegi mortalite ve morbidite nedeniyle 6ncelikli ve
detayli degerlendirme gerektirir.” Siddetli kafa travmalarin-
da mortalite orani %10-40 oraninda belirtiimektedir.*-' Ha-
fif kafa travmalari tim kafa travmalarinin yaklasik %70-90'ini
olusturmaktadir."® Sayica ¢ok fazla hasta olmasi nedeniyle, bu
hastalarin timiine tomografi cekmek, tilke ekonomisine ciddi
bir yuk getirmektedir."¥ Norvec'ten yapilan bir calismada ise,
hafif kafa travmali hastalarin hepsine BT cekilir ve patoloji sap-
tanmayan hastalar evine yollanirsa, bunun maliyetinin, hasta-
lari misahede altinda tutmaktan daha ucuza geldigi hesaplan-
mistir." Ancak, literatlirde bu yonde fikir beyan eden baska
bir calismaya rastlanmamaktadir. Ote yandan, hasta sayisi bu
kadar yiiksek olmasina ragmen, bu hastalarin sadece ¢ok ki-
¢k bir grubunda intrakraniyal patoloji saptanmaktadir. Bu
nedenle bircok calisma, klinik parametrelerden yola cikarak,
daha yiuksek risk arz eden alt gruplari belirlemeye yonelmis-
tir.' Bunun sonucu olarak bircok tlkeden, hafif kafa travmal
hastalarin hangilerine BT cekmek gerektigi konusunda bircok
arastirma yapilmis ve bir takim klinik karar verme kurallari ge-
listirilmistir."”!

Bizim calismamizda da benzer sekilde cocukluk yas grubunda
kafa travmasi nedeniyle basvuran hastalara bilgisayarli tomog-
rafi gérintiileme sik¢a kullanildigi gortlmdstir. Buna ragmen
%98.5 seviyelerine ulasan normal goruntileme sonuclari elde
edilmistir. Bu oranlar 6zellikle ¢cocukluk yas grubunda kafa
travmalari olgularda kafa travmasi karar verme kurallarinin ve

hasta takibinin daha 6n planda kullaniimasi gerektigini vurgu-
lamaktadir. Bu sayede mevcut yiiksek cekim oranlari ve hasta-
larin radyasyon maruziyeti azaltilabilir.

Literatlir incelenmesinde ekstremite yaralanmalari, kafa trav-
malarina eslik eden diger sistem patolojileri arasinda ilk siray
almaktadir. Masson ve ark:nin yaptiklari caismalarinda yalniz-
ca kafa travmasi olgularin %58.1'ini olustururken, ekstremite
yaralanmalari %32.7 oraniyla en sik eslik eden patoloji olarak
bildirilmistir."® Yaptigimiz calismada travma nedeniyle etkile-
nen viicut bolgelerine gore kafa travmasi sonrasinda vertebra
yaralanmalarinda en sik gorintiilemeye basvuruldugu go-
rilmustir ekstremite yaralanmalari ikinci siklikta yer almistir.
Omurga BT ¢ekilen olgularin yaklasik %71'ine patoloji sapta-
nirken maksillofasial BT ve ekstremite BT de patoloji saptanma
oranlari sirasiyla %53.8 ve %65.1'dir. Ozellikle etkilenen travma
BT sine yonelik bu goriintilemelerde patoloji sikhgr artmistir.
Bu durum muayene odakli goriintiilemelerde coklu travma
hastalarinda etkin goriintilemenin kullanilmasinin énemini
gostermistir.

Gerekli olmayan hastalara, dogru endikasyon bulunmadan,
asir miktarda tetkik istenildidi ile ilgili literatiirde fazla miktar-
da calisma bulunmaktadir." Bu calismalardan elde edilen or-
tak sonuc acil servis birimlerinde %30'dan fazla gereksiz tetkik
istenmekte ve bu tetkiklerin olasi yan etkileri nedeniyle dikkat-
li olunmasi gerektigi ve burada da asil inisiyatifin hekim kont-
rolinde oldugu belirtilmektedir.?? Acil servislerde hastalarin
degerlendirilmesi sirasinda olusan mevcut ekonomik yikin
%40'in1 laboratuvar ve radyolojik yontemler olusturmaktadir.
1181 Bu tanisal testlerin acil serviste kullanilmasinda énemli tani
ve klinik karar verme algoritmalari kullanilmadir. Bu sayede ge-
reksiz goriintlileme istemlerinin 6niine gecilebilir.

Kafa travmalari oldugu kadar travma olgularinda ek bilgisayar-
[l goriintileme yontemleri istemi de klinik bulgular ve mua-
yene odakli degerlendirilmelidir. Daglar ve ark'nin yaptiklari
calismada Ulkemiz sartlarinda travmali olgularda omurga ve
pelvisin rutin BT taramasi mali yiki ¢ok agir bir uygulama ol-
dugunu; bu nedenle, ilk muayeneyi izleyen temel radyolojik
incelemelerde diiz filmler olmasi gerektidi, bu filmlerin yeterli
kalitede olmasi gerektigini ve yeterli degerlendirilmesi ile tek-
rar film ve ileri radyolojik goriintiileme gereksinimi azaltiimaya
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cahsilmasi gerektigini ifade etmislerdir.® Bu sayede dikkatli
anamnez ve fizik muayene ve detayl birincil ve ikincil baki ile
dusuk kinetik enerjili bir travmada uygunsuz tomografi istem-
lerinden uzaklasilabilir.

Sonug

Goruntileme yontemleri, 6zellikle bilgisayarli tomografi acil
servislerde sik basvurulan tetkiklerdir. Dogru endikasyon ile
kullanildiginda énemli bulgular elde edilmesi agisindan altin
standart olabildigi gibi, yanlis ve uygunsuz kullanildiginda
hasta ve maliyet etkinlik agisindan olumsuz sonuglar dogura-
bilir. Hastalarda istem gerekgeleri iyi irdelenmeli ve klinik karar
verme kilavuzlari egliginde dogru endikasyonlar ile gorinttile-
me yapilmalidir. Bu sayede yuksek istem oranlarina karsilk ¢a-
lismamizda karsilastigimiz gibi patoloji saptanmayan goriin-
tileme yontemlerine daha az rastlanabilecegi kanaatindeyiz.

Cikar catigsmasi: Bildirilmemistir.
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Ozet

Amag: Calismamizin amaci tikayict uyku apne sendrom (TUAS)
lu hastalarda st solunum yolunda ki tikayici patolojilerin deger-
lendirilmesine yonelik olarak gelistirilmis olan iki ydontemin; uyku
endoskopisi (UE) ve uyku magnetik rezonans goriintiileme (MRG)
bulgularinin degerlendirilmesi ve karsilastiriimasidir.

Gereg ve Yontem: Calismaya TUAS tanisi olan (AHI>5) toplam 20
hasta dahil edildi. Hastalarin uyku ve uyaniklik halinde MRG ile uvu-
lopalatal bolge, retropalatal bolge ve dil kdku seviyesinde antero-
posterior (A-P) ¢cap ve ylizey alan dlciimleri yapildi. Uyku ve uya-
niklk halinde yapilan 6l¢iim ortalamalari karsilastirildi.Bu hastalara
ayrica ameliyathane sartlarinda uyku endoskopisi (UE) uygulanarak
uvulopalatal,lateral farengeal ve dil koki bolgesinde tikanikhk di-
zeyi yuzde lizerinden degerlendirildi.Elde edilen verilerin korelas-
yonu istatiksel ydntemlerle degerlendirildi.

Bulgular: Uyku MRG degerlendirilmesinde her (i¢ bdlgede de uyanik
pozisyonda yapilan dlciimlere gore istatiksel olarak anlamli azalma
gorildii (p<0.001). UE ile uvulopalatal ve dil koki diizeyinde %50 ve
Uzeri tikaniklik gézlenen hastalarin, cap ve ylizey 6lciim alanlari orta-
lamasi %50'den az tikaniklik saptanan hastalara gore istatiksel olarak
anlamli diizeyde daha diislikti (p<0.05). Bu nedenle UE ve Uyku MRG
yontemlerinin verileri birbiri ile uyumlu olarak yorumlandi (p<0.05).
Sonug: UE bulgularinin daha objektif bir teknik olan Uyku MRG
bulgulariile uyumlu olmasi, UE'nin etkinligini géstermesi acisindan
onem tasimaktadir. Bununla birlikte UE daha az ekipmanla uygula-
nabilmekte ve operasyon dncesi tikanikliga yol acan bolgenin direk
goriintilemesine imkan tanimaktadir.

Anahtar Sozciikler: Horlama; MRG; polisomnografi; uyku apnesi;
uyku endoskopisi.

Abstract

Introduction: this study we aimed to compare the findings of
two methods which developed for the diagnosis of obstructive
pathology in patients with obstructive sleep apnea syndrome
(OSAS); sleep endoscopy and dynamic sleep magnetic resonance
imaging (MRI).

Methods: A total of 20 patients with OSAS (AHI>5) were included in
the study. Anteroposterior (A-P) diameter and surface area measure-
ments of uvulopalatal region, retropalatal region and tongue root
were performed by MRI in sleep and wakefulness. The mean mea-
surement of sleep and wakefulness were compared. In these patients,
sleep endoscopy (UE) was performed under operating room condi-
tions. The correlation of the obtained data was evaluated by statistical
methods.

Results: There was a statistically significant decrease in sleep MRI
evaluation in all three regions compared to measurements in
awake position (p<0.001). The mean diameter and surface area of
the patients with UE occured at 50% or more at the level of uvu-
lopalatal and tongue root were statistically significantly lower than
those with less than 50% obstruction (p<0.05). Therefore, UE and
Sleep MRI data were interpreted as compatible with each other
(p<0.05).

Discussion and Conclusion: Similarity of UE findings with sleep MRI
findings, which is a more objective technique, is important in terms of
showing the effectiveness of UE. In addition, the UE is more advanta-
geous in that it can be applied with less equipment and allows direct
visualization of the pre-operative occlusion site.

Keywords: Snoring; MRI; polisomnography; sleep apnea; sleep en-
doscopy.
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T|kay|C| uyku apne sendromu (TUAS), uyku periyodu boyun-
ca st solunum yolu (USY)'nda tikaniklik epizodlari ve ok-
sijen desaturasyonlari ile birlikte seyreden, buna bagh olarak
basta norolojik ve kardiyovaskiiler olmak tzere pek ¢ok ciddi
komplikasyona yol acabilen bir durumdur.“Uyku apne send-
romu” terimi ilk kez Guilleminault ve arkadaslari tarafindan tip
literatlirinde kullaniimis olup toplumdaki prevalansi %30-70
arasinda degismektedir.23! Polisomnografi; TUAS tanisi ve de-
recesinin belirlenmesinde kullanilan dnemli bir tani yontemi
olmakla birlikte obstruktif patolojiyi saglamaya yonelik bilgi
saglamamaktadir.™® Ancak bu hastalarda obstruktif patolo-
jinin saptanmasi gerek hastaligin prognozu gerekse uygun
tedavinin planlanmasi bakimindan son derece 6nemlidir. Bu
amagla TUAS'In tanimlanmasindan giiniimize kadar pek ¢cok
yontem gelistirilmistir. Ancak yapilan calismalar uyku ve uya-
niklik sirasinda USY'nun fizyolojik ézelliklerinin farkh oldugu-
nu gostermektedir.”? Bu amagla 1991 yilinda Pringle ve ark’lar
tarafindan indiiklenmis uyku sirasinda USY'nun gériintiilen-
mesine yonelik olarak uyku endoskopisi (UE) gelistirilmistir.
6] Preoperatif olarak da uygulanabilen bu teknik ile cerrahi
basari oranlarinin arttigi vurgulanmaktadir.”” Bununla birlikte
UE'nin etkinligi Uzerine tartismalar da mevcuttur. Bu konuda
en 6nemli elestiri noktalar degerlendirmenin fizyolojik uyku
sirasinda yapilmiyor olmasi ve objektif bir degerlendirme ol-
madigi yonindedir.®?

Radyolojik degerlendirme yontemleri ise TUAS tanisi ve
degerlendirilmesinde gecmisten beri kullanilmaktadir. Bu
amacla diz grafi degerlendirmelerinden floroskopiye kadar
bircok farkli radyolojik teknik gelistirilmistir."” Magnetik re-
zonans gorlntileme (MRG) teknigindeki gelismeler 1s1§inda
Barrera ve ark. tarafindan TUAS hastalarinda obstruktif pato-
lojiyi saptamak lizere uyku MRG teknigi tanimlanmistir.l'” Bu
yontemin tikayici patolojiyi saptama agisindan direkt etkin-
ligini gostermeye yonelik calismalar bulunmakla birlikte UE
yontemi ile karsilastirmali bir calisma bulunmamaktadir. Bu
nedenle calismamizda; TUAS'I hastalarda induklenmis uyku
sirasinda goriilen tikayici patolojilerin UE ve uyku MRG yon-
temleriyle inecelenmesi ve verilerin korelasyonunun deger-
lendirilmesi planlanmistir.

Gereg¢ ve Yontem

CGalismaya, Temmuz-Aralik 2010 tarihleri arasinda, Sisli Ha-
midiye Etfal Egitim Arastirma Hastanesi Kulak Burun Bogaz
Hastaliklari poliklinigine horlama ve uykuda nefes durmasi
yakinmasi ile basvuran ve polisomnografik incelemesinde Ap-
ne-Hipopne indeksi (AHI) =5 tespit edilmis olan 18-65 yas ara-
hgindaki toplam 20 hasta dahil edildi. Calisma 6ncesi gereken
etik kurul onami Sisli Hamidiye Etfal Egitim Arastirma Hastanesi
etik kurul sekreterliginden alindi (Etik kurul karar no: 12-13-7-
2010). Hastalarin calismaya dahil edilme kriterleri olarak; ASA
(American Society of Anaesthologists) siniflamasina gére ASA
I ve ASA Il grubunda olmasi, daha énce USY'na yénelik cerrahi
operasyon gecirmemis olmasi, bilinen kronik kalp ve akciger
rahatsizligi, hipotiroidisi, larenks anomalisi olmamasi ve MRG

cektirmek icin kontrendikasyonu bulunmamasi belirlendi.
Galismaya katilmayi kabul eden hastalarin timiinden detayh
anamnez alinarak, tim fizik muayeneleri, ayrintili laboratuvar
tetkikleri ve kulak burun bogaz muayeneleri yapildi. Yas ve cin-
siyet bilgilerinin yanisira, hepsinin beden kitle indeksi (BKi) he-
saplamasi, uyanik halde iken modifiye mallampati siniflamasi
(MMS) ile dil kokl hipertrofisinin degerlendirilmesi yapildi ve
kaydedildi. Epworth uykululuk skalasi (EUS) ile hastalarin giin-
diiz uykululuk diizeyi degerlendirildi. Hastalarin hepsine islem
hakkinda ayrintili bilgi verilerek aydinlatiimis onam formu
alindi. Calismamiz sirasinda insan ¢alismalariyla ilgili Helsinki
deklerasyonu 2008 prensiplerine uygun sekilde hareket edildi.

Uyku MRG

Hastalara uyku MRG ¢ekimi 6ncesi kisa etkili sedasyon amaciy-
la midazolam (0.03 mg/kg) uygulandi. Ayrica hastalarda sek-
resyonu azaltmak icin islemden 30 dk 6nce atropin (0.5 mg/iv)
uygulandi. EKG, pulse oksimetri, noninvaziv kan basinci mo-
nitorizasyonu yapildi. Normal solunum siklusunda ve hentiz
uyanik halde iken aksiyal ve koronal cekimleri yapildi. Uyku
indiksiyonunu saglamak amaciyla yavas sekilde propofol (1
mg/kg, iv) inflzyonu uygulandi. Hastalarin apne periyotlari-
na girdikleri donemde ¢ekimleri tekrarlandi ve yumusak doku
kollapslar olcildi. Calismada 1.5 Tesla MRG cihazi (Siemens
Magnetom Avanto Tim 76x18 Erlangen, Germany) kullanildi.
MRG ¢ekim sekanslari uyanik supin pozisyonda sagittal ke-
sitler icin Fast Spin Eco-XL/90 6zelliginde, TR (time to repeat):
300, TE (time to eco): 11.5 formatlarinda 8 kanalli Head_neck
coil cekildi. FOV (field of view) 22x22 idi atlama araligi 4.0 mm
thickness ve gap: 0 alindi (Bu kisim climle haline getirilmelidir).
GOruntinun piksel matriks orani 228x224 secildi. Cekim sure-
si 50 saniye nex: 1.00 olarak belirlendi.Uyanik aksiyal cekimler
icin Fast Spin Eco-XL/90 6zelliginde, TR (time repeat): 500, TE
(time eco): 11.8 formatlarinda 8 kanalli head-neck coil ¢cekim-
leri alindi. FOV: 20X20 ve atlama araligi 5.0 mm thickness ve
gap: 0 alindi. Gorlintlinlin piksel matriks orani 288x192 secildi.
Cekim siiresi 60 saniye ve nex: 1.00 olarak belirlendi. Uykuda
supin pozisyonda sagittal kesitler icin Fast Spin Eco-XL/90
ozelliginde, TR: 300, TE: 11.5 formatlarinda 8 kanalli bas-bo-
yun penceresinde cekildi. FOV: 22x22 idi atlama araligi 4.0
mm kalinlk ve gap: 0 alindi. Gortinttintin piksel matriks orani
228x224 secildi. Cekim siresi 28 saniye nex: 0.5 olarak belir-
lendi. Uykuda aksiyal ¢cekimler icin Fast Spin Eco-XL/90 6zelli-
ginde, TR: 500, TE: 11.8 formatlarinda 8 kanalli head-neck coil
cekimleri alindi. FOV: 20X20 ve atlama araligi 5.0 mm kalnhk
ve gap: 0 alindi. Goriintlinlin piksel matriks orani 288x192 se-
cildi. Cekim siiresi 40 saniye ve nex: 0.5 olarak belirlendi.

Degerlendirme alanlari alinirken sagittal kesitte 3 farkli nok-
tadan olclildu. Stperiorda uvula baslangici ile yumusak da-
magin bitis noktasindan baslayarak posterior farenks duvari-
na dogru olacak sekilde horizontal hat alindi. Orta diizeyde
uvula bitis noktasi ile posterior farenks duvari arasindaki cap
ol¢uildi. inferiorda ise hiyoid kemik seviyesinde dil kdkiniin
posterior seviyesi ile farenks duvari arasindaki ¢ap olculerek
degerlendirildi (Sekil 1).
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Axial planda ise iki diizeyde kesitler degerlendirildi. Siiperior-
da uvulopalatal, inferiorda dil koku seviyeleri dlculerek kiyas-
landi. Uvulopalatal diizeyde alan 6l¢limi yapilirken horizontal
planda uvulanin sonlanim noktasi ile palatin tonsillerin orta
hattindan, lateralde palatopharyngeus kasina ve posteriorda
farenks duvarina uzanim gdésteren alanin 6lcimi mm? olarak
hesaplandi. inferiorda dil kokii seviyesi dnde hiyoid kemik kor-
pusu lateralde konstruktor kas posteriorda farenks mukozasi
olacak sekilde horizontal plan belirlendi.T1 FSE (fast spin eko)
cekimleri yapilarak axial planda 20 kesit sagittal planda 12 kesi
alindi. Antreopoasterior (A-P) cap dlgclimleri orta hattan gecen
6. kesitten yapildi. Tum kesitler sedasyon indiiksiyonu dncesi
ve sonrasi ayni noktalardan alindi (Sekil 2). Alinan kesitler GE®
Workstation 4.3 (GE Healthcares, USA) programinda degerlen-
dirilerek anteroposterior ¢ap ve axial planda alan 6l¢ctimleri
yapildi. Olciim icin FuncTool® (GE Healthcares, USA) bilgisayar
programi kullanildi.

Uyku endoskopisi

Uyku endoskopisi uygulamasi ameliyathanede ve anestezi uz-
mani esliginde yapildi. islem siiresince nazal 2 L/dk oksijen ve-
rildi. Hastalar EKG, kan basinci, oksijen satlirasyonu icin moni-
torize edildi. Sedasyon islemi 6ncesinde hastalarin her iki nazal
kavitesine topikal dekonjestan ve topikal anestezik uygulandi.
Fleksible endoskopiden yaklasik 30 dk 6nce sekresyonu azalt-
mak icin atropin (0.5 mg/iv) uygulandi. Sedasyonu baslatmak
amaciyla midazolam (0.03 mg/kg) uygulandi. Uyku indiiksi-
yonunu saglamak amaciyla propofol (1 mg/kg i.v) bolinmus
dozlarda ve yavas infuzyon seklinde uygulandi. Her hastaya
MRG cekimlerinde uygulanan dozda farmakolojik preparat
verildi. Doz bagimli olabilecek etki minimuma indirilmis oldu.

islem icin sessiz ve karanlik ortam olusturuldu. Xion marka 0
derecelik 3.4 mm lik fleksible endoskop ile hastalarin nazal
kavite, nazofarenks, orofarenks, hipofarenks ve larenksinin

Sekil 1. Sagittal kesit MRG incelemesinde uyku ve uyanik pozisyonda A-P cap Ol¢limlerinin degerlendirilmesi (1: Uvulopalatal bolge 2:

N
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Sekil 2. Aksiyal kesit MRG incelemesinde uvulopalatal retropalatal ve
dil koki diizeyinde uyanik ve uyku halinde yapilmis olan kesitsel alan

Olctimleri.
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goruntilenmesi ve video monitorizasyonu saglandi. TUm go-
rintulerin kayitlari alindi. Sedasyon ile gelisen uyku sirasinda
horlama ve apne gelismesine neden olan obstriiksiyon bolge-
leri tespit edildi. Obstruksiyon bdlgeleri uvulopalatal, lateral
farengeal ve dil kdki olmak tizere 3 temel bdlgede degerlen-
dirildi. Bu bolgelerde ki tikaniklik diizeyi 0-4 arasinda su se-
kilde derecelendirildi: 1+: 0-%25 arasi kollaps, 2+: %26-%50
arasi kollaps, 3+: %51-%75 arasi kollaps, 4+: %76-%100 kol-
laps. Lateral farengeal bolgenin MRG 6l¢climiinde tam karsili-
gini degerlendirmek zor oldugu icin MRG karsilastirmasinda
kullanilmak Gizere uvulopalatal ve dil koki olmak Gizere iki alan
tercih edildi. Uyku endoskopisi ve uyku MRG bulgularinin kar-
silastinlmasi icin ise hastalar 6ncelikler UE'nde saptanan tika-
niklik diizeylerine gore gruplandirildi. UE'inde %50'nin altin-
da tikanikhk saptanan hastalar ile %50 lstiinde darlik tespit
edilen hastalarin 6l¢im ortalamalari her iki bolge icin ayri ayri
degerlendirilerek karsilastirildi.

istatiksel analiz

Bulgularin istatistiksel olarak degerlendirilmesi icin NCSS
(Number Cruncher Statistical System,ABD) 2008 Statistical
Software (Utah, ABD) programi kullanildi. Calisma verileri de-
gerlendirilirken tanimlayici istatistiksel metodlarin (Ortalama,
Standart sapma, medyan) yanisira normal dagilim gdsteren
niceliksel verilerin karsilastirilmasinda Paired Samples t test;
normal dagihm gostermeyen karsilastirmalarda ise Wilcoxon
Signed Rank test kullanildi. Olciim degerleri arasi iliskilerin
degerlendirilmesinde ise Spearman's korelasyon analizi kulla-
nildi. Tim yontemlerde p<0.05 olmasi istatiksel olarak anlamli
kabul edildi.

Bulgular

Cahismaya katilan toplam 20 hastanin 14 tanesi (%70) erkek
6's1 (%30) kadindi. Hastalarin yas ortalamasi BKi, AHi, en disiik
SpO, degerlerinin ortalamalari ve MMS degerlendirme verileri
Tablo 1'de belirtilmistir.

UE bulgulari

Hastalarin bolgelere (uvulopalatal, lateral farengeal ve dil

Tablo 1. Hastalarin demografik verileri

Veri Ort.xSS Maks.-Min.
Cinsiyet, n (%)

Erkek 14 (70)

Kadin 6 (30)
Yas (yil) 42,55+7,94 24-55
BKi (kg/m?) 31,02+4,27 23,2-398
AHI 28,93+15,67 5,7-66
En disik spO, (Ort., %) 87,65+5,90 78-97
EUS 10,4+4,9 5-16
MMS 3,22+1,23 1-4

Ort.: Ortalama; SS: Standart sapma; BKi: Beden kitle indeksi; AHI: Apne-hipopne
indeksi; EUS: Epworth Uykululuk Skalasi; MMS: Modifiye Mallampati Skorlamasi.

Tablo 2. UE ile bolgelere gore tikaniklik diizeyine gore hasta

oranlari ve tikaniklik diizeyi yiizde ortalamalari

Bolgeler <%50 2%50 Ort.£SS (%)
n % n %

Uvulopalatal 7 35 13 65 83,75+20,31

Lateral farengeal 6 30 14 70 86,25+18,97

Dil koki 9 45 11 55 63,75+31,90

UE: Uyku endoskopisi; Ort.: Ortalama; SS: Standart sapma.

kokii) gore UE verileri Tablo 2'de belirtilmistir. Buna gore =50
nin Gizerinde en fazla tikaniklik uvulopalatal ve lateral farenge-
al duizeyde tespit edilmistir.

Uyku MRG bulgulan

Hastalarin uyku ve uyaniklik sirasinda yapilan MRG degerlen-
dirmesinde; uvulopalatal, retropalatal ve dil kdki seviyesinde
ki A-P cap ve yiizey alan 6lcim degerleri ortalamalari Tablo
3'te verilmistir. Her Ui¢ bolgede A-P cap ve ylizey alan 6l¢iim
ortalamalarinda, uyku halinde uyaniklik durumuna goére ista-
tiksel olarak anlamli azalma saptandi (Her (i¢ bolgede p<0.01).

Tablo 3. MRG'de ii¢ bdlgedeki A-P cap ve yiizey alan 6l¢iim degerlerinin uyanik ve uyku durumuna gore karsilastiriimasi

Uyanik halde Uyku halinde
Bolgelere gore olcumler Min.—Maks. Ort.xSS Min.-Maks. Ort.xSS p
A-P cap (mm)
Retropalatal 1,50-11 4,52+2,07 0-3,20 1,10£1,15 0,001**
Uvulopalatal 1,4-2,4 7,28+3,23 0-7,70 1,93£2,16 0,001**
Dil koku 4,5-15,7 10,90+2,75 0-13 4,99+3,30 0,001**
Yuizey alani (mm?)
Retropalatal 16-74 42,35%17,0 0-35 8+10,04 0,001**
Uvulopalatal 13-221 74,60%+50,99 0-75 17,70+£18,79 0,001**
Dil koku 52-275 121,45+57,85 0-226 50,50+58,35 0,001%*

MRG: Magnetik rezonans goriinttileme; Ort.: Ortalama; SS: Standart sapma; Min.: Minimum; Maks.: Maksimum; *Wilcoxon Signed Rank Test; **p<0,01.
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Tablo 4. UE bulgularina gore hastalarin MRG verilerinin

karsilastirilmasi

UE ile saptanan
tikanikhik diizeyi

Olciim degerleri <%50 olan >%50 olan P
hastalarda hastalarda
(Ort.xSS) (Ort.xSS)
A-P cap (mm)
Uvulopalatal 2,13+15,7 1,10+18,79 0,032%*
Dil koku 567423 3,31£15,6 0,023%*
Yiizey alani (mm?)
Uvulopalatal 21,12+£19,24 15,70+£18,79 0,04%*
Dil koku 65,45+27,23 46,50+28,11 0,034%*

UE: Uyku endoskopisi; MRG: Magnetik rezonans gortintiileme; Ort.: Ortalama; SS:
Standart sapma; *Paired t test; **p<0,05.

Tablo 5. UE ile saptanan tikaniklik diizeyi ve MRG bulgulari

arasinda ki korelasyonun degerlendirilmesi

Olgiim UE tikanikhk  MRG degeri R¥ p
degerleri diizeyi yiizey alani

Ort.£SS (%) Ort.£SS (mm?)
Uvulopalatal  83,75+20,31 17,70£18,79  -0,569 0,019**
Dil Kok 63,75%31,9 50,50+£58,35 -0,726 0,001**

UE: Uyku endoskopisi; MRG: Magnetik rezonans goriintiileme; Ort.: Ortalama; SS:
Standart sapma; *Spearman’s korelasyon katsayisi; **p<0,05.

UE ve uyku MRG bulgularinin karsilastiriimasi

UE bulgularina gore hastalar gruplandirildiginda her iki grup
arasinda ki Uyku MRG 0l¢tim ortalamalari karsilastiriimasi Tab-
lo 4'te belirtilmistir. Her iki bolgede (uvulopalatal ve dil koki)
ki, A-P cap ve ylizey alan Ol¢iim ortalamalari arasinda istatiksel
olarak anlamli farklihk mevcuttu. (Her iki bolge icin; p<0,05).
Yuzey alan ol¢timleri agisindan karsilastirildiginda hastalarin
genelinde uvulopalatal bolgede ve dil koki diizeyinde UE ile
yuzde tikaniklik ortalamasi ve MRG ylizey alan dl¢tim degerleri
arasinda istatiksel olarak anlaml diizeyde negatif bir korelas-
yon mevcuttu (r=-0,629, p<0,01). Yani hastalarin UE ile sapta-
nan darlik diizeyi arttikca MRG'de ki alan 6lglimlerinde dusis
gorulmekteydi (Tablo 5).

Tartisma

TUAS hastalarinda cerrahi tedavinin basarisinda dogru bir
cerrahi planlama biiyiik 6nem tasimaktadir. Yapilan genis se-
rili bir calismada horlama cerrahisinde basarisizlik oranlarinda
%85'lere kadar cikabildigi belirtilmistir."™ Bunun nedeni ince-
lendiginde ise hastalarin %80'ine damak cerrahisi uygulandigi
ancak post-operatif degerlendirmelerde hastalarin %76'sina
yakin bir kisminda diger anatomik bdlgelerde tikayici patolo-
jiler tespit edilmistir.'? Bu nedenle operasyon éncesi USY'daki
tikayici patolojinin saptanmasi olduk¢a 6nem kazanmaktadir.

Burada ideal olan fizyolojik uyku sirasinda USY'nun gériinti-
lenmesi olsa da ne yazik ki bu klinik diizeyde pek mimkin
degildir. Bununla birlikte indiiklenmis uyku sirasinda USY'nun
degerlendirmesi esasina dayanan UE bu agidan oldukca yararh
bilgiler saglamaktadir.®! Kezirian ve ark. tarafindan yayimlanan
bir meta analiz'de; TUAS cerrahisinde UE uygulanan vakalarda
basari oranlarinin %90'lara ¢iktigi, bununla birlikte UE yapilma-
yan gruplarda basari oraninin %15'lere kadar diistiigu belirtil-
mistir.’3 UE sirasinda USY'nda gelisen kollapsin degerlendiril-
mesi icin farkli siniflama yontemleri tanimlanmistir.™*™ Ancak
teknigin ilk tanimlandigi seklinde tarif edildigi tizere genellikle
dort ana bolgede kollapsin ylizde diizeyine gore siniflama ya-
pilir.® Biz de calismamizda uyku MR ile karsilastirmada kolaylk
olmasi agisindan 3 temel bolgede tikaniklik yiizdesi Gizerinden
degerlendirme yaptik. incelenen 20 hastanin UE degerlen-
dirmesinde; %75'inde uvulopalatal bolgede, %70'inde ise dil
koki duzeyinde %50'den fazla kollaps saptandi. Bu konuda
yapilmis benzer calismalara bakildiginda da en sik tikayici pa-
toloji uvulopalatal ve dil kdki diizeyinde tespit edilmistir.'6'7]

UE her ne kadar giiniimiizde TUAS hastalarinda USY'daki tika-
niklik diizeyinin tespitinde oldukca kabul gérmis bir yontem
olsa da, yontemin etkinligine yonelik elestirilerde mevcuttur.
Hill ve ark.lari uyku boyunca pozisyon degisikliklerine bagh ola-
rak horlamanin kaynaklandigi lokalizasyonun ve derecesinin de
degistigini, UE'nde ise tek bir pozisyonda degerlendirme yapil-
digini savunmuglardir.l'® Bir diger 6nemli elestiri noktasi ise UE
sirasinda tikaniklik diizeyinin degerlendirmesinin islemi yapan
kisiye gore degisebilecedi bu nedenle yontemin objektif olma-
dig1 ydoniindedir. Ayni zamanda tikaniklik diizeyinin degerlendi-
rilmesi icin gelistirilen birden fazla yontem olmasi, bu konuda
standardizasyon problemi olusturabilmektedir."*'¥ Uyku apnesi
olan hastalarda bu amacla bilgisyarli tomografi, lateral sefalo-
metrik analizler ya da floroskopik incelemeler gibi goriintileme
yontemleri denenmistir. Ancak radyasyon icermemesi, dokuda-
ki artmis sivi ve yag alanlarinin gosterilebilmesine imkan tani-
masi ve yumusak dokulari dederlendirmede ki Ustinligu ne-
deni ile MRG bu alanda 6n plana ¢ikmistir. Bu amacla ilk olarak
Shellock ve Sato tarafindan dinamik MR yardimiyla uyku MRG
incelemesi denenmistir.?® Bu yontemle tikaniklik olusan sevi-
yenin objektif olarak gosterilebildigi ve kantitatif sonuclar elde
edilebilecegi vurgulanmistir. Daha sonra Barrera ve ark:lan ta-
rafindan farkli degerlendiricilerin karsilastiriimasi ile uyku MRG
tekniginin degerliligi ve gecerliligi gosterilmistir.?" Daha sonra-
lartuyku MRGiileiilgili yapilan ¢alismalara bakildiginda Cosentini
ve ark. ise toplam 28 OSAS'li hastada dinamik MRG incelemesi
yapmislar ve farengeal en kiiglik alan 6l¢iimi degerlerinin nor-
mal popllasyona gore daha dar oldugunu saptamislardir.?? Bi-
zim calismamizda da A-P ¢ap ve dlctiigimiiz alan deg@erleri aci-
sindan retropalatal, uvulopalatal ve dil kokl diizeylerinde uyku
sirasinda anlamli derecede daralma oldugu saptanmistir(Her
¢ alan icin; p<0.05). Bu acidan elde edilen verilerin literatirle
uyumlu oldugu gorllmektedir.?24 Bununla birlikte, literattr-
de uyku MRG ile ilgili calismalar daha ¢ok uyku ve pozitif hava
basinci uygulanmasi sirasinda ki USY degisikliklerini degerlen-
dirmeye yonelik olup UE ile karsilastiriimali ¢alisma bulunma-
maktadir.>?¢ Bu nedenle biz de ¢alismamizda siibjektif bir yon-
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tem oldugu yoniinde elestiriler olan UE bulgularini, objektif bir
degerlendirme olan uyku MRG bulgulariyla karsilastirarak gu-
venilirligini belirlemeyi amacladik. Bu konuda benzer calisma
olmamasi nedeniyle referans alinabilecek karsilastirma yontemi
bulunmamasi ¢alismamizin en blyuk kisitlayici noktalarindan
birisiydi. Calismamizda, UE ve uyku MRG sirasinda ayni dozlarda
sedatif ajan verilerek benzer uyku derinligi ve kas tonusu olus-
turulmaya calisildi. Calismada karsilastirma icin MRG'da 6l¢lim
yapilabilen bélgeler olan uvulopalatal ve dil koku tercih edildi.
Buna gore her iki bolgede UE ile %50 ve Uzeri tikanikhk gozle-
nen hastalarin ¢ap ve alan 6l¢lim ortalamalari, %50'den az tika-
niklik saptanan hastalara gore istatiksel olarak anlaml diizeyde
yuksekti (Her iki bolge icin; p<0.05). Bunun yanisira ¢cap 6l¢im
ortalamalari ile tikaniklik ylzde ortalamalari arasinda negatif
bir korelasyon mevcuttu (her iki bélge icin p<0.05). Bu durum
UE sonuclarinin objektif bulgular ile korele oldugunu ve her iki
yontemin benzer veriler sagladigini diisiindiirmektedir. Ancak
UE'nun uyku MRG'a gore en buiyiik avantajlari uygulama kolay-
hgr ve teknik ekipman konusundadir. Ozellikle UE'nin cerrahi
mudahaleden hemen 6nce uygulanabilmesi hem hasta hem
de hekim icin 6nemli bir zaman tasarrufu saglamaktadir. Yine
UE'nin direk goriintiileme imkani tanimasi cerrahi miidahale de
planlama sirasinda bir diger avantaji olusturmaktadir. UE uygu-
lamasinin cerrahi basari oranlarini artirdigini gosteren calisma-
lar bu goriist destekler niteliktedir.?>2% Ancak uyku MRG deger-
lendirmesiin cerrahi basari oranlari tzerine yapilmis kontrolli
calismalar heniz yeterli diizeyde degildir. Bizim calismamiz UE
ile karsilastirmali ilk calisma olsa da hasta sayisinin az olmasi ve
daha 6nce belirlenmis bir standardin olmamasi ¢alismamizin
eksik kisimlarini olusturmaktadir. Gelecekte yeni teknolojilerin
gelismesi ile yapilacak genis serili karsilastirilmali calismalar bu
konuda daha ayrintili bilgiler saglayacaktir.

Sonu¢

Giiniimiizde TUAS hastalarinda gelisen USY kollapsinin fizyo-
lojik ve anotomik 6zelliklerinin degerlendirilmesine yonelik
hala ¢cok yogun calismalar devam etmektedir. Bu amacla gelis-
tirilen uyku MRG yeni bir teknik olup son zamanlarda yapilan
calismalarda TUAS hastalarinda tikanikligin saptanmasinda
objektif veriler saglamasi acisindan avantajh oldugu vurgulan-
maktadir. Bununla birlikte uygulamasi ekipan ve zaman agi-
sindan dezavantajlar tasimaktadir. Bu nedenle bilinen, kolay
uygulanan ve gecerliligi cogu yerde kanitlanmis bir yontem
olan UE 6n plana ¢cikmaktadir. Ancak degerlendirmenin objek-
tif olmamasi ile ilgili tartismalari giderebilmek amaciyla calis-
mamizda UE verileri ile Uyku MRG verilerinin karsilastiriimasi
yapilmistir. Tikaniklik diizeylerine dair sonuclarin bir biriyle ko-
rele olmasi UE'nin etkinligini ve objektif testlere yakin sonuglar
verdigini destekler niteliktedir.

Cikar catismasi: Yazarlarin herhangi bir kurum veya kisi ile her-
hangi bir ¢cikar catismasi bulunmamaktadir.

Finansal destek: Calismamizda herhangi bir finansal destek bu-
lunmamaktadir.
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Ozet

Amag: Monofilament paslanmaz celik tel (tel), multifilaman pas-
lanmaz celik halat (halat), polipropilen bant kelepce (kelepge) ve
multifilaman elastan fiber (elastan) sutdrler, deneysel diizenekle in
vitro olarak kemik hasari, elastik moddil, cekme dayanimi, uzama ve
kopma parametreleriyle karsilastiriimistir.

Gere¢ ve Yontem: Koyun gogs kafesleri median sternotomiyle iki
parcaya ayrildi ve sonrasinda ilgili kapama yontemiyle bir araya ge-
tirildi. Bu haliyle deneysel diizenege sabitlenerek 100-800N cekme
testine (Instron, USA) tabi tutuldu. ilk asamada siitiir parcalar teker
teker, sonra halka yapilip dugiimlenerek ve son asamada sutiire
edilmis koyun gogus kafesi sekinde test edildi. Sternumun maksi-
mum kuvvetteki ayrisma mesafesi, siitliriin kopma ve uzamasi, elas-
tik-plastik faz seviyeleri ve akma noktalari her asamada kaydedildi.

Bulgular: Sitir-kemik temas yuizeyi kelepcede (3.5 mm: en yiik-
sek), elastanda (2 mm), halatta (1.1 mm), tel'de (0.8 mm: en diisuik)
iken, kemik doku hasari elastanda hi¢ olmadi, halatta %11, telde
%29 seviyesinde oldu, kelepge grubunda ise kemik hasari olusacak
kuvvete erismeden kopma gozlendi. Sutlirde uzamanin basladigi
ortalama seviyeler ise telde 210N (en dayaniksiz), kelepcede 320N,
halatta (800N: en dayanikli) ve elastanda (800N: en dayanikli) sek-
linde izlendi.800N’luk anlik asiri kuvvet olusmasinin simiile edildi-
giya asamada kemik veya sutlir hasari olusmadan kemigin bir arada
kalabildigi tek yontem elastan oldu.

Sonug: Deney sonuglarimiza gore sitlr temas alani ile kemik ha-
sarinin ters korele oldugu ve polipropilen materyal dayaniminin

Abstract

Introduction: Monofilament stainless steel wire (wire), multifilament
stainless steel rope (rope), polypropylene band clamp (clamp) and
multifilament elastane fiber (elastane) sutures were compared by us-
ing bone damage, elastic modulus, tensile strength, elongation and
breaking parameters.

Methods: Sheep rib cages were divided into two parts by median ster-
notomy and then were combined with the related closure method.
It was subjected to a 100-800N tensile test (Instron, USA) by fixed to
the experimental apparatus. In the first stage, the suture pieces were
tested one by one, then by looping and knotting, and in the last stage,
they were tested on the sheep rib cage. The dissociation distance of
the sternum at maximum strength, breaking and elongation of the
suture, elastic-plastic phase levels and yield points were recorded at
each stage.

Results: The suture-bone contact surface was in clamp (3.5 mm: high-
est), elastane (2 mm), rope (1.1 mm), wire (0.8 mm: lowest). Bone tissue
damages were 11% in rope, 29% in wire and 0% in elastane group.
Ruptures were observed before reaching the force that would cause
bone damage in clamp group. The average force levels of plastic
elongation in the suture were 210 N in wire (most unstable), 320 N in
clamp, rope (800 N: most durable) and elastane (800 N: most durable).
Elastane was the only method which the bone could remain together
without any bone or suture damage.

Discussion and Conclusion: According to the results of the experi-
ment, the suture contact area and bone damage were inversely cor-
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bu alanda kullanim i¢in dayaniksiz oldugu goriildi. Daha énemli
olarak rijit sabitleme yerine bizim gelistirdigimiz, 800N’a kadar rijit,
daha Ustlinde elastik 6zellik gdsteren elastan yonteminin, anlik asiri
kuvvet altinda dehissens olussa bile yeniden aninda sternumu eski
konumuna getirerek basari sagladigi gosterildi.

Anahtar Sozciikler: Celik kablo; celik tel; elastan; polipropilen ke-
lepce; rijitfiksasyon; sternotomi.

related and the strength of polypropylene material was inadequate
in this area. Instead of rigid fixation, the elastane method we devel-
oped, which has elastic properties after 800N, has been shown to be
successful by restoring the sternum even if dehiscence occurs under
instantaneous excessive force.

Keywords: Steel cable; steel wire; elastane; polypropylene clamp; rigid
fixation; sternotomy.

Kardiyotorasik cerrahide mediastene en sik medyan ster-
notomiyle ulasilir ve islem sonrasi sternum en sik 1897'de
Milton ve ark.™ tarif ettigi ve Julian ve ark/nin®? yayginlastir-
digi tel fiksasyon yontemiyle kapatilir. Tel ydntemi kolay ve
hizli uygulanabilen, uygulama icin 6zel alet gerektirmeyen
kabaca guvenli sayilan, kolay ulasilabilen ucuz ve yaygin bir
metottur.®! Ayrica cerrahin vakada telle dogrudan temas edi-
yor olmasi cerrahlarda daha kontrollii bir uygulama yapildig
hissini dogurmaktadir. Ancak 6zellikle riskli grupta glicli bir
oksurik, tellerin ince olan kenarlarinin bigak gibi davranarak
kemik dokuyu kesmesine neden olmaktadir.® Siklikla kemigin
en saglam yeri olan dis kabugundan (kortikal tabaka) destek
almak Uzere interkostal araliktan gecirilen celik teller sternu-
mu gu¢lu bir sekilde sabitlemektedir. Tellerin uygun olma-
yan sekilde bikulerek zayiflamasi gibi cerrah kaynakli teknik
sorunlar, operasyon sirasinda veya kisa bir siire sonra tellerin
kopmasina neden olabilmektedir.”! Ayrica ameliyattan hemen
sonraki donemde glicli 6ksiriik ataklar veya dengesiz pos-
tlr sirasinda tellere ve kemige binen bu yik hasta tarafindan
artinlabilmektedir. Anlik olarak ortaya ¢ikan bu asir yik kemi-
gin ve/veya tellerin kopmasina ve sternum ayrismasina neden
olabilmektedir.

Sternotominin kapatilmasiyla iliskili erken sternal dehissens
ve buna bagli enfeksiyon, seroma, hematom, sternal kirik-
lar, kaynamanin gecikmesi gibi komplikasyonlar olgularin
%3-5'inde goralir® Medyan sternotomi sonrasi enfeksiyon
oranlari %0,2-10 arasinda dedisir ve enfeksiyon vakalarinda
morbidite ve mortalite oranlari %5 ile %25 arasinda degisir.”#

Robicsek ve ark!nin® %8'e varan sternal instabilite icin ta-
nimladigi diyabet, kronik obstruktif akciger hastaligi, obezite,
sigara, yaslilik, immiinsiipresyon, bobrek yetmezligi, osteopo-
roz, kemik balmumu (bonewax) kullanimi, kanama nedeniyle
resternotomi ve uzun sureli kardiyopulmoner baypas gibi risk
faktorleri’ halen gecerliligini korumaktadir."" Ustelik bugiin
kalp ameliyati geciren hasta populasyonu dnemli dlclide de-
giserek bu risk faktorlerini daha ¢ok tasiyan multimorbid has-
talardan olusmaktadir. Robicsek teknigil'? (1977) “8 seklinde
sutlirasyon - Figure 8" ve coklu tellerle riskli hasta gruplarinda
bu dezavantaji bir 6lctide azaltmayi basarmistir. Daha sonraki
doénemde ayni basarisizhgi 6nlemek lizere kancali-vidali plak-
lar, cesitli polimer ve metal bantlar, tellerin uygun gerginlikte
sikildigini garanti eden el aletleri, tork ayarli gerdiriciler gibi
40'tan fazla teknik gelistirilmistir.l"

Bu calisma; yuksek riskli hastalarda yenilikgi bir ydntemin et-
kinligini-guvenilirligini degerlendirmek lizere monofilament

Sekil 1. Test dlizenegdi Gizerine sabitlenmis koyun gégus kafesi.

paslanmaz celik tel (tel), multifilaman celik halat (halat), po-
lipropilen bant kelepce (kelepce) ve multifilaman elastan fiber
(elastan) siturleri deneysel diizenekle in vitro olarak kemik
hasari, elastik modiil, cekme dayanimi, uzama ve kopma para-
metreleriyle karsilastirmak tizere tasarland.

Gere¢ ve Yontem

Gere¢

Sutlir materyali olarak tel grubunda 5 numara paslanmaz
celik tel (Tektel, Dogsan, Turkiye), halat grubunda 1.1 mm
capinda multiflaman paslanmaz celik halat (Sternaclose, Tiir-
kiye), kelepce grubunda 5 mm eninde 2 mm kalinliginda po-
lipropilen kelepce bant (Temalar, Turkiye), elastan grubunda
ise 2 mm capinda multiflaman elastan fiber (Spandex, Erba,
Turkiye) kullanildi. Biyomateryal olarak baska nedenlerle ha-
yatlari sonlandiriimis 2. yasinda ve ortalama agirligi 30-50kg
olan 30 adet disi Ankara koyununun goégus on duvari kulla-
nildi. Bunlardan 2 tanesi sttlrlerden bagimsiz olarak kemik
dayanimini belirlemek tzere kullanildi. Numuneler 2 saat
icinde calismaya alindi. Her gogs kafesi, tim kemik parcala-
riile en az 10 cm kostal kikirdak ve interkostal kaslarla birlikte
blok halinde ¢ikarildi (Sekil 1).

Siitiir cekme testleri

Dokularla calismaya bagslamadan 6nce tim sitlir mater-
yalleri elasto-plastisite karakteristigini ve kopma dayanimi-
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Sekil 2. Test diizenegi lzerine sabitlenmis koyun gogis kafesi ve
Instron test cihazina baglanmis monitorde sirecin takibi.

ni belirlemek Gzere 20 mm/dk hizinda 50N'den baslayarak
800N'ye veya sutiir kopana kadar ¢ekme testi uygulandi.
Onar kez tekrar edilen testler boyunca kuvvet-uzama egrile-
ri kaydedildi.ilk asamada her grup icin 100 mm’lik sitiir par-
calari teker teker test edildi. ikinci asamada stitiir parcalar
cevresi 100 mm olan bir borunun etrafinda sarilarak halka
halinde digiimlendi ve test edildi. Uclincii asamada ster-
num varilari 2.,3./4. ve 5. interkostal araliklardan (iKA) geci-
rilen toplam dort sitirle birlestirildi. Calismada sternumun
bir kismi degil, koyun gogus kafesinin 6n duvarinin bitinu
kullanildi.

Biyomateryal test diizenegi

Salinimli testere (Bosch, Germany) ile manubrium da dahil ol-
mak Uzere tiim sternum boydan boya longitudinal olarak ikiye
ayrildi. Her bir numune, numuneyi tutmak ve kemik yarilarini
birbirinden ayristirmak Gzere tasarlanmis aparata tutturuldu.
Sabitleyiciler sternotomiden yaklasik 2 cm uzaklikta, sternu-
mun her iki yanina yerlestirildi ve mekanizmaya civatalarla
sikistinlarak sabitlendi (Sekil 2).

Tel grubu: iKA'lardan gecirilen monofilaman paslanmaz celik
telile sternumun etrafi sarildi. Yeterli gerginlige ulasincaya dek
saat yoniinde cekilip simetrik bikiim ile sikildi. Maksimum gti¢
elde etmek ve olasi sternal delinmeyi dnlemek icin telleri bes
kere cevirmek! yeterli géraldi. Tellerin ug kisimlari tamamen
kesilerek peristernal yumusak dokuya gémulddi.

Kelepce grubu: iKA'lardan gecirilen polipropilen kelepce
bantla sternumun etrafi sarildi. Yeterli gerginlige ulasincaya
dek cekilip sabitlendi.

Halat grubu: iKA'lardan gecirilen multifilaman paslanmaz ce-
lik halat ile sternumun etrafi sarildi. Firmanin gelistirdigi tork
freni iceren aparat ile yeterli gerginlige ulasincaya dek cekilip
titanyum yluziik ile sabitlendi.

Elastan grubu: iKA'lardan gecirilen multifilaman elastan fiber
ile sternumun etrafi sarildi. Yeterli gerginlige ulasincaya dek
cekilip dugimlendi. Kemigin veya test edilen sttiir malzeme-
lerinden birinin normal sinirlar icinde kopmasi/kirilmasi veya
kemik yarilarinin ayrismasi incelendi.

Sonlanma noktasi: Biyomateryalin (kemik veya eklemlerin)
bltlnliginin bozulmasi veya sitlir materyalinin kopmasi
olarak kabul edildi. Kemiklerin dayanim noktasini tespit etmek
Uzere 2 adet gogus kafesi sternotomi yapilmadan gerdirmeye
alindi. 800-1000N'lik kuvvet seviyesinde kemik dokunun ve/
veya sternokostal eklemin butinliginin bozuldugu izlendi.
Bu referansla kemiklere uygulanacak kuvvet siniri olarak 800N
kabul edildi. Kadavrada yapilan cekme testleri ile de benzer
referans degerler elde edilmistir.""™

Cekme testi: Mekanizma araciligiyla biyomateryale plan-
lanmis yonlere dogru vektorel ayristirma kuvveti uygulandi.
Modele 20 mm/dk hizinda, 50-800N'lik kuvvet uygulanarak
uzama/kuvvet grafikleri kaydedildi. Bu kuvvete erismeden bir
diisme yiki kaydedildiginde (kemik kirilmasi veya tel kopma-
sl nedeniyle) test sonlandirildi ve bu basarisizlik olarak kabul
edildi. Ayrica kumpas kullanarak yumusak doku ve kemik tize-
rinde olusan yer degistirmeler ve sternum yarimlari arasinda
olusan acikliklar ayri ayri kaydedildi.

Ol¢iim teknigi

Tim cekme testleri, TURKAK standartlarina gére kalibre edil-
mis ve sertifikalandiriimis bir bilgisayar kontrolli test makinesi
(Instron, ABD) tarafindan 100-800 N’lik kuvvetler arasinda 20
mm/dk hizinda test edildi. Kemik ve sitlir materyalleri artan
yuk uygulayan bu biyomekanik test cihazi ile test edilirken
elde edilen uzama/kuvvet grafikleri kaydedildi. Ayrica hassas
kumpas kullanarak yumusak doku ve kemik lzerinde olusan
yer degistirmeler ve sternum yarimlari arasinda olusan agikhk-
lar ayri ayri kaydedildi.

Sonuglar

1. Siitiir cekme testi: Halka haline getirilmemis lineer sttur
materyallerinin kopma kuvvetleri arasinda anlamh fark vardi
(p<0.001). Tel grubunda akma noktasi (elastik fazin bitip geri
donisimsliz uzamanin oldugu plastik faza ge¢cme sinir) daha
onceki calismalara benzer sekilde™ 210420 N olarak tespit
edildi. 240+20 N seviyesinde sutir koptu. Dugimlerin dikkate
alinmadigi bu testin sonuclari kelepce ve tel gruplarinda ben-
zerdi (p=0.67). Kelepce grubunda siitlirde tel grubuna benzer
sekilde 210+30 N'lik kuvvette plastik deformasyon basladi ve
320 N'de koptu. En yiiksek kopma dayanimi halat grubunda
elde edilirken (700£20 N), daha sonra elastan (550430 N) gru-
bu geldi. Sinme mesafesi orani elastanda en yiiksek (%14) bu-
lunurken halatta en diistik (%1), telde %9,7, kelepcede %4,6
olarak olculd.

2. Diiguimlii siitiir cekme testi: Sutirlerin kendi dayanimla-
rinin yani sira digimlerin kaymasi-agilmasi gibi etkenler de
eslik etti. Bu nedenle halka olusturularak 2 kat haline gelen su-
turlerde ayni oranda uzama olmadi ve tam olarak 2 kat kuvvet
dayanimi izlenmedi (Tablo 1).
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Tablo 1. Siitiir materyallerinin deney asamalarinda kaydedilen ortalama biyomekanik test sonuclari

Tel Kelepce Halat Elastan
Sutlr capi 0.8 5 1.1 2
Plastik deformasyon siniri (n) 210£20 210£30 - -
Kopma siniri (n) 240+30 220+30 700+20 550+30
Uzama % 9.7 4.6 1 14
Plastik deformasyon siniri (n) 320+30 270+30 - =
Kopma siniri (n) 370+40 280+30 = =
Uzama % 12.4 5.1 1 32%*
Kemik hasari % 29 * 11 -
Dehissens (mm) 1 - 2 17

*Kopma nedeniyle degerlendirme disi; **Elastanda digiim kaymalari oldu.

Sonraki asamada halka haline getirilip diglimlenen sittrler
cekme testine tabi tutuldu. Bu asamada sadece materyaller
degil dugimlenme kabiliyetleri ve digimin dayanikhhgi da
testin sonuclarini etkiledi. Materyaller kopma dayanimlari ara-
sinda anlamli fark vardi (p<0.001) ancak tel ve kelepce grup-
lari benzer bulundu (p=0.73). Sttirlerin kopma bdlgeleri in-
celendiginde kelepce grubunda sutirlerin her seferinde toka
kismindan koptugu, tel grubunda ise de tamamina yakininda
diglme yakin bir noktada kopma oldugu gozlendi. Halat ve
elastan gruplarinda ise 800N'luk test sinirlari icinde plastik de-
formasyon sinirina gecis olmadi ve siiturler kopmadi.

3. Sternum lizerinde ¢cekme testi: Biyolojik test materyali
olarak kullanilan koyun g6gus kafesleriyle yapildi. Sternumun
sutlrasyonu esnasinda hicbir kemikte tellerin/stturlerin asir
zorlanmasi nedeniyle test Oncesi catlak veya kirik olusmadi.
Numunelerin sabitlendigi aparatlarda sonlanim noktasina ka-
dar olan kuvvetlerde aparatla ilgili bir klemp kaymasi veya ha-
sar meydana gelmedi. Temas yiizeyleri arasindaki fark anlam-
liydi (p<0.001). Ustelik baslangicta 0,8 mm olan tel capi uzama
esnasinda incelmeye devam etti ve kopma anindaki cap 0,6
mm olarak olcildi. En fazla kemik hasari en kii¢ik sttir ca-
piyla ters korele olarak tel grubunda (0,8 mm-9%29) ve takiben
halat grubunda (1,1 mm-%11) gorildi. 800 N'lik maksimum
kuvvet olusuncaya kadar uzamaya devam edemeyip koptugu
icin, kelepce grubu bu asamada degerlendirme disi birakildi.
elastan grubunda ise hicbir sternumda deformasyon gelisme-
di. Bu asamada 800 N'lik kuvvet altinda ortalama ayrisma en
az oranda ve mesafede halat grubunda (2 mm) izlendi. Daha
sonra tel grubu (11 mm) ve elastan grubunda (17 mm) izlendi.
Ancak sadece elastan grubunda uygulanan kuvvet kaldirnldik-
tan sonra kemik yarilari tamamen eski konumlarina spontan
olarak dondu (Sekil 3, 4).

Tartisma

Literatlirde, sternum kapama ydntemlerinin karsilastirildigi
bircok deneysel ve klinik ¢calisma bulunmaktadir. Bu calisma-
larin hemen tamami “rijit fiksasyonun nasil daha da rijit yapila-
bilecegi" konusunu incelemistir. Deneysel ve klinik bu arastir-
malarin bazilarinda rutinde kullanilan tellerin sayisi-baglama

Sekil 3. Test diizeneginde olusturulan gerilime karsi olusan % uzama-
gerilme verilerinin grafigi 1 (test cihazinin ekran goriintusa).

Sekil 4.Test dlizeneginde olusturulan gerilime karsi olusan % uzama-
gerilme verilerinin grafigi 2 (test cihazinin ekran goriintlsu).

sekli gibi ozellikleri degistirilerek!® bazilarinda ise daha genis
bir kemik temas yiizeyi saglamak tizere bant formunda siitir-
ler incelenmistir. Ayrica daha da rijit bir sabitleme elde etmek
amaciyla plaklar,” yapistiricilar, vidali sistemler gibi cogu ruti-
ne girmemis ancak secilmis yuksek dehissens riskli hastalarda
basarili bulunmus Uriinlerin incelendigi calismalar mevcuttur.
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Titanyum plakla sabitleme,"® modifiye parasternal tel,'¥ ster-
nal talon,?@ nitinol klipsler,?! Robicsek tipi kapatma,'*?2 ve
kriptonit yapistiricilar’?®! bu rijitligi artirma yontemlerinin bazi-
laridir.

Abbas ve ark.' klinik randomize ancak benzer risk grubunda
yaptigi calismada tek tek telleme yontemiyle “figure 8" sek-
lindeki tellemeyi incelemis ve ikinci ydntemin daha stabil bir
sabitleme sagladigini bildirmistir. Tellerle uygulanan bir bagka
teknik Sharma ve ark.'? tarafindan parasternal tel yerlestirme
seklinde tarif edilmis ve sternal ayrilma riski yiiksek olan hasta-
larda ekonomik ve basarili bir ydntem olarak 6nerilmistir. Vos
ve ark.'"? titanyum plak fiksasyonunun klinik sonugclarini ¢elik
tel serklaj ve pektoral kas rekonstriiksiyonu gibi geleneksel te-
davi yontemleriyle 42 hasta tizerinde karsilastirmis ve 6zellikle
postternotomi mediastinite bagli sekonder kapatmada, gele-
neksel refiksasyon yontemlerinden stlin oldugunu bildirmis-
tir. Subramaniam ve ark.2” ise postop 3. yilda sternal ayrisma-
ya ve tellerin kopmasina bagl bir komplikasyonun kancali bir
plak olan “Sternal Talon’la onarilmasinin basarili bulundugu
bir vaka sunmuslardir. Tim bu calismalar ve benzerleri ayrintih
olarak incelendiginde gorullyor ki sadece asla kimildamaya-
cak bir yapi olusturmak amaclanmistir. Oysa viicudun en esne-
mez-egilmez yapilan bile bir nispette esnektir ve frajil degildir.

Bu calisma bir hususun gézden kactigi hipoteziyle kurgulan-
mistir. Sternumda ayrismaya neden olan kuvvetler genellikle
Oksurlk, tek koldan kuvvet alarak dogrulmaya calisma gibi
anlik asimetrik asiri kuvvetler nedeniyle olusmaktadir. Elbette
olabildigince rijit fiksasyon kemik iyilesmesini hizlandirmakta-
dir. Ancak ne kadar siki bir sabitleme yapilirsa yapilsin hastayi
korunmasiz bir aninda yakalayacak bir 6ksiriik, bu dehissensi
baslatabilmektedir. Tip disi alanda bu gibi ani darbeleri em-
mek Uizere siispansiyon sistemleri kullaniimaktadir. Ornegin
araclarda sadece c¢ok siki bir birlestirme yerine stispansiyonun
da kullanildigi tekerler, buyik bir cukura distigiinde anhk
olarak ortaya ¢ikan bu buylk kuvveti séniimleyebilmekte ve
cukurdan cikar ¢citkmaz tekeri yeniden eski yerinde sabit tuta-
bilmektedir.

Bu calismada yuksek esnekligi olan elastan lifleri ile sabitlen-
mis bir sternumun 800N'lik bir kuvvetin Gizerinde esnemesine
izin verilerek kemik hasar (plastik deformite) ve kuvvet kalk-
tiktan sonra dehissensin dizelmesi (elastik uzama) incelendi.

Deney, “sttlr cekme testi’, “dGgumla sutir ¢cekme testi” ve
“sternum Uzerinde cekme testi” olmak lizere 3 asamada ta-
mamlandi. Literatiirde, kemik dokusuyla biyomekanik ben-
zerlik tasimayan celik, plastik gibi bazi dayanikh modeller kul-
lanilan ya da kemikle cesitli benzerlikler tasiyan simulasyon
modelleriyle®¥ yapilan ¢alismalar mevcuttur. Ancak siturle bir
araya getirilmis iki parcanin cesitli kuvvetler altinda verecegi
elasto-plastik tepkiler (kinlma, esneme, uzama gibi) ve/veya
bitlnliklerinin bozulmasi sadece siitirlerin kendisiyle ilgili
degil bir araya getirilen doku parcalariyla da ilgilidir. Ornegin
dokunun esnemedigi ancak suttriin esnedigi durumlar olabi-
lecegi gibi, sttlirin kopmadigr ancak dokunun kirilldigi durum-
lar olabilmektedir. Bu nedenlerle calismamizda gercek koyun

g06gus kafesi tim olarak temin edilmis ve testereyle test oncesi
dokulara hasar verilmeden deneye hazir hale getirilmistir. Ayri-
ca rutin vakalarda tel kullanimi sirasinda karsilasilan dnemli bir
problem de vakanin son asamasi olan sternum kapama islemi
esnasinda slrecin biraz aceleye getirilmesi nedeniyle tellerin
tam uygun sekilde cevrilmediginde plastik deformasyona!®!
ve ¢evirme sayisina bagli olarak siitiir kopmasina zemin olus-
turulmaktadir. Calismada bu durumun getirecegi belirsizligi
ortadan kaldirmak tizere tel donus sayilari 5 olarak standardize
edildi ve test oncesi kemik dokuda bir deformasyon olusmadi-
gindan emin olundu.

Her ne kadar plastik deformasyon benzer diizeyde baglamis
olsa da kelepcenin frajil bir karakterle, uzamaya devam etme-
yip telden ¢ok daha 6nce kopmasi polipropilen materyalin bu
alanda kullanim i¢in ¢ok dayaniksiz oldugunu distndurdd.

Elastanin kopma anina kadar %14 gibi 6nemli bir uzama gos-
termesi ve bununla korele olarak sternum testinde en biyik
acilma (17 mm) olmasi, anlik da olsa ayrisma gelismesi yonin-
denrijit fiksayonu savunan arastirmacilar?® tarafindan rahatsiz
edici bulunabilir. Ancak buradaki anahtar diisiince sudur; anhk
cok siddetli bir kuvvet ortaya ciktiginda, kemigin ve/veya su-
tlrdn kirilarak-hasar goérerek geri déntisiimsiiz bir dehissens
olusturmasi yerine aninda yeniden dehissensin kaybolmasi
¢ok daha basarili bir sonuctur. Nitekim bu blyuk kuvvet ortaya
¢tkmadigi siirece yine bu teknikte bir ayrisma olmamaktadir.
Bu sayede araclarin cukura diismedigi slirece teker konumu-
nun sabit kalmasina benzer bir model gelistirilmistir.

Kardiyotorasik cerrahi sonrasi ameliyattan saatler sonra so-
lunum cihazindan ayrilan hastalar nefes alip vermeye basla-
makta, glinlerce hafif veya orta siddette 6kstirmektedir. Erken
donemde kollardan destekle hastanin mobilizasyonu ve 6k-
slirme egzersizleri tesvik edilmektedir.®! Elastan agisindan bir
dezavantaj da digimuniin kayma egilimi gostermesi olarak
izlendi. Bu nedenle halatta kullanilan titanyum kilitleyici ben-
zeri bir sabitleyici gelistirilmesinin faydali olacagi distnilerek
bu alanda bir patent basvurusu yapildi.

Bunun disinda yine de sadece tam rijit bir sternum kapama
yontemi kullanilacaksa; kemik doku hasar gérene kadar sittir-
de 2 mm'den?” daha buyik bir uzama, kirillma ortaya ¢ikma-
yan ve kemik Uzerinde tele gore %38 daha genis bir ylizeye
oturan ve boylece en az kemik doku hasarina (%11) yol acan
halatin en tercih edilebilir yontem oldugu distuinuldi. Elbette
bu 6neri kullanim kolayligi, maliyet, hasta-cerrah konforu gibi
durumlar dikkate alinmadan, sadece biyomekanik acidan ge-
cerlidir. Literatlirde bu materyal icin diger tiim yonlerden de-
gerlendirmelerin yapildigi calismalar mevcuttur.

Tel icin kopma dayanimi (320N) teker teker distnildiginde
tel dayanimiaslinda 6-8 sitir icin uygun sinirlarda kalmasi ge-
rekmektedir. Ancak deney sirasinda yuizey alaninin ince olmasi
(0,8 mm) telin kopmadan 6nce kemigi kesmeye baslamasina
neden oldu. Dahasi sternum Uzerinde diisen kuvvet homojen
dagilmamaktadir.?® Bu heterojen dagilim deney sirasinda da
go6zlendi ve bazi sitiirlerin digerlerinden daha 6nce kopmasi-
na/kemik hasari olusmasina yol actigi gézlendi.
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Sonu¢

Bulgularimiz rijit fiksasyon tekniginin yani sira yari esnek su-
tar materyalleri kullaniminin da kabul edilebilir bir alternatif
olabilecegini dusindirdl. Sonuglar rijit ve esnek materyal
kombinasyonunun ek avantaj saglayabilecegi fikrini destek-
lemekle birlikte, sternum iyilesmesine katkisi ile ilgili yeni ve
daha genis dlcekli klinik / deneysel calismalara ihtiyag vardir.

Limitasyon: Sternum Uzerinde o©kslrik gibi nedenlerle
olusan ani asiri yiik baskisi, milisaniyeler icinde pik yapip
tekrar kaybolan kuvvetlerden olusmaktadir. Ancak bu calis-
mamizda daha onceki pek ¢ok in vitro calismada kullanilan
sternum kapama modeli kullanildi ve sabit bir cekme hiziyla
daha stabil kuvvetler degerlendirildi. Ani kuvvet testleri ya-
pildiginda elastan gibi esnek materyallerin diger esnemez
materyallere olan ustinluklerinin daha da belirginlesece-
gi kanaatindeyiz ve bunu test edecegdimiz yeni bir calisma
daha planlandi.

Cikar catismasi: Yazarlar bu yazinin hazirlanmasi ve yayinlan-
masi asamasinda herhangi bir cikar ¢cakismasi olmadigini beyan
etmislerdir.

Finansal destek: Bu calisma Kirikkale Universitesi Bilimsel Aras-
tirma Projeleri Koordinasyon Birimince desteklenmistir. Proje Nu-
marasi: 2016/036.
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Pediatristler icin tani ya da tedavisi zor deri lezyonlari

Skin lesions difficult to diagnose or treat for pediatricians

Atiye Ogrum

Gaziosmanpasa Universitesi Tip Fakiiltesi, Deri ve Ziihrevi Hastaliklar Anabilim Dali, Tokat, Turkey

Ozet

Amac: Cocukluk ¢agindaki deri lezyonlari, deri hastaligi nedenli
veya diger hastaliklara bagh olabilir. Lezyonlarin tanisi, erken ve
etkin tedavisi icin 6nemlidir. Bu ¢alismanin amaci dermatoloji kli-
nidine tani ya da tedavi amaciyla danisilan ¢cocuk hastalardaki deri
lezyonlarinin degerlendirilmesidir.

Gereg ve Yontem: Ocak 2014-Aralik 2017 tarihleri arasinda ¢ocuk
sagligi ve hastaliklari kliniginden dermatoloji klinigine yapilan kon-
stiltasyonlara ait hasta verileri retrospektif olarak tarandi. Verilerde
eksiklik bulunmayan hastalar calismaya dahil edildi.

Bulgular: Degerlendirmeye alinan 500 hastanin 226s1 (%45,2) kiz,
2740 (%54,8) erkekti. Hastalarin yas araligi bir glin ile 17 yil arasinda
degismekte olup, yas ortalamasi 5,14+4,7 yil idi. Hastalarin 425'i (%85)
ayaktan basvuran poliklinik hastasi, 75’ (%15) yatan hastaydi. Yiiz
otuz hastada (%26), klinikler arasi tani uyumu gozlenirken, 73 has-
tada (%14,6) kliniklerin tanilari farkliydi. Hastalarin 297sinin (%59,4)
konsiiltasyon istem notunda tani/6ntani yoktu. En sik danisilan hasta-
liklar siklik sirasina gore, ekzemalar, enfeksiyonlar, bocek isirgi reaksi-
yonlari, kserosis kutis (deri kurulugu) ve tirnak hastaliklariydi.

Sonug: Jeneralize dokinti ile seyreden hastaliklar ve ekzemalarin
ayirici tanisi ve tedavisine yonelik bilgi diizeyi artiriimalidir. Bocek
isiriklar hem lokalize hem de jeneralize dokintilerin ayirici tani-
sinda dustintlmelidir.

Anahtar Sozciikler: Cocuk, deri hastaligi, deri lezyonu, dermato-
loji, konstiltasyon.

eri lezyonlari ve deriye yonelik sikayetler, deri hastaligi ile

dogrudan iliskili ya da diger hastaliklarin deride neden
oldugu degisiklige bagl olarak ortaya cikabilir'-* Deri lez-
yonlarinin ayirici tanisinda klinik tecriibenin payi yiksek oldu-
gundan tanida zorluklar yasanabilir. Cocuklarda deri ile ilgili
sikayet veya lezyon varliginda ebeveynlerin bir boliminin
ilk basvuru noktasi cocuk sagligi ve hastaliklari poliklinikleri
olabilir. Bu vakalarin bir bolimiinde olasi taniyr dogrulama,
taniya ulagsma ya da tedavi planlama noktasinda dermatolo-

Abstract

Introduction: Skin lesions in chilhood may be due to an isolated skin
disease or other diseases. Diagnosis of these lesions is important be-
cause of early and effective treatment. The aim of this study is to eval-
uate pediatric skin lesions leading to dermatology consultations for
diagnosis or treatment.

Methods: Patient data of consultations from pediatrics clinic to der-
matology clinic between January 2014 - December 2017 was ob-
tained retrospectively. Patients with no missing data were included
in the study.

Results: Of 500 child patients, 226 (45.2%) were girls and 274 (54.8%)
were boys. Their ages varied between one day and 17 years, and the
mean age was 5.14+4.7 years. The number of outpatient and inpatient
consultations were 425 (85%) and 75 (15%), respectively. In 130 pa-
tients (26%), pediatrics and dermatology clinics had the same diagno-
sis; however, in 73 patients (14.6%), two clinics had different diagnosis.
In 297 patients (59.4%), there was no diagnosis / pre-diagnosis in the
consultation note. The most common skin diseases diagnosed after
consultation were eczema, infections, insect bite reactions, kserosis
cutis (dry skin) and nail diseases, respectively.

Discussion and Conclusion: Knowledge about the differantial diag-
nosis and treatment of generalized skin rashes and eczemas should
be improved. Insect bites should be considered in the differential di-
agnosis of both localized and generalized skin rashes.

Keywords: Child, skin disease, skin lesion, dermatology, consultation.

ji klinigi destegdi alinmasi gerekebilir.**! Bu ¢alismanin ama-
a1, uzman ya da uzmanlk egitimi alan pediatri hekimlerinin
dermatoloji gortst alma ihtiyaci hissettikleri deri lezyon /
sikayetlerinin belirlenmesi, tani ya da tedavi konusunda go-
rus ihtiyaci hissettikleri hastalik gruplarinin saptanmasi ve
bu hastalik gruplarinda ayirici tanida fayda saglayabilecek ip
uclarinin dermatolog goéziyle degerlendirilmesidir. Bu sayede
pediatri hekimlerine deri lezyonlarina iliskin diizenli teorik ve
/ veya klinik bilgi desteginin saglanacagi alanlar belirlenebilir,
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uzmanlik egitimi alan pediatri hekimlerinin dermatoloji ro-
tasyonunda klinik tecrlibelerini artirmanin fayda saglayacadi
hastalik gruplar saptanabilir. Ayrica deri lezyon/sikayetlerine
yonelik klinik yaklasim iyilestirilerek hasta tani ve tedavisine
yonelik daha hizli ve etkin ¢oztimler elde edilebilir.

Gere¢ ve Yontem

Galismaya Ocak 2014-Aralik 2017 tarihleri arasinda Gazios-
manpasa Universitesi Arastirma ve Uygulama Hastanesi cocuk
saghigr hastaliklari kliniginden dermatoloji klinigine konsiiltas-
yonla danisilan 18 yas alti hastalar dahil edildi. Hastalara ait ka-
yitlar retrospektif olarak tarandi. Hasta verileri (ad-soyad, cinsi-
yet, yas) ve hastaliga ait veriler (deri sikayetinin lokalizasyonu,
sikayetin yayginlik durumu, dermatoloji klinigi tanisi, cocuk
saghigr ve hastaliklar klinigi ile tani uyumu) kaydedildi. Veri-
lerde eksiklik bulunmayan hastalar ¢calismaya dahil edildi. Has-
talik tanisinda uygulanan yontemler (anamnez, dermatolojik
muayene, nativ preparat, histopatolojik inceleme) kaydedildi.

Calisma oncesi etik kurul onayi alindi (17-KAEK-197,06.02.2018
/83116987-059).

Dermatoloji klinigine yapilan tim konsiltasyonlarin %9'unun
cocuk saghgr ve hastaliklar kliniginden yapildigi 6ngoralda-
glinde; %80 gli¢, %5 yanilma payi ve 0,039'luk etki buyukliga
ile 6rneklem biyukligu 495 olarak belirlendi. Dolayist ile calis-
maya 500 kisinin alinmasina karar verildi. Orneklem biiy(kli-
gl G*power 3.1.2 programi ile hesaplandi.

Verilerin analizi Statistical Package for Social Sciences (SPSS
Inc, Chi, IL) version 20 programi ile gerceklestirildi. Verilerin
degerlendirilmesinde tanimlayici istatistiksel metotlar kul-
lanildi. Surekli degiskenlere ait veriler ortalama ve standart
sapma seklinde; kategorik degiskenlere ait veriler ise sayi ve
yuzde seklinde verildi.

Bulgular

Cahismada 274'U (%54,8) erkek, 226's1 (%45,2) kiz olmak Uzere
500 ¢ocuk hasta mevcuttu. Hastalarin yas araligi bir gtin ile 17
yil arasinda degismekte olup, yas ortalamasi 5,14+4,7yil idi.

Hastalik tanisina en sik (%91) anamnez ve dermatolojik mu-
ayene ile ulasilirken, fungal enfeksiyon, vaskiilit ve ilag ertip-
siyonu tanilarina ek incelemelerle (histopatolojik inceleme,
nativ preparat) ulasildigi saptandi.

Konsiiltasyonlarin 425'ini (%85) poliklinik basvurusu yapan
hastalar, 75'ini (%15) yatan hastalar olusturmaktaydi.

Deri lezyon/sikayeti 360 hastada (%72) sinirh bir alanda iken,
140 hastada (%28) viicutta yaygin dagihm gostermekteydi.

Tutulan vicut bolgesi degerlendirildiginde, 143 hastada
(%28,6) lezyonlar yayginken; 170 hastada (%34) ekstremite, 70
hastada (%14) yliz, 36 hastada (%7,2) govde, 26 hastada (%5,2)
sacli deri, 24 hastada (%4,8) anogenital, 21 hastada (%4,2) tir-
nak, 10 hastada (%2) oral mukozada lezyon/sikayet mevcuttu.

En sik danisilan hastalik gruplari sirasiyla; dermatitler, enfeksi-
yonlar, bocek 1singi reaksiyonlari, kserosis kutis ve tirnak has-

Tablo 1. Konsiiltasyonda saptanan hastalik gruplari

Hastalik grubu Hasta sayisi Hasta orani (%)

Ekzema 108 21,6
Enfeksiyon 93 18,6
Bbcek isirgi reaksiyonu 61 12,2
Kserosis kutis 53 10,6
Tirnak hastaliklar 18 3,6
Urtiker 16 32
Vaskadilit 15 3

Enfestasyon 11 2,2
ilac reaksiyonlari 10 2

Diger 115 23

Toplam 500 100

taliklarydi. Konsiiltasyonda saptanan hastalik gruplari Tablo
1'de gosterildi.

Bulas riski tasiyan 104 hastalik (%20,8) etiyolojisine gore sinif-
landirldiginda; 50'sinin (%10) viral, 24'nlin (%4,8) bakteriyel,
19'unun (%3,8) fungal ve 11'inin (%2,2) paraziter orijinli oldu-
gu saptandi.

Konsiiltasyon ile danisilan hastalarin klinikler arasi tani uyu-
mu dederlendirildiginde; 130 hastada (%26) klinikler arasi
tani uyumu varken, 73 hastada (%14,6) her iki klinigin hastalik
tanisinin farkh oldugu saptandi. Hastalarin 297'sinde (%59,4)
ise konsiiltasyon istemi sirasinda dntani/taninin belirtiimedi-
gi gozlendi. Jeneralize dokiintliyle seyreden ilag reaksiyonlari,
viral ekzantemler, Urtiker ve bocek isirigi reaksiyonlar konsuil-
tasyon istemi sirasinda ontani/tani belirtiimeyen ya da klinik-
ler arasi tani uyumunun nadir gézlendigi hastalik gruplariydi.
Konsiiltasyonda ontani/tani belirtme durumu ve klinikler arasi
tani uyumu Tablo 2'de gosterildi.

Tartisma

Dermatoloji ve cocuk saghgi ve hastaliklari klinigi, gerek deri-
yi ilgilendiren ortak hastaliklar, gerekse deri disi hastaliklarin
neden oldugu deri sikayet ve bulgulari nedeniyle siki iliski
icerisinde olan kliniklerdir.*! Yatan hastalarin dermatoloji kli-
niginden istenen konsdultasyonlarinin retrospektif olarak de-
gerlendirildigi, Turkiye'den bir calismada, cocuk sagligi ve has-
taliklari kliniginin, dahiliye, gogus hastaliklari ve acil servisten
sonra, en sik konsiltasyon isteyen dordiinci klinik oldugu
bildirilmistir.

Pediatrik yatan hastalardaki deri sikayetlerinin sikhgi ve spekt-
rumunu degerlendiren ve bu konudaki bilgi ve farkindalk
dizeyini artirmay! amaclayan ¢ok sayida retrospektif arastir-
ma mevcuttur.”? Bunlardan McMahon ve ark!nin™ yaptig
arastirmada enfeksiyonlar, atopik dermatitin de dahil oldugu
dermatitler, vaskiler anomaliler ve ilag reaksiyonlari pediat-
rik yatan hastalarda en sik konsiiltasyon nedeni olan hastalik
gruplari olarak bildirilmistir. Srinivas ve ark!nin®® retrospektif
olarak dermatoloji klinigine konsiiltasyonla danisilan 486 ¢o-
cuk hastayi degerlendirdigi calismalarinda ise, en sik danigilan
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Tablo 2. Konsiiltasyonda tani/ontani belirtme durumu ve klinikler arasi tani uyumu

Hastalik grubu Hastalik Hastalik Tani/ Uyumsuz' Uyumlu* Toplam
alt grubu ontani yok* hasta sayisi
n % n % n %
Ekzema Atopik dermatit 22 50 0 0 22 50 44
Kontakt dermatit 28 90,3 1 33 2 6,4 31
Seboreik dermatit 16 100 0 0 0 0 16
Diaper dermatit 2 25 0 0 6 75 8
Numuler dermatit 4 100 0 0 0 0 4
Perianal dermatit 4 100 0 0 0 0 4
Fitofotodermatit 0 0 1 100 0 0 1
Enfeksiyon Viral Anogenital sigil 0 0 1 50 1 50 2
Verruka vulgaris 1 10 0 0 9 920 10
Herpes virus enfeksiyonu 3 42,8 1 14,4 3 42,8 7
Molluskum kontagiosum 4 80 1 20 0 0 5
El ayak agiz hastaligi 5 35,7 4 28,6 5 35,7 14
Eritema infeksiyosum 3 75 1 25 0 0 4
Varisella 0 0 2 50 2 50 4
Roseola infantum 2 50 1 25 1 25 4
Bakteriyel Folikiilit 8 80 1 10 1 10 10
impetigo 8 88,9 0 0 1 11,1 9
Kizil 0 0 0 0 1 100 1
Akut paronisi 2 100 0 0 0 0 2
Selulit 0 0 0 0 1 0 1
SSSS§ 0 0 0 0 1 0 1
Fungal intertrijindz kandidiasis 1 33,3 2 66,7 0 0 3
Tinea (kapitis/korporis/pedis) 6 75 0 0 2 25 8
Onikomikoz 1 50 0 0 1 50 2
Pitriasis versikolor 5 83,3 1 16,7 0 0 6
Bocek isirigi reaksiyonu Bocek isirigi 38 62,3 19 31,1 4 6,6 61
Kserosis kutis Kserosis kutis 37 69,8 4 7,6 12 22,6 53
Tirnak hastaliklar Beau cizgileri 2 66,7 1 333 0 0 3
Onikodistrofi 3 42,8 3 42,8 1 14,4 7
Onikomadezis 5 833 1 16,7 0 0 6
Subungual hematom 1 100 0 0 0 0 1
Trakionisi 1 100 0 0 0 0 1
Urtiker Akut Urtiker 5 31,3 4 25 7 43,7 16
Vaskiilit Akut infantil hemorajik 6dem 2 66,7 1 333 0 0 3
Lokositoklastik vaskdlit 3 30 0 0 7 70 10
Urtikeryal vaskiilit 1 50 1 50 0 0 2
ilac iliskili durumlar ilac ertipsiyonu 8 80 1 10 1 10 10
Enfestasyon Skabiyez 4 40 5 50 1 10 10
Pedikdlosis 0 0 0 0 1 100 1
Diger" 62 53,9 16 14 37 32,1 115
Toplam 297 59,4 73 14,6 130 26 500

*: Konsiiltasyon istem notunda tani/dntani belirtilmemis; *: Ontani/tanida klinikler arasi uyum yok; *: Ontani/tanida klinikler arasi uyum var; %: Stafilokoksik haslanmis deri
sendromu; ": Tekrarlayan oral aft, miliaria, pitriazis alba, pitriazis rosea, eritema nodozum, mastositoz, iktiyozis, akne, hemanjiom, travmatik bul, hidroa vaksiniforme, eritema
toksikum neonatarum, palmar peeling, psorizis, alopesi areata, bolgesel hiperhidroz, prurigo, granuloma annulare, perles, pernio, intertrigo, juvenil bahar ertipsiyonu, aplazia
kutis konjenita, atrofik glossit, morfea, nevus depigmentozus, piezojenik pedal papil, pigmente purpurik dermatoz, pilomatrikoma, polimorf isik ertipsiyonu, terra firma forme
dermatozu, yanik, yenidoganin subkutan yag nekrozu, epidermolizis biilloza, eritema multiforme, akantozis nigrigans, albinizm.
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hastalik gruplari; enfeksiyonlar, acil dermatolojik durumlar ve
genodermatozlar olarak bildirilmistir. Tirkiye'de ikinci basa-
mak bir cocuk hastanesindeki 539 hastanin dermatoloji klini-
gine yapilan konsdltasyonlarinin, retrospektif olarak degerlen-
dirildigi calismada; en sik konslltasyon nedeni olan hastalik
atopik dermatit ve diger dermatitler iken, bunu vaskiilitler,
ilac erlipsiyonlari, enfeksiyonlar ve trtiker tanilarinin izledigi
bildirilmistir.® Calismamizda, en sik saptanan hastalik grupla-
ri; dermatitler, enfeksiyonlar ve bocek isirigi reaksiyonlariydi.
Bazi calismalarda daha yiliksek oranda bildirilen vaskiilit, ilag
erlipsiyonu, acil dermatolojik durumlar gibi tablolarin bu calis-
mada daha disiik oranda g6zlenmesinin, konsultasyonla da-
nisilan hastalarin %85'inin ayaktan poliklinik bagvurusu yapan
ve olasilikla klinik tablonun daha hafif oldugu hasta grubu ol-
masiyla iliskilendirilebilecegini duisiintiyoruz. Bununla birlikte,
poliklinik agirlikh hasta degerlendirmesinin, pediatri hekimle-
rinin glnlik pratikte daha sik karsilasacaklar deri sikayet/lez-
yonlarinin saptanmasi agisindan daha faydali bir degerlendir-
me olacagi kanaatindeyiz.

Konsultasyonla danisilan en sik hastalik grubu ekzemalar olup,
ekzemalarda ilk Ug sirayi, atopik, kontakt ve seboreik derma-
tit almaktaydi. Atopik dermatitin etiyopatogenezi oldukca
karmasiktir ve giliniimiizde halen tamamiyla aydinlatiimis
degildir."" Hastaligin patogenezinde etkili olan faktorler ge-
netik yatkinlk, cevresel faktorler, epidermal bariyer fonksiyon
bozuklugu ve immiin disregtilasyondur."" Hastaligin tedavisi
cok yonli yaklasim gerektirmekte olup; bunlar tetikleyici fak-
torlerin eliminasyonu, deri bariyerinin yenilenmesi ve derinin
hidrasyonu, hasta egitimi ve deri inflamasyonunun farmako-
lojik tedavisini icerir.'? Tetikleyici faktorlerin eliminasyonu
asamasinda; sicak ve disiik nemden kacinilmasi, stafilokok-
kus aureus ve herpes simpleks virlis gibi deri enfeksiyonlari-
nin tedavisi, sedasyon ve kasinti azaltma amacli sedatif oral
antihistaminik kullanimi ile stres ve anksiyetenin giderilmesi
yer alir.'? Aeroallerjen ve gida allerjilerinin atopik dermatitte
atagi siddetlendiren faktorler oldugu konusu ise tartismalidir.
0314 Deri hidrasyonunu saglamada emolyenler giinde bir-{g¢
kez uygulanmalidir.™ En iyi uygulama banyodan ¢iktiktan he-
men sonraki bes dakika icinde, fazla su bir havluyla silindikten
sonra, yapilan uygulamadir. Sedatif antihistaminikler kasin-
tiy1 azaltmasinin yani sira 6zellikle uyku probleminin asiima-
sini saglayarak da tedaviye katkida bulunur.™ Farmakolojik
tedavide, hafif vakalarda dislik potens topikal kortikostero-
idler iki-dort hafta sliresince; orta ve ileri siddette vakalarda
orta-yiiksek potens topikal kortikosteroidler iki haftayr gec-
meyecek siireyle kullanilabilir." Akut siddetli alevlenmelerde
kisa suireli oral kortikosteroid tedavisi gerekebilir. idame teda-
visi aralikl diisiik potens topikal kortikosteroid ya da topikal
imminmodyilatorlerle saglanabilir. Viicudun nemlendirilmesi,
atopik dermatitin idame tedavisinde de en 6nemli yaklasim-
lardan biridir."®

Calismamizda sik danisilan egzemalardan olan kontakt der-
matitler, pediatrik populasyonda sik goriilmekte olup, allerjik
ve irritan olmak Uzere iki grupta incelenir.'” Kontakt allerjen-
lere karsi gelisen sensitizasyon infant donemde baslar ve ad6-

lesan doneme dogru artarak devam eder.'® Siklikla atlanan
bir tani olup, taniya ulasmada, hikaye ve fizik muayeneye ek
olarak deri yama testi kullanilabilir.'"” Konsdiltasyonlarda sik
go6zlenen bir egzema cesidi olan seboreik dermatit ise, sacli
deri, ylz ve intertrijindz alanlar gibi sebase glandlarin yogun
oldugu alanlarda, eritemli zeminde yagli gorinimld, sarimsi
skuamla karakterizedir."” infant dénemde sach deri yerlesimi-
ne ek olarak, diaper dermatit kliniginde de gorilebilir. Egze-
malarda dogru taniya ulasmada, hikaye ve dermatolojik mua-
yenenin 6nemi biylktur.

ikinci siklikta danisilan hastalik grubu enfeksiyonlar olup,
konsiltasyonda ontani belirtilmeyen ya da klinikler arasi
uyum gozlenmeyen en sik enfeksiyon nedeni viral hastalik-
lardi. Bu grup hastaliklarda konstltasyon isteminde belirtilen
en sik 6n tanilar ilag ertipsiyonu ve Urtikerdi. Bu durumun,
viral dokiintili hastaliklarda, dokiintli 6ncesinde gozlenen
atesin nedeni olabilecek bir odak saptanamamasi ve verilen
ampirik antibiyoterapi sonrasi dokuntiinlin ortaya ¢ikmasiy-
la klinik tablonun karmasik hale gelmesi nedeniyle olabile-
cegini diistinlyoruz. Ayrica, ilag eripsiyonlarinin en sik for-
mu olan makiilopapdler dokiintd, viral ekzantemler ile klinik
olarak karisabilir. Viral enfeksiyonlarin siklikla atesin eslik et-
tigi kasintisiz ve soluk eritemli dékiintlyle seyrederken; ilag
erlipsiyonlarinda lezyonlarin siklikla kasintili olacagdi ve inf-
lamatuvar doku reaksiyonunu isaret eden canh kirmizi-mor
renkte gorilebilecegini ve bu klinik 6zelliklerin iki tabloyu
ayirmada faydali olabilecegini dislinliyoruz. Ayrica hemog-
ram tetkikinde 16kositoz varligi, enfeksiyon; eozinofil yliksek-
ligi, ilag erlpsiyonunu destekler laboratuar bulgulari olarak
taniya ulagsmada yardimci olabilir.

Viral hastaliklarin klinik olarak karisabilecegi bir diger hasta-
lik olan Urtiker, kasintili papil ya da plaklarda karakterizedir.
201 Ayrica dermal 6demle karakterize irtikerde kasinti ovmayla
rahatladigindan deride ekskoriasyonun sik gézlenen bir du-
rum olmadigini diistintiyoruz. Urtikerde lezyonlarin 1-24 saat
icinde kendiliginden kaybolmasi tipiktir.?" Bu nedenle kaybol-
makta olan plaklarin viral dékiintu klinigini taklit edebilecegi
ve tanitya ulasmada zorluga neden olabilecegini diistiinliyoruz.
Bundan dolayi lezyonlarin glin icerisinde yer degistirip degis-
tirmediginin sorgulanmasi taniya ulasmada ipucu olarak de-
gerlendirilebilir2? Ayrica bu bulgunun, drtikeri, lezyonlarda
yer degistirmenin gézlenmedigi ilag erlipsiyonundan ayirma-
da da faydali bir bulgu olabilecegini dislinliyoruz. Hastadan
net klinik bilginin alinamadigi durumlarda, birkag¢ adet Grtiker
plagi sinirinin gizilerek 24 saat sonraki kontrolde plaklarin kay-
bolup kaybolmadiginin degerlendirilmesi de Urtiker tanisini
dogrulamada yararl olabilir.

El ayak agiz hastaliginda tuttugu lokalizasyonlar nedeniyle ti-
pik vakalarin tanisi kolay olmakla beraber, bu lokalizasyonlar
disinda da lezyonlarin géraldigi atipik vaka varligi da akilda
tutulmali ve yaygin deri dokiintiisiiniin gorildigu hastalikla-
rin ayirici tanisinda distindlmelidir.2?

Semptomatik oldugunda siddetli tabloyla seyredebilen pri-
mer herpes virlis enfeksiyonu, siklikla ilk 6 yasta gecirilmek-
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te olup, cogunlukla ilk atak asemptomatiktir.'?! Semptomatik
gecirildiginde ise, yaygin oral afti taklit eden akut gingivosto-
matit tablosu seklinde ortaya ¢ikar.”” Bu ¢alismada bir hastada
primer herpes viriis enfeksiyonu saptanmis olup, oral aft teda-
visiyle klinik diizelme saptanmayan hastada klinik tablo siste-
mik antiviral tedaviyle hizla gerilemistir. Cocukluk yas grubun-
da klinik olarak atesin eslik ettigi ve oral aft benzeri multiple
yaygin erozyon ve Ulserasyon varliginda primer herpes viris
enfeksiyonunun ayirici tanida diisiiniilmesinin faydali olabile-
cegini distinliyoruz.

Fungal enfeksiyonlardan olan intertrijindz kandidiazis, siklkla
diaper dermatit ontani/tanisiyla danisiimisti. Lezyon cevresin-
de satellit papdl ve pustillerin varlidi, diaper dermatit lizerine
eklenen kandidal enfeksiyon acisindan destekleyici bir bulgu
olarak akilda tutulmalidir.?¥

Konsiiltasyon tanilarinin %12'sini olusturan bocek isirigi reak-
siyonlarinda dermatoloji ile uyumlu tani orani oldukca duisiik
olup, 61 hastanin dordiinde (%6,6) tani uyumu gdzlendi. Bu
grubun konsiiltasyon notunda en sik belirtilen dntani/tanilarin
ilac ertipsiyonu, Urtiker ve sellilit oldugu saptandi. Bocek isirigi
reaksiyonlarinin siklikla yaz aylarinda gorilir ve ekstremiteler
gibi viicudun distal ve acik alanlarina lokalize olma egilimin-
dedir.? Dikkatli muayene ile lezyon ortasinda, bocek isirigina
bagli gelisen pikdr izinin gortilmesi de taniya ulasmada faydal
olabilir. Klinik olarak kasintili papil disinda isingin neden ol-
dugu siddetliinflamatuvar reaksiyona sekonder olarak eritemli
nodil, vezikil ya da bl de gelisebilir.2*!

Enfestasyon grubunda yer alan hastaliklardan skabiyez 10
hastada saptanmis olup, bu hastalarin birinde 6ntanida skabi-
yez vardi. Oldukca bulasici olmasi nedeniyle skabiyezin erken
teshisinin, saglik calisanlarina bulasin dnlenmesi ve hastali-
gin toplumda yayihminin éniine gecilmesi agisindan oldukga
énemli oldugunu disiiniyoruz. Ozellikle gece siddetlenen
jeneralize viicut kasintisi ve aile bireylerinde de benzer sika-
yetlerin varliginda ayirici tanida skabiyez de dustintlmelidir.2®

Tirnak hastaliklari grubunda danisilan 18 hastadan altisinda
goriilen onikomadezis tablosu, tirnak blyimesinin gegici ola-
rak durmasi nedeniyle tirnak plagi proksimalinin tirnak mat-
riksinden ayriimasiyla karakterizedir.?”? Onikomadezis gelisi-
minden dnceki bir-iki ayda gecirilen viral hastalik sorgusu olasi
etiyolojik nedeni bulmak acisindan faydali olabilir.?”? Ozellikle
el ayak agiz hastaligi sonrasi gelisen onikomadezisle ilgili cok
sayida olgu bildirimi mevcuttur.?”? Bunun disinda ilaglar ve tir-
nada lokal travma da onikomadezis nedeni olabilir.?”

Kisithihklar

Galisma retrospektif dizaynda ve tek merkezlidir. Calismada,
sadece konsultasyon ile danisilan hastalar degerlendirmeye
alindigindan, pediatri poliklinigine basvuran hastalardaki deri
sikayeti/lezyon sikligi, bu basvurulardaki her bir hastaligin ora-
ni ve bu hastalik nedenli konsiiltasyon istenme orani hesapla-
namamistir. Bununla birlikte, her iki klinigin de degerlendirdigi
hastalarin ¢alismaya alinmasinin, tani uyumunun degerlendi-
rilebilmesi acisindan daha faydali olacagini diisiintiyoruz.

Sonug¢

Sonug olarak, atopik dermatitin de dahil oldugu dermatitler
ile jeneralize deri dokiintuisuyle giden hastaliklarin tani ve ayi-
rici tanisina yonelik bilgi diizeyinin artiriimasi faydah olabilir.
Bocek isingi reaksiyonlari cok farkh kliniklerle karsimiza ¢ika-
bileceginden hem lokalize hem de jeneralize deri dokiintuleri-
nin ayirici tanisinda distilmelidir. Yiiksek oranda bulasici olan
skabiyez, jeneralize kasintiyla gelen hastalarin ayirici tanisinda
dustinilmelidir. Deri lezyonlarinda ayirici taninin karmasiklig
nedeniyle, hastalarin erken tani ve etkin tedavisi icin, gerekli
gorulen her durumda konstltasyon hizmetinden yararlanil-
masinin faydali olacagi kanaatindeyiz.

Cikar catigmasi: Bildirilmemistir.
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Ozet

Amag: Bu calismada hastanemiz yogun bakim {initelerinde (YBU)
yatan hastalarda Pseudomonas ve Acinetobacter izolatlarinda ¢oklu
ilac direnci (CID) gelismesine neden olan karbapenem direncinin
genotipik analizlerle ortaya konulmasini amaclanmistir.

Gereg ve Yontem: Calismada, Nisan 2014-Aralik 2014 tarihleri ara-
sinda Yiiziincii Y1l Universitesi Dursun Odabas Tip Merkezi YBU'deki
hastalardan izole edilen 51 Acinetobacter baumannii ve 51 Pseu-
domonas aeruginosa izolatlarinda karbapenem direncine neden
olan genler arastiriimistir. izolatlarin antimikrobiyal duyarhliklari,
Kirby-Bauer disk diflizyon yontemi ve BD Phoenix (Becton Dickin-
son, ABD) otomatize sistemi ile belirlenmistir. Tim izolatlarda kar-
bapenem direncine yol acan IMP, VIM, GES, GIM, SPM, OXA-10, OXA-
23 ve OXA-51 gen bodlgeleri Polimeraz Zincir Reaksiyonu (PZR) ile
belirlenmistir. Ayrica tim izolatlarda pulse field gel electrophorezi
(PFGE) ile klonal iliski ortaya konmustur.

Bulgular: Toplam 102 izolatin hicbirinde IMP, VIM, GES, GIM gen
bélgeleri tespit edilmemistir. A. baumannii izolatinin tamaminda en
az bir gen bolgesi pozitif olmak lizere %98'inde OXA-51, %77'sinde
OXA-23 ve %4'linde SPM geni pozitif bulunmustur. Bu izolatlarda;
%77 oraninda OXA-23 ile OXA-51 ve %4 oraninda OXA-23, OXA-51
ile SPM birlikteligi saptanmistir. P. aeruginosa izolatinda ise OXA-51
%18 ve OXA-10 ise %14 oraninda tespit edilmistir. PFGE yontemi
ile klonal iliski analizi sonuclarina gore A. baumannii izolatlarinin
kiimelesme orani %80 olarak belirlenirken P. aeruginosa da bu oran
%53 olarak belirlenmistir.

Sonug: Calismamizda A. baumannii suslarinin karbapenem diren-
cinden SPM, OXA 23 ve OXA 51 ve P. aeroginosa suslarinin karba-
penem direncinden OXA 10 ve OXA 51 tipi karbapenemaz genleri
sorumlu bulunmustur.

Anahtar Sozciikler: A. baumannii; karbapenemase; P. aeruginosa.

Abstract

Introduction: The aim of this study was to determine the carbapenem
resistance in Pseudomonas and Acinetobacterisolates in the intensive
care units (ICU) of our hospital by genotypic analysis.

Methods: Study strains included imipenem or meropenem resistant
51 Acinetobacter baumannii and 51 Pseudomonas aeruginosa iso-
lates between April 2014-December 2014 at intensive care units in
YYU, Dursun Odabas Medical Center, Turkey. Antimicrobial suscepti-
bility testing of the isolates were performed by Kirby-Bauer disk dif-
fusion method and BD Phoenix automated system in our hospital. All
strains that cause carbapenemase encoding genes by IMP, VIM, GES,
GIM, SPM, OXA10, OXA-23 and OX-51 gene regions were investigated
with Polymerase Chain Reaction. Pulsed Field Gel Electrophoresis
(PFGE) was performed to detect moleculer epidemiologic relation-
ships among the isolates.

Results: A total of 102 isolates evaluated for carbapenemase gene re-
gions of IMP, VIM, GES, GIM were not observed in any of the isolates.
The presence of the carbapenem resistant of OXA-51 (98%), OXA-51
(77%), OXA-23 (77%) and SPM (4%) genes positive were found A.
baumannii isolates. In these strains, both OXA-23 and OXA-51 %77
and OXA-23&0XA-51&SPM %4 genes were observed. Detection of
OXA genes in P aeruginosa strains of OXA51 strains (18%) and OXA-
10 strains (14%) showed multidrug-resistant. According to the clonal
relationship between the isolates were identified by pulsed-field gel
electroforesis, cluster rate was found to be 80% A. baumannii strains
and 53% R aeruginosa strains.

Discussion and Conclusion: In our study, carbapenemase genes cod-
ing for SPM, OXA 23 and OXA 51 were responsible for carbapenem
resistance of A. baumanniiisolates, while genes coding for OXA 10 and
OXA 51 were identified in carbapenem-resistant P aeruginosaisolates.

Keywords: A. baumannii carbapenemase; £ aeruginosa.
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Antibiyotik direnci yaygin ve kontrolsliz antibiyotik kulla-
nimina bagh olarak glinimuzde buyik bir sorun haline
gelmistir. Ozellikle yogun bakim (nitelerinde sikca gériilen
hastane enfeksiyonlarinda coklu ilag¢ direnci (CiD) belirlenen
mikroorganizmalar daha ¢ok 6nem kazanmistir. Bu initeler-
de hastalik etkeni olarak en sik izole ettigimiz nonfermenta-
tifler Pseudomonas ve Acinetobacter izolatlaridir. Bu bakteri-
lerin etken oldugu enfeksiyonlarda kullanilan antibiyotiklere
karsi direncin artmasi tedavide gicliiklere sebep olmaktadir.
Direncli nonfermentatif mikroorganizmalarin sebep oldugu
enfeksiyonlar mortalitenin artmasina, hastane yatis siiresinin
uzamasina ve tedavi maliyetinde artislar gibi sorunlara sebep
olmaktadir."

Karbapenemler, penisilin ve sefalosporin gibi beta laktamlara
direncli bakteri turlerinin coguna karsi etkilidir. Ama son yil-
larda 6zellikle nonfermantatif gram negatif bakteriler arasinda
karbapenemlere karsi artan bir direng problemi gézlenmek-
tedir.24

Bu calismada hastanemiz Yogun Bakim Unitelerinde (YBU)
yatan hastalarda en sik rastlanan nonfermentatiflerden Pseu-
domonas ve Acinetobacter izolatlarinda CID gelisimine sebep
olan Metallo beta laktamaz (MBL) direnci fenotipik ve genoti-
pik analizlerle ortaya konulmasini amaclanmistir.

Gerec¢ ve Yontem

Nisan 2014-Aralik 2014 tarihleri arasinda Yiiziinci Yil Universi-
tesi Dursun Odabas Tip Merkezi Mikrobiyoloji Laboratuvarin-
da imipenem veya meropenem direncli 51 Acinetobacter bau-
mannii ve 51 Pseudomonas aeruginosa izolati ¢alismaya dahil
edilmistir. izolatlarinin antimikrobiyal duyarliliklari, Kirby-Ba-
uer disk diflizyon yontemi ve BD Phoenix (Becton Dickinson,
ABD) otomatize sistemi ile belirlenmistir. MBL varhd, ¢ift disk
sinerji testi (CDST), kombine disk testi (KDT), Modifiye Hodge
testi (MHT) ile tespit edilmistir. Tim izolatlarda karbapenem
direncine yol acan IMP, VIM, GES, GIM, SPM, OXA-10, OXA-23
ve OXA-51 gen bolgeleri Polimeraz Zincir Reaksiyonu (PZR)
ile belirlenmistir. Ayrica tiim izolatlarda Pulsed-field jel elect-
rophorezi (PFGE) ile klonal iliski ortaya konmustur. Molekdiler
bant analizleri icin benzerlik hesaplarinin yapilmasinda Pear-
son korelasyon katsayisi ve kiimelesme analizi icin de UPG-
MA (Unweighthed Pairvise Grouping Matematical Avenaging
matematiksel ortalamayla agirliksiz ciftlerin gruplandiriimasi)
yontemi kullanildi.

Sonuglar

Calismaya karbapenem direncli 51 P. aeruginosa ve 51 A. ba-
umannii olmak lzere toplam 102 adet izolat dahil edilmistir.
Galismaya alinan 102 izolatin 18'i (%18) ¢cocuk yogun bakim,
84'U (%82) yetiskin yogun bakim Unitelerinden izole edilmis-
tir. Hastalarin yasi 11 guinliik ve 87 yas arasinda degismektey-
di (ortalama yas: 35.6, SS: 23.6). Her biri farkli hastadan izole
edien bu izolatlar izolasyon tarihlerine gore kronolojik ola-
rak numaralanmistir. Hastalarin YBU'de kalis siiresi ortalama
3.3 ay oldugu belirlenmistir. Hastalar agirlikli olarak solunum

Tablo 1. Elde edildikleri birimlere gore izolatlarin ve 6rnek

tirlerinin dagilimi

Klinik Ornek A. baumannii  P. aeruginosa

Cocuk YBU Kan 7

(n=18) idrar 0 5
Kulak 0 2

Trekeal aspirat 1 1

Yara 0 1

BOS 0 1
Trekeal aspirat 32 20
Yara 5 6

idrar 1 9

Kan 3 2
0 3

2 1

Yetiskin YBU
(n=84)

Kulak
Plevra sivisi
Toplam 51 51

YBU: Yogun bakim initesi.

yolu enfeksiyonlari nedeniyle (%53) takip edilmekteydi. Cocuk
YBU'de 10 adet P. aeruginosa ve 8 adet A. baumannii izole edi-
lirken, yetiskin YBU'de 43 adet A. baumannii ve 41 adet P. ae-
ruginosa izole edilmistir. izolatlarin elde edildigi yer ve érnek
tlrlerine gore dagilimi Tablo 1'de gdsterilmistir.

Calismada disk diffiizyon ve otomatize sistemle imipenem ve
meropeneme direncli bulunan 51'i A. baumannii, 51'i P. aerugi-
nosa izolatlarinin diger antibiyotiklere duyarlilik test sonuglari
Tablo 2'de verilmistir.

Calisilan kdkenlerde IMP, VIM, GES, GIM, SPM, OXA-51, OXA-
23, OXA-10 grup genlerinin varligini arastirmak amaciyla
PZR yapildi. Toplam 102 izolatin hig¢ birinde IMP, VIM, GES,
GIM gen bolgeleri tespit edilemedi. A. baumannii izolatlari-
nin tamaminda SPM, OXA-51 ve OXA-23 gen bodlgelerinden
en az bir tanesi pozitif bulundu. P. aerugonosa'da izolatlarin
16'sinda (%31); OXA-51 (%18) ve OXA-10 (14) gen bdlgele-
rinden en az bir tanesi pozitif bulundu. PFGE ile pozitiflik
saptanan gen bdlgelerinin izolatlara gore dagilimi Tablo 3,
Sekil 1, 2'de verilmistir.

Tiplendirilen 51 A. baumannii izolatinda 38 farkli PFGE profili
gostermistir. Klonal yonden iliskili izolatlar, 13 farkli kime ice-
risinde yer almaktadirlar. Toplam 51 A. baumannii izolatunun
41'i herhangi bir kiime icerisinde yer almaktadir. izolatlarin k-
melesme orani %80'dir.

En biylk kiime; 7 izolatin yer aldigi VI ile kodlanan kiimedir.
Bunu sirasiyla; | (6 izolat), VIII (6 izolat), IV (4 izolat), Il (2 izolat),
Il (2 izolat), X (2 izolat), XI (2 izolat), XII (2 izolat), Xl (2 izolat),
XIV (2 izolat), XV (2 izolat), XVII (2 izolat) kiimeleri takip etmek-
tedir (Sekil 1).

Tiplendirilen 51 P. aeruginosa izolatinin 43 farkli PFGE profili
gostermistir. Klonal yonden iliskili izolatlar, 11 farkli kime ice-
risinde yer almaktadirlar. Toplam 51 P. aeruginosa izolatinin
27'si herhangi bir kiime icerisinde yer almaktadir. izolatlarin
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Tablo 2. A. baumannii ve P. aeruginosa izolatlarinin antibiyotik duyarlilik test sonuclar

Antibiyotik A. baumannii P. aeruginosa

n S | R (%) n S | R (%)
Aztreonam 51 0 0 51 (100) 51 13 8 30 (59)
Gentamisin 51 0 0 51 (100) 51 20 2 29 (57)
Seftazidim 51 0 0 51 (100) 49 20 6 23 (45)
Ciprofloksasin 51 0 0 51 (100) 51 28 3 20 (39)
Sefoperazon 51 0 0 51 (100) 51 17 15 19 (37)
TPZ 51 0 0 51 (100) 51 33 0 18 (35)
Levofloksasin 51 0 0 51 (100) 37 20 1 16 (31)
Sefepim 51 0 0 51 (100) 51 17 21 13 (26)
SAM 51 0 0 51 (100) - - - -
Seftriakson 51 0 0 51 (100) - - - -
TIC 51 0 0 51 (100) - - - -
Amikasin 51 2 0 49 (96) 51 37 4 10 (20)
TMP-SXT 51 20 0 31(61) = = = =
Kolistin 51 51 0 0(0) 5 5 0 0 (0)
Norfloksasin - - - - 14 10 0 4(8)

n: Test edilen izolat sayisi; TPZ: Piperasilin-tazobaktam; SAM: Ampisilin-sulbaktam; TIC: Tikarsilin-klavulonat; TMP-SXT: Trimetoprim-sulfametoksazol.

Tablo 3. Bakterilerde tespit edilen gen bélgeleri

Genler A. baumannii P. aeruginosa
n=51 (%50) n=51(%50)
n % n %
SPM 2 4 - _
OXA-51 50 98 9 18
OXA-23 39 77 - -
OXA-10 — — 7 14
OXA-23 ve OXA-51 39 77 = =
SPM, OXA-23 ve OXA-51 2 4 = =

kiimelesme orani %53'tir.

En buyuk kiime; 4 izolatin yer aldigi XlI ile kodlanan kiimedir.
Bunu sirasiyla; 1 (3 izolat), V (3 izolat), XXI (3 izolat), IV (2 izolat),
XIV (2 izolat), XIX (2 izolat), XXIII (2 izolat), XXVIII (2 izolat), XXIX
(2 izolat), XXXIII (2 izolat) kiimeleri takip etmektedir (Sekil 2).

Tartisma

Yogun Bakim Uniteleri, invaziv girisimlerin siklikla yapildigi
birimler olup, uzun sireli yatis tedavi olma, yanik tedavileri,
immiin yetmezlik, malignensi gibi altta yatan risk faktorlerleri,
blyik cerrahi girisimler ve uzun siireli genis spektrumlu anti-
biyotik kullanimi hastane enfeksiyonlari acisindan risk olustur-
maktadir.”! A. baumannii ve P. aeruginosa gibi nonfermentatif
bakteriler YBU'lerde siklikla karsimiza cikan hastane enfeksi-
yonu etkenidirler. Bu mikroorganizmalar CID olarak karsimiza
¢tkmakta ve bu izolatlarla olusan enfeksiyonlar tedavi gticlik-
lerine neden olmaktadir. Ampirik tedavi de dahil olmak tzere
bu etkenlerin neden oldugu enfeksiyonlarda karbapanemler

siklikla kullanilmakta ve bu durum karbapenem direncinde
artis olarak kendini géstermektedir.® Ozellikle nonfermenta-
tif gram negatif basillerde karbapenem direnci daha yiiksek
oranlarda gorilmekte ve hizla artarak dinya ¢apinda yayil-
ma gostermektedir.” Tirkiye'de yapilan cesitli arastirmalar-
da nonfermentatiflerde imipenem ve meropenem direnci
%40'lardan %92'lere ulasmistir.®

Karbapenem direncini belirlemek amaciyla Hacettepe Uni-
versitesinde gerceklestirilen bir calismada 110 P. aeruginosa
izolatinin 11'inde blaVIM pozitif bulunmustur.® Ozgiimis ve
ark. Karadeniz Teknik Universitesinden elde ettikleri izolatlar-
da gerceklestirdikleri calismada VIM ve SPM genlerini Pseudo-
monas'larda saptamislardir.’® Trakya Universitesi Tip Fakiilte-
si'nde gerceklestirilen bir calismada P. aeruginosa kdkenlerinin
timinde yapilan PZR ve multipleks PZR yéntemleri sonucun-
da karbapenem direncinden sorumlu NDM-1, IMP, VIM, SPM-1,
SIM-1, GIM-1 enzimleri negatif bulunmustur.'" Bizim calisma-
mizda IMP, GIM, GES ve VIM genleri calisilan tiim izolatlarda
negatif bulunmustur.

Cin'de 2010 yilinda OXA-23 iireten A. baumannii salgini rapor-
lanirken Nijerya'da ise 2013 yilinda %60 OXA-23 varlidi belirtil-
mistir.'>'¥ iran'da 2015 yilinda gerceklestirilen calismada bla-
oxags VE bla,, gen varligi sirasiyla %83 ve %12.5 olarak ortaya
konmustur."Turton ve ark. 2006 yilinda Ingiltere'de yaptiklari
calismada, multipleks PZR yontemiile A. baumanniiizolatlarin-
da OXA-51, OXA-23 ve Class 1-integraz kodlayan genler aras-
tirmis ve izolatlarin tamaminda OXA-51 kodlayan gen belirle-
mislerdir. Bizim ¢alismamizda da 51 A. baumannii izolatinin 50
sinde OXA-51 geni pozitif olarak bulunmustur.!'

Gordebil ylksek lisans tez calismasinda inceledigi 55 izolatin
tamaminda (%100) OXA 51 ve ISAba1 geni tespit etmislerdir.
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Sekil 1. Acinetobacter baumannii PFGE sonuclar.

izolatlarin 4'Unde (%7.27) OXA 58, OXA 51 ve ISAba1, 3'inde
(%5.45) OXA-24 ve OXA-51 geni belirlenmigsken OXA 23 geni
hic bir izolatta bulunamamistir."® Ulkemizde 2008 yilinda 7 yil-
lik periyod dahilinde yapilan calismada Ankara ve istanbul'dan
toplanan 321 A. baumannii izolatinda OXA-23 ve OXA-58 var-
hgr arastinlmis toplam 44 izolatin 26'sinda OXA-23 (%59.1)
ve 18'inde (%40.9) OXA-58 tespit edilmistir."”? Cesitli illerdeki
(Afyonkarahisar, Ankara, Bolu, Elazig, Erzurum, Isparta, istan-
bul, Kahramanmaras, Konya, Sakarya, Van) 13 Universite ve
devlet hastanesinin mikrobiyoloji laboratuvarlarinda, 2008-
2011 tarihleri arasinda izole edilen toplam 834 A. baumannii
klinik izolatinin dahil edildigi calismada karbapeneme direncli
izolatlarin bla_, ... ve bla_, . . gen pozitiflikleri ise sira-
siyla %74.4 ve %17.3 olarak tespit edilmistir. Yirmi bes izolat
hem bla,,, ... hemdebla_, . . gen pozitifligi gostermistir.
BIBizim ¢alismamiza dahil edilen izolatlardan A. baumannii'de
OXA-51 (%98), OXA-23 (%77), OXA-23 ve OXA-51 birlikteligi
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Sekil 2. Pseudomonas aerugenosa PFGE sonuclari.

(%77), SPM, OXA-23 ve OXA-51 birlikteligi (%4) ve SPM (%4)
olarak bulunmustur. P. aeruginosa izolatlarinda OXA-51 (%18)
ve OXA-10 (%14) tespit edilmistir.

Gordebil ve ark. karbapenem direncli Acinetobacter izolat-
larinin PFGE ile klonal iliskilerinin incelemesi sonucunda, 55
izolatin 29 (%52.7)'unun yakin iliskili oldugu ve ayni klondan
koken aldigini bildirmilerdir.'® Bu calismada tiplendirilen 51
A. baumannii izolati 38 farkh PFGE profili gostermistir. Klonal
yonden iliskili izolatlar, 13 farkli kiime icerisinde yer almak-
tadirlar. Toplam 51 A. baumannii izolatinin 41'i herhangi bir
kiime icerisinde yer almaktadir. izolatlarin kiimelesme orani
%80 olarak bulunmustur. PFGE tiplendirmesinin sonucunda
hastanemizdeki Acinetobacter spp. izolatlarinin oldukca yiik-
sek bir kisminin klonal yonden iliskili olduklari saptanmistir.
Tum izolatlar MDR olarak bulunmustur. Cekin ve ark. 2012 yi-
lin ilk dort ayinda izole edilen salgin iliskili endemik dénem
Pseudomonas izolatlarinda antibiyotipleri benzer (0-1 izolat/
ay) saptanmasi cevresel kaynaklara yénlendirmistir. ilk haf-
tada gorilen A pulsotipine ait izolatin 16. haftanin sonuna
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kadar varhgini strdiirdiiga belirlenmistir. B, C, D pulsotiplere
ait izolatlara da hastanede de salgin boyunca hastanede rast-
lananmistir."” Yetkin ve ark. 105 P. aeroginusa izolatinda 1 yillik
periyota 80 hasta 6rneginde gerceklestirdikleri calismada 28
izolatin klonal iliski gostedigi bu 26 izolatinda 9'u tekrarlayan
enfeksiyon olarak belirlenmistir."® Nozokomiyal patojenlerin
hastanede kolayca yayilabildigini ve uygun korunma ve kont-
rol dnemlerinin alinmamasi halinde yillarca hastane ortamin-
da kalabilecegini vurgulanmalidir. Genel olarak ortak direng ve
PFGE profili gésteren izolatlarda direng yayilliminin klonal ya-
yihima paralel oldugu kabul edilmektedir.™ Calismamizda tip-
lendirilen 51 P. aeruginosa izolati 43 farkl PFGE profili goster-
mistir. Klonal yénden iliskili izolatlar, 11 farkli kiime icerisinde
yer almaktadirlar. Toplam 51 P. geruginosa izolatinin 27'si her-
hangi bir kiime icerisinde yer almaktadir. Suslarin kiimelesme
orani %53'tur. PFGE analizi icin kronolojik olarak siralanmasi
yapilmis ve ayni klona ait izolatlarin hastanemizde uzun sirre
varhigini stirdlrebildigi belirlenmistir.

Sonug olarak, tim izolatlarda lilkemizde daha 6nce bildirilen
gen bolgeleri calismamizda da benzer olarak bulundu. Klonal
iliski oranlarina gore hastanemizdeki hastalar arasinda izolat-
larin bulas derecesinin oldukc¢a yliksek oldugunu, hastane-
deki klonun uzun periyotlarda ortamda kalabildigini ortaya
koymustur. Bu durumda molekiiler tiplendirme calismalarinin
destegdini alarak hastanemizde daha etkili korunma ve kontrol
onlemlerinin alinmasi gerekliligini ortaya koymustur.

Tesekkiir: Prof. Dr. Baris Otlu ve ekibine molekiler analizlerdeki
katkilarindan dolayi tesekkir ederim.
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Hatali radikal mastoidektomi boslugundaki inat¢i otore
problemini ¢6zmek icin yapilan timpanoplasti uygulamasi

Application of tympanoplasty to solve the persistent otorrhea problem
in the faulty radical mastoidectomy cavity
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Ozet

Amag: Gegirilmis radikal mastoidektomi operasyonu sonrasi inatgi
otore problemini ¢6zmek icin timpanoplasti uygulamasinin sonug-
larini degerlendirmek.

Gereg¢ ve Yontem: Radikal Mastoidektomi (RM) sonrasi devam
eden inatci otore nedeniyle, hastanemiz KBB kliniginde Ekim 2010-
Subat 2015 tarihleri arasinda timpanoplasti uygulanan 18 hasta
retrospektif olarak degerlendirildi. Postoperatif olarak hastalar 9 ay
boyunca 3 aylik kontrollere ¢agrildi. Timpanoplasti uygulamasinda
retroaurikiler yaklagim kullanilarak kolesteatom ve kalici graniilas-
yon dokusu tarafindan istila edilen sinlis timpani ve promontori-
um’u doseyen yassi epitel ve mukoza eleve edildi. Fascia temporalis
grefti, facial ridge tizerine, canalis facialis izerine, meatus'un alt du-
vari lizerine ve tuba auditiva'nin lateral duvari tzerine yerlestirildi.
Timpanomeatal flep fascia greftinin lateraline yerlestirildikten son-
ra kapali bir kulak boslugu “mesotympanum” olusturmak icin tim-
panoplasti uygulandi.

Bulgular: inatci otoresi olan biitiin hastalarin hepsinde siniis tim-
pani'de kolesteatom veya kalici graniilasyon dokusu bulundu. Orta
kulak kolestatomu ve postmastoidektomi kavitesinin rekurren ko-
lestatomu degiskenleri ile facial ridge degerleri arasinda istatistik-
sel bir anlamlilik bulunmustur (p<0,05). Takip sliresince kolestea-
tom ve kalici graniilasyon dokulari niiks etmedi.

Sonug: Timpanoplasti yapilan tim hastalarda otore basaril bir se-
kilde tedavi edildi. Ameliyat sonrasi hastalarimizin radikal boslukla-
ri iyilesti ve kapali kavite elde edildi.

Anahtar Sozciikler: Otore; radikal mastoidektomi boslugu; sinis
timpani; timpanoplasti.

Abstract

Introduction: To evaluate the results of tympanoplasty to resolve the
stubborn otorrhea problem after a radical mastoidectomy.

Methods: Between October 2010 and February 2015, 18 patients
who underwent tympanoplasty that underwent persistent otor-
rhea after radical mastoidectomy in our ENT clinic were retrospec-
tively evaluated. Postoperatively, patients were called for a 3-month
follow-up visit for 9 months. In the tympanoplasty procedure,
the flat epithelium and mucosa, covering the sinus tympani and
promontorium invaded by cholesteatoma and permanent granu-
lation tissue, were elevated using the retroauricular approach. The
temporalis fascia graft was placed on the facial ridge, on the facial
canal, on the inferior meatal wall, and the lateral wall of the tuba
auditiva. After the tympanomeatal flap was placed on the lateral
side of the fascia graft, tympanoplasty was performed to create a
mesotympanum.

Results: Cholesteatoma or permanent granulation tissue was
found in sinus tympani in all patients with stubborn otorrhea. A
statistically significant difference was found between the variables
of recurrent cholesteatoma of middle ear cholesteatoma and post-
mastoidectomy cavity and facial ridge values (p<0.05). During fol-
low-up, it did not recur in cholesteatoma and permanent granula-
tion tissues.

Discussion and Conclusion: Otorrhea was successfully treated in all
patients who underwent tympanoplasty. Postoperative radical cavi-
ties of our patients were healed, and the closed cavity was obtained.
Keywords: Otorrhea; radical mastoidectomy cavity; sinus tympani;
tympanoplasty.
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elismekte olan (lkelerde kronik stipuratif otitis media ku-

lak, burun bogaz (KBB) kliniklerinde hala sik gorilen bir
problemdir."3! Kolesteatom ve kalici graniilasyon dokulari,
temporal kemigi asindiran ilerleyici bir hastaliktir ve tedavi
edilmezse ciddi komplikasyonlara yol acar. Radikal mastoidek-
tomi (RM), kolesteatom ve kalici granilasyon dokularinin var-
iginda kullanilan degerli bir invaziv cerrahi tekniktir. RM'nin
temel amaci kolesteatoma kesesini tamamen cikartmak, gra-
nilasyon dokusunu temizlemek ve kendi kendini temizleyen
glvenli ve kuru kulak elde etmektir.

RM operasyonundan sonra kavitenin epitelize olarak iyilesme-
si birkag ay surer. Hal boyleyken RM den sonra mastoid kavite-
de kolestetom ve graniilasyon dokusu ve buna bagh direncli
otore ortaya c¢ikabilir. Otore bazi hastalarda kabul edilemeye-
cek kadar kotl kokulu olabilir.

Antibiyotik ve kortikosteroid iceren kulak damlalari ve verilen
antibiyotik tedavisi kulak kavitesindeki otoreyi durdurmak icin
yetersiz kalabilir.

Bu calismada, RM sonrasi radikal kavitesindeki kolesteatoma
ve kalici grantilasyon dokularinin neden oldugu otorenin tim-
panoplasti yapilarak tedavi edilebilecegi degerlendirilmistir.

Gere¢ ve Yontem

RM sonrasi devam eden inat¢l otore nedeniyle, hastanemiz KBB
kliniginde, Ekim 2010 - Subat 2015 tarihleri arasinda timpanop-
lasti uygulanan hastalar retrospektif olarak degerlendirildi.

Ameliyattan 6nce, KBB polikliniginde hastalarin her biri as-
piratér yardimiyla ve topikal ilaclarla tedavi edildi. Tedaviye
ragmen kotl kokulu otoresi olan tedavi edilemeyen hastalar
calismaya dahil edildi.

Her hastaya preoperatif olarak temporal kemik bilgisayarl
tomografisi yapildi. Sinls timpanisinde kolesteatom ve kalici
granulasyon dokularini tespit edilen ve dstaki tlipl acik olan
hastalar calismaya dahil edildi.

Temporal kemik BT tetkikinde nervus facialis'in mastoid seg-
mentinin skeletonize olmadigi her durumda facial ridge yuk-
sek olarak kabul edildi.

Postoperatif olarak hastalar 9 ay boyunca 3 aylik kontrollere
cagnildi.

Cerrahi prosediir

Tum olgularda retroaurikiler yaklasim kullanildi ve kolestea-
tom ve granilasyon dokusu tarafindan istila edilen sinis tim-
paninin girisinin gérinirligind artirmak icin endaural yakla-
simla birlestirildi. Radikal mastoidektomi boslugunu kapsayan
epitel tabakasinin insizyonu, posterior epitympanumda bas-
lanarak (Sekil 1, 2), facial ridgenin arkasindan gecerek, inferior
sulcus tympanicus’a 1 cm mesafede ve anterior meatal duvar-
da bitirildi.

Epitel tabakasindan olusan parsiyel timpanomeatal flep, alt
meatusun cildinin medial yarisi, facial ridge ve orta kulagi kap-
layan epitel tabakasi eleve edilerek olusturuldu.

Ostium tympanicum
tubae auditivae

Fasiyal ridge

‘ A \ Squamoz epitel

Promontorium

Sekil 1. Preop goriinima.

Mesohn panum

A
Fasi?l_hl ridge

\ £

Timpanomeatal flep

'
N\ ¥

Aspirator kaniilt

Sekil 2. Timpanomeatal flep yiksekligi.

Timpanomeatal flap olusturulurken, nervus facialis tanim-
lanmalidir. Kronik otitis medianin revizyon ameliyati, hastalik
strecinin kendisinden ya da 6nceki ameliyatin sonucundan
kaynaklanabilen anomaliler sebebiyle ekstra dikkat gerektirir.
Nervus facialis en sik timpanik segmentte acik haldedir.
Nervus facialis'in mastoid segmenti skeletonize oluncaya ka-
dar facial ridge elmas tur ile alcaltilmistir.

Nervus facialis'in mastoid segmentinin lateralinde ve anterio-
runda yumurta kabugu kalinliginda bir kemik kalir.
Kolesteatom ve kalici granilasyon dokulari, dik agil kiint mik-
ro disektorler kullanilarak kademeli olarak disseke edilir.

Kolesteatom ve kalici grantilasyon dokulari, alttan lste, Gsten
alta; 6nden arkaya dogru ve sinilis timpaninin lateral duvarin-
da nervus facialis'in konturu dikkatlice stpurerek diseke edilir.

Elmas ile turlama stapedius tendon ve eminentia piramida-
lis'in ortaya ¢citkmasina kadar devam edilir.

Orta kulagin medial duvarini kaplayan epitel tabakanin ele-
vasyonu, ostium tympanicum tubae auditivae'ya kadar de-
vam edilir.

Ossikuloplasti, mastoid korteksin matkap ve keski yardimiyla
olusturulan kemik grefti ile yapilir.

Fascia temporalis grafti, Ustte nervus facialis ve kismen epi-
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Stapesin basina yerlestirilen kemik grefti

-,
o
: Greftlenmis timpanomeatal flep

% =

L

Fasiyal ridge

Spongostan

Sekil 3. Operasyon sirasinda kemik greftinin son asamasi ve greftli
timpaneatal flep.

Sekil 4. Postop goriinti.

timpamun Ustline, arkada facial ridge Uzerine, altta meatusun
alt kemik duvarinin Ustiine ve 6nde tuba auditiva’nin lateral
kemik duvarinin tstline yerlestirildi ve medialden spongostan
tampon ile desteklendi. timpanomeatal flep, fascia grafti tize-
rine serilerek medial teknikle timpanoplasti uygulanmis oldu.

Orta kulagin medial duvari ile greft arasina spongostan doldu-
rularak mesotympanum olusturuldu (Sekil 3).

Bulgular

12 kadin ve 6 erkek toplam 18 hastanin 20 kulagina timpanop-
lasti uygulandi. Hastalar ortalama olarak 13,4 yil (aralik: 0,5 ile
40 yil) 6nce RM olmuglardi.

Opere edilen 18 hastanin, ortalama yasi 40,4 yil (aralik: 19-59
yil), birer kulagi 2 hastanin ise iki kulagi opere edildi. Hastalar
bir glin hastanede takip edildiler.

20 kulakta kolesteatoma ve inat¢i graniilasyon dokusu, sinis
timpaniden basariyla diseke edildi ve timpanoplasti yapildi.

inatci otoresi olan biitiin hastalarin hepsinde siniis timpani-
de kolesteatom veya kalici graniilasyon dokusu bulundu. Orta
kulak kolestatomu ve postmastoidektomi kavitesinin rekurren
kolestatomu degiskenleri ile fasiyal ridge degerleri arasinda
istatistiksel bir anlamhhlk bulunmustur (p<0,05).

Kolesteatomu tamamen kaldirilamayacak kadar derin olan si-

nis timpani vakasi yoktu.

Ameliyattan 3 ay sonra yapilan kontrollerde tiim hastalarda
otore kesildi ve mesotympanum olustu (Sekil 4).

Takip suresince kolesteatom ve kalici granilasyon dokulari
niiks etmedi.

istatistik

Veri IBM istatistiksel paket sosyal bilimler v21 kullanilarak ana-
liz edilmistir. (SPSS Inc. Chicago, IL, USA). istatistiksel anlamhg
bulmak icin tek yonlii ANOVA testi uygulandi. P<0.05 anlamli
olarak degerlendirildi.

Tartisma

Bircok otolog genis meatoplasti, diisiik fasiyal ridge ve pliriiz-
stiz mastoid kavite elde edilmesini mastoidektominin cerrahi
prensipleri olarak kabul etmislerdir® Yiksek birakilan facial
ridge yetersiz cerrahi islemin bir isaretidir. Bu hastalarin siniis
timpanisinde kolesteatoma ve kalici granilasyon dokusu de-
vam edebilir. Calismamizdaki olgularin hepsinin sinis timpa-
nisinde kolesteatom ve kalici graniilasyon dokusu vardi.

Radikal mastoidektomi uygulanmasinda fasiyal ridge yuksek
birakilmamalidir.

Literatlirde revizyon mastoidektomi ile ilgili yapilan calis-
malarda otore nedenleri arastirildi. Primer cerrahinin ba-
sarisizhgina katkida bulunan 6nemli faktorler, fasiyal ridge
yuksekligi, stenotik meatus ve koti sekilli kavite, kemik ¢i-
kintisi, kolesteatom ve kalici graniilasyon dokularidir.>® Ka-
sendmm’un revizyon timpanomastoid ameliyati gecirmis 50
hasta tzerinde yapilan calismasinda, 6nceki ameliyatin basa-
risizolmasinin en yaygin nedenleri olarak, tegmen, sinodural
acl, retrolabyrinthine, retro facial ve mastoid u¢ bolgelerinde
kalmis mastoid hiicreler (%100), mastoid boslugunun kenar-
larindan sarkan kemik cikintilar ve yiksek facial ridge (%98),
yetersiz dar meatus (%84). kolesteatom ve kalici graniilasyon
dokulari (%46), ve cikarilmamis caput mallei (%40) bulundu.
7 Revizyon mastoid cerrahileri esnasinda mastoid boslukta-
ki akintiya katkida bulunan, dnceden kalmis veya yeniden
olusmus hastaliklarin baglica alanlari olarak, perisinus veya
sinudural acgidaki alanlar ve mastoid apeks hiicreleri bulun-
mustur. Bu nedenle perisinus, perilabyrinthine ve mastoid
apeks alanlarinin yeterince disa agilmalarina 6zel dikkat gos-
terilmesi gerekir.*-6#8

Bizim olgularda, facial ridgenin yiksekliginin diistirilmesi ve
kolesteatom ve kalici graniilasyon dokularinin orta kulak ve
sinlis timpaninden c¢ikarilmasi ve kapal bir mesotympanum
olusturulmasi, mastoid kavite iyilesmesi icin yeterli olmustur.

Kolesteatom ve kalici graniilasyon dokularinin ¢ikariimasin-
dan sonra, tim mastoid hicreleri arastirmaya gerek yoktur.
Granulasyon dokusu ameliyattan sonra gelisir, mastoid bos-
lugunun boyutunu azaltir. Orta kulakta hiicrelerin acilma-
sinin nedeni, hypotympanum ve tuba auditivada bulunan
hicrelerin mukozasini ilerleterek promontorium’un epiteli-
zasyonu icindir.
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Hastalarimizin radikal bosluklari en geg lic ayda iyilesir ve kuru
kavite elde edilir. Cok derin bir siniis timpani durumunda kul-
lanabilecegimiz teleskop vardi, ancak ¢alismamizda otoen-
doskopiye gerek kalmadi.

Arriaga, Ostaki tupunin hala calistigini gosteren protympa-
numda kapali bir kiiclik hava boslugu olan otore olmayan bazi
hastalarin radikal bosluklarini yeniden yapilandirdigini bildir-
di.® Calismamizda, tarif ettigimiz yontemle sinis timpanisin-
den otoresi olan hastalarda mezotimpani yeniden olusturul-
maya calisildi.

Ayrica, ossikiiloplasti, olusan kulak zar olusumunu destekler-
ken duymaya katkida bulunur. Bu ¢alismada bu cerrahiislemin
isitme dlizeyine katkisi calisma kapsami disinda birakilmistir.
Uygulanan timpanoplasti yontemini iyilestirmek ve isitmeye
olan katkilarini arastirmak icin ileri calismalara ihtiyac vardir.

Cikar catismasi: Yazarlar ¢ikar catismasi bildirmemislerdir.
Finansal destek: Yazarlar bu calismanin maddi destek almadigini
beyan etmislerdir.

Etik kurul: Bu calismanin protokold, 05.06.2017, 2017/4 tarihin-
de istanbul Yeni Yiizyil Universitesi Etik Kurulu tarafindan onay-
lanmustir.
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Analysis of 806 cases

A. Midhat Elmaci,’

M. irfan D6nmez2

'Dr. Ali Kemal Belviranli Dogum ve Cocuk Hastanesi, Cocuk Nefrolojisi Klinigi, Konya, Turkey
Konya Egitim Arastirma Hastanesi, Cocuk Urolojisi Klinigi, Konya, Turkey

Ozet

Amag: Bébrek ve tiriner sistemin dogumsal anomalileri (BUSDA) ta-
nimi, konjenital yapisal anomaliler kullanilan bir terimdir. Prenatal
ultrasonografinin yaygin kullanima girmesiyle BUSDA, cocuk nefro-
loji ve Uroloji vizitlerinin dnemli bir bdlimini olusturmaktadir. Bu
retrospektif calismada, BUSDA tanisi ile takip edilen hastalarin ana-
lizi ve bu hastalardaki renal hasar varhgi arastinlmistir.

Gereg ve Yontem: Klinigimizde 2012-2018 yillari arasinda BUSDA
tanisi ile takip edilen hastalarin dosyalar retrospektif olarak ince-
lendi. Birden fazla anomalisi olanlar (sendromik olgular vb.) cahs-
ma disi birakildi. Dosyalardan antenatal tani varligi, yas, cinsiyet,
goriintiileme ve sintigrafi sonuclari kaydedildi. Ultrasonografi ile
takip edilen hastalarda gerektiginde iseme sistoliretrografisi (ISUG)
ve dimerkaptosuksinik asit (DMSA) sintigrafisi kullanildi.

Bulgular: Calismaya 572 erkek (%71) ve 234 kiz (%29) olmak Uize-
re toplam 806 hasta dahil edildi. Ortanca yas 2 ay ve ortanca takip
stiresi 16 ay olarak bulundu. Hastalarin 503'inde (%62.4) antenatal
tani mevcuttu ve 29 hastada (%3.6) premattir dogum Oykist mev-
cuttu. Ust riner sistemde en sik goriilen anomaliler sirasiyla izole
hidronefroz (%58.2), ektopik bobrek (%7.8) ve at nali bébrek (%6.7)
idi. Alt Uriner sistemde ise primer vezikoUreteral reflii (%10.9) ve
megalireterdi (%1.6). Hastalardan 75 olguda (%9.3) renal skar, 53
olguda ise (%6.6) renal hipodisplazi saptandi.

Sonug: BUSDAnIn prenatal tanisi renal fonksiyon kaybina neden
olabilecek problemlerin erken dénemde taninmasi sanisini artir-
maktadir. Buna ragmen hastalarin %'iinden fazlasi uzun dénemde
tani almadan kalmaktadir. BUSDA'li cocuklar icin, uygun tani ve te-
davi ile renal hasarin ilerlemesini nlenmesi gereklidir.

Anahtar Sézciikler: Anomali; antenatal; BUSDA; konjenital; Giriner
sistem.

Abstract

Introduction: Congenital anomalies of the kidney and the urinary
tract (CAKUT) is a term used for a broad spectrum of congenital
structural anomalies. After implementation of prenatal ultrasonog-
raphy, CAKUT became an important part of pediatric nephrology
and urology visits. The aim of this retrospective study is to analyze
the outcomes as well as prevelance of renal damage in this group
of patients.

Methods: Patients diagnosed with CAKUT between 2012 and 2018
were retrospectively reviewed. Patients with multiple anomalies
(i.e.syndromes) were excluded. Presence of antenatal diagnosis, pa-
tient age, gender, imaging studies and scintigraphy results were
noted. Ultrasonography was used for follow-up imaging, in addition
to VCUG and DMSA when needed.

Results: There were 806 patients in our cohort (572 males and 234
females, 71% vs. 29%). Median age was 2 and median follow-up
period was 16 months. Only 3.6% of the patients were prematurely
born where antenatal diagnosis was present in 503 patients (62.4%).
Most common anomalies in the upper urinary tract were isolated
hydronephrosis (58.2%), ectopic kidney (7.8%) and horseshoe kidney
(6.7%), respectively. On the other hand,primary VUR (10.9%) was the
most common abnormality of the lower urinary tract. Renal scarring
was observed in 75 patients (9.3%) while renal hypodysplasia was
present in 53 patients (6.6%).

Discussion and Conclusion: Prenatal diagnosis of CAKUT has in-
creased early diagnosis of problems that may lead to renal function
loss. For children with CAKUT, proper diagnosis and follow-up is nec-
essary in order to prevent renal deterioration.

Keywords: Anomaly; antenatal; CAKUT; congenital; urinary system.
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Bé’)brek ve Uriner sistemin dogumsal anomalileri (BUSDA) ta-
nimi bobrek, toplayici sistem, mesane ve Uretranin yapisal
anormallikleri icin kullanilmaktadir. BUSDA, prenatal dénem-
de saptanan anomalilerin %20-30'nu olusturur ve 1000 do-
gumda 3-7 siklikla gériilmektedir.™ BUSDA, hafif hidronefroz
gibi asemptomatik seyredebilen bir anomaliden bilateral renal
agenezi gibi hayati tehdit eden ciddi anormalliklere kadar ge-
nis bir yelpazededir.?3 Baglica gorilen anomaliler treteropel-
vik bileske darhgi (UPD), vezikolireteral reflii (VUR), konjenital
megalireter, duplike sistem, posterior uretral valv (PUV), Ure-
terovezikal darlik (UVD), multikistik displastik bébrek (MVKDB),
renal agenezi veya hipodisplazi, ektopik bobrek, at nali bobrek
olarak siralanabilir.2¥ Bir hastalik grubu olarak BUSDA cocuk-
larda son dénem bdbrek hastaliginin %40-50'sinin sebebidir.
51 BUSDA vakalarinin cogunda etiyoloji belli degildir, genetik
ve cevresel faktorlerin rol oynadigi distintilmektedir.”! Her ne
kadar prenatal donemdeki ultrasonografi (US) taramalarinda
BUSDA tespit edilebilmekteyse de belli bir grup hasta tani al-
madan erigkin yasa ulasabilmektedir.”

Bu yazida BUSDA tanusi ile takip edilen hastalarin klinik ve de-
mografik 6zellikleri incelenmis ve bu vakalardaki renal hasar
varligi arastinimistir.

Gere¢ ve Yontem

Hastanemiz cocuk nefroloji kliniginde 2012-2018 yillari arasin-
da BUSDA tanist ile takip edilen hastalarin dosyalari retrospek-
tif olarak tarandi. Bbrek disi anomalisi olan sendromik olgular
calisma disi birakildi. Dosyalardan hastalarin tani yasi, cinsiye-
ti, laboratuvar bulgulari ve goriintileme sonuclari kaydedildi.
Hidronefroz tespiti tGriner US'de renal pelvis antero-posterior
(AP) capinin tiim hastalarda supin pozisyonunda transvers
planda dlciimii ile yapildi ve =7 mm AP cap izole hidronefroz
olarak tanimlandi. Vezikolreteral reflii icin inceleme bilateral
hidronefrozlu olgularda, Ureteral dilatasyon varliginda, me-
sane anomalileri, cift toplayici sistem varligi, renal parankim
problemi varliginda veya izlemde atesli idrar yolu enfeksiyonu
durumunda yapilmistir. Olgularda VUR tanisi, iseme sistou-
retrografisi (iISUG) ile uluslararasi refli calisma komitesinin
kriterlerine gore konuldu. Renal agenezi, hipodisplazi, at nali
bobrek, MKDB ve ektopik bobrek tanilarinda US ve dimerkap-
tosuksinik asit (DMSA) sintigrafisi kullanildi. Renal hipodispla-
zi, Uriner US'de bobrek boyutunun yasa gore <2SD (standart
deviasyon) olmasi ve DMSA'da skar olmadan diferansiyel renal
fonksiyonun <%40 olmasi olarak kabul edildi. Edinsel renal ha-
sar tanist DMSA sintigrafisinde skar varligi ile konuldu.

Sayisal verilerin degerlendirmesinde normal dagilim gosteren
parametreler icin ortalamaSD, normal dagilim gostermeyen
parametreler icin ise median (minimum-maksimum) kullanildi.

Bulgular

Calismaya 572 erkek (%71) ve 234 kiz (%29) olmak lzere top-
lam 806 hasta dahil edildi. Ortanca yas 2 ay ve ortanca takip
strresi 16 ay olarak bulundu. Hastalarin 503’linde (%62.4) an-
tenatal tani mevcuttu ve 29 hastada (%3.6) prematir dogum

Tablo 1. Hastalarin klinik ve demografik 6zellikleri

Cinsiyet

Erkek 572 71

Kiz 234 29
Ortanca yas, ay (aralik) 2 0.1-204
Ortanca takip stiresi, ay (aralik) 16 2-72
Antenatal tani 503 62.4
Prematurite 29 3.6
Renal skar 75 9.3
Renal hipodisplazi 53 6.6

Tablo 2. Hastalardaki iist iiriner sistem anomalileri

izole hidronefroz 469 58.2
Sag 74 15.8
Sol 335 714
Bilateral 60 12.8
Cerrahi 12 2.6
Renal skar 18 3.8

Ektopik bobrek 63 7.8
Sag 29 46
Sol 34 54
Kros ektopi 4 6.3
Renal skar 8 12.7
Renal hipodisplazi 24 38.1

At nali bobrek 54 6.7
Renal skar 8 14.8
Renal hipodisplazi 10 18.5

Renal agenezi 52 6.5
Sag 21 404
Sol 31 59.6
Renal skar 1 1.9

Renal hipodisplazi 27 33
Unilateral 26 96.3
Bilateral 1 3.7
Renal skar 4 14.8

Multikistik displastik bébrek 21 2.6
Sag 10 476
Sol 11 524
Renal skar - -

Cift toplayici sistem 9 1.1
Sag 4 44.4
Sol 5 55.6
Renal skar 7 77.8

dykiisti mevcuttu (Tablo 1). Ust driner sistemde en sik gérii-
len anomaliler sirasiyla izole hidronefroz (HN) (%58.2), ektopik
bobrek (%7.8) ve at nali bobrek (%6.7) idi (Tablo 2). Alt Uriner
sistemde ise primer VUR (%10.9) ve megalreterdi (%1.6) (Tab-
lo 3). izole HN grubunda 12 hastada (%2.6) cerrahi miidahele
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Tablo 3. Hastalardaki alt liriner sistem anomalileri

Vezikoureteral refl 88 10.9
Unilateral 48 54.5
Bilateral 40 455
Renal Skar 25 284
Renal hipodisplazi 19 216

Konjenital megatreter 13 1.6
Unilateral 12 92.3
Bilateral 1 7.7
Renal Skar 1 7.7

Ureterosel 5 0.6
Sol 5 100
Sag - -
Renal skar 2 40

Posterior uretral valv 5 0.6
Renal skar 1 20

gerekliligi olmusken, 18 hastada (%3.8) renal skar tespit edil-
mistir. VUR grubunda 48 hastada (%54.5) idrar yolu enfeksiyo-
nu (IYE) ve 25 hastada (%28.4) renal skar saptanmistir.

Calisma grubundaki 75 olguda (%9.3) renal skar, 53 olguda ise
(%6.6) renal hipodisplazi saptandi. Dizenli takibi mevcut olan
415 hastanin 97'sinde (%23.4) IYE, 37'sinde (%8.9) tirolitiazis ve
12'sinde (%2.9) kronik bobrek hastaligi tespit edilmistir.

Tartisma

Bobrek ve Uriner sistemin dogumsal anomalisi tanimi, Griner
sistemin yapisal malformasyonlarini ifade eder ve cocuklarda
son donem bobrek hastaligina kadar ilerleyebilen bir hastalik
grubunu olusturmaktadir.23 Prenatal US'nin son 20 yilda rutin
kullanima girmesiyle BUSDA erken dénemde tani alabilmekte
ve hatta bir kismina prenatal donemde miidahale edilebilmek-
tedir.” Ancak tim bu gelismelere ragmen BUSDA'nin énemli
bir kismi tani almadan eriskin yasa ulasabilmektedir.®! Calis-
mamizda hastalarin %62.4'l antenatal donemde tani almistir.
Bunun en muhtemel sebebi hastanemizin bir kadin hastalik-
lari dogum ve cocuk hastanesi olmasidir. Antenatal takip ve
postnatal yonlendirmenin 6nemi burada ortaya ¢ikmaktadir.

Uriner sistem dilatasyonu en sik rastlanilan BUSDA olup tiim
gebeliklerin %1-2'sinde gorilmektedir.*”? Prenatal donemde
saptanan HN'nin blyuk bir kisminda (%50-88) postnatal do-
nemde 6nemli bir patoloji saptanmazken (gecici/fizyolojik
HN), kalan grubun %10-40’lik kesiminde Urolojik anormalik-
lerin erken ortaya c¢ikabilmektedir.® izole HN, Ureter dilatas-
yonunun eslik etmedigi hidronefroz olarak tanimlanir ve pre-
natal donemde saptanan olgularin cogu bu sekildedir.”® Bizim
serimizde hastalarin %52.8'inde izole HN mevcuttu. HN'de
bobrek hasari ve cerrahi miidahale HN'nin derecesi ile yakin-
dan ilgilidir. Uzun dénem takip edilen hasta grubunda buyik
bir kisminin spontan remisyona ugradigi veya stabil kaldigi
g6zlemlenmistir.®'? Ancak baslangicta ciddi HN olan olgu-

larin %7.5-28'inde cerrahi midahale gerekebilmektedir.!'>'
Tum hasta grubumuzda cerrahi miidahale gerekenlerin orani
%2.6, renal hasar orani ise %3.8 olarak bulunmustur.

BUSDA icinde VUR, tekrarlayan idrar yolu enfeksiyonu (iYE)
ve bobrek hasari gelisimi agisindan en 6nemli anomaliler-
den birisidir. Tekrarlayan atesli IYE, renal parankim hasari ve
bunun sonucunda proteinri, hipertansiyon ve kronik bob-
rek hastaliginin baslica sebebidir.™ Calismamizda hastalarin
%710.9'unda VUR saptanmis olup bunlarin %28.4'iinde renal
skar ve %21.6'sinda renal hipodisplazi vardi.

Refli nefropatisinin konjenital mi yoksa kazanilmis mi oldu-
gu konusu hala tartismalidir. Prenatal VUR tespit edilen ve iYE
oykisu olmayan hastalarin sintigrafisinde, %30 oraninda re-
nal skar tespit edilmistir ve bu da renal hasarin etiyolojisinde
IYE'nin rolii hakkinda siipheleri artirmaktadir.'® Son zamanlar-
da kabul goren genel gors, renal skarin anormal bébrek geli-
simi (displazik bobrek) ile konjenital yada piyelonefrit ile iliskili
renal hasar ile sonuclanan kazanilmis olabilecegidir.'” Hastala-
rin takibinde IYE 48 hastada (%54.5) saptanmistir. Ayrica skarli
hastalarin %52'sinde, renal hipodisplazi saptanan hastalarin
9%73.7'sinde IYE tespit edilmemistir. BulgularimizVUR’a bagli re-
nal hasarin konjenital olabilecegi goriisiinii desteklemektedir.

Renal hipodisplazi bébrek boyutu ve nefron sayisinda azalma
veya anormal renal parankim ile karakterizedir. Sikhig1 400 can-
I dogumda 1 olup unilateral veya bilateral olabilir. Ozellikle
bilateral goruldiiginde erken donemde bdbrek yetmezligi ile
sonuclanir.® VUR'a bagh renal skar ve bobrekte kii¢tilme ola-
bilecegi icin bu durumun primer renal hipodisplaziden ayirimi
yapilmahdir. BUSDA hastalarin uzun dénem takibinde renal
hipodisplazi, son donem bobrek hastahgi icin dnemli bir risk
faktora olarak bildirilmistir."”! Calismamizda hastalarin yalniz-
ca %3.3'linde renal hipodisplazi mevcuttu ve bunlarin sadece
1'inde bilateraldi.

BUSDA olgularinin uzun dénem takibi ile ilgili literatiirde si-
nirli sayida bilgi mevcuttur. Bobrek blyukligi ve sayr anoma-
lilerini iceren 312 hastanin takibinde 30 yasina kadar 58 hasta
diyaliz tedavisine baslamistir. Bu ¢alismada diyaliz tedavisine
baslamak icin risk faktorl olarak soliter bébrek ve PUV iliskili
renal hipodisplazi varligi rapor edilmistir."”! Avrupa Bobrek, Di-
yaliz ve Transplantasyon derneginin (ERA-EDTA) verilerinin de-
gerlendirildigi baska bir calismada BUSDA iliskili son dénem
bobrek hastaligi (SDBH) ile kontrol grubunda renal replasman
tedavisine baslama yasi karsilastinlmistir. Bu calismada BUS-
DA'ya bagli SDBH gorilme sikligi eriskinlerde ¢ocuklara gore
daha fazla bulunmustur."® Calismamizda kronik bobrek has-
taligi %2.9 gibi duisiik oranda bulunmustur. Bunun sebebinin
kisa takip sliresi olmasi muhtemeldir.

Sonuc olarak, prenatal dénemdeki takip ve goériintiileme yon-
temlerindeki gelismelere ragmen BUSDA tanisi gézden ka-
cabilmektedir. Postnatal donemde hastalarin klinik takibinin
dizenli yapilmasi ve ileri inceleme gereken olgularin erken-
den tespit edilmesi gerekir. Genis bir yelpazede klinik bulgu
verebilen BUSDA'a, kisiye 6zg takip ve tedavi ile kalici renal
hasar riski en aza indirilebilir.
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Cikar catismasi: Bildirilmemistir.
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Evaluation of bone mineral density measurement results in adolescents
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Ozet

Amac: Addlesan yastaki cocuklarda hizli biiylimeye bagli ihtiyacin
artmasi, sosyoekonomik durum, iklim, yetersiz kalsiyum ve vitamin
D alimi, yetersiz glineslenme ve fiziksel aktivitenin etkisi ile vitamin
D eksikligi olusmakta, bu durum 6nemsenmediginde cocuklarin
erigskin yastaki kemik saghgini olumsuz etkilemekte, osteoporoz/
osteomalaziye zemin hazirlamaktadir. Biz calismamizda addlesan
cocuklarda kemik mineral yogunlugunu ve etkileyebilecek faktor-
leri degerlendirmeyi amacladik.

Gereg ve Yontem: Mayis 2008 ile Kasim 2008 tarihleri arasinda sika-
yeti olmayan, yaslari 13-17 arasinda, farkli sosyoekonomik diizeyde
ogrencilerinden rastgele drneklem yontemi ile vakalar alindi. Kro-
nik hastaligi olan veya kemik, kalsiyum, vitamin D metabolizmasini
etkileyen ila¢ kullananlar ¢alisma digi birakildi. Demografik verileri
ve kemik saghdu ile iliskili subklinik sikayetleri sorgulanip kaydedil-
di. Serum kalsiyum, fosfor, alkalen fosfataz, parathormon ve kalsidi-
ol degerleri ve kemik mineral dansitesi 6lcim yapildi.

Bulgular: Calismaya alinan olgularin 198" (%57.7) erkek, 145'i
(%42.3) kizdi. Olgularin yas ortalamasi 15,44+1,28 yildi. Z-skoruna
gore ilkbaharda olgularin 39'unda (%11,4), sonbaharda 17'sinde
(%7) osteoporoz tespit edildi. ilkbaharda olgularda %17.7 vitamin
D <10 ng/ml, %72 oraninda vitamin D <20 ng/ml idi. Yaz sonunda
ise bu diizeyler sirasiyla %1.6 ve %41.1 idi. Vitamin D eksikligi kisin
kizlarda erkeklerden 9 kat daha sik gorilmekteydi. Kemik mineral
dansitesi ile vitamin D dizeyleri arasinda anlamli iliski saptanmadi.
KMD normal olanlarin viicut kitle indeksleri daha yiiksek, P ve ALP
diizeyleri daha dislkti (p<0.05). Osteoporotik Z-skoruna sahip
grupta %17.9 oraniyla kemik ve eklem agrisi en sik ve esit oranda
mevcuttu.

Sonug: Saglikl goriinen ve belirgin yakinmasi olmayan addlesan-
larda yaklasik %30 oraninda kemik mineral dansite iceriginin azal-
mis olarak tespit edilmesi ve beraberinde %72 oraninda vitamin D
yetersizligi tespit edilmesi bu problemin ciddiyetini géstermekte-

Abstract

Introduction: In adolescents, vitamin D deficiency occurs due to the
increase in need owing to rapid growth, socioeconomic status, climate,
insufficient calcium and vitamin D intake, insufficient sunbathing and
physical activity. This situation negatively affects the bone health of
children in adulthood and paves the way for osteoporosis/osteomala-
cia. In this study, we aimed to evaluate bone mineral density and the
factors that may affect it in adolescent children.

Methods: Study has been conducted on three different district
schools in Erzurum which have different socioeconomic status. Sub-
jects aged between 13 and 17 from different socioeconomic status
were chosen randomly between April 2008 and October 2008. None
of subjects had medical complaints. Students with chronic diseases or
history of drug use which associated with vitamin D metabolism were
excluded. 343 and 246 adolescents were admitted to study in spring
and autumn respectively.

Results: 198 of subjects (57.7%) were male and 145 (42.3) were fe-
male. Average age was 15.44+1.28.1n spring, vitamin D deficiency was
detected in 17.7% and vitamin D insufficiency was detected in 72%
of subjects. At the end of summer these rates were 1.6% and 41.1%
respectively. According to the Z score, osteoporosis was detected in
39 (11.4%) of the cases at the end of winter and 17 (7%) at the end of
the summer. In winter vitamin D insufficiency was 9 times more com-
mon in girls than boys. The most important factors associated with
vitamin D levels were physical exercise and sunlight exposure dura-
tions. There was no significant relevance detected between vitamin
D levels and bone mineral density (BMD). At BMD, in winter, 11.4%
showed osteoporosis, 20.1% showed osteopenia and 68.5% were nor-
mal. Most common complaint was joint and muscle pain in subjects
with osteoporozis.

Discussion and Conclusion: In adolescents who appear healthy and
have no significant complaints, 30% decrease in BMD content and
72% vitamin D deficiency indicate the severity of this problem. The
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dir. Halk saghgi sorunu olan osteoporoz ve vitamin D yetersizligi
gibi hastaliklarin énlenmesi icin de aileler ve addlesanlarin bilgilen-
dirilmesi ve bu durumda korunmak icin gerekli beslenme, giines-
lenme ve fiziksel aktivitenin dnemi anlatiimaldir.

Anahtar Sozciikler: Addlesan riketsi; D vitamini yetersizligi; kemik
dansitometrisi; osteoporoz; subklinik vitamin d eksikligi.

importance of nutrition, sunbathing and physical activity for families
and adolescents should be explained to prevent diseases such as Os-
teoporosis and vitamin D deficiency which is a serious public health
problem.

Keywords: Adolescent ricketts; vitamin d insufficiency; bone mineral
density; osteoporosis; subclinic vitamin D deficiency.

dolesan donemi kemikte yeniden bicimlenme ve buyu-

menin gorildigu en kritik donemdir. Bu donemde kemik
mineral kitlesi hizli ve siirekli artar. Blytme ile erisilebilen en
yuksek kemik kitlesi olarak tarif edilen “doruk” kemik kitlesi-
nin (DKK) %57'si pubertal donemde kazanihr."? Pubertenin
bitimiyle giderek azalir ve 18 yasinda eriskin kemik kiitlesinin
%90'ina ulasilir.™ DKK, normal blyime ve gelisme sirasinda
kazanilan en yilksek kemik mineral dansitesi (KMD)'dir. DKK'ne
ulasincaya kadar KMD artar. DKK'ne ulasildiktan sonra kemik
kaybi baslar ve hayatin sonuna dek devam eder.'*! Bu neden-
le ge¢ addlesan donemde ulasilan DKK'nin, eriskin donemde-
ki osteoporozun ana belirleyicisi oldugu bildiriimektedir.!"*
KMD'nin dastkligi yasamin her safhasinda ciddi kirik riskiyle
beraberdir.l"*! KMD'yi belirleyen faktorler ise genetik, hormo-
nal durum, fiziksel aktivite ile Ca ve vitamin D yeterliligidir.
Hizli biylimeyle birlikte olan pubertede metabolik ihtiyacin
artmasi, yetersiz vitamin D alim, ¢esitli sebeplerden fiziksel ak-
tivite azhigi, hava kirliligi, televizyon ve bilgisayar basinda ge-
cirdikleri stirelerin artmasi, kapali mekanlarda daha cok zaman
gecirmeleri, deri kanseri riski nedeniyle ylksek faktorli glines
kremlerinin kullaniminin artmasi ve yeterli oranda giines isini
alamama sonucu “addlesan riketsi” gortlebilmektedir.!57)

Osteoporoz, kemik dokunun mikromatriksinde bozulma ve
kemik kitlesinde azalma ile karakterize olan ve kirik olusumu-
na yatkinlik yarattigi bilinen multifaktoriyel, kompleks bir has-
taliktir.® Osteoporozda kemik yikimi, kemik yapimindan daha
hizli ve fazla olmakta dolayisiyla kemik kitlesinin kaybi ile
sonuclanmaktadir.® Bu hastalikta kemik mineralinin matrikse
orani normaldir ama daha az kemik vardir. Vitamin D eksikligi-
ne bagli rikets yada osteomalazide ise kemik hacmi normaldir,
kemik matriksin mineralizasyonunda defekt vardir.”!

Kemik kitlesi (kemik mineral icerigi) hem kemigin boyutuna
hem de yogunluguna baglidir. Dual energy X-ray absorpsio-
metri (DEXA), kemik kiitlesini yliksek dogrulukta 6l¢en, invaziv
olmayan ve ¢ok distik radyasyon yayan bir tekniktir.® Cocuk-
larda KMD, 6nerilen degerlere gore standart deviasyon skorla-
ri seklinde belirtilir ve Z-skorlari kemik kiitlesinin lctilmesinde
kullanilmaktadir.”

Bu calismada, bolgemizdeki addlesanlarda KMD 6l¢im diizey-
lerini ve iliskili olabilecek faktorleri gostermeyi amacladik.

Gere¢ ve Yontem

Calisma, Erzurum il Merkezindeki okullarda, Nisan-Mayis 2008
(kis sonu) ile Eyltil-Ekim (yaz sonu) 2008 tarihleri arasinda, yas-
lari 13-17 yil arasinda olan saghkh 6grencilerde yapildi. Ata-

tiirk Universitesi Tip Fakiiltesi Etik Kurulu'nun 14.03.2007 tarih
ve 2/7 karar no ile onayland.

Olgular bolgedeki okullardan yas ve cinsiyete gore tabakal
érneklemle belirlendi. Ogrencilerin sosyodemografik bilgi-
leri, beslenme aliskanliklari, glinese maruziyet, fizik aktivite
durumlarini sorgulayan anket ile sorgulandi. Kemik meta-
bolizmasini etkileyebilecek vitamin D, Ca, antikonvilsan,
kortikosteroid, heparin ve 6strojen tirevi ila¢ kullananlar ile
kronik karaciger, bobrek, endokrin ve gastrointestinal sistem
hastaliklari olan olgular ¢alismaya dahil edilmedi. Calismayi
kabul eden 369 olgudan 26 tanesi kullandiklari ilag, takip
edildikleri hastalik, sevk problemleri ve eksik bilgileri nede-
niyle calismadan cikarildi. Calisma kis sonunda toplam 343
olgu (145 kiz, 198 erkek) ile baslandi ancak yaz sonundaki
asamaya 97 olgu kendilerinden kaynaklanan nedenlerle de-
vam etmedi ve 246 olguyla tamamlandi. Hastalarin aileleri
calisma konusunda bilgilendirildi ve bilgilendirme formu im-
zalatilarak onaylari alindi.

Olgularin fizik muayeneleri yapildi. Vicut agirliklari ve boylari
uygun sekilde 6l¢llup viicut kitle indeksleri hesaplandi. Olgu-
larin puberteleri Tanner evrelemesine gore yapildi.

Tum olgularda biyokimyasal olarak serumda Kalsiyum (Ca),
Fosfor (P), Alkalen Fosfataz (ALP), Parathormon (PTH), 25 Hid-
roksi vitamin D (25 (OH) D) ve dizeyi calsildi. Bu tetkikler kig
ve yaz sonu donem de tekrarlandi. Niikleer Tip laboratuvarin-
da KMD'leri 6l¢lldi. KMD'nin degisimini gérmek icin yaz sonu
degerlendirmede tekrarlandi.

Serum 25(OH)D diizeyi

DPC Gamma-C12 (DPC Cirrus Inc. A subsidiary of Diagnostic
Products Corporation Los Angeles, CA 90045 USA) cihaz ile
BioSource 250H-Vit.D3-Ria-CT Kit (BioSource Europe S.A. Rue
de I'Industrie, 8, B-1400 Nivelles, Belgium.) kitleri kullanilarak
2 saat oda i1sisinda inkiibasyondan sonra 6l¢iildi. Sonuglar ng/
ml olarak verildi. Serum 25(0OH)D, vitamin diizeyi 10 ng/ml
altinda olanlar vitamin D eksikligi; 10 ile 20 ng/ml arasi olan
olgular ise vitamin D yetersizligi olarak kabul edildi.”! Son do-
nemde yapilan ¢alismalar ile tanimlarin sirasi ile <20 ng/ml,
20-30 ng/ml olmasi ve vitamin D i¢in normal degerin >30 ng/
ml tizerindeki deger oldugu vurgulanmistir.®

Serum parathormon diizeyi

immulite 2000 marka (Diagnostic Products Corporation Los
Angeles, CA 90045 USA) hormon analizoriinde orijinal kitler
kullanilarak solid faz iki yonli chemiluminescent (immunoas-
say) yontemi kullanilarak 60 dk inkiibasyon suresi ile 6l¢tildi.
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Tablo 1. Degiskenlerin mevsimlere gore dagilimi

Degiskenler ilkbahar (n=343) Sonbahar (n=246) p
Nisan Ekim
n % n %
Yas (yil) 15.4+1.3 15.4+1.3 >0.05
Boy (cm) 161£10.3 161.8+10.7 >0.05
Kilo (kg) 55.1£10.5 54.9+10.7 >0.05
VKi (kg/m?) 21428 20.8+2.8 >0.05
SES
Dusiik 112 32.7 82 333
Orta 129 37.6 95 38.7 >0.05
Yiksek 102 29.7 69 28.0
Fiziksel aktivite (dk/gtin)
<15 dk 163 47.5 25 10.2
<15-60 dk 115 335 80 325 0.00
>60 dk 65 19.0 141 57.3
Guinde ortalama agik havada gecirilen stire (dk/gtin) 66.5+30.6 100.7+29.4 0.00
Gilineslenme zamani (dk/giin) 55+27.8 96.3+34.8 0.00
Hafta sonu acik havada gecirilen stire (dk/giin) 70.4£31.6 104.1£26.3 0.00
Ca alimi (mg/giin) 368+120 388+125 >0.05
Pubertal durum
Taner 3-4 231 67.3 172 69.9 >0.05
Taner 5 112 32.7 74 30.1
KMD (Z-skoru g/cm?)
Osteoporoz (<-2) 39 11.4 17 7.0
Osteopeni (>-2-<-1) 69 20.1 47 19.3 >0.05
Normal (>-1) 235 68.5 179 73.7

VKi: Viicut kitle indeksi; SES: Sosyoekonomik seviye; KMD: Kemik mineral dansitesi.

Sonuclar pg/ml olarak verildi. Serum Parathormon normal de-
geri 12-65 pg/ml olarak kabul edildi.

3.3. Niikleer tip goriintiilemeleri

KMD élciimii icin Atatiirk Universitesi Tip Fakltesi Niikleer
Tip Anabilim Dalinda; DEXA yontemi ile calisilan Hologic QDR
4500 Elite marka cihazi kullanildi. Trabekiler kemikler deger-
lendirilmek istenildiginden olgularin timiinde 6n-arka spinal
kemik mineral dansitesi L1-L4 diizeyinden DEXA yontemiyle
Olculdi. Her yas ve cinsiyet icin Turk ¢cocuklarinin normal de-
gerlerine" gore degerlendirilerek Z skorlari belirlendi.

Z skoru: Hastanin KMD dederi - yas ve cinsiyete gore olmasi gereken KMD

Standart Sapma

Verilerin degerlendirilmesi

Veriler bilgisayar ortaminda SPSS (Statistical Package for the
Social Science) 11.5 paket programi kullanilarak istatistiksel
analize tabi tutuldu. Parametreler ortalama ve standart sap-
ma cinsinden ifade edildi. istatistiksel analizler yapilirken
Chi-square, t testi, varyans analizi (ANOVA), Kruskal Wallis H,
Wilcoxon ve Mann-Whitney U testleri kullanildi. Parametreler
arasi iliski Spearman korelasyon testi kullanilarak arastirildi.

Elde edilen p degerleri 0.05'ten biyik ve esit oldugu durum-
larda anlamsiz, kicik oldugu durumlarda farklar istatistiksel
olarak anlamli kabul edildi.

Bulgular

Calismaya kis sonunda dahil edilen 343 vakanin 198'i (%57.7)
erkek, 145'1 (%42.3) kizdi. Erkek/kiz orani 1.3 idi. Vakalarin yas
ortalamasi 15,44+1,28 yil idi. Olgularin demografik verileri
Tablo 1'de gosterildi.

Cekilen kemik mineral dansitometrisinde Z-skoruna gore kis
sonunda olgularin 39'unda (%11.4), yaz sonunda 17'sinde
(%7) osteoporoz tespit edildi (Tablo 1). Olgularin ilkbaharda
ortalama Z skoru KMD -0.44+1.3 gr/cm? sonbaharda -0.11+1.3
gr/cm?idi.

Vitamin D diizeyi ile KMD arasindaki iliski

Vakalarin ilk degerlendirilmesinde 35‘inde (%710.2) vitamin D
diizeyi normal olarak degerlendirilirken, 308'inde (%89.2) vita-
min D diizeyi <20 ng/ml idi. Vitamin D eksikliginin ve yetersiz-
liginin kizlarda erkeklerden daha fazla goriildigu tespit edildi
(p<0.05) (Tablo 2). Vitamin D normal diizeyi >30 ng/ml olarak
alinmasi durumunda her iki ddnemde de hig¢bir olgunun nor-
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Tablo 2. Mevsimlere ve cinsiyete gore D vitamini diizeyleri

Cinsiyet ilkbahar Sonbahar
D vitamini (ng/ml) D vitamini (ng/ml)
Eksiklik Yetersizlik Normal Toplam P Eksiklik Yetersizlik Normal Toplam p
n % n n % n % n % n n % n %
Kiz 53 36.5 920 2 1.4 145 423 <0.05 4 42 70 736 21 22.2 95 386 <0.05
Erkek 8 4.0 157 33 167 198 577 <0.05 O 0 31 205 120 795 151 614 <0.05
Toplam 61 17.7 247 35 103 343 100 <0.05 4 16 101 41.0 141 574 246 100 <0.05

Tablo 3. Olgularin kemik dansitometrisi ile iligkili parametreleri

KMD (gr/cm?)
Degiskenler Kiz Erkek
Oseoporoz Osteopeni Normal P Oseoporoz Osteopeni Normal P

VKi (kg/m?) 20.1+£2.8 20.4+3.1 21.6+3.1 0.06 19.9+2.4 19.7£2.4 21.3+2.6 0.00
Ca (mg/dl) 9.7£0.4 9.8+£0.5 9.9+0.4 0.25 9.7+£0.3 9.8+0.3 9.8+0.4 0.20
P (mg/dl) 4.2+0.7 4.2+0.6 3.9+0.5 0.02 4.6+0.5 4.4+0.6 4.2+0.6 0.00
ALP (U/L) 180.9+9 179.6+178 135.8+7 0.08 338.4+103 258.3+112 219.7+104 0.00
VIT D (ng/ml) 11.6+£2.9 12.3+4.1 11.3£3.1 0.28 15.9+54 15.6+3.6 17.1£4.1 0.11
PTH (pg/ml) 48.5+15.1 68.7+£58.9 54+30.9 0.12 58.1+19.2 53.7+23.7 52.1+25.1 0.49

KMD: Kemik mineral dansitesi; VKi: Viicut kitle indeksi; P: Fosfat; ALP: Alkalen fosfataz; PTH: Parathormon.

mal degere sahip olmadigi gorildi. Mevsimlere ve cinsiyete
gore olgularda tespit edilen vitamin D dizeyleri Tablo 2'de
gosterildi.

Kis sonunda KMD ol¢limiinde z-skoruna gore vakalarin
39'unda (%11.4) osteoporotik diizey mevcuttu ve bunlarin 8
(%13.1) tanesinde vitamin D eksikligi, 25 (%10.1) tanesinde
vitamin D vyetersizligi, 6 (%17.1) tanesinde vitamin D diizeyi
>20 ng/ml idi. 69 (%20.1) vakada z-skoruna gdre osteopeni
vardi ve bunlarin 12 (%19.7) tanesinde vitamin D eksikligi, 52
(%21.1) tanesinde vitamin D yetersizligi, 5 (%14.3) tanesinde
vitamin D diizeyi normaldi.

ilkbaharda KMD normal olanlarin ortalama vitamin D sevi-
yesi 14.7+4.7 ng/ml idi. Osteoporoz degerine sahip olanlarin
14.6£5.2 ng/ml olarak saptandi. Sonbaharda sirasiyla bu orta-
lamalar 20.4+5.9 ng/ml ve 20.7+5.1 ng/ml oldugu gorilda. Her
iki donemde de z-skoruna gore olgularin vitamin D dlzeyleri
arasinda istatistiksel olarak anlamli fark saptanmadi (p>0.05).

Yaz sonundaki degerlendirmede vitamin D eksikligi olanlarda
osteoporoz ve osteopeni tespit edilmedi. Vitamin D degeri >20
ng/ml olanlarin %6.4'inde osteoporoz, %16.4'linde osteopeni
tespit edildi. Her iki ddnemde de vitamin D diizeylerine gore
KMD'ler arasinda istatiksel olarak anlamli fark yoktu (p>0.05).

Cinsiyete gore kemik mineral dansitesi
arasindaki iliski

Kizlarin ortalama KMD degeri kig ayinda -0.38+1.24, yaz sonun-
da-0.13+1.27 olarak 6l¢tildi. Erkeklerde ortalama KMD degeri

kis ayinda -0.44+1.35, yaz sonunda -0.10+1.27 olarak 6l¢uld.
Aralarinda istatistiki olarak anlamli fark yoktu (p>0.05).

Kis sonunda kizlarda osteoporoz 12 (%8.3), osteopeni 35
(%24.1) ve 98 (%67.6) oraninda gorulmekteydi. Erkeklerde
osteoporoz 27 (%13.6), osteopeni 34 (%17.6) ve 138 (%69.2)
oraninda goruldigu tespit edildi. Yaz sonunda kizlarda oste-
oporoz 6 (%6.4), osteopeni 19 (%20.2) ve 69 (%73.4) oraninda
gorilmekteydi. Erkeklerde osteoporoz 11 (%7.4), osteopeni 28
(%18.8) ve 110 (%73.8) oraninda goruldigi tespit edildi.

Kemik dansitometrisi ile iliskili parametreler

KMD normal olanlarin BMI'i daha yiiksek, P ve ALP dizeyleri
daha dusukti (p<0.05) (Tablo 3). Kizlarda KMD degerine gore
gruplarin degerlendirmesinde BMI, Ca, ALP, vitamin D ve PTH
degerleri acisindan anlamli fark yokken, P degeri KMD normal
olan grupta diger iki gruba gore istatiksel olarak anlamli daha
dusikti (p<0.05) (Tablo 3).

Sikayetlerle KMD diizeylerinin degerlendirmesinde; osteopo-
rotik Z-skoruna sahip grupta %17.9 oraniyla kemik ve eklem
agrisi en sik ve esit oranda mevcuttu. %12.8 kas agrisi ve %2.6
kirik bulunuyordu. Osteopenik grupta %10.1 oraniyla en sik
sikayet kas agrisiydiGruplar arasinda istatiksel olarak anlamh
fark yoktu (p>0.05) (Tablo 4).

Tartisma

Adolesan donemi eriskin kemik sagligi bakimindan kritik bir
donemdir. Bu dénemde hizli kemik gelisimi nedeniyle vitamin
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Tablo 4. KMD ile sikayetler arasindaki iliski

KMD
<-2 osteoporoz -2_-l=osteopeni >-1=normal P Toplam
n % n % n %
Kemik agrisi
Hayir 32 82.05 65 94.2 209 88.9 0.14 306
Evet 7 17.9 4 5.8 26 1.1 37
Kas agrisi
Hayir 34 87.2 62 89.8 207 88.1 0.89 303
Evet 5 12.8 7 10.2 28 11.9 40
Eklem agrisi
Hayir 32 82.1 63 91.3 211 89.8 0.29 306
Evet 7 17.9 6 8.7 24 10.2 37
Kirnk
Hayir 38 97.4 69 100 232 98.7 0.47 339
Evet 1 2.6 0 0 3 1.3 4
Ellerde titreme
Hayir 39 100 68 98.52 235 100 0.13 342
Evet 0 0 1 14 0 0 1

KMD: Kemik mineral dansitesi.

D eksikligi riski artmaktadir."2#"" Pubertede biylme atagdi ile
birlikte kemik kiitlesinde goriilen artis, beraberinde artan Ca
ve vitamin D ihtiyacini da dogurur.'? Adélesan donemdeki kiz
cocuklarinin ve geng¢ kadinlarin vitamin D alimlarinin, geng
eriskinlik dénemlerinde dl¢lilen kemik mineral yogunluklari
ile pozitif iliski gosterdigi bildirilmektedir."¥ Finlandiya'da 178
saglikli adélesanin %61.8'inde vitamin D diizeyi, PTH'u normal
sinirlarda tutmak icin sinir deger olan 16 ng/ml'nin altinda sap-
tanmis ve vitamin D diizeyi disulk olanlarin tamaminda 6n kol
kemik mineral KMD disiik bulunmustur.28'4 Kristinsson ve ar-
kadaslari™ ise 16-20 yaslarindaki saglikli kiz cocuklarinda se-
rum kalsidiol diizeyleri ile KMD arasindaki iliski saptadiklarini
bildirmislerdir.

Siddiqui ve arkadaslari® Suudi Arabistan’da %81, gelismis tlke
olmalarina ragmen Sullivan ve arkadaslar® 2005'te Ameri-
ka'da yaptiklar calismada %48 vitamin D eksikligi rapor etti-
ler. Hatun ve arkadaslari ise 89 addlesan kizda %43 vitamin D
yetersizligi, %21.3 vitamin D eksikligi bildirmislerdir."”! Bizim
calismamizda Tirkiye'nin dogusunda, karasal iklime ve 39°
enleme sahip Erzurum’da adolesan ¢ocuklarda vitamin D di-
zeyinin kis déneminde ciddi disuk seviyelere indigini goste-
ren calismalarla uyumlu olarak™®'” kis sonu degerlendirmede
hem eksiklik-yetersizlik orani ok yuksekti hem de vitamin D
ortalama degerleri yaz sonu degerlere kiyasla anlamli oranda
diisiktt (p<0.05). Her iki donem de de sayet vitamin D normal
degeri >30 ng/ml olarak kabul edilmesi durumunda hicbir ol-
guda normal deger tespit edilmeyecekti.®

Adolesan donemde fiziksel aktivite ile femur boynu ve lomber
bolge KMD'nin arttigi bilinmektedir.?® Bu nedenle kemik tur-
noverinin hizlandigi puberte doneminde yapilan fiziksel akti-

vite 6nem kazanmaktadir. Olgularimizda kisin fiziksel aktivite
stresi acisindan <15 dk olanlar %47.5, >60 dk olanlar %19 idi.
Yaz sonunda sirasiyla %10.2 ve %57.3 idi. Kis sonu ile yaz sonu
fiziksel aktivite sureleri acisindan istatistiksel olarak anlam-
I fark vardi (p<0.05) ve yaz aylarinda fiziksel aktivite streleri
artiyordu. Her iki mevsimde de erkeklerin fiziksel aktivite si-
releri kizlarinkinden istatistiksel olarak 6nemli oranda yiiksekti
(p<0.05).

Hatun ve arkadaslarn™” subklinik vitamin D eksikligi tespit et-
tikleri vakalarin boylarinin daha kisa oldugunu belirtiler ve
uzun sire vitamin D eksikligine maruz kalmanin boyun daha
kisa olmasina neden olabilecegini 6ne stirdiler. Olgularimizda
bu calismaya benzer sekilde boy acisindan; her iki ddnemde de
vitamin D diizeyi normal olanlarin boyu eksik ve yetersiz olan-
lardan istatistiki olarak anlamli bir sekilde fazlaydi (p<0.05).

Addlesanda normal kemik mineralizasyonu icin gerekli olan
vitamin D diizeyi tartismalidir.?" Olgularimizda 6l¢tlen kemik
mineral dansitometrisinde Z-skoruna gore ilkbaharda olgula-
rn %11.4'tinde osteoporoz, %20.1'inde osteopeni tespit edildi.
Bizim olgularimizda her iki donemde de z-skoruna gore olgu-
larin vitamin D dlzeyleri arasinda istatistiksel olarak anlamli
fark saptanmadi (p>0.05). Outila ve arkadaslari yaptiklar ca-
lismada ise vitamin D'nin <16 ng/ml oldugu degerde KMD'nin
azaldigini saptadilar."™ Diger bir calismada ise kemik minerali-
zasyonunun korunmasi icin vitamin D degerinin 20 ng/ml lize-
rinde olmasi gerektigini tespit edildi ve KMD’nin yas ve puber-
te arttikca arttigi saptandi.?? Calismamizda vitamin D ile KMD
arasinda korelasyon saptanmadigindan KMD'ini etkileyen vi-
tamin D degeri hakkinda bilgi edinilemedi. Benzer olarak Tir-
kiye, Amerika, Liibnan ve Hindistan da yapilan calismalarda da
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vitamin D ile KMD arasinda korelasyon saptanmadigini rapor
edildi.l”#-251 Ayrica direkt olarak vitamin D diizeyi ile kemik
kitle 6lciminin dogru bir sekilde korole edilemeyecedi ileri
strdlmustar.2" Farkh bir calismada ise cocuk ve genc eriskinle-
rin KMD'ne vitamin D yetersizligi degil de Ca aliniminin azligi
etkili oldugu gosterilmistir.2®

Erkeklerde kemik mineral dansitesi normal olanlarin PTH de-
Jeri osteopeni ve osteoporotik diizeye sahip olanlarinkinden
daha dusuktl ancak istatistiksel olarak anlamsizdi (p>0.05).
KMD normal olanlarin BMI'i daha yiiksek ve P ve ALP dlizeyleri
daha dusukti (p<0.05). Kizlarda KMD degerine goére gruplarin
degerlendirmesinde BMI, Ca, ALP, PTH ve DPD degerleri acisin-
dan anlamli fark yoktu. P degeri ise KMD normal olan grupta
diger iki gruba gore istatistiksel olarak anlamli daha dusiktu
(p<0.05) Yapilan birkag calismada da dusiik vitamin D degeri-
nin diistik KMD, yiiksek PTH ve ylksek kemik turnover markir-
lariyla iliskili oldugunu tespit edildi.?”!

Olgularimizda puberte evresine gore vitamin D ortalama du-
zeyleri acisindan istatistiksel olarak anlamli fark tespit edil-
medi (p>0.05). Vitamin D eksikligi gorllme orani ise puberte
evresi artikca istatistiksel olarak anlamli yukseliyordu ve evre
5'te diger iki grubun toplamindan daha fazla ylizdeye sahipti
(p<0.05). Zeghoud ve arkadaslari®® serum vitamin D diizeyi
dustkligunin IV-V Tanner puberte evresine sahip olan addle-
sanlarda daha yuksek oranlarda (%38) oldugunu tespit etmis-
lerdir. Van'da yapilan calismada ise vitamin D yetersizligi olan
olgularin en sik (%70) puberte evre IV'te oldugunu, Narchi ve
arkadaslari adoélesan riketsli 21 vakanin tamaminin Tanner Il ile
IV pubertal evrede olduklarini bildirmislerdir.=*”

Rikets ve vitamin D eksikligi olan olgular semptomatik ve
asemptomatik olabilirler. iran'da 2003 yilinda yapilan calisma-
da herhangi bir sikayeti olmayan olgular degerlendirildiginde
%10.2 oraninda vitamin D eksikligi %8.6 oraninda hipokalse-
mi tespit etmislerdir.* Bizim olgularin %37’sinin sikayeti var-
di. Bu sikayetleri icinde en sik gorileni nonspesifik sikayetlerdi
(%35.2). Kas agrisi %31.3, eklem agrisi ise %29.1 oraninda goz-
lendi. Suudi Arabistan'dan Abdullah MA, rikets tespit edilen
adolesanlarda FM bulgusu olmadigini ancak en sik sikayetin
ozellikle alt ekstremitede agri ve sizi oldugu belirtildi.®" Cals-
mamizda vitamin D eksikligi ¢cok sik gortilmesine ragmen kirik
sikayeti olan olgu yoktu. Benzer sekilde 2008'de Amerika'da 85
primer ve sekonder ostoporoz ve osteopenili cocuk da vitamin
D duizeyi ile kirik goriilme hizi arasinda iliski saptanmamistir.©*!

Sonuc olarak, glinesli bir cografyaya sahip olmamiza ragmen
kis mevsimleri uzun ve soguk gecen bolgemizde saglikli go-
riinen ve yakinmasi olmayan addlesanlarda yaklasik %30 ora-
ninda kemik mineral dansite iceriginin azalmis olarak tespit
edilmesi ve beraberinde %72 gibi blyuk kisminda vitamin D
yetersizligi, %17.7 oraninda vitamin D eksikligi tespit edilmesi
bu problemin ciddiyetini gostermektedir. Zirve kemik kitlesi-
nin énemli oraninin kazanildigi bilinen adélesan déneminde
kizlar basta olmak tzere tiim addlesanlara kemik mineral ice-
rigini gliclendirici dnlemler ve vitamin D profilaksisi gerekliligi
gorulmektedir. Ciddi bir halk saghgi sorunu olan Osteoporoz

ve vitamin D yetersizligi gibi hastaliklarin 6nlenmesi icin de ai-
leler ve addlesanlarin bilgilendirilmesi ve bu durumda korun-
mak icin gerekli beslenme, glineslenme ve fiziksel aktivitenin
onemi anlatiimalidir. Bu durumla miicadele icin bir saglik po-
litikasi olusturulmali ve gelecek nesillerin saghgr korunmaya
calisiimalidir.

Cikar catismasi: yazarlarin aciklanmasi gereken herhangi bir ¢i-
kar catismasi yoktur.

Finansal destek: Bu calisma icin herhangi bir fon alinmamistir.
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Autism and vaccinations: Does google side with science?
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Abstract

Introduction: Genetic and environmental factors are thought to
play a role in the etiology of autism spectrum disorder. Studies on
vaccination, which is one of the environmental factors, suggest
that there is no relationship between vaccines and autism devel-
opment. However, a part of society still believes that vaccines lead
to autism. Therefore, we aimed to investigate the distribution and
reliability of the articles on the internet, which is the first place to
which families refer for information about this subject.

Methods: In this study, we searched the term autism vaccine in
Google’s version for Turkey. The information on each website was
grouped as accurate, incorrect, and contradictory. We used the
JAMA score, a standard indicator of health information quality, to
assess the basic reliability index of the article. The JAMA score takes
into account whether a website declares an author, the date of
writing, financial ownership, and whether the information is sup-
ported by references.

Results: A total of 124 websites were listed as a result of this search.
When irrelevant and inaccessible sites were removed, 102 web pages
were evaluated. The information obtained from 76 (74.5%) websites
was accurate, 20 (19.6%) websites contained incorrect information,
and 6 (5.9%) presented contradictory information. Although the
JAMA score of the sites containing the accurate information was
higher than the sites with incorrect information, the difference be-
tween them was not statistically significant. In terms of the informa-
tion given in the content of the internet sites, it was found that six
of the top ten sites were accurate, three were incorrect, and one was
contradictory. No statistically significant relationship was found be-
tween the accuracy of the information and the ranking of the sites.
Discussion and Conclusion: These results show that accurate in-
formation is not listed primarily in the top positions, and that infor-
mation about autism and vaccination has similar distribution. It is
important to increase the number of articles and projects aimed
at informing society about autism and vaccination through the
internet by scientists and government officials and to ensure that
families have access to accurate information

Keywords: Autism; google; internet; public health; vaccine.

Ozet

Amag: Otizm spektrum bozuklugunun etyolojisinde genetik ve cevre-
sel faktorlerin rol oynadigi distntlmektedir. Cevresel faktorlerden asi
ile ilgili yapilan calismalar, asi ile otizm gelisimi arasinda iliski olmadigi-
ni géstermis olmasina karsin toplumun bir kesimi hala asilarin otizme
yol actigina inanmaktadir. Bu ¢alismada, bu konu ile ilgili ailelerin bilgi
sahibi olmak icin basvurduklari ilk yer olan internetteki asi ve otizm ile
ilgili yazilarin dagilimi ve gtvenilirligi arastinlmistir.

Gereg ve Yontem: Bu calismada, Google'un Turkiye sirimunde “otizm
asl” ifadesi aranmis, her sitedeki bilgiler dogru, yanlis ve celiskili ola-
rak gruplandiriimistir. Yazilarin temel guvenilirlik endeksini degerlen-
dirmek icin saglik bilgi kalitesinin standart bir gostergesi olan JAMA
puanini kullaniimistir. JAMA puani, bir web sitesinin yazar ilan edip et-
medigini, yazilma tarihini, finansal sahipligini ve bilgilerin referanslarla
desteklenip desteklenmedigini dikkate almaktadr.

Bulgular: Yapilan arama sonucunda toplam 124 internet sitesi listelen-
mis, alakasiz ve ulasilamayan siteler ¢cikarildiginda 102 site degerlendir-
meye alinmistir. Bu internet sitelerinin76’sinin (%74.5) dogru, 20'sinin
(%19.6) yanlis, 6sinin (%5.9) ise celiskili bilgiler icerdigi saptanmistir.
Dogru bilgi iceren sitelerin JAMA puaninin yanlis bilgi iceren sitelere
gore daha yUksek olmasina ragmen aralarindaki fark istatistiksel olarak
anlamli bulunmamistirinternet sitelerilerinin icerigindeki bilgiler aci-
sindan ilk on sitenin altisinin dogru, Gglntin yanlis ve birinin celiskili
oldugu tespit edilmistir. Bilgilerin dogrulugdu ile sitelerin siralamasi ara-
sinda istatistiksel olarak anlamli bir iliski bulunmamistir.

Sonug: Bu sonuglar, dogru bilgilerin ¢ncelikle Gst siralarda listelen-
medigini, otizm ve asi konusunda bilgilerin benzer dagildigini goster-
mektedir. Bilim insanlari ve devlet yetkilileri tarafindan internet ortami
araciligiyla otizm ve asl ile ilgili toplumu bilgilendirme amagli yazilarin
ve projelerin arttirilarak ailelerin dogru bilgilere ulasmalarinin saglan-
masi dnemlidir.

Anahtar Soézcukler: Otizm; google; internet; halk saghgs; asi.
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utism spectrum disorder (ASD) is a neurodevelopmental

disorder with symptoms beginning in the early child-
hood period characterized by limited social interaction, ar-
eas of interest, and communication. The increasing preva-
lence of ASD has been reported to be 1/68-1/59 in recent
studies."? Many genetic and environmental factors have
been studied in research exploring the etiopathogenesis of
ASD. Studies have led to the consideration that reciprocal in-
teractions of many factors play a role in the etiology of ASD,
rather than a single factor.

Childhood vaccinations are the most cost-effective method to
provide protection against infectious diseases, which reduces
death and disability worldwide.?! Vaccinations ensure protec-
tion against disease through individual immunity, but also
ensure communal immunity by reducing contact between
unvaccinated individuals and disease vectors due to the pres-
ence of vaccinated individuals. Thus, the incidence rate of dis-
ease is reduced through herd immunity. However, childhood
vaccination is one of the environmental factors blamed for the
etiology of ASD. As the prevalence of ASD and the increase
in communal vaccination coincided with approximately the
same period, vaccines were accused of causing ASD. This issue
has lately become an essential general health issue with vac-
cine-preventable diseases increasing in the community due to
the fear of a claimed link between vaccinations and ASD." In
this context, an article supporting the link between measles,
mumps, and rubella (MMR) vaccinations and autism was pub-
lished by Andrew Wakefield in the Lancet in 1998.5' When it
was understood that the results were incorrect, the Lancet
retracted the article in 2010.”) Subsequently, other studies
suggested a link between the MMR vaccine and ASD,”’ and
concerns were raised that the ethyl mercury included in other
vaccines as a preservative might increase the risk of ASD.®%
Conversely, well-designed studies in various countries have
shown that there is no connection between vaccination and
ASD.I'%-"3 One case-control study showed that there was no
connection between ethyl mercury and ASD" Furthermore,
according to two meta-analytic articles, there were no correla-
tions between exposure to vaccine/ethyl mercury and ASD® !
Finally, a recent review reported strong evidence refuting the
hypothetical role of vaccination in the etiology of ASD'® In
spite of these research results, there are still fears in the com-
munity that childhood vaccines or vaccine compounds are
risk factors for the development of ASD, and vaccinations have
continued to be a source of concern for parents and increas-
ing numbers of anti-vaccination groups have been observed
in recent years.

The internet is an important mass communication tool,
which makes it easy to access information. Internet tech-
nologies have brought innovation to many areas of our lives
involving information sharing from public services to trade,
from social relationships and entertainment to intercultural
interaction, and in providing news. A study stated that one
of the most important reasons for people using the internet
was to search for information related to health.'? Addition-

ally, some studies reported that information on vaccines on
the internet adversely affected parents and caused vaccine
rejection.l'®' As a result, the importance of researching the
accuracy of the information in the online network gains im-
portance each day due to its effect on parental decisions re-
garding childhood vaccinations. There are still very few stud-
ies evaluating the accuracy of information about vaccination
in online networks. To the best of our knowledge, no studies
have evaluated online data about vaccination and ASD etiol-
ogy in our country, Turkey. This study aimed to research the
distribution and reliability of articles about “autism and vac-
cinations” on internet websites, which families visit daily to
obtain information.

Materials and Method

The study was performed using the Turkish Google interface
for the key terms otizm asi (Turkish words for autism and vac-
cination) in May of 2019. No other word was added to pre-
vent the search engine from being affected by other words.
Before completing the research, cookies and the search his-
tory were deleted from the computer to prevent the effect of
previous search results. The search was completed after log-
ging out of the Google account. The internet address typed
for the search was www.google.com.tr.

The search results accessed 124 websites. These websites were
transferred to a table and visited separately according to the
list in the table. Twenty-two websites unrelated to the search
terms or which could not be accessed were excluded from
the analysis. The typology of each website was recorded. The
typologies were grouped as commercial, government, health
portal, news, non-profit, professional, and scientific journals.
Websites that did not comply with any category or which were
difficult to classify were listed as “other.”

If the information on the website clearly stated that vacci-
nations did not cause autism it was grouped as ‘accurate’; if
the inverse was stated it was grouped as ‘incorrect, and if the
website contained both accurate and incorrect information
or did not give a clear message, it was grouped as ‘contradic-
tory. 'To evaluate the basic reliability index for the articles,
JAMA points (the standard marker for health information
quality) were used. JAMA points note whether the author
is credited on the website, the date of publishing, financial
ownership, and whether the information is supported by ref-
erences.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) version
15.0 was used for statistical analysis. For the assessment of
data, the Pearson correlation test was used for correlations
between data, the Mann-Whitney U test and Spearman cor-
relation test were used for non-parametric data. For the eval-
uation of categoric data, the Chi-square test was used. For all
statistical procedures, the significance level was accepted as
p<0.05, and all tests were two-tailed.
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Results

Website typology and content

According to the search results, a total of 102 websites were
taken into analysis. When the type of website was investigated,
most (31.4%) were observed to be news sites (Table 1). The
distribution of the information on the websites according to
the search results was given in Table 2. We grouped websites
as government and professional sites and others that took
scientific resources into account (Table 3). As seen in Table 3,
there were no significant differences in terms of the distribu-
tion of accurate and incorrect information according to web-
site groups. Additionally, it was found that most of the web-
sites (74.5%) contained accurate information (Table 2). When
the correlation between the accuracy of the information on
the websites and their listing on Google was analyzed, no sta-
tistically significant difference was found (Table 4). However,
when the distribution of the authors and page listings were
analyzed, articles with unnamed authors were found on the
first two pages in a statistically significant manner (p<0.05).
The distribution of the information on the websites accord-
ing to the authors was given in Table 5. Authors in our study,
divided into two groups as medical doctor and others. There
was no statistically significant difference was found between

Table 1. Search results according to website typology

Typology Website

n %
Commercial 11 10.5
Government 1 1
Health portal 13 124
News 33 314
Non-profit 28 26.7
Professional 11 10.5
Scientific journals 5 4.8
Other 3 2.9

Table 2. Search results according to the distribution of
website contents

Typology Content

Accurate Incorrect Contradictory

n % n % n %
Commercial 8 727 1 9.1 2 18.2
News 21 63.6 9 273 3 9.1
Health portal 10 769 3 231 - -
Non-profit 22 786 6 214 - -
Government 1 100 - - - -
Professional 10 909 1 9.1 - -
Scientific journals 4 80 - - 1 20
Total 76 745 20 196 6 5.9

the groups of authors in terms of correct and incorrect infor-
mation (Tablo 6).

JAMA points

There was no statistically significant difference found for
JAMA points of websites containing accurate, incorrect/con-
tradictory information (Table 7). However, JAMA points were
higher for accurate information. The JAMA scores of scientific
journals, professional, and government website groups were
significantly higher than other sources (Table 8).

There was no statistically significant correlation between
JAMA points and website listings. Additionally, of the 10 re-
sults on the first page of the search, six contained accurate
information, three contained incorrect information, and one
was contradictory. Thirty-nine percent of the websites had
references;43.4% of those with accurate information had ref-
erences, and 34.8% of the websites with incorrect information
had references. None of the pages with contradictory infor-
mation contained references.

Table 3. Search results according to the groups of website

Typology Content

Accurate Incorrect/ Statistic

Contradictory
n % n %

Scientific journals,
professional and
government 15 88.2 2 11.8  x%2,023%
Others 61 71.8 24 28.2

NS: Not significant.

Table 4. Google listing of websites according to content

Content Website listing

Mean+SD t-test
Accurate 54.11£31.62 F=2,784"
Incorrect/Contradictory 60.04+38.60

SD: Standard deviation; NS: Not significant.

Table 5. Distribution of content according to the author

Author Content
Accurate Incorrect Contradictory
n % n % n %

Medical doctor 25 833 5 167 -

Expertin variety ofareas 3 75 1 25 -
Journalist 8 66.7 333 -
Unknown 40 702 12 211 5 8.8
No expertise = = 1 50 1 50

N
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Table 6. Distribution of content according to author type

Author Content
Accurate Incorrect/ Statistic
Contradictory
n % n %
Medical doctor 25 833 5 16.7 X21,742N
Others 51 70.8 21 29.2

NS: Not significant.

Table 7. JAMA points according to content

Content JAMA points Statistic
Median  Min.-Max.

Accurate 2 0-4 X>=781,000M

Incorrect/Contradictory 2 0-4

Min.: Minimum; Max.: Maximum; NS: Not significant.

Table 8. JAMA points of websites

Typology JAMA points Statistic
Median Min.-Max.

Scientific journals,

professional and,

government 3 0-4 U: 382,000**

Others 2 0-4

Min.: Minimum; Max.: Maximum; **p<0.001.

Discussion

The aim of the study was to analyze the content and reliability
of websites related to “autism and vaccination.” To date, stud-
ies researching the information content on Google related to
surgical and psychiatric diseases have been performed in dif-
ferent countries. However, to the best of our knowledge, no
studies have researched the content and reliability of websites
related with autism and vaccinations in Turkey. In this study,
according to the search results from Google’s Turkish inter-
face, though there was no statistically significant difference in
terms of the distribution of information related to autism and
vaccinations on the websites, it appeared that there was more
accurate information listed.

When the distribution of websites was examined in our study,
news sites and non-profit sites about autism and vaccinations
were found to be more common, with relatively fewer articles
from government sources and scientific journals. This finding
shows that the topic of autism and vaccination is a popular
topic. A study reported that in the context of vaccination and
autism, Twitter directed the news agenda, and the social in-
formation and discussion platform ‘Reddit’ monitored this

agenda.”® A study that researched website content related
to autism and vaccination in many languages reported fewer
articles from government sources.”"! However, there is also
study reporting more government-supported website related
to flu vaccination.”?? This may be explained by governments
becoming more involved in strong vaccination campaigns
considering the effect of the flu virus in terms of morbidity
and mortality. Finally, according to our data, it is our belief
that the authorities organizing the state's health care policy in
Turkey need to be more involved in this process.

When the information related to vaccinations was examined
on the websites, it appeared that there were three times more
websites containing accurate information than those con-
taining incorrect information in our study. Similar studies of
Google interfaces from different countries reported that ac-
curate information was found at least two or three times more
frequently compared with incorrect information.?” A study
comparing the information in 84 websites stated that 16.7%
of websites contained at least one myth in information in the
context of autism-vaccination.”® Another study analyzing
YouTube videos reported that information supporting anti-
vaccination was found three times more frequently than those
with accurate information. Venkatraman et al. compared in-
formation found on YouTube with information obtained from
Google, Wikipedia, and PubMed, and observed that informa-
tion on YouTube clearly supported the presence of a connec-
tion between vaccination and autism.™ A study in America in-
vestigated 100 popular videos about autism on YouTube and
reported that 16% of videos contained incorrect information
related to vaccinations.'® In our study, search results from the
Google search engine found that the first website with incor-
rect information about autism and vaccinations was second
in the results list. Another multicenter study of the American
interface for Google found the first incorrect information in
43" place in the search results.? However, in Turkey, negative
information was reported in the first 10 search results, simi-
lar to search results in England, Australia, France and Italy.?"
Furthermore, a study analyzing 10,380 online data given by
websites from 144 countries about vaccination showed that
31% of data contained incorrect information about vaccina-
tion.” Finally, it can be said that more websites containing
accurate information in the context of vaccination-autism are
found in general. In Turkey, more websites with misinforma-
tion are found at the top of searches. We believe this may be
due to the fact that the headlines of the websites containing
the incorrect information are written in a worrying manner.

In this study, though there were statistically significant dif-
ferences in professional, scientific journals, and health web-
sites about autism and vaccinations, more accurate informa-
tion was found. Also, incorrect information was found more
on other pages and news sites. A website belonging to the
government was also found to have accurate information.
A study by Arif et al. reported that there was more incorrect
information related to vaccinations in Google interfaces on
commercial and other pages.”” Another study reported infor-
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mation supporting anti-vaccination in half of the Twitter sam-
ples collected from 2009 to 2015.%%°! Finally, it seems necessary
to increase the number informative articles about the lack of
correlation between vaccination and autism on news websites
and government sites. When the scientific journals investi-
gated in our study were examined, one of the top five articles
contained references about concerns related to vaccinations
in families. However, it was not stated that vaccinations did
not cause autism. It is reported that there are no anti-vaccina-
tion articles among scientific journals on Google’s American
interface, whereas English and Australian interfaces have sev-
eral anti-vaccination scientific articles. In conclusion, it can be
said that information related to vaccination is compatible with
scientific articles listed on Google searches in Turkey.

When the listings of information in Google results were exam-
ined in our study, there appeared to be no difference in the
distribution of accurate and incorrect information related to
vaccination. Additionally, it was observed that incorrect infor-
mation was in the bottom half of the search results. Accurate
information was listed at the top of the search results, although
this situation was not statistically significant. It is known that
websites that are visited more often are on the rise in Google’s
search results, so it can be said that, though not significant, ac-
curate information related to vaccination receives more visits.
However, the lack of analysis of visitor numbers in our study is
a significant limitation. Additionally, it was observed that ar-
ticles without named authors were found more often in the
first two pages of the search results. According to our findings,
although there were no statistically significant differences in
terms of the distribution of authors, anti-vaccination informa-
tion appeared to be written by authors who were not medical
doctors. Also, pages written by medical doctors were found
listed lower than websites with unnamed authors, though not
significant. In conclusion, although pages containing accurate
information were at the top of the list in the context of autism-
vaccination, the Google listing of the pages may be indepen-
dent of the reliability of the author.

When the reliability marker of JAMA points was examined for
pages in our study, although there was no statistically signifi-
cant difference found in JAMA points between websites con-
taining accurate, incorrect or contradictory information, the
JAMA points were higher for pages with accurate information.
Additionally, the JAMA points for news sites were statistically
significantly lower. Another study evaluating JAMA points
reported that the google.com and google.co.uk websites
had higher points compared with the localized interfaces in
English-Australia, French, and Italian.?" According to our re-
sults, the reliability of anti-vaccination articles on websites and
news sites related to this topic in Turkey seems to belower.

Our study makes an important contribution to the literature
because it is the first on this topic in Turkey. Additionally, we
hope that the study may help to find a solution by ensuring
a better understanding of the causes of anti-vaccination
movements, which have increased in recent years. The most

significant limitation of our study is that the visitor numbers
to the websites researched were not evaluated. Although
it is known that Google lists websites based on click num-
bers, the lack of evaluation of visitor numbers is an impor-
tant limitation resulting in not knowing how often each page
was visited. Another limitation of our study is that sites were
not researched according to vaccination type. Future studies
about this topic are needed to analyze vaccination types and
to illuminate whether there is a rejection of any particular
type of vaccination.

When families learn that their children have autism, they expe-
rience a difficult emotional process. They then enter a period
of uncertainty and search the possible causes and treatment
of autism in-depth on the internet. Incorrect information in-
cludes risks for both families and their children’s health. As a
result, it is important for families to access accurate informa-
tion about the causes and treatment of autism such that they
can take better care of their children. In conclusion, increasing
the numbers of articles and projects by both government and
scientific communities to inform the public is important to en-
sure that families can access accurate information.
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Ozet

Williams-Beuren sendromu (WBS) 7. kromozomun uzun kolunun
11.23 bolgesinin mikrodelesyonu sonucu olusan 1/ 20.000 sikhgin-
da gorulen nadir bir hastaliktir. Karakteristik yliz 6zelliklerine zihin-
sel yetersizlik, konjenital kalp anomalileri ve endokrin bozukluklar
eslik edebilir. Tani klinik ve laboratuvar bulgulariyla stiphelenilen
vakalarda floresan in situ hibridizasyon (FISH) yontemi kullanilarak
delesyonun gésterilmesiyle konur. Bu yazida, WBS tanisi alan 8 aylik
bir vakanin tipik ve atipik bulgulari tanimlanmis ve erken taninin
Oneminin vurgulanmasi amaclanmistir.

Anahtar Sozciikler: Konjenital kalp hastaligi; mikrodelesyon send-
romlari; siit cocugu; Williams-Beuren sendromu.

illiams-Beuren sendromu (WBS) 7. kromozomun uzun

kolunun 11.23 bdlgesinin mikrodelesyonu sonucu olu-
san 1/20.000 siklikta gériilen nadir bir hastaliktir. ilk kez Willi-
ams tarafindan 1961 yilinda supravalviler aort stenozu (SVAS),
tipik yliz goriinima ve hafif zihinsel yetersizligi olan bir grupta
tanimlanmistir.t-2
Tani, klinik ve laboratuvar bulgulariyla stiphelenilen vakalarda
floresan in situ hibridizasyon (FISH) yontemiyle konur. FISH ile
delesyon tespit edilemeyen vakalarda MLPA, SNP array ya da
mikroarray (CGH) yontemleriyle de taniya ulasilabilir.54

Bu yazida, WBS tanisi alan 8 aylik bir hasta tipik ve atipik bulgu-
laryla sunularak erken taninin énemi vurgulanmak istenmistir.

Olgu Sunumu

Sekiz aylik kiz hasta buyime ve néromotor gelisim geriligi ya-

Abstract

Williams-Beuren syndrome (WBS) is a rare disease with a frequency of
1/20.000 caused by the microdeletion of 11.23 regions of the long arm of
chromosome 7. The characteristic facial features of WBS may be accom-
panied by the mental deficiency, congenital heart abnormalities and en-
docrine disorders. The diagnosis is made by demonstrating the deletion
using fluorescence in situ hybridization (FISH) in the cases suspected by
the clinical and the laboratory findings. The typical and atypical findings
of an 8-month-old patient diagnosed with WBS is described in this article
and our aim is to emphasize the importance of early diagnosis of WBS.
Keywords: Congenital heart disease; microdeletion syndromes; in-
fancy; Williams-Beuren syndrome.

kinmalariyla poliklinigimize getirildi. Oykiisiinden intrauterin
blylme geriligi oldugu, 41 gebelik haftasinda sezaryen ile
1800 g agirhginda dogdugu, dogum sonrasi asfiksi nedeniyle
25 glin yenidogan yogun bakim tnitesinde kaldigi 6grenildi.
Anne baba arasinda akrabalik yoktu. Fizik muayenesinde boyu
63 cm (-2.58 SDS), agirligi 5500 g (-3.2 SDS), boya gore agirhgi
%81, bas cevresi 41 cm (-2.3 SDS) idi. Belirgin genis kulaklar,
kaslarin medialinde diizensiz dagilim, g6z cevresinde dolgun-
luk, epikantal katlanti, basik burun koprisil, tombul burun
ucu, ince st dudak, uzun filtrum, genis agiz mevcuttu (Sekil
1). Cilt gerginliginde azalma, yumusak ve esnek bir cilt yapi-
si vardi. Kardiyovaskiler degerlendirmede kan basinci 90/55
mmHg idi ve mezokardiyak odakta 3/6 sistolik Gfliriim vard.
Norolojik degerlendirmede etrafla ilgisiz oldugu, bas kontro-
[Gndn olmadigl, gdvde ve ekstremite tonusunun azaldig, des-
tekli oturamadigi saptandi.
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Laboratuvar tetkiklerinde subklinik hipotiroidi disinda belir-
gin bir patoloji yoktu (Tablo 1). Ekokardiyografide periferik
pulmoner arter stenoz (PPAS), sekundum atrial septal defekt
(ASD), perimembranoz ventrikiler septal defekt (VSD) ve per-
sistan sol superior vena cava saptandi. Karin ultrasonografisin-
de patoloji yoktu, renal arterlerde akim normal olarak deger-
lendirildi. Oftalmolojik degerlendirmede strabismus ve her iki
gOzde ileri hipermetropi saptandi. Odyolojik degerlendirme
normaldi. Agir néromotor gelisim geriligi olan hastanin kra-
niyal gértinttlemesi planlandi; ancak, aile istemedigi icin ya-
pilamadi. Fenotipik 6zellikleri ve kardiyak bulgulari ile birlikte
WBS dusiinillen hastanin FISH analizinde 7q11.23 bolgesinde
mikrodelesyon tespit edildi (Sekil 2).

Tartisma

Williams-Beuren sendromu otozomal dominant olarak kaliti-
lan 7q11.23'deki bir ardisik gen mikrodelesyon sendromudur.
Bu bolgede yer alan elastin geni hastaliin patogenezinde
onemli yer tutar. Karakteristik yuz &zelliklerine zihinsel ye-
tersizlik, konjenital kalp anomalileri ve endokrin bozukluklar
eslik edebilir. Olgularin tipik fenotipik ozellikleri “peri ytizid”
diye de isimlendirilen genis alin, periorbital dolgunluk, burun
koki basikhdl, genis adiz, epikantal katlantilar, uzun filtrum ve
dolgun yanaklardir. WBS'li cocuklar genelde arkadas canlisi ve
sosyal kisilik yapilarina sahiptirler.

Sut cocuklugu déneminde bulgular belirgin olmasa da yas

Tablo 1. Hastanin laboratuvar tetkikleri

Sonuglar Normal
Kalsiyum (mg/dl) 10.6 8.8-10.9
Fosfor (mg/dl) 58 3.2-6.3
Alkalen Fosfataz (U/L) 198 130-250
FT4 (ng/dl) 1.3 0.9-1.7
TSH (mU/L) 9.6 0.2-5.1
Parathormon (ng/L) 25.05 12-65
Glukoz (mg/dl) 929 70-100
idrar kalsiyum/kreatin orani 0.3 <0.6

Sekil 2. Williams Beuren sendromu igin yapilan FISH analiz goriintisa.
Yesil sinyal: Kromozom 7 belirteci; Kirmizi sinyal: ELN geni belirteci;
Sari oklar kromozom 7 yi gostermektedir.

ilerledikce yiiz goriiniimi ve kisilik yapisi daha tipik hale gelir.
431 Hastamizda tipik fenotipik bulgulara ek olarak hastaligin
oOzellikleri arasinda literatiirde daha nadir goraldigu bildiri-
len ince Ust dudak ve kaslarin medialde diizensiz dagilimi gibi
bulgular da saptanmistir.

WBS'de en sik kardiyovaskdler sistem etkilenir, ayrica morbidi-
te ve mortalitenin en dnemli nedenidir. Aort ve renal arterlerin
diiz kaslarinin hipertrofisine bagli olarak gelisen vaskiiler dar-
lik ciddiyeti degiskenlik gdstermekle birlikte hastalarin yakla-
stk %70'inde bulunur. PPAS siit cocuklugunda daha sik gorliir
ve genellikle zamanla diizelir. WBS'li vakalarda hipertansiyon
saptanma orani %40-50 civarinda oldugu bildirilmektedir. Kli-
nik olarak hipertansiyon sit cocuklugunda saptanmasa da za-
man icerisinde belirginlesebilir. Ventrikuler veya atriyal septal
defektler ve aort veya mitral kapak dejenerasyonu gibi intra-
kardiyak lezyonlar hastalarin %20'sinde gorilir.1s”!
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Vakamizda WBS'de en sik saptanan kardiyovaskiler bulgu
olan SVAS saptanmezken daha nadir goriilen persistan sol
superior vena cava anomalisi ile birlikte PPAS saptanmis olup
kan basinci degerleri normal sinirlardaydi. Renal arter kan aki-
mi normal olarak degerlendirildi.

WBS ile iliskili endokrin bozukluklar arasinda hiperkalsemi,
subklinik hipotiroidi, glukoz intoleransi/diyabet ve puberte
prekoks en fazla dikkat ¢ceken sorunlardir. Hiperkalsemi 6zel-
likle erken dénemde genelde hafif seyirli (<11.5 mg/dl) olsa
da bazen orta veya agir sekilde de seyredebilmektedir. Hiper-
kalsemi ataklari asemptomatik olabilir veya normokalsemisi
olan hastalarda bile yaygin olarak ortaya ¢ikan nonspesifik
semptomlarla (kolik veya sinirlilik, hipotoni, azalmis istah
ve kabizlik) iliskili olabilir. Hiperkalsemiye neden olan me-
kanizma net olarak aydinlatilamasa da tzerinde durulan en
onemli mekanizmalar; D vitamini duyarliliginin artmasi, 1,25
dihidroksi vitamin D seviyesinin artmasi ve kalsitonin sentez
ve salinim defektidir.“® Hastamizda hiperkalsemi saptanma-
di ve 25 OH D vitamini ile parathormon duzeyleri de normal
saptandi. Hipotiroidi, WBS'li hastalarda sik gorular. Hastalarin
%15-30"unda subklinik hipotiroidi, sadece %2'inde asikar hi-
potiroidi bildirilmistir. Otoimmun tiroid hastalik riskinde de
artis olmadigi bildirilmistir.>'@ Bizim olgumuzda da subklinik
hipotiroidi saptanmis olup levotiroksin tedavisi basland.

WBS'li kiiguk ¢cocuklar erken motor becerilerin ve konusma
becerilerinin kazanilmasinda yasitlarina gére gecikme yasa-
maktadir. Bilissel olarak 1Q puanlari genellikle dusuktir. Li-
teratlirde Ozellikle kiclk yasta tani alanlarin rehabilitasyon
programlari ve egitimsel midahaleler sayesinde prognozu-
nun ve sosyal uyumunun iyilestigi bildirilmistir.>4 Hastami-
zin erken dénemde tani almasi 6zel egitime erken baslamasi
acgisindan avantaj saglarken dogumda agir perinatal asfiksi
yasamasi néromotor gelisiminde prognoza olumsuz yénde
etki etmistir. WBS'li hastalarda yapisal bobrek anomalileri,
enurezis ve nefrokalsinozis gorulebilmektedir. Hiperkalsitri
genellikle hiperkalsemiye eslik eder, ancak 6zellikle bebeklik-
ten sonra izole hiperkalsiliri de saptanabilmekte ve hastalarin
%5 ila %10'unda nefrokalsinozis bulunur.®' Hastamizin se-
rum kalsiyum diizeyi ve idrar kalsiyum/kreatin orani normal
sinirlardaydi ve Uriner sistem ultrasonografisinde yapisal bir
anomali saptanmadi. Oftalmolojik anormallikler ve gorsel
motor bozuklulart WBS'nin énemli 6zelliklerindendir. Yildizsi
iris paterni WBS hastalarinin %70'inde gorulir ve klinik tani
koymak icin Amerikan Pediatri Akademisi (AAP) tarafindan
onerilen tanisal skorlama yodntemindeki yliz 6zelliklerden
biridir. Sasilik ve kirma kusurlari WBS'li hastalarin %50'sinde
saptanmaktadir. Kirma kusurlar arasinda en sik gorileni hi-
permetropik astigmatizmdir. Sasilik bebeklik doneminde sik
iken kirma kusuru ¢cocukluk ve ergenlik doneminde sik gorl-
mektedir. WBS'de kirma kusurlarina bagl ortaya ¢ikan ambli-
yopinin dnlenmesi icin erken tani ile birlikte tedavi hastanin
yasam kalitesinin arttirilmasina énemli katki saglamaktadir.
4121 Bizim hastamizda da sasilik ve ileri yaslarda gorilmesi
beklenen hipermetropik kirma kusuru saptandi ve tedavisi
planlanarak rutin g6z muayenesi takibine basland.

isitme problemlerine WBS'de sik rastlanmaktadir. Hastalarin
%90'Inda hiperakuzi saptanirken %50'inde tekrarlayan kronik
otitis media gorilmektedir. WBS'li vakalarin sadece %10’unda
iletim tipi isitme kaybi saptanmaktadir.*'3 Hastamiza yapilan
isitme testinde patolojik bulgu saptanmasa da poliklinik takip-
lerinde isitmenin tekrar degerlendirilmesi planlandi.

Glnlimuzde WBS icin kesin bir tedavi yoktur, ancak hastala-
rin yasam kalitelerini artirmak bilissel ve sosyal yeterliliklerin
gelisimini etkin bir bicimde saglayabilmek, olgularda kar-
diyovaskiiler, endokrin, néromotor sistemleri de icine alan
multisistemik yaklasim benimsemek son derece 6nemlidir.
Yenidogan ve st cocuklugu déneminde klinik bulgular de-
gisken oldugundan, hastalarin tani alma yaslar genellikle
gecikir. Sendromun etkili yonetimi icin olgulara erken tani
konulmasi son derece énemlidir. Takipte yillik olarak genel
sistemlerin muayenesi, gdorme taramasi, isitme degerlen-
dirmesi, her iki koldan kan basincinin dlgiimd, kardiyolojik
degerlendirme, tiroid fonksiyon testleri, serum glukozu ve
kalsiyum diizeyi ile spot idrarda kalsiyum/kreatinin orani ve
tam idrar tetkiki yapilmasi 6nerilmektedir.24 Olgumuzda ai-
leye genetik danismanlik verilmis ve ilgili bélimlere yénlen-
dirme yapilmistir.

Sonug olarak stit cocuklarinda, hastamizda oldugu gibi 6zgdil
fenotipik bulgular belirgin olmayabilir. Ozellikle dismorfik bul-
gulari olan olgularda konjenital kalp hastaliklari (SVAS, PPAS
gibi) tespit edildiginde ayirici tanida Williams-Beuren sendro-
mu mutlaka distinilmelidir. Hastalarin erken tanisi ve multi-
disipliner bir ekiple dizenli takibi hastanin yasam kalitesinin
artmasina 6nemli katki saglamaktadir.

Cikar catigsmasi: Bildirilmemistir.
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