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Ankara Universitesi Tip Fakiiltesi Mecmuasi, Ankara Universitesi Tip Fakiiltesi
tarafindan (¢ ayda bir (Mart, Haziran, Eyliil, Aralik) yayinlanir. Temel, Dahili, ve
Cerrahi Tip Bilimleri konusunda arastirma, davetli derleme ve olgu sunumlar
yayinlamayi amaclar.

Ankara Universitesi Tip Fakiiltesi Mecmuasi bagimsiz, ényargisiz ve cift-kor
hakemlik ilkeleri cercevesinde yayin yapan siireli bir yayin organidir. Makale bas
editore ulasinca bilimsel kalitesi degerlendirilir ve 6n degerlendirmeyi gecen yazilar
yardimei editdre gonderilir. Bolim editorli makaleyi 2 hakeme gdonderir. Hakemler
21 giin icinde kararlarini belirtmelidirler. Yardimei editor hakem kararlarina kendi
degerlendirme ve onerisini ekleyerek bas editére gonderir ve son karari bas editor
verir. Hakemlerin kararlari catisiyorsa dergi editorli yeni hakem atayabilir.

Derginin editoryal ve yayin siirecleri ile etik kurallari the International Committee
of Medical Journal Editors (ICMJE), World Association of Medical Editors (WAME),
Council of Science Editors (CSE), Committee on Publication Ethics (COPE),
European Association of Science Editors (EASE), ve National Information Standards
Organization (NISO) gibi uluslararasi kuruluslarin kurallarina uygun olarak
sekillenmektedir. Dergimiz, seffaf olma ilkeleri ve "akademik yaymncilikta en iyi
uygulamalar ilkeleri” ile uyum icindedir.

Dergiye yayinlanmak amaciyla gonderilen ve etik kurul onayi alinmasi zorunlulugu
olan deneysel, klinik ve ila¢ arastirmalari icin uluslararasi anlagsmalara ve
Helsinki Bildirisine uygun etik kurul onay raporu gereklidir. Etik kurul onayr ve
"bilgilendirilmis gonillli onam formu" alindi§i arastirmanin "Hasta ve Yontem"
bélimiinde belirtilmelidir. Deneysel hayvan calismalarinda ise yazarlar Guide for the
Care and Use of Laboratory Animals dogrultusunda hayvan haklarini koruduklarini
belirtmeli ve kurumlarindan etik kurul onay raporu almahdir.

Makale tiirlerinin gdnderimi, arastirma raporlama kilavuzlarina uygun olarak
tasarlanmalidir:

insan arastirmalan: Helsinki Declaration as revised in 2013

Sistematik incelemeler ve meta-analizler: PRISMA guidelines

Vaka raporlari: Cthe CARE case report guidelines

Klinik denemeler: CONSORT

Hayvan calismalari: ARRIVE ve Guide for the Care and Use of Laboratory Animals

Arastirmalara yapilan her tiirlii yardim ve diger desteklerin alindigi kisi ve kuruluslar
beyan edilmeli ve ¢ikar catismasiyla ilgili durumlari aciklamak amaciyla Cikar
Catismalari Bildirim Formu doldurulmalidir.

Yayin, direkt ya da indirekt ticari baglanti iceriyorsa veya calismaya materyal destegi
veren bir kurulus varsa, yazarlar kullanilan ticari triin, ilag, firma vs. ile ticari hicbir
iliskisinin olmadigini ya da var ise nasil bir iliskisinin oldugunu (konsiiltan, diger
anlasmalar), edit6re sunum sayfasinda belirtmek zorundadir.

incelemeye sunulan arastirmada olasi bir bilimsel hata, etik ihlal siiphesi veya
iddiasiyla karsilasilirsa, bu dergi verilen yaziyi destek kuruluslarin veya diger
yetkililerin sorusturmasina sunma hakkini sakl tutar. Bu dergi sorunun diizgiin
bicimde takip edilmesi sorumlulugunu kabul eder ancak gercek sorusturmayi veya
hatalar hakkinda karar verme yetkisini tistlenmez.

Genel Kurallar

Yazilar sadece ¢evrim-ici olarak kabul edilmektedir. Yazarlarin makale gonderebilmesi
icin Journal Agent web sayfasina kayit olup, sifre almalar gerekmektedir.

Turkce yazilarda Tiirk Dil Kurumu'nun Tiirkce Sozlugli ve Yazim Kilavuzu temel
alinmalidir.

Sayfa diizeni: Makaleler, A4 sayfasininin iki yaninda 2.5 cm bosluk birakacak
sekilde, Arial yazi stilinde, 12 font buyikligiinde, 1.5 satir araligiyla, Microsoft
Word programinda yazilmahdir.

Kisaltmalar: Kelimenin ilk gectigi yerde parantez icinde ve tlim metin boyunca
kullanilir. Uluslararasi  kullanilan kisaltmalar icin  "Bilimsel Yazim Kurallar”
kaynagina basvurulabilir.

Editore sunum sayfasi: Gonderilen makalenin kategorisi, daha 6nce baska bir
dergiye gonderilmemis oldugu, var ise calismayr maddi olarak destekleyen kisi
ve kuruluslar ve bu kuruluslarin yazarlarla iliskileri, makale ingilizce ise; ingilizce
yoniinden kontrolliniin ve arastirma makalesi ise biyoistatistiksel kontrolliniin
yapildigr belirtilmelidir.

Yazi Cesitleri
Sisteme ylklenen tiim makaleler asagidaki kurallara uygun olmalidir:

Baslik sayfasi: Makalenin basligi, kisa baslik, yazar isimleri ve yazar bilgilerini
kapsayan sayfadir. Sirastyla su tanimlar yapilmalidir:

1. Makalenin baghgi (Tiirkge ve ingilizce) miimkiin oldugunca kisa ve
aciklayici olmali, kisaltma icermemeli ve 12 kelimeyi asmamalidir.

2. Kisa baslik (Tiirkce ve ingilizce) en fazla 60 karakterden olusmalidir.

3.Yazar isimleri (yazarlarin isimleri tam olarak kisaltiimadan yazilmahdir,
yazarin akademik gdrevi yazilmamalidir) ve bagli bulundugu kurumlar.

4. iletisim kurulacak yazarin ismi, adresi, telefon ve faks numarasi ile e-posta
bilgileri.

5.Bilimsel toplantilarda sunulan ve 0Ozeti kongre kitabinda yer almis
eserlerin toplanti yeri ve tarihi.

(Ozet: Makalenin 6zeti Tiirkce ve ingilizce yazilmalidir. Ozet 250 kelimeyi asmamalidir.
Kaynaklara atif yapilmamalidir. Mimkiin oldugunca kisaltmalar kullanilmamalidir;
kullanildigr halde ana metinden bagimsiz olarak ele alinmalidir.

Arastirma makalelerinde, 6zet asagidaki basliklardan olusmalidir:
Amac: Calismanin amaci acikca belirtilmelidir.

Gerec ve Yontem: Calisma tanimlanmali, standart kriterleri, randomize olup olmadigi,
retrospektif veya prospektif oldugu ve varsa istatistiksel yontem belirtilmelidir.

Bulgular: Calismanin detayli sonucu verilmeli, istatistik anlamlilik derecesi
belirtilmelidir.

Sonug: Cahismanin sonuglarini yansitmal, klinik uygulanabilirligi tanimlamali,
olumlu ve olumsuz yonleri gosterilmelidir.

Anahtar Kelimeler: En az 3, en ¢ok 5 anahtar kelime 6zetin sonunda yer almalidir.
ingilizce anahtar kelimeler "Medical Subject Headings'e (MESH)" uygun olarak
verilmelidir. Tiirkce anahtar kelimeler ise MESH terimlerinin aynen cevirisi olmalidir.

Ozgiin Arastirmalar

Klinik arastirma, klinik gdzlem, yeni teknikler, deneysel ve laboratuvar calismalarini
kapsar. Ozgiin arastirmalar; baslik, 6z, yazinin ana konusu ile ilgili anahtar kelimeler,
giris, hasta/gerec ve yontem, bulgular, tartisma, kaynaklar, tablolar/sekiller ve
tesekkiir béliimlerini icermelidir. Bagslik, 6z ve anahtar kelimeler hem Tiirkce hem
ingilizce yazilmalidir. Yazi yukaridaki kurallara uygun olarak diizenlenmeli ve 3000
kelimeyi asmamahdir.

Giris: Konu hakkinda kisa ve 6z bilgi verilmeli, calismanin amaci belirtilmeli, bunlar
literatiir bilgisi ile desteklenmelidir.
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Gerec ve Yontem: Calisma plani verilmeli, randomize olup olmadig, retrospektif
veya prospektif oldugu, denek sayisi, 6zellikleri, calismaya dahil edilme ve dislanma
kriterleri, kullanilan istatistiksel yontem belirtilmelidir.

Bulgular: Elde edilen sonuclar belirtilmeli, tablolar ve sekiller numara sirasiyla
verilmeli, sonuclar uygulanan istatistiki analiz yontemine gore degerlendirilmelidir.

Tartisma: Elde edilen degerler olumlu ve olumsuz yonleriyle tartisilmal, literatiir ile
karsilastirilmali, calismadan elde edilen sonug¢ vurgulanmalidir.

Tesekkiir: Her tirlti cikar catismasi, finansal destek, bagis ve diger editdryal
(istatistik analiz, ingilizce/Tiirkce degerlendirme) ve/veya teknik yardim var ise
metnin sonunda sunulmalidir.

Kaynaklar: Kaynak sayisi 401 asmamalidir. Kaynaklarin gercekliginden yazarlar
sorumludur. Kaynaklarin yazim kurallari hakkinda gerekli bilgi “Kaynaklar"
béliimiinde bulunmaktadir.

Olgu Sunumlar

Nadir goriilen, tani ve tedavide farkhhk gosteren, mevcut bilgilerimize yenilerini
ekleyip, katki saglayan olgulari icermelidir. Tiirkce ve ingilizce baslk, 250 kelimeyi
asmayan, yapilandirilmamis 6z ve anahtar kelimeler ilk sayfada yer almalidir. Ana
metin 1500 kelimeyi asmamal ve giris, olgu sunumu, tartisma ve 20'yi asmayan
kaynaklardan olusmalidir.

Derleme

Dergi sadece davetli derleme yayinlar. Bir bilgi ya da konunun klinikte kullaniimasi
icin vardigi son diizeyi anlatan, tartisan, degerlendiren ve gelecekte yapilacak
olan calismalara yon veren bir formatta hazirlanmalidir ve giincel bir konuyu,
bagimsiz, hicbir farkh goriisii 6ne cikarmadan derinlemesine incelemelidir. Yazinin
ilk sayfasinda Tiirkge ve Ingilizce baslk, yapilandinimamis 6z, anahtar kelimeler
bulunmalidir. Konuda gecen her alintinin kaynagr mutlak gosterilmeli ve 100U
ge¢cmemelidir. Ana metin 5000 kelimeyi asmamaldir.

Kaynaklar

Yazarlar kaynaklarin gercekliginden ve metin icindeki dogru kullanimindan
sorumludur. Tlim kaynaklar asagidaki kurallara gore diizenlenmelidir:

Metin icinde: Kullanilan kaynaklar, ilgili climlenin sonunda noktadan 6nce
parantez icinde belirtilmelidir. Eger, kullanilan kaynagin yazar/yazarlari ciimle
basinda belirtiliyorsa, kaynak isimden hemen sonra gelecek sekilde parantez icinde
yazilmahdir. Tirkce kaynak var ise, belirtilmesine 6zen gosterilmelidir.

Kaynaklar ~ bdéliimiinde: Kaynaklar metin icerisinde gecis sirasina gore
numaralandinimalidir. Ucten fazla yazar ismi oldugu durumlarda, i¢ yazardan
sonra Tiirkce yayinlarda "ve ark.", yabanci dildeki yayinlarda “et al." kullaniimalidir.
Dergilerin isimleri Index Medicus'ta kullanilan stillere gére kisaltiimalidir.

Kaynak yazimi igin ornekler

Dergi: Vargiin R, Ozkan-Ulu H. Nérolojik problemli cocuklarda beslenme problemleri
ve tedavisi. J Ankara Univ Fac Med. 2004;4:181-185.

Kitap: Cakmak M. Ortopedik muayene. 2nd ed. Istanbul: Nobel Tip Kitapevleri; 1991.

Editorlii kitap: Kurt N, editor. Yetiskinlerde ve Cocuklarda Ameliyat Oncesi
Degerlendirme. Istanbul: Nobel Tip Kitapevleri; 2002.

Kitap icinden bir béliim: Rowe JS. Liver. In: Skandalakis JE, Gray SW, Rowe JS,
editorler. Anatomical Complications in General Surgery. 1st ed. New York: McGraw-
Hill Book Co.; 1986. s. 103-124.
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Bilimsel toplantida yapilan sunumlar: Seyhan F. Kalca ekleminde ylzey degistirme
artroplastisinin (Wagner protezi) gec sonuclari. In: Ege R, editor. X. Milli Ttirk
Ortopedi ve Travmatoloji Kongre Kitabi; 17-20 Mayis, 1987; Mersin, Tlrkiye. Ankara:
Emel; 1989. s. 494-6 (Yayinlanmamis toplanti sunumlarinin kaynak gosterilmemesi
gerekir)

Bilgisayar programlari: StatView SE+Graphics [computer program]. Version 1.03.
Berkeley: Abacus Concepts Inc.; 1988.

Sekil ve Tablolar

Tiim gorsel materyaller (resim, grafik ve c¢izilmis sekiller) “Sekil” olarak
adlandirilmalidir. Kullanilan tiim sekillere metnin icinde atif yapiimahdir. Tim
sekillerin altyazilari ayn bir sayfada metne eklenmeliler. Her sekil ayri bir dosya
olarak ve “jpeg" formatinda yuiklenmelidir. Tiim sekiller miimkiin olan en yiiksek
kalitede ve ¢oziiniirliikleri en az 300 dpi olmalidir. Tim sekiller orijinal olmalidir.
Daha &nce baska kaynaklarda yayinlanan sekiller, sahibinin yazili izni ile birlikte
ylklenmelidir. Gerekli izinler makale basvuru isleminden &nce yazarlar tarafindan
alinmalidir. Hastanin kimliginin anlasilabilecegi resimlerde, hastanin ya da kanuni
temsilcisinin imzah onayi gdnderilen yaziya eklenmeli; aksi halde séz konusu kisi
ya da kisilerin isimleri ya da gozleri bantla kapatilmalidir. Mikroskobik resimlerde
biyiitme orani ve kullanilan boyama teknigi belirtilmelidir.

Tablolar yazinin sonuna eklenebilir veya bitiinleyici dosya olarak gonderilebilir. Ana
metne eklenen tablolarin herbiri ayri sayfaya yerlestirmeli ve aciklayici basliklari
tablonun (stiinde bulunmalidir. Tablolar her biri ayri dosya olarak yiiklendiyse,
basliklari ana metinde ayri bir sayfada belirtilmelidir.

Bilgilendirerek Onay Alma ve Etik Kurallar

insanlar Gizerinde yapilan deneysel calismalarin sonuclarini bildiren yazilarda, bu
calismanin yapildigi goniillii ya da hastalara uygulanacak prosediir(lerin) ozelligi
timiiyle anlatildiktan sonra, kendilerinin bilgilendirilip onaylarinin alindigini
gosterir bir climle bulunmalidir. Yazarlar, bu tiir bir calisma s6zkonusu oldugunda,
uluslararasi alanda kabul edilen kilavuzlara ve T.C. Saglik Bakanhg: tarafindan
getirilen ve 29 Ocak 1993 tarih ve 21480 sayili Resmi Gazete'de yayinlanan “ilac
Arastirmalari Hakkinda Yonetmelik” ve daha sonra yayinlanan diger yonetmelik ve
yazilarda belirtilen hiikiimlere uyuldugunu belirtmeli ve kurumdan aldiklari Etik
Komitesi onayini géndermelidir. Ayni sekilde, hayvanlar lizerinde yapilan calismalar
icin de gereken izin alinmali; yazida deneklere agri, aci ve rahatsizlik verilmemesi
icin neler yapildigr acik bir sekilde belirtilmelidir.

Yazisma Adresi:
Prof. Dr. K. Osman MEMiKOGLU

Adres: Ankara Universitesi Tip Fakiiltesi, Yayin Komisyonlugu Baskanligi 06100
Sihhiye, Ankara/Tiirkiye

Tel: +90 312 595 82 07
Faks: +90 312 310 69 39
E-posta: tipdergi@medicine.ankara.edu.tr

Yayinevi Yazisma Adresi

Galenos Yayinevi Tic. Ltd. Sti.

Adres: Molla Giirani Mah. Kacamak Sk. No: 21, 34093 Findikzade, istanbuI/TUrkiye
Tel.: +90 212 621 99 25

Faks: +90 212 621 99 27

E-posta: info@galenos.com.tr

A-VIll



Ankara Universitesi

Tip Fakultesi

Journal of Ankara University Faculty of Medicine

INSTRUCTIONS TO AUTHORS

The Journal of Ankara University Faculty Medicine is published quarterly (March,
June, September, December). It aims to publish research articles, invited reviews and
case reports on Basic, Medical and Surgical sciences.

The abbreviation of the Journal of Ankara University Faculty Medicine is J Ankara
Univ Fac Med.

The Journal of Ankara University Faculty Medicine does not charge any article
submission, processing or publication charges.

Authors are responsible for the contents of the manuscript and the accuracy of the
references. All manuscripts submitted for publication must be accompanied by the
Copyright Transfer Form. Once this form, signed by all the authors, is submitted,
it is understood that neither the manuscript nor the data it contains have been
submitted elsewhere or previously published, and authors declare the statement of
scientific contributions and responsibilities of all authors. Abstracts presented at
congresses are eligible for evaluation.

The editorial and publication process of the Journal of the Turkish Academy of
Dermatology are shaped in accordance with the guidelines of the International
Committee of Medical Journal Editors (ICMJE), World Association of Medical
Editors (WAME), Council of Science Editors (CSE), Committee on Publication Ethics
(COPE), European Association of Science Editors (EASE), and National Information
Standards Organization (NISO). The journal is in conformity with the Principles of
Transparency and Best Practice in Scholarly Publishing

The Journal of Ankara University Faculty Medicine is an independent journal based
on double-blind peer-review principles. The manuscript is assigned to the Editor-
in-Chief, who reviews the manuscript and makes an initial decision based on
manuscript quality and editorial priorities. Manuscripts that pass initial evaluation
are sent to an Associate Editor. The Associate Editor assigns the manuscript to
two reviewers (internal and/or external reviewers). The reviewers must review the
manuscript within 21 days. The Associate Editor recommends a decision based on
the reviewers' recommendations and sends the manuscript to the Editor-in-Chief.
The Editor-in-Chief makes a final decision based on editorial priorities, manuscript
quality, and Associate Editor's and reviewers' recommendations. If there are any
conflicting recommendations from reviewers, the Editor-in-Chief can assign a new
reviewer.

All manuscripts submitted are screened for plagiarism using Crossref Similarity
Check powered by “iThenticate” software. Results indicating plagiarism may cause
manuscripts being to be returned or rejected.

Experimental, clinical and drug studies requiring approval by an ethics committee
must be submitted to the Journal of Ankara University Faculty Medicine with
an ethics committee approval report confirming that the study was conducted
in accordance with international agreements and the Declaration of Helsinki.
The approval of the ethics committee and the fact that informed consent was
given by the patients should be indicated in the Patients and Methods section.
In experimental animal studies, the authors should indicate that the procedures
followed were in accordance with animal rights as per the Guide for the Care
and Use of Laboratory Animals, and they should obtain animal ethics committee
approval.

The presentation of the article types must be designed in accordance with trial
reporting guidelines:

Human research: Helsinki Declaration as revised in 2013

Systematic reviews and meta-analyses: PRISMA guidelines

Case reports: the CARE case report guidelines

Clinical trials: CONSORT

Animal studies: ARRIVE and Guide for the Care and Use of Laboratory Animals

Authors must provide disclosure/acknowledgement of financial or material support,
if any was received, for the current study.

If the article includes any direct or indirect commercial links or if any institution
provided material support to the study, authors must state in the cover letter that
they have no relationship with the commercial product, drug, pharmaceutical
company, etc. concerned; or specify the type of relationship (consultant, other
agreements), if any.

Authors must provide a statement on the absence of conflicts of interest among
the authors and provide authorship contributions.

In case of any suspicion or claim regarding scientific shortcomings or ethical
infringement, the journal reserves the right to submit the manuscript to the
supporting institutions or other authorities for investigation. The journal accepts
the responsibility of initiating action but does not undertake any responsibility for
an actual investigation or any power of decision.

Guidelines

Manuscripts can only be submitted electronically through the Journal Agent
website after creating an account.

Manuscripts written in Turkish should be in accordance with the Turkish Dictionary
and Writing Guide ("Ttirk¢e S6zIigi ve Yazim Kilavuzu”) of the Turkish Language
Association.

Format: Manuscripts should be prepared using Microsoft Word, size A4 with 2.5 cm
margins on all sides, 12 pt Arial font and 1.5 line spacing.

Abbreviations: Abbreviations should be defined at first mention and used
consistently thereafter. Internationally accepted abbreviations should be used;
refer to scientific writing guides as necessary.

Cover letter: The cover letter should include statements about the manuscript
type, single-journal submission affirmation, conflict of interest statement, sources
of outside funding, equipment (if applicable), approval of language for articles in
English and approval of statistical analysis for original research articles.

Manuscript Types
All submitted articles must be accompanied by the following files:

Title Page: This page should include the title of the manuscript, short title, name(s)
of the authors and author information. The following descriptions should be stated
in the given order:

1.Title of the manuscript (Turkish and English), as concise and explanatory
as possible, including no abbreviations, up to 12 words

2.Short title (Turkish and English), up to 60 characters

3.Name(s) and surname(s) of the author(s) (without abbreviations and
academic titles) and affiliations

4.Name, address, e-mail, phone and fax number of the corresponding
author

5.The place and date of the scientific meeting in which the manuscript was
presented and its abstract published in the abstract book, if applicable

Abstract: A summary of the manuscript should be written in both Turkish and
English. The abstract should not exceed 250 words. References should not be cited
in the abstract. The use of abbreviations should be avoided as much as possible; if
any abbreviations are used, they must be taken into consideration independently of
the abbreviations used in the text.

A-IX



(A Y
@GPy
\CKY/
e

INSTRUCTIONS TO AUTHORS

For original articles, the structured abstract should include the following sub-
headings:

Objectives: The aim of the study should be clearly stated.

Materials and Methods: The study and standard criteria used should be defined;
it should also be indicated whether the study is randomized or not, whether it
is retrospective or prospective, and the statistical methods applied should be
indicated, if applicable.

Results: The detailed results of the study should be given, and the statistical
significance level should be indicated.

Conclusion: Should summarize the results of the study, the clinical applicability of
the results should be defined, and the favorable and unfavorable aspects should
be declared.

Keywords: A list of minimum 3, but no more than 5 keywords must follow the
abstract. Keywords in English should be consistent with "Medical Subject Headings"
(MESH). Turkish keywords should be direct translations of the terms in MESH.

Original Articles

Clinical research should comprise clinical observation, new techniques or laboratory
studies. Original research articles should include title, structured abstract,
keywords relevant to the content of the article, introduction, patients/materials
and methods, results, discussion, references, tables/figures and acknowledgement
sections. Title, abstract and keywords should be written in both Turkish and English.
The manuscript should be formatted in accordance with the above-mentioned
guidelines and should not exceed 3000 words.

Introduction: Should consist of a brief explanation of the topic and indicate the
objective of the study, supported by information from the literature.

Materials and Methods: The study plan should be clearly described, indicating
whether the study is randomized or not, whether it is retrospective or prospective,
the number of trials, the characteristics, and the statistical methods used.

Results: The results of the study should be stated, with tables/figures given in
numerical order; the results should be evaluated according to the statistical
analysis methods applied.

Discussion: The study results should be discussed in terms of their favorable
and unfavorable aspects, and they should be compared with the literature. The
conclusion of the study should be highlighted.

Acknowledgements: Any technical or financial support or editorial contributions
(statistical analysis, English/Turkish evaluation) towards the study should appear at
the end of the article.

References: The number of references should not exceed 40. Authors are responsible
for the accuracy of the references. See References Section for details about the
usage and formatting required.

Case Reports

Case reports should present cases which are rarely seen, feature novelty in diagnosis
and treatment, and contribute to our current knowledge. The first page should
include the title in Turkish and English, an unstructured abstract not exceeding 250
words, and keywords. The main text should not exceed 1500 words and consist of
introduction, case presentation, discussion and references not exceeding 20.

Review Articles

The journal publishes invited reviews only. Review articles must provide critical
analyses of contemporary evidence and provide directions of current or future

Ankara Universitesi

ultesi

Journal of Ankara University Faculty of Medicine

Tip Fa

research. Reviews articles analyze topics in depth, independently and objectively.
The first page should include the title in Turkish and English, an unstructured
abstract and keywords. Source of all citations should be indicated and referencess
amount should not exceed 100. The main text should not exceed 5000 words.

References

Authors are responsible for the accuracy and completeness of their refences and for
correct in-text citation. All references should be in accordance with following rules:

In-text citations: References should be indicated in the parentheses before the full
stop of the relevant sentence. If the author(s) of a reference is/are indicated at
the beginning of the sentence, this reference should be written in the parentheses
immediately after the author's name. If relevant research has been conducted in
Turkey or by Turkish researchers, these studies should be given priority while citing
the literature.

References section: References should be numbered consecutively in the order
in which they are first mentioned in the text. If there are more than 3 authors,
first 3 authors must be listed followed by “et al" The titles of journals should be
abbreviated according to the style used in the Index Medicus.

Reference Format

Journal: Schwarz DS, Blower MD. The endoplasmic reticulum: structure, function
and response to cellular signalling. Cell Mol Life Sci. 2016;73:79-94.

Book: Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme
Verlag; 2009.

Editor(s) compiler as author: Kurt N, editor. Yetiskinlerde ve Cocuklarda Ameliyat
Oncesi Degerlendirme. Istanbul: Nobel Tip Kitapevleri; 2002.

Book Chapter: Rowe JS. Liver. In: Skandalakis JE, Gray SW, Rowe JS, editors.
Anatomical Complications in General Surgery. 1st ed. New York: McGraw-Hill Book
Co; 1986. p. 103-124.

Conference Paper: Seyhan F. Kalca ekleminde yiizey degistirme artroplastisinin
(Wagner protezi) gec sonuglari. In: Ege R, editor. X. Milli Tirk Ortopedi ve
Travmatoloji Kongre Kitabi; 17-20 Mayis, 1987; Mersin, Turkiye. Ankara: Emel;
1989. p. 494-6. (Unpublished conference paper should not be used as a reference).

Computer Software: StatView SE+Graphics [computer program] Version 1.03.
Berkley: Abacus Concepts inc.; 1988.

Figures and Tables

All visual materials (pictures, graphs and drawn figures) must be named as “Figure”.
All figures and tables must be cited within the main text consecutively. Legends of
all figures must be submitted as a separate page of main document. Each figure
must be submitted as a separate file and in “jpeg” format. All figures shoud be of
the possible highest quality and at a minimum resolution of 300 dpi. All figures
must be original. Figures previously published by other sources, must be submitted
with a copy of written permission of the owner of figure. All permissions must
be obtained by authors prior to submission. For figures involved human studies,
written informed consent must be taken from patient or his/her parent and
uploaded during submission. Otherwise, patient's names must not be indicated and
their eyes must be hided with black lines to prevent any exposure of identity. Used
stain and zoom rate must be indicated in microscobic figures.

All tables should be added to the main document or to the separate file. Tables
added within the main document must be placed as each in a separate page after
the reference list with descriptive title above the table. Titles of tables added to the
separate file must be indicated within the main text on a separate page.

A-X



Ankara Universitesi

Tip Fakultesi

Journal of Ankara University Faculty of Medicine

INSTRUCTIONS TO AUTHORS

Informed Consent and Ethics Publisher Info

Manuscript repoting the results of experimental investigations on human subjects ~ Galenos Publishing House

must include a statement in the Patients and Methods section that the institutional ~ Address: Molla Giirani Mahallesi Kacamak Sokak No: 21 34093 Findikzade -
review board has approved the study and the informed consent were obtained from  istanbul/Turkey

patient or parents. The authour(s) should state the accordance to the Declaration of Phone: +90 (212) 621 99 25

Helsinki and “Regulations in drug research Ministry of Health,Goverment of Turkey,
January 29,1993" Also, the experimental studies must be approved by the ethics
commitee for animal use and proper ethics. E-mail: info@galenos.com.tr

Fax: +90 (212) 621 99 27

Correspondence
Prof. Dr. K. Osman Memikoglu

Address: Ankara Universitesi Tip Fakiiltesi, Yayin Komisyonlugu Baskanhigi, 06100
Sihhiye, Ankara/Turkey

Phone: + 90 312 595 82 07
Fax: + 90 312 310 69 40

E-mail: tipdergi@medicine.ankara.edu.tr

A-XI



Ankara Universites.i

Tip Fakultesi

Journal of Ankara University Faculty of Medicine

ANKARA

“ﬂ

ICINDEKILER / CONTENTS

Davetli Derleme [/ Invited Paper

1 Ultrasonography Use in Emergency Health Services
Acil Saglik Hizmetlerinde Ultrason Kullanimi
Behnan Giiliinay, Ertug Giinsoy; Sivas, Van, Turkey

Ozgiin Makaleler / Research Articles
8 Koagiilaz Negatif Stafilokoklarda Biyofilm Olusumunun Cesitli Kongo Kirmizisi Besiyerlerinde Degerlendirimi

Evaluation of Biofilm Formation in Coagulase Negative Staphylococci on Various Congo Red Agar Medium
Duygu Ocal, Alper Tekeli, istar Dolapgi; Ankara, Tiirkiye

16 Modifiye Ketojenik Diyet Uygulayan Glioblastomali Hastalarin Kan Parametrelerinin Retrospektif Olarak incelenmesi
The Effects of Modified Ketogenic Diet on Blood Parameters of Patients with Glioblastoma: A Retrospective Study

Serhat Ding, Osman Nuri Kilig, Ezgisu Kirnap, ipek Mavcioglu, Nuri Sarac, Sinan Sefer, Malhun Azra Senyuva, Eyyub SM Al-Beyati, Ozlem Dogan,
Serhat Hayme, Hasan Caglar Ugur, Aslihan Giirbliz; Ankara, Tiirkiye

22 Magnolia Officinalis Ekstraktinin Kardiyak Yaglanmada Gozlenen Mitokondri Fonksiyon Bozuklugu Uzerindeki
Diizenleyici Etkileri
The Regulatory Effects of Magnolia Officinalis Extract on Aging-induced Mitochondrial Dysfunction in Cardiomyocytes
Ceylan Verda Bitirim; Ankara, Tiirkiye

28 Evaluation of the Effects of Different Antibiotic Combinations on Multi-Drug Resistant Gram-Negative Bacteria
Farkli Antibiyotik Kombinasyonlarinin Coklu ilaca Direncli Gram-Negatif Bakteriler Uzerindeki Etkilerinin Degerlendirilmesi
Gle Cinar, Zeynep Bayindir, irem Akdemir Kalkan, Aysun Yalgl, Hiiseyin Kutlu, Devran Gergeker, Haluk Giiriz, ismail Balik; Ankara, Mugla, Usak, Turkey

36 Musculoskeletal System Pain and Related Factors During Online Education in the COVID-19 Pandemic among Ankara
University Faculty of Medicine Students, Turkey
COVID-19 Pandemisinde Uzaktan Egitim Alan Ankara Universitesi Tip Fakiiltesi Ogrencilerinde, Kas-iskelet Sistemi Agrisi ve iliskili
Faktorler
Secilay Giines, Bahar Halenur Ulusoy, Elif Aygen, Emirhan Murat, Beyza Kokllioglu, Buse Arzum Kuzyaka, Sevval Aydin, Miijgan Necioglu, irem Kar,
Sehim Kutlay; Ankara, Turkey
42 Sol Atriyal Uzunlamasina Deformasyon Degerinin Kardiyak Amiloidoz Hastalarinda Prognoz Uzerine Etkisinin
Degerlendirilmesi
Evaluation of Prognostic Impact of Left Atrial Longitudinal Strain on Patients with Cardiac Amyloidosis
Tiirkan Seda Tan, Kiibra Korkmaz, Cemre Giil Tekin, Hiiseyin Nazman, irem Dinger; Ankara, Sivas, Tiirkiye

48 Diyastolik Disfonksiyonu Olan Hastalarda Kalp Yetmezligi Gelisimini Ongormede Sag Ventrikiil Deformasyon
Degerinin Onemi
Significance of the Right Ventricle Strain Value for Prediction of Heart Failure Development in Patients with Diastolic Dysfunction
Tiirkan Seda Tan, irem Dinger; Ankara, Tiirkiye

55 Cocuklarda Karaciger Hastaliklarinin Tamsinda Karaciger Biyopsisinin Yeri
Role of Liver Biopsy in the Diagnosis of Liver Diseases in Children
Halit Bay, Aydan Kansu, Zarife Kuloglu, Ceyda Tuna Kirsaclioglu, Aytac Yaman; Ankara, Tiirkiye

63 The Impact of Prodromal Stage Non-Motor Symptoms on Clinical Progression in Parkinson’s Disease
Parkinson Hastaliginda Prodromal Dénem Non-Motor Semptomlarin Hastalik Klinik Progresyonu Uzerine Etkisi
Bahar Say, Yasemin Unal, Zerrin ﬁzaydln Aksun, Rezzak Yilmaz, Muhittin Cenk Akbostanci; Kirikkale, Balikesir, Ankara, Turkey

69 Ankara Universitesi Tip Fakiiltesi Donem 3 Ogrencilerinin COVID-19 Agilarina Kargi Tutumlar: ve iliskili Faktorler
Attitudes of Ankara University Medical Faculty Term 3 Students Towards COVID-19 Vaccines and Related Factors
Halit Emin Alicilar, Muhammed Taha Tiirk, Omer Naci Toprak, Duygu Sahin, Atalay Uskijdar, Dilem Dalkiran, Meltem Col; Ankara, Tirkiye

77 Evaluation of Health Status and Quality of Life in Patients Using Intravenous and Subcutaneous Forms of

Immunoglobulin Replacement
intravendz ve Subkiitan immiinoglobulin Replasman Tedavisi Kullanan Hastalarda Saglik Durumu ve Yasam Kalitesinin Degerlendirilmesi
Saliha Esenboga, Aysegiil Akarsu, Hacer Neslihan Bildik, Deniz Cagdas, ilhan Tezcan; Ankara, Turkey

A-XIl



Tip Fakultesi

Journal of Ankara University Faculty of Medicine

Ankara Universites.i

ICINDEKILER / CONTENTS

84

91

97

103

107

113

119

124

130

134

139

142

149

Evaluation of HLA Class Il Alleles in Cases with Chronic Spontaneous Urticaria
Kronik Spontan Urtikerli Olgularda HLA Klas Il Alellerinin Degerlendirilmesi
Elif Demirci Saadet, Ayse Boyvat; Ankara, Turkey

Is it Possible to Differentiate Community-Acquired Pneumonia from COVID-19 Pneumonia?
Toplum Kokenli Pnémoniyi COVID-19 Pnémonisinden Ayirmak Miimkiin Ma?
Arif Dogan Habiloglu, Serkan Demircan, Ozlem Ataoglu, Filiz Mercan Saridas, Can Colakoglu, Mehmet Yasir Pektezel; Ankara, Diizce, Turkey

Ultrason Kilavuzlugunda Karaciger Biyopsisi: Tek Merkez Deneyimleri
Ultrasound-Guided Liver Biopsy: Single Center Experiences
Mehmet Onay, Cetin Murat Altay, Ali Burak Binboga; Gaziantep, Tiirkiye

Sorafenib in Radioactive lodine Refractory Differentiated Thyroid Cancer: A Real-life Data with Long-term Experience
Radyoaktif iyot Direngli Diferansiye Tiroid Kanserinde Sorafenib: Uzun Dénem Tecriibe ile Gercek Yasam Verisi
Emre Yeked(iz, Elif Berna Kdksoy, Filiz Cay Senler, Hakan Akbulut, Ahmet Demirkazik, Yiiksel Uriin, Giingor Utkan; Ankara, Turkey

Kronik Perineal Agri Yonetiminde impar Ganglion Blok Etkinliginin Degerlendirilmesi
Evaluation of Impar Ganglion Block Effectivity in the Management of Chronic Perineal Pain
Dostali Aliyev, Umit Akkemik, Giingér Enver Ozgencil, ibrahim Asik; Ankara, Konya, Tiirkiye

Relationship Between Serum CA 19-9 Levels and Lymphovascular and Perineural Invasion of the Tumor and Lymph
Node Metastasis in Patients Operated due to Pancreatic Carcinoma

Pankreas Karsinomu Nedeniyle Ameliyat Edilen Hastalarda Serum CA 19-9 Duizeyleri ile Timdriin Lenfovaskiiler ve Perindral invazyonu ve
Lenf Nodu Metastazi Arasindaki lligki

Meri¢ Emre Bostanci, Murat Can Mollaoglu, Kiirsat Karadayi; Sivas, Turkey

Fournier Gangreni Deneyimimiz: Otuz Bes Olguluk Retrospektif Analiz
Fournier's Gangrene Experience: Retrospective Analysis of Thirty-five Cases
Emre Uzun, Muhammed Emin Polat, Mustafa Karaaslan, Yusuf Kasap, Samet Senel, Sedat Tastemur, Oner Odabas; Ankara, Tiirkiye

Yiiksek Homosistein Seviyelerinin Erektil Disfonksiyon Siiresi ve Siddeti Uzerine Etkileri
The Effects of High Homocystein Levels on Duration and Severity of Erectile Dysfunction
Murat Topcuoglu, Murat Cakan; Antalya, Ankara, Tuirkiye

Olgu Sunumlari / Case Reports

A Patient with Local Hypersensitivity Reactions to Three TNF-o. Inhibitors and Local/Systemic Hypersensitivity Reactions
to Tocilizumab: Desensitization to Tocilizumab

Ug TNF-o inhibitdrii ile Lokal ve Tosilizumab ile Lokal/Sistemik Asiri Duyarlilik Reaksiyonu Gelisen Bir Hasta: Tosilizumab ile Desensitizasyon

Betiil Ozdel Oztiirk, Nilay Orak Akbay, Elif Er Giilbezer, Francesca Nencini, Alessandra Vultaggio, Sevim Bavbek; Ankara, istanbul, Turkey, Florence, Italy

A Cleft Lip and Palate Case With Fraser Syndrome: Case Report and Literature Review
Yarik Damak ve Yarik Dudak iceren Fraser Sendromu Olgusu: Olgu Sunumu ve Literatiiriin Gézden Gegirilmesi
Necip Sefa Ozden, Arda Ozdemir, Nijat Babayev, Savas Serel; Ankara, Turkey

An Intracranial Foreign Body That Encountered Incidentally After Years
Yillar Sonra Tesadiifen Karsilagilan intrakraniyal Bir Yabanci Cisim
Koral Erdogan, Anil Eray, ihsan Dogan; Ankara, Turkey

Cervical Paravertebral Osteolipoma: Case Report and Literature Review
Servikal Paravertebral Osteolipoma: Olgu Sunumu ve Literatlir Taramasi
Mohammad Ahmad Altarawneh, Yasmeen Alabdallat, Khaled Albakri, Mahmoud Ahmad, Hossam Al-Anaswh; Amman, Zarga, Jordan

Two Newborns Presenting with Intraabdominal Cystic Mass and Obstructive Uropathy: Hydrometrocolpos due to Vaginal
Atresia

Karin ici Kistik Kitle ve Obstriiktif Uropati ile Basvuran iki Yenidogan: Vajinal Atreziye Bagh Hidrometrokolpos

Ali ihsan Anadolulu; Sanliurfa, Turkey

A-XIl



DOI: 10.4274/atfm.galenos.2021.53825
Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(1):1-7

INVITED PAPER / DAVETLI DERLEME

MEDICAL SCIENCES / DAHILI TIP BILIMLERI

Ultrasonography Use in Emergency Health Services
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Abstract

Ultrasonography (US) technology, which is currently used to facilitate the diagnosis and treatment of myriad conditions, was introduced into
the field of medicine in 1940s. US has been increasingly spreading to nearly all branches of medicine in proportion to the developments in US
technology. Therefore, pre-hospital emergency healthcare providers routinely use small size portable devices, even in ambulances, during the transfer
of patients from the field to the hospital, which reduces the diagnosis and triage time of the patients and increases the survival rates relatively.
However, due to the lack of necessary training activities, proper use of US devices constitutes a professional challenge for pre-hospital emergency
healthcare providers. Although there are some in-service training programs targeting the use of US, a more functional and ideal approach should
be to integrate both the theoretical and practical knowledge pertaining to US into the educational curricula of the related departments in the
universities. A possible program should be mainly pragmatic by focusing on the life-threatening conditions in the pre-hospital area.

Key Words: Emergency Health Care, Pre-hospital, Ultrasonography

Halen sayisiz durumun teshis ve tedavisini kolaylastirmak icin kullanilan ultrasonografi (US) teknolojisi, 1940'larda tip alanina girmistir. US
teknolojisindeki gelismelerle orantili olarak tibbin neredeyse tiim branslarinda giderek yayginlasmaktadir. Bu nedenle, hastane dncesi acil saglk
hizmeti saglayicilari, hastalarin alandan hastaneye nakledilmesi sirasinda ambulanslarda bile cogunlukla kiiciik boyutlu tasinabilir cihazlar rutin
olarak kullanmakta, bu da hastalarin teshis ve triyaj sliresini azaltip, hayatta kalma oranlarini nispeten artirmaktadir. Bununla birlikte, gerekli egitim
faaliyetlerinin eksikliginden dolayi, US cihazlarinin uygun sekilde kullanilmasi, hastane éncesi acil saglhk hizmeti saglayicilari icin profesyonel bir
zorluk teskil etmektedir. US kullanimini hedefleyen bazi hizmet ici egitim programlari olmasina ragmen, daha islevsel ve ideal bir yaklasim, US
alaninda hem teorik hem de pratik bilgilerin tniversitelerdeki ilgili bolimlerin egitim miifredatlarina entegre edilmesi olmahdir. Hastane dncesi
alandaki yasami tehdit eden kosullara odaklanmasi beklenen bu tiirde hazirlanacak olasi bir program esas olarak pragmatik olmalidir.

Anahtar Kelimeler: Acil Saglik Bakimi, Hastane Oncesi, Ultrasonografi

Introduction

Ultrasound technology is one of the most important
reflections of engineering science in the medical field and was
initially used for a device developed to detect submarines. It was

SONARs are devices used to locate other marine vehicles and
creatures underwater.

Ultrasonography in Medicine

Since the 1940s, ultrasonography (US) has been used

Pierre Curie in 1880, who first demonstrated the use of sound
reverberation (1). Then, the data obtained by the propagation,
refraction, reflection, and absorption of sound in an environment
were used in Sound Navigation and Ranging (SONAR) devices.

in medicine. The medical US device used for diagnosis and
treatment uses US waves that are beyond the sensitivity of
the human ear. In 1942, Austrian Karl Theodore Dussik first
used a medical US device for displaying brain ventricles and
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brain tumors for diagnostic purposes (2). In 1948, the first
US congress (Congress of Ultrasound in Medicine) was held in
Germany (3,4). Douglas Howry developed a new technique and
found Brightness-Mod (B-Mod) imaging. The first studies on the
heart were carried out in 1953 by Wolf Dieter Keidel. In 1960
and 1970, great advances were made in the field of US and the
Doppler imaging mode, aimed at sensing the blood flow of the
heart at a different depth, was developed by Don Baker, Dennis
Watkins and John Reid. The World Federation for Ultrasound in
Medicine and Biology was established in 1967 (2).

US in Emergency Medicine

The US device, which entered in the medical field during
1940s, began to be used in emergency in the 1980s, when
emergency medicine (EM) was not yet defined as a separate
branch of medicine in Turkey (2). First of all, EM specialization
training was defined in the United States of America (USA) as
an independent one from other branches in 1960 (5). In 1961,
the first emergency medical specialist was trained. In 1979,
EM Specialization was accepted as a separate branch specialty
by the American Specialization Board (5). Emergency Medical
Specialties was added to the Regulation of Specialties in
Medicine in Turkey for the first time with the title of “First and
Emergency Aid" in 1993. The first Department of EM in Turkey
was established in 1993 at izmir Dokuz Eyliil University (6).

In 1970, Goldberg et al. (7) revealed that intraperitoneal
fluid can be recognized by US device in their study after giving
fluid into the peritoneum on the cadaver. In 1980s, the use
of US in trauma patients in Germany began to replace Deep
Peritoneal Lavage and gained widespread popularity (8). In the
early 1990s, the use of US became more widespread among
trauma surgeons in the USA, and US training to evaluate trauma
patients accelerated.

The first review on the principles of US use in EM was
published by Dave Plummer in 1989 (9). In the same year,
Jehle et al. (10) published their positive experiences in their
own emergency room (ER) related to bedside US (cardiac,
biliary, vascular, and gynecological). James Mateer is the father
of bedside US training for EM professionals in America (11).
Publications about the use of US in blunt trauma patients
began to emerge in some other countries including Turkey
in the 1990s (12). In 1990, American College of Emergency
Physicians (ACEP), published a statement supporting the use of
US by trained emergency physicians (EP) and started a 2-day
bedside US course for a total of 16 hours (13). In 1994, the first
Emergency Ultrasound Education Curriculum was published
(14). In 1995, Focused Abdominal Sonography in Trauma (FAST)
protocol was included into the algorithm of evaluation of the
patient with abdominal trauma by the American College of
Surgeons (11). After a short time, extended FAST (e-FAST) was
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formed with the addition of lungs to the FAST administration
protocol (15). The book “Ultrasound in EM" for EM was first
published in 1995 by Michael Heller and Dietrich Jehle. In 2002,
the more comprehensive “"Emergency Ultrasound” book, also
defining Point of Care US (POCUS) was published by 0. John Ma
and James Mateer (11). In 1992, French intensive care specialist
Daniel Lichtenstein published his book “L'echographie generalle
en reanimation” about the use of US in critical patient care (11).
The second edition of the book was translated into English and
published in 2004 under the name "General US in the Critically
ill" (11). Lichtenstein became one of the organizers of the “the
First World Congress on Ultrasound in Emergency and Intensive
Care", hosted in Italy in 2005 by World Interactive Network
Focused on Critical Ultrasound (WINFOCUS) (11).

The first bedside US course in Turkey (15 hours, 2 days) was
held in izmir in 2003 (11). After this date, POCUS courses were
started to be given to intensive care, and a large number of
physicians in dealing other branches by Turkey EM Association
(EMAT) and EP Association of Turkey (EPAT), and these courses
are still given. In light of the developments, practical use of
bedside US of EM specialists in the emergency departments
(EDs) in Turkey has started and spread over time. Today, interest
in this issue is increasing and the use of US continues to become
widespread in EDs. In 2016, a website was established by EMAT,
where US training and case videos, guides and articles about
the use of US in EM were published, and training courses were
announced (16). Also, in 2016, a website containing online US
courses was established by EPAT (17).

In this way, US, whose importance and use continue to
increase rapidly, has started to be used in emergency health
services, hospital emergency services, and even in the pre-
hospital area, in an ambulance, and its use in these areas is
gaining speed (18).

There is a close relationship between the prevalence of the
use of the US device in patient imaging in EM and the features
of the device. US is a safe and fast imaging technique. With
the development of technology day by day, the production of
cheaper, smaller, more portable devices has increased the use of
these devices for bedside imaging in emergency services. While
the patients were directed to the radiology units where the US
device was previously used for USimaging, with the advancement
of the technology, the US device can now be brought to the
patient and bedside imaging can be performed without patients
having to leave the emergency critical care room. Especially in
critical patients, the use of US is of great importance in reaching
the correct diagnosis and providing effective treatment in a
short time. In addition, as not containing ionizing radiation and
only using sound waves, it does not require contrast agent for
imaging and is reproducible; US device, which has become an
indispensable tool for most ED in the differential diagnosis of
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both traumatic and hypotensive, unstable patients, provides
early diagnosis and early treatment. Since the 1980s, EPs have
been performing bedside US and increasing their experience
and knowledge in this field (2).

US in Pre-hospital Area

US devices have been used in the evaluation of critical
patients in the pre-hospital area as they have become portable
even fit in a pocket and connectable to mobile phones. These
technological developments have enabled the use of them
for pre-hospital cases such as disasters and multiple injuries.
Physicians, military and emergency medical staff use the
US to diagnose pathologies such as pleural, peritoneal and
pericardial effusion and deep vein thrombosis in patients on
the field (18,19). In 1998, French intensive care specialists first
reported that portable US units can be installed in helicopters
for patient examination (20). In 2000, the interaction of
US within air electronic equipment was examined, and the
investigation in usability of it in helicopters revealed no
technical obstacle (21). Physicians, flight nurses and US
technicians were able to perform FAST in the helicopter.
Thus, FAST application was the first usage in the pre-hospital
emergency health services (pre-hos EHS), as in the EDs. The US
was first used in ambulances in pre-hos EHS in Odessa, Texas, in
2000. Later, pre-hos EHS in Keller (Texas), Littleton (Colorado),
Temple Terrace (Florida), San Antonio (Texas), San Antonio
Airlife (Texas), Starflite Austin (Texas), Lifelink Il (Minnesota)
and many more centers used US. In Germany, the German Air
Rescue Organization (Deutsche Rettungsflugwacht) and many
land-based ambulance services (Darmstadt and Frankfurt/
Main) have included US in patient management algorithms in
the field since 2002-2003. In these centers, teams consist of
EPs and paramedics. In Italy, it has been comprised in pre-hos
EHS since 2005 (22).

In America (Portland, Ohio and Minnesota), the use of US
has been recognized and applied in many helicopter emergency
health services. In the USA, Germany, France, Italy and some
other countries, it has been accepted in ambulance services. In
the USA, pre-hos EHS are frequently provided with non-physician
teams and the patient is targeted to transfer from the field (on-
scene) to the ER as soon as possible. However, in some other
countries (Germany, France, Italy), more time is spent in the field
by pre-hos EHS, as patient management initiates and continues
on-scene, and physicians are mostly part of the team. Therefore,
the widespread use of US in a country is closely related to the
pre-hospital organization model (scoop and run-cap take/stay
and play-stay) that the country chooses. In Germany, in the field
US has focused on FAST administration and cardiac US imaging,
even in patients without trauma. There are portable US devices
in both helicopter ambulances and land ambulances in Milan to

evaluate three serious clinical conditions: cardiac arrest, torso
(bodily) trauma and acute dyspnea. Pre-hospital US (PHUS)
is decisive in the diagnosis of reversible causes of pulseless
electrical activity (PEA), in the evaluation of the presence of
intraperitoneal, pericardial and pleural fluid in trauma and in
the differential diagnosis of pulmonary edema and emphysema
in a patient with respiratory distress (22). When multiple B-lines
(>3) on lung ultrasound are visualized on multiple locations in
the anterior and lateral chest, it is diagnostic of the interstitial
syndrome (23,24).

Pre-hospital Emergency Services in Turkey

When we review the pre-hos EHS in Turkey, ambulance
service commenced in 1986 named as in original "Hizir Acil
Servis" (Hizir Emergency Service). The patients were transported
by ambulance in istanbul, Ankara and izmir. In 1994, “"Hizir
Emergency Service" gained a new identity and became “112 Acil
Yardim ve Kurtarma" (112 Emergency Assistance and Rescue). On
November 5, 1995, 112 was accepted as the formal emergency
call number for health of Turkey. First Aid and Emergency Health
Services Department was established in 1997, and in 2008, it was
combined with Department of Health Services for Emergency
and Disasters and became Department of Health Services for
Emergency and Disasters. With the Legislative Decree issued
in 2011, a management plan was created at the level of the
General Directorate of Emergency Health Services (6).

Regarding the US in pre-hospital in Turkey, although there
are publications researching the achievement of US paramedics
in the field in literature, US has not yet started to be used in
pre-hos EHS. However, US trainings are sometimes provided
for personnel working in pre-hos EHS. A US course for nurses
working in the ED was conducted in Ege University in 2018 (16).
Moreover, at North Cyprus Emergency Medical Services (EMS)
and First Aid Symposium conducted on 28 May 2019, trainers
of Emergency Medical Association Ultrasound Working Group
(EMATUS) held the first US course for paramedics (16). For the
112 emergency medical personnel working in the Ministry of
Health of Turkey, the first formal US training in the pre-hospital
US use in the field was organized at Sivas Numune Hospital
under the guidance of the Sivas Provincial Health Directorate
on December 14-15, 2019 in Sivas by 2 EM specialists who are
the members of EMATUS and the authors of the present review,
and by a radiologist (8 hours theoretical, 8 hours practical, 2
days) (16,25). In 2020, a US study group was first established
by these authors within the Paramedic and Pre-hospital EM
Association about the use of US in the pre-hospital field and on
January 25-26, 2020, this group conducted its first training in
Ankara (26). In addition, in 2019, about a master thesis about
pre-hospital US use titled "Measurement of the Skill Level of
Paramedics on Evaluation of Inferior Vena Cava by Ultrasound
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in Pre-hospital Area and Ambulance” was written by Catak (6),
who is also a paramedic.

Use of US in Pre-hospital Area

There are many clinical applications of mobile US use in
the pre-hospital area to reduce mortality and morbidity, and
to improve the outcomes of critically ill patients. The number
of studies supporting the use of the US in the pre-hospital area
and ambulance is increasing day by day. It provides important
information in the diagnosis or exclusion of life-threatening
reasons, the evaluation of patients with impaired conscious or
unconscious, hypotensive shock, and the decision to transfer
these patients to the most appropriate hospital, and in the light
of this information, it changes the direction of the emergency
intervention and increases its effectiveness. Pre-hospital FAST
(PFAST) has several advantages, such as shortening the time
of operation to the patient, improving patient results and the
triage of critical patients to trauma centers, and redirecting
stable patients to another center from over-intensive trauma
centers. PHUS is used to diagnose patients with trauma and
without trauma in pre-hospital care to start treatment, decide
the target hospital and determine the first treatment in the
hospital (19).

Studies on the use of US devices for non-physician health
personnel are common. Many academic studies on the use
of PHUS have revealed that after a short training period,
ambulance personnel can easily and successfully use this
device (27-29). In a study conducted with 50 team leaders at
the Siena Ambulance Service in Italy, even a short training of
8 hours of theoretical and practical training has been shown
to yield successful results (82%) (30). In the evaluation made
after Pre-hospital Assessment with Ultrasound for Emergencies
(PAUSE) protocol training (2 hours) used in the United States for
20 paramedic workers working in integrated ED who have not
previously received US training, it was seen that they were able
to successfully recognize pneumothorax, pericardial effusion,
and cardiac arrest. Moreover, it has been noted that the PAUSE
protocol can potentially be useful in quickly detecting certain
life-threatening pathologies in the pre-hospital area (31).

In a study with 33 paramedics and air nurses providing pre-
hospital air ambulance emergency health services in Texas in
2010, participants took part in theoretical lessons about US
physics and e-FAST application, practical application on live
and inanimate models, US information cards, module courses
accompanied by videos via the website, and finally the use of
US devices on real patients in level-1 trauma center ED. They
were taken on a 6-week training program. After this training
program, it was seen that the participants’ overall success scores
increased from 43% to 78% (32).
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In a retrospective study (between January 2009 and March
2014) of patient US records by physician and non-physician
assistant healthcare professionals working in helicopter
emergency health services in Canada (Canadian Critical Care
Helicopter Emergency Medical Service,) it has been demonstrated
the improvement in the pre-hospital interventions for patients
in both groups (27). In the investigation of the accuracy of
pre-hospital focused assessment with sonography for trauma
(PFAST) applied by paramedics in patients exposed to trauma
and applying to the ED; paramedics working in hospital EDs
have been shown to perform FAST with high accuracy (with a
sensitivity rate of 84.62% and a specificity rate of 97.37) (28).

In recent years, incorporating bedside US into standard
advanced cardiac life support (ACLS) algorithms has been widely
recommended (33). EMS providers in Germany and ltaly have
already started to use this model in the pre-hospital cardiac
interpretation as standard protocol (22).

According to the policy statement published by ACEP in
2016, there has been accumulating evidence pertaining to use
US in pre-hospital emergency care (30,34). However, there are
several challenges impeding the use of pre-hospital US such as
significant requirement for training and equipment, and for
careful physician monitoring to ensure the quality (29).

In many practice environments mainly in the USA and
Germany, clinical US training is often provided to non-
physician staff including Advanced Practice Professionals,
Nurses, Paramedics, Military Medics and Disaster Response Team
members in the faculty curriculum. To better accommodate the
trainees to the courses, such training topics as introductory US
physics, knobology, and relevant anatomy and pathophysiology
are necessary (35).

There are several training tools currently in use; however,
the list of most commonly recommended methods are
small group Observed Structured Clinical Examinations, real
time supervision during clinical emergency US, one-on-one
standardized direct observation tools, weakly question answer
(QA) teaching sessions and image review, ongoing QA exam
feedback, standardized knowledge assessments, simulation
assessments and several intense educational tools (36). Benefits
of assessment measures include obtaining reliable data about
current trainee competency level and future learning needs,
as well as identifying possible ways to provide better local
emergency US education (36).

Several protocols were developed for pre-hos US. By using
these protocols, it has been aimed to reach the target diagnosis.
While performing a clinical US examination, the criteria in Table
1 should be interpreted, and so the possible responses to these
questions should be elaborated.
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P-FAST Exam

The FAST exam, which aims to effectively use the invaluable
time needed for operative procedures and also have the potential
to reduce cost of treatment, and hospital admission process
(19), has constituted to be a well-researched topic of interest in
related literature in EM, demonstrating the possibility of death
in traumatic patients, non-radiologists can also accurately
diagnose hemoperitoneum, hemopericardium, hemothorax and
pneumothorax (37).

Chest, Abdomen, Inferior Vena Cava, and

Extremities in Acute Triage Protocol

This protocol stands for the current application of US in
disaster medicine including a comprehensive sonographic
examination to evaluate the chest, abdomen, inferior vena cava,
and extremities in acute triage (CAVEAT) (38).

The simple triage and rapid treatment (START) is standard
protocol used mass casualty triage system categorizing the
patients to ambulatory (green), delayed (yellow), immediate
(red), and expectant (black) based on clinical criteria such as
vital signs and the Glasgow Coma Scale (38). Integrating US into
START protocol might provide better classification of patients
for whom START protocol alone indicates false positive or
negative. Complementary use of US may alter triage color of a
given patient to red, for whom START protocol assigned yellow.

Focused Echocardiographic Evaluation in

Life Support Protocol (Cardiac Evaluation and
Resuscitation)

The Focused Echocardiographic Evaluation in Life Support
Protocol aims to determine the reversible causes of cardiac arrest
such as pulmonary embolism, pericardial tamponade, global left
ventricular failure, and hypovolemia, all of which might also
be evaluated in pre-resuscitation for the critical patients. For

Table 1: Prehospital fields using US as a diagnostic tool
Protocols for pre-hospital emergency US

Targets Clinical US examinations

Cardiac motion
Left ventricle contractility
Right ventricle size dilated
Pericardial fluid

Arrest rhythm

Myocardial dysfunction or failure
Aorta Dissection, aorta aneurism
Significant Valve Failure or
Stenosis

Pericardial tamponade

Tension pneumothorax
Pulmonary embolism

Acute Dyspnea (e.g., COPD vs. CHF)
Identification of shock
Hypovolemia

B-lines on lung ultrasound (=3)
Uncompressibility on veins
Volume evaluation on vena cava
inferior

Confirmation of endotracheal tube

Fluid in the pleura and peritoneum

circulation assessment, the US use has been examined and
incorporated into standard ACLS algorithms (39). EMS providers
in Germany and Italy have also used the US in the pre-hospital
cardiac evaluations (22).

PEA states might occur with or without cardiac wall motion,
constituting a challenge in recognition of subclinical return of
spontaneous circulation, which, according to the new evidence,
can only be differentiated by means of echocardiography
(39,40).

Medical lliness

Despite the fact that among research fields appealing the
researcher, the most common studied EMS ultrasound indication
fallsin the category of traumaticinjuries, the effectiveness of the
ultrasound in such non-traumatic illness as normal full-terms
gestation, and fetal distress, for both of which it is revealed that
the ultrasound use enhanced patients management, have also
been studied by limited number of research (34).

Numerous clinical applications have become a possibility
with the utilization of pre-hospital emergency ultrasound for
patients with life-threatening emergency conditions, all of
which have the potential not only to decrease morbidity but also
improve outcomes of any therapeutic intervention. Though this
imagining device, itis highly possible for pre-hospital providers to
enhance accuracy of the diagnosis and obtain vital information
resulting in much better management and helping providers
to classify patients to appropriate destinations in triage. As for
the major obstacles of efficiently using pre-hospital ultrasound,
such requirements as training and time are the leading ones. For
the acquisition and maintenance of efficient skills in ultrasound
by non-physician pre-hospital providers, regular formal training
schemes are certainly a necessity. Although it is possible to
hypostasize that the efficient pre-hospital utilization of US
offers great advantages, establishing its clinical implications on

Protocols

2001 UHP - Undifferentiated hypotensive patient US protocol
2005 P-FAST - Pre-hospital FAST

2007 FEER - Focused Echocardiographic Evaluation in resuscitation
2008 C.A.US.E. - Cardiac arrest ultrasound exam

2009 RUSH - Rapid Ultrasound for shock and Hypotension

2010 FEEL - Focused echocardiographic Evaluation in Life Support
2010 FOCUS - Focused cardiac ultrasound in emergent setting
2010 RUSH - Rapid ultrasound in shock

2010 The CAVEAT examination

2011 EGLS - Echo-guided life support

2014 CORE - Concentrated overview of resuscitative efforts

COPD: Chronic obstructive pulmonary disease, CHF: Congestive heart failure, US: Ultrasonography
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wellbeing of the patients certainly requires an accumulation of
evidence.

In line with the continuing trend towards bedside ultrasound
use by the non-radiologist, ultrasound use by non-physicians
have also witnessed a dramatic increase. With the progressive
development in the ultrasound with regard to cost, size, and
practicality, field ultrasound applications may also continue
to develop. As for providing additional information aiding
the diagnosis, ultrasound may cast significant light on the
supervision of the treatment. Not only the training level of
the US provider present in the transportation vehicle mainly
ambulance or helicopter, but also the transport time will have
a vital impact on the utility of this information. In the related
literature, the number of studies evaluating the pre-hospital
use of ultrasound is limited; as a result, in order to reach a
conclusion considering the necessity of widespread deployment
of PHUS, further prospective, outcome-based studies should be
conducted.

Main points:

® |n critical patient care, mainly hypotensive, shock and
trauma patients, US has been actively utilized.

® |n EDs, apart from radiologists, EP also make use of bedside
us.

® I[n some countries, life-threatening conditions are
diagnosed by EP and even paramedics with mobile US in
the field, unlike Turkey.

® Pre-hospital use of US decreases both mortality and
morbidity.
® Paramedics should be provided with effective

ultrasonography courses in the curriculum in order to
enable them utilize US in the pre-hospital field in Turkey.
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Koagiilaz Negatif Stafilokoklarda Biyofilm Olusumunun Gesitli
Kongo Kirmizisi Besiyerlerinde Degerlendirimi

Evaluation of Biofilm Formation in Coagulase Negative Staphylococci on Various Congo Red
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Amac: Bu calismada koagiilaz negatif stafilokok (KNS) izolatlarinin biyofilm olusturma 6zelliklerinin saptanmasinda kullanilan Kongo kirmizisi agar
(KKA) besiyeri ve modifikasyonlarinin performanslarinin mikroplak yontemi ile karsilastirilarak degerlendirilmesi amaclanmustir.

Gerec ve Yontem: Calismada 24't (9%30) kateter kolonizani, 13'li (%16,25) kan dolasim enfeksiyonu (KDE) etkeni, 20'si (%25) kateter iliskili kan
dolasim enfeksiyonu (KIKDF) etkeni ve 23'ii (%028,75) hastane calisanlarinin burun bosluklarindan elde edilen olmak iizere toplam 80 KNS izolati
degerlendirilmistir. Biyofilm Gzelliklerinin incelenmesinde KKA besiyerleri [KKA G (%2 glukoz ilaveli), KKA GN (%2 glukoz ve %1,5 NaCl ilaveli), KKA
GNV (%2 glukoz, %1,5 NaCl 0,5 pg/mL vankomisin ilaveli)] ve mikroplak yontemi kullanilmistir. Mikroplak yontemi ile kiyaslanarak KKA besiyerleri
icin duyarlilik, 6zgiilliik, pozitif ve negatif prediktif degerleri hesaplanmistir.

Bulgular: izolatlarin %36,25'i Staphylococcus hominis, %35'i Staphylococcus epidermidis, %13,75'i Staphylococcus haemolyticus, %711,25';
Staphylococcus capitis, %2,5'i Staphylococcus saprophyticus ve %1,25'i Staphylococcus warnerii olarak tiplendirilmistir. KKA yéntemi ile 34'U
(%42,5), mikroplak yontemi ile 57'si (%71,25) [18'i (%22,5) zayif, 24U (%30) orta kuvvette ve 15'i (%18,75) kuvvetli], biyofilm pozitif olarak
saptanmistir. KDE etkeni olan KNS'lerin 6'si (%7,5), KIKDE etkeni olan KNS'lerin 20'si (%25), kateter kolonizani olanlarin 18'i (0%22,5), burun
bosluklarindan izole edilenlerin 13'Gi (%16,25) cesitli kuvvetlerde biyofilm olusturmustur. KKA, KKA G ve KKA GN ve KKA GNV y6ntemlerinin
duyarhhklari sirasiyla %59,6, %59,6, %59,6 ve %58,2, 6zgiilliikleri ise %100'ddir.

Sonug: Stafilokok tiirlerinde biyofilm olusumu cesitli cevresel kosullardan ve besiyeri iceriginden etkilenmektedir. Calismamizda stafilokok
izolatlarinda biyofilm olusumunu degerlendirmek icin, modifiye KKA besiyerlerinin orijinal KKA besiyerine gore Ustlinligii saptanmamistir. Biyofilm
tireten bakterilerin saptanmasinda KKA ve modifiye formlarina kiyasla, mikroplak ydnteminin kullanilmasi daha uygundur.

Anahtar Kelimeler: Biyofilm, Koagiilaz Negatif Stafilokok, Kongo Kirmizisi Agar ve Modifikasyonlari, Mikroplak Yontemi

Abstract

Objectives: In this study, it was aimed to evaluate the performance of different Congo red agar (CRA) media and its modifications in comparison
with the microplate method in the demonstration of biofilm formation in coagulase negative staphylococcus (CoNS) isolates.

Materials and Methods: A total of 80 CoNS isolates, including 24 (30%) catheter colonizers, 13 (16.3%) bloodstream infection (BSI) agents, 20
(25%) catheter-related bloodstream infection (CR-BSI) agents and 23 (28.8%) obtained from the nasal cavities of hospital staff, were evaluated
in the study. In the determination of biofilm formation, CRA mediums (CRA G (2% glucose added), CRA GN (2% glucose and 1.5% NaCl added),
CRA GNV (2% glucose, 1.5% NaCl 0.5 pg/mL vancomycin added) and microplate method were used. Sensitivity, specificity, positive predictive and
negative predictive values were calculated by comparing with the microplate method.

Results: Staphylococcus hominis was the most frequently detected species (36.25%), followed by Staphylococcus epidermidis (35%), Staphylococcus
haemolyticus (13.75%), Staphylococcus capitis (11.25%), Staphylococcus saprophyticus (2.5%), and Staphylococcus warneri (1.25%). Thirty-four
(42.5%) isolates were detected by CRA method, 57 (71.25%) [18 (22.5%) weak, 24 (30%) medium strength, 15 (18.75%) strong biofilm] isolates
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were detected by microplate method. Six (7.5%) of CoNS agents of BSI, 20 (25%) of CoNS agents of CRBSI, 18 (22.5%) of those with catheter
colonization, 13 (16.3%) of those isolated from nasal cavities formed a biofilm of varying strengths. The sensitivities of the CRA, CRA G, CRA GN and
CRA GNV methods were 59.6%, 59.6%, 59.6% and 58.2%, and their specificities were 100%, respectively.

Conclusion: Biofilm formation in staphylococcal species is affected by various environmental conditions and media content. To assess biofilm
formation in all staphylococcal isolates, no superiority of modified CRA media was found over the original CRA. Microplate method can be
recommended as a general screening method for the detection of biofilm-producing bacteria, compared to CRA and its modified forms.

Key Words: Biofilm, Coagulase Negative Staphylococci, Congo Red Agar and Modified Forms, Microplate Method

Stafilokoklar dogada cok vyaygin olarak  bulunan
Micrococcaceae familyasi icinde yer alan gram pozitif koklardir.
Koagiilaz negatif stafilokoklar (KNS) deri ve mukoz membranlarin
normal florasinda bulunan, hareketsiz, sporsuz bakterilerdir (1).

Viicut savunma  mekanizmalarinin  bozulmasi,  deri
bitlinliigliniin hasara ugramasi, ic ve dis stres faktorleri
KNS'lerin hastalik olusturmasini artirici faktorlerdir. KNS'ler kan
dolasim enfeksiyonu (KDE), endokardit, menenjit, perikardit,
artrit, cerrahi yara enfeksiyonu ve kateter iliskili enfeksiyonlara
neden olabilmektedir (2). Stafilokoklarin, in vivo, kati yiizeylere
yapisarak biyofilm olusturma 6zelliklerinin oldugu bilinmektedir.
Bu 6zellige sahip stafilokoklar protez ya da kateter gibi yabanci
cisimler Ulzerine tutunduktan sonra salgiladiklar hiicre disi
polisakkarit yapida madde icerisinde codalirlar. “Slime tabakas!”
adi da verilen bu yapi icerisinde kendilerini konagin bagisikhk
yanitindan korurlar, antibiyotiklere direncli hale gelirler ve bu
nedenlerle olusturduklari enfeksiyonlar daha zor tedavi edilir
(2-4).

Biyofilm, genel olarak bir ylizey lizerinde cesitli tlirde
bakterilerin olusturdugu mikrokoloniler ve bu kolonilerin
Urettikleri  ekstraselltiler polisakkaritler ~(EPS), proteinler,
cevreden aldiklari organik ve inorganik maddelerden olusan
polimerik yapida jelsi bir tabaka olarak tanimlanmaktadir (2,5).

Biyofilm olusumunun gdsterilmesinde Christensen ydntemi
(kalitatif tiip testi), Kongo kirmizisi agar (KKA) besiyerine
ekim yontemi, kantitatif mikroplak yontemi, standart cam
tlip deneyi gibi fenotipik yontemlerin yani sira, elektron
mikroskobu, konfokal lazer taramali mikroskobun kullanildig
cesitli goriintlileme ydntemleri ve molekiiler yontemler de
kullanilabilmektedir. Biyofilm iliskili protein (bap), kemik
sialoproteinini baglayici protein (bbp), elastin baglayici protein
(ebpS), laminin baglayici protein (eno), fibrinojen baglayici
protein (fib), fibronektin baglayici protein A ve B (fnbA ve fnbB),
hiicreler arasi adezin protein A ve D'yi (icaA ve icaD) kodlayan
biyofilm olusumu ile iliskili genler, polimeraz zincir reaksiyonu
ile gosterilebilmektedir (6-12).

Potansiyel olarak patojenik stafilokoklarin erken tespiti
ve yoOnetimi, invaziv arac iliskili hastane enfeksiyonlarinin
onlenmesi ve yonetimine yonelik temel adimlardan biri olabilir.

Bu siirecte biyofilm ureten mikroorganizmalarin tespiti icin
basit bir yonteme de ihtiya¢ vardir. Bu c¢alismanin amaci
KNS izolatlarinda biyofilm olusumunu saptamak amaciyla
kullanilan tiim yontemler arasinda ucuzlugu ve kolayligi ile
on plana cikan KKA yonteminin gecerliligini besiyerinin cesitli
modifikasyonlarini da kullanarak degerlendirmektir. Bu amagla
KKA besiyerinin iceriginde degisiklikler yapilarak, modifiye KKA
besiyerleri [KKA G (%2 glukoz ilaveli)], KKA GN (%2 glukoz
ve 9%71,5 NaCl ilaveli), KKA GNV (%2 glukoz, %1,5 NaCl 0,5
ug/mL vankomisin ilaveli) olusturulmus ve KKA ydnteminin
duyarhhginin artiriimasi amaclanmistir. Elde edilen sonuglar
mikroplak yontemi ile karsilastinlarak, stafilokok izolatlarinda
biyofilm olusumunun ucuz ve kolay bir yontem ile saptanmasi
hedeflenmistir.

Gerec ve Yontem

Orneklerin Toplanmasi

Arastirma  Ankara  Universitesi Tip  Fakiiltesi Tibbi
Mikrobiyoloji Anabilim Dali'nda Ocak-Aralik 2014 tarihlerinde
gerceklestiriimistir. Calismaya kateter kolonizani (n=24), hastane
calisanlarinin burunlarindan elde edilen (n=23), kateter iliskili
KDE (KiKDE) etkeni (n=20) ve KDE etkeni (n=13) olmak iizere
toplam 80 KNS dahil edilmistir.

Bakterilerin Tanimlanmasi

izolatlar, konvansiyonel yéntemlerin yani sira BD Phoenix
(Becton Dickinson, Sparks, MD, ABD) ve Bruker Microflex MS
(Bruker Daltonics, Bremen, Almanya) otomatize sistemleri
kullanilarak tanimlanmistir. %16'lik gliserollii buyyon besiyerine
alinarak calisma giinline kadar -20 °C'de saklanan izolatlarin %5
koyun kanli agara ekimi yapilmis, 37 °C'de 18-24 saat inkiibe
edilerek, saf kiltirleri elde edilmistir.

Mikroplak Ydntemi ile Biyofilm Olusumunun Kantitatif
Olarak Degerlendirilmesi

izolatlardan 0,5 McFarland (10%kob/mL) standartinda
bakteri slispansiyonlari hazirlanmistir. Hazirlanan bu bakteri
stispansiyonunun 20 ul'si steril 96 kuyucuklu diiz tabanh
mikroplak kuyucuklarina aktariimistir. Uzerlerine %1 glukoz
iceren 180 pl triptik soy buyyon eklenerek 24 saatsiire ile 37 °C'de
inktibe edilmistir. Ertesi glin mikroplak bosaltilip, 3 kez 200 pl
fosfat tamponlu tuz ¢cozeltisi ile yikanarak tutunmayan bakteriler
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uzaklastiriimistir.  Plaklar ters cevrilerek havada kurumaya
birakilmis, sonrasinda kuyucuklara 200 ul metanol konularak
20 dakika sire ile biyofilm olusturan bakterilerin fiksasyonu
saglanmistir. Fiksasyonu takiben metanol bosaltiimis ve plaklar
oda isinda bir gece siire ile ters cevrilerek havada kurumaya
birakilmistir. Ertesi glin kuyucuklara tutunan bakteriler %0,5'lik
kristal viyole ile boyanmis, sonrasinda pipetle (izerlerindeki
boya cekilerek, steril fizyolojik tuzlu su ile 3 kez yikanmistir.
Havada kurutulan plaklarin Gzerine %95'lik etanol konularak,
oda isisinda 30 dakika, ¢calkalama olmaksizin inkiibe edilmis ve
son olarak kuyucuklarin absorbansi spektrofotometrede (BioTek,
ABD) 570 nm'de okutulmustur (13).

Pozitif kontrol olarak Staphylococcus epidermidis ATCC
35984 kullanilmistir, sterilite kontrolii icin sadece besiyeri iceren,
mikroorganizma ilave edilmemis kuyucuklar hazirlanmistir.
Deney lic kez tekrarlanmis, sonuclar ¢ deneyin ortalamasi
alinarak hesaplanmistir. Sadece besiyeri iceren kuyucuklarin
optik dansitometrelerinin ortalamasi alinmig ve ¢ standart
derivasyonu hesaplanarak OD, degeri belirlenmistir. Elde edilen
cut-off degerine gore biyofilm pozitiflikleri (0D<ODc: negatif,
0Dc<0D<2x0Dc: +, 2x0Dc<0D<4x0Dc: ++, 4xODc<OD: +++)
yorumlanmustir (13).

Biyofilm Olusumunun KKA ve Modifiye Edilmis KKA
Besiyerlerinde Fenotipik Olarak Gosterilmesi

izolatlatlarin  biyofilm  ozelliklerinin ~ fenotipik olarak
degerlendirilmesi amaciyla KKA besiyeri ve bu besiyerinin
vankomisin, NaCl ve %2 glukoz ilave edilerek olusturulmus
modifikasyonlari kullaniimistir.

KKA besiyeri; beyin kalp inflizyon buyyonu (37 gr/L), siikroz
(50 g/L), agar (10 g/L) ve Kongo kirmizisi boyasi (0,8 g/L) icerecek
sekilde hazirlanmistir. KKA besiyerinin  modifikasyonu icin
glukoz, NaCl ve vankomisin filtre ile stizllerek steril edilmis ve
otoklavdan ¢ikartilan besiyeri 55 °C'ye kadar soguduktan sonra
eklenmistir (14). Modifiye edilmis KKA besiyerleri; KKA G (%2
glukoz ilaveli), KKA GN (%2 glukoz ve %1,5 NaCl ilaveli), KKA
GNV (%2 glukoz, %1,5 NaCl ve 0.5 pg/mL vankomisin ilaveli)
besiyerleri olarak adlandiriimistir (15).

Pozitif kontrol olarak S. epidermidis ATCC 35984
kullaniimistir. Her plak besiyerine en az bir pozitif, bir negatif
kontrol ekimi yapilmistir. KKA besiyerine ekim icin iki yontem
kullanilmistir.  Birinci yontemde izolatlarin besiyerine tek
koloni ekimleri yapilmis, ikinci yontemde secilen koloniler 5
mL FTS icinde stispanse edilmis ve 20 pl'si damlatma yontemi
ile plak Uzerine aktarnlmistir. Ekim islemini takiben plaklar
37 °C'de 24 saat sire ile inklibe edilmistir. Yirmi dort saat
sonunda etiivden cikarilan plaklar degerlendirildikten sonra,
oda sicakliginda 24 saat daha bekletilmis ve 48. saatte yeniden
degerlendirilmistir. Degerlendirme islemleri iki ayri arastirmaci
tarafindan, birbirinden bagimsiz olarak yapilmistir. Kuru kristal
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kivaminda koyu kirmizi-siyah renkli koloni olusturan izolatlar
biyofilm pozitif; acik pembe-kirmizi ya da bordo renkte koloni
olusturanlar biyofilm negatif olarak yorumlanmistir (14).

istatistiksel Analiz

Verilerin analizi ki-kare ve Fisher's exact testleri kullanilarak
yapilmistir. iki yontemin siniflanmis  degerleri arasindaki
uyumun arastirilmasinda Kappa uyum katsayisi ve anlamliligi
hesaplanmistir. P<0,05 degeri istatistiksel olarak anlamh kabul
edilmistir.

Etik Kurul Onayi

Calisma icin Ankara Universitesi Tip Fakiltesi Klinik
Arastirmalar ve Etik Kurulu'ndan onay (karar no: 03-98-13)
ve saglikli gondlliilerden “bilgilendirilmis gonilli olur formu”
alinmistir.

Bulgular

Bakteri izolatlarinin Tanimlanmasi

KNS olarak izole edilen izolatlarin %36,25'i Staphylococcus
hominis (n=29), %351 S. epidermidis (n=28), %13,75'i
Staphylococcus haemolyticus (n=11), %11,25'i Staphylococcus
capitis (n=9), %2,5'i Staphylococcus saprophyticus (n=2) ve
%1,25'i Staphylococcus warnerii (n=1) olarak tiplendirilmistir.
Stafilokok izolatlarinin tiir diizeyinde bilgileri ve izole edildikleri
yerlere gore dagilimlari Tablo 1'de verilmistir.

Biyofilm Ozelliklerinin Belirlenmesi

Mikroplak yonteminde OD. degeri 0,28'in altinda deger
veren kuyucuklarda biyofilm olusmadigi; 0,28-0,56 degerleri
arasindaki kuyucuklarda zayif (+); 0,57-1,12 degerleri
arasindaki kuyucuklarda orta (++); 1,13 ve lizerinde deger
veren kuyucuklarda kuvvetli (+++) biyofilm olustugu kabul
edilmistir. Buna gdre mikroplak ydnteminde KNS'lerin
23'U (%28,75) biyofilm olusturmamis, 18' (%22,5) zayif,
24'( (9%30) orta kuvvette ve 15' (%18,75) kuvvetli olmak
lizere izolatlarin 57'sinin (%71,25) biyofilm olusturdugu
saptanmistir.

izolatlarin  biyofilm olusturma ozelliklerinin  fenotipik
olarak belirlenmesinde kullanilan KKA besiyerleri 24. ve 48.
saatte degerlendirilmis, 48. saat sonunda dort izolatin biyofilm
olusturmadigi gozlenmistir (bir adet S. haemolyticus, g S.
hominis). Sonuclarin yorumlanmasi icin 24 saatlik siirenin
daha uygun olduguna karar verilmistir. KKA besiyerlerine
ekim yapilmasinda uygulanilan tek koloni ekimi ve damlatma
yontemleri arasinda biyofilm olusumunu saptama acisindan fark
bulunamamakla birlikte, sonuclari degerlendirirken damlatma
yontemi ile yapilan ekimlerin daha kolay yorumlandig
goriilmistiir. On iki S. epidermidis, 12 S. hominis, 5 S.
haemolyticus, 4 S. capitis ve bir S. saprophyticus izolati olmak
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tizere cahsilan toplam 80 KNS izolatin 34'G (34/80; %42,5) KKA
besiyerinde biyofilm pozitif olarak saptanmistir. Bu verilere
dayanarak mikroplak yonteminin biyofilm olusumunu KKA
yontemine gore istatistiksel olarak anlamli oranda daha fazla
saptadigi belirlenmistir (p<0,001).

KNS izolatlarinin tiirlere gdre mikroplak yonteminde
ve KKA'da saptanan biyofilm olusturma oranlari Tablo 2'de
gosterilmistir.

KKA besiyerinde toplam 34 izolatta biyofilm olusumu
saptanirken modifiye KKA besiyerlerinden, KKA G ve KKA GN
besiyerlerinde yine 34 (%42,5), KKA GNV besiyerinde ise 32
(%40) KNS'de biyofilm olusumu gosterilmistir. Rakam olarak
bakildiginda biyofilm olusumu saptama acisindan besiyerleri
arasinda az farklilik gortilmekle birlikte, modifiye KKA
besiyerlerinde tiremeleri ve biyofilm olusturmalari ile ilgili izolat
bazinda farklihklar bulunmustur. ikisi kateter kolonizani (S.

Tablo 1: KNS tiirlerinin izole edildikleri yerlere gore dagilimi

epidermidis), ikisi KIKDE etkeni (S. hominis) olan 4 adet KNS
izolati KKA GNV besiyerinde iretilememistir. iki KDE etkeni
(S. hominis ve S. epidermidis) KKA'da biyofilm olusturmazken,
modifiye besiyerlerinde (KKA G, KKA GN ve KKA GNV) biyofilm
olusturmustur. iki kateter kolonizani (S. epidermidis) KKA'da
biyofilm olustururken, modifiye besiyerlerinde (KKA G, KKA GN
ve KKA GNV) biyofilm olusturmamistir (Tablo 3). KKA besiyeri
ve modifikasyonlu besiyerlerinin duyarhlik, 6zgulliik, pozitif
prediktif deger (PPD) ve negatif prediktif degerleri (NPD) Tablo
4'te gorulmektedir.

KNS izolatlarinin elde edildikleri bdlgelere gore KKA ve
mikroplak yonteminde olusturduklari biyofilm oranlari Tablo
5'te verilmistir. izolatlar elde edildikleri bolgelere gore tek tek
ele alinarak yontemler arasi fark degerlendirilmek istendiginde,
sayllarinin azli§i nedeniyle istatistiksel olarak anlamli fark
vermeye uygun bulunmamistir. Ancak rakamlar incelendiginde,
burun boslugundan izole edilenler disinda tiim KNS'lerde

Tiir Burun Kateter kolonizani KDE* KiKDE* Toplam
n (%) n (%) n (%) n (%) n (%)

Staphylococcus hominis 11 (13,8) 10 (12,5) 4 (5) 4 (5) 29 (36,25)
Staphylococcus epidermidis 1(1,25) 9(11,3) 8 (10) 10 (12,5) 28 (35)
Staphylococcus haemolyticus - 4 (5) 1(1,25) 6 (7,5) 11 (13,75)
Staphylococcus capitis 8 (10) 1(1,25) 9 (11,25)
Staphylococcus saprophyticus 2 (2,5 2 (2,5
Staphylococcus warnerii 1(1,25) - - - 1(1,25)
Toplam 23 (28,75) 24 (30) 13 (16,3) 20 (25) 80 (100)

*KDE: Kan dolasim enfeksiyonu
**KIKDE: Kateter iliskili kan dolasim enfeksiyonu
KNS: Koaglilaz negatif stafilokoklar

Tablo 2: KNS izolatlarinin KKA besiyeri ve mikroplak yontemi ile saptanan biyofilm olusturma oranlarinin karsilastiriimasi

Mikroplak Yontemi

Tiirler KKA Biyofilm yok Zayif (+) Orta (++) Kuvvetli (+++)
n (%) biyofilm n (%) biyofilm n (%) biyofilm n (%)
. KKA (+) - 5(17,24) 6 (20,68) 1(3,44)
Staphylococcus hominis (n=29)
KKA (-) 8 (27,58) 1(3,44) 6 (20,68) 2 (6,89)
. . KKA (+) - 1(3,57) 7 (25) 4(14,28)
Staphylococcus epidermidis (n=28)
KKA (-) 6(21,42) 5(17.85) - 5(17.85)
. KKA (+) - - 3(27,27) 2(18,18)
Staphylococcus haemolyticus (n=11)
KKA (-) 3 (27,27) 2 (18,18) 1(9,09) -
. KKA (+) - 3(33) - 1(1,1)
Staphylococcus capitis (n=9)
KKA (-) 4 (4,4) - 1(1.1) -
KKA (+ - 1(33,3 - -
Digerleri* (n=3) (+) (33:3)
KKA (-) 2 (66,6) - - .
Toplam (n=80) 23 (28,75) 18 (22,5) 24 (30) 15 (18,75)

Yiizde oranlari tlr Uzerinden verilmistir.

KKA (+): Kongo kirmizisi agar besiyerinde biyofilm olusturan
KKA (-): Kongo kirmizisi agar besiyerinde biyofilm olusturmayan
*Digerleri: S. warnerii (n=1) ve S. saprophyticus (n=2)

KNS: Koagdilaz negatif stafilokoklar
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mikroplak ydnteminin biyofilm olusumunu ortaya koymadaki
usttinltigi dikkat cekmektedir.

Mikroplak yontemi temel alinarak izolatlarin izole edildikleri
bolgelere gore biyofilm olusturma oranlari incelendigindeyse,
KIKDE etkenlerinin, diger izolatlara gbre daha yiiksek oranda
biyofilm olusturmasi anlamli olarak kabul edilmistir (p<0,001).
Kuvvetli biyofilm olusturan 20 izolatin biylk cogunlugunun
KIKDE etkenlerinden olusmasi da (8/20) istatistiksel olarak
anlamli saptanmistir (p<0,001). KKA'da biyofilm olusturmayan
ama modifiye besiyerlerinde biyofilm olusturan iki KDE
etkeninden S. hominis orta kuvvette biyofilm, S. epidermidis
ise zayif biyofilm olusturmustur. KKA'da biyofilm olusturan
ama modifiye besiyerlerinde biyofilm olusturmayan iki kateter
kolonizani S. epidermidis'in biri orta kuvvette biyofilm, digeri ise
zayif biyofilm olusturmustur.

Micrococcaceae familyasi Uiyesi olan stafilokoklar, toprakta,
suda, havada yaygin olarak saptanan ayrica insan ve hayvanlarin

derileri lzerinde dogal flora elemani olarak bulunabilen
mikroorganizmalardir (1).

Stafilokoklar, 6zellikle immiin sistemi baskilanmis hastalarda
tibbi cihazlarla iliskili enfeksiyonlarin en yaygin nedenlerinden
biridir. Stafilokoklarin viriilans faktorlerinden birisi olan biyofilm
tabakasi olusturmalari, bu mikroorganizmalarin  hastalk
olusturabilme yeteneklerini artirmaktadir (2).

Tek veya farklh tiirlerde bakteriler, canh veya cansiz
ylizeylerde adezyon sonrasi ¢ogalarak mikroorganizma
topluluklari olusturabilir. Bu bakteriler, polisakkaritler, protein,
ekstraselliler DNA, su ve iyonlar gibi farkl bilesenleri iceren
EPS ile birlikte biyofilm vyapisini olustururlar. Bir biyofilm
icinde olmak bakteriye, konakci bagisiklik sisteminden ve
antimikrobiyallerden korunma, su tutma ve kuruma toleransi,
besin emilimi ve depolama, yliksek hiicre disi enzimatik aktivite,
enfeksiyon bdlgesine yapisma ve quorum sensing yoluyla iletisim
gibi bir gibi bircok avantaj saglar (16,17).

Calismamizda en sik izole edilen stafilokoklar S. hominis
(n=29) ve S. epidermidistir (n=28). Adaptasyon yetenegi ve insan
derisi ve mukozasi lizerindeki yiiksek hakimiyeti nedeniyle (18),

Tablo 3: KKA ve modifiye KKA besiyerleri ve mikroplak yontemi ile biyofilm olusumu oranlari

KKA
Staphylococcus epidermidis (n=28) 16
Staphylococcus haemolyticus (n=11) 3
Staphylococcus hominis (n=29) 11
Digerleri (n=12) 4
Toplam 34

KKA G KKA GN KA GNV Mikroplak yontemi
15 15 15 22

3 3 3 8

12 12 10 21

4 4 4 6

34 34 32 57

KKA: Kongo kirmizisi agar, KKA G: KKA glukoz, KKA GN: KKA glukoz NaCl, KKA GNV: KKA glukoz NaCl vankomisin

Tablo 4: KKA besiyerlerinin mikroplak yontemi ile karsilastinlarak belirlenen duyarhlk, 6zgiilliik, pozitif ve negatif prediktif degerleri

KKA besiyeri
Duyarhlhik %59,6
Ozgiilliik %100
Pozitif prediktif deger 00100
Negatif prediktif deger %50

KKA G besiyeri
0059,6
%100
%100

KKA GN besiyeri KKA GNV besiyeri

%059,6 0058,2
%100 %100
%100 %100
%50 %50 %47,7

KKA: Kongo kirmizisi agar, KKA G: KKA glukoz, KKA GN: KKA glukoz NaCl, KKA GNV: KKA glukoz NaCl vankomisin

Tablo 5: KNS'lerin izole edildikleri bdlgelere gore KKA ve mikroplak yontemi ile biyofilm olusturma o6zelliklerinin incelenmesi

Mikroplak Yontemi

KKA (+) izolasyon blgesi Mikroplak yontemi Z?ylf_(+) O_rta _(++) K.uvv.etli (+++)
n (%) n (%) biyofilm biyofilm biyofilm
n n n
3 (23,07) KDE (n=13) 6 (46,15) 3 3 -
13 (65) KIKDE (n=20) 20 (100) 4 8 8
6 (25) Kateter kolonizani (n=24) 18 (75) 3 10 5
12 (52,17) Burun boslugu (n=23) 13 (56,52) 8 3 2
34 (42,5) Toplam (n=80) 57 (71,25) 18 24 15

KKA: Kongo kirmizisi agar, KNS: Koagiilaz negatif stafilokoklar, KDE: Kan dolasim enfeksiyonu, KIKDE: Kateter iliskili kan dolasim enfeksiyonu
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biyofilm olusumu ile ilgili bircok ¢alismada da S. epidermidis'in
en sik izole edilen stafilokok tiiri oldugu bildirilmistir (19-21).

Kongo kirmizisi, benzidin ve naftionik asit kombinasyonundan
olusan boyar bir maddedir ve KKA besiyerine ekim yontemi ile
biyofilm olusumu saptanma yonteminin temeli; sentezlenen
EPS'nin Kongo kirmizisi tarafindan boyanmasina baghdir.
Yontem c¢esitli ortam kosullarindan etkilenmektedir ve
degerlendirimisubjektiftir. Calismamizda mikroplak ydontemiyle
biyofilm pozitif oldugu saptanan 4 izolatin, KKA besiyerlerinin
24. saat degerlendiriminde pozitif iken, 48. saatte negatife
donmesi nedeniyle, plaklarin 24. saatte degerlendiriminin
uygun olduguna karar verilmistir. Yirmi dordlnci saatte
39 (%51,3) olan biyofilm pozitif izolat sayisinin 48. saatte
degerlendirildiginde 20'ye (%26,3) dUstigiinii gosteren
calismalar da vardir (15). Kateter ve kan izolati olan KNS'lerin
biyofilm  olusturma  &zelliklerinin  degerlendirildigi  bir
calismada 3 ile 5 nesil sonrasinda KKA lizerinde kolonilerin
siyahtan bordo ve pembe renklere dogru degisim gosterdigi ve
bu durumun biyofilm olusumu degerlendirimlerini etkiledigi
belirlenmistir. Bizim calismamizda da bu bulgular destekler
nitelikte veriler elde edilmistir. Koloni rengindeki bu degisimin
actklanmasina yonelik iki hipotez 6ne stirtilmektedir. Bunlardan
ilki biyofilm olusumu igin in vivo ve in vitro kosullar arasindaki
besin bilesenleri, pH, oksijen radikalleri ve antibiyotikler gibi
farkl cevresel kosullarin yarattigi pozitif secici ortam varligi;
ikincisi ise biyofilm olusumu ile iliskili oldugu kesin bilinen
icaA ve icaD genlerinin kaybi ya da mutasyona ugramasidir
(22).

KKA besiyerlerine ekim yapilmasinda tek koloni pasaji ve
damlatma yontemi olmak tizere iki farkli yontem uygulanmistir.
Ayni besiyerinde bazen iki farkl plakta olusan kolonilerin zaman
zaman farkh renkte rofleler vermesinden dolayr tek koloni
ekiminin degerlendiriminde zorluk yasanmistir. Bu nedenle
damlatma ekimi yapilmasinin uygun olacagi dustinilmis, cesitli
yayinlarda da uygulama ve degerlendirim kolayli§i nedeniyle
onerildigi gorilmistir (15,23).

Biyofilm olusumunun gosterilmesinde kullanilan fenotipik
yontemlerin karsilastiniimasi ile ilgili ¢ok cesitli calismalar
bulunmaktadir. Calismamizda toplam 80 KNS izolatinin KKA
besiyeri ile 34'linde (%42,5), mikroplak yontemi ile de 57'sinde
(%71,25) biyofilm olusumu gdsterilmis ve biyofilm olusumunu
saptama acisindan iki yontem arasinda anlamh fark oldugu
belirlenmistir (p<0,001). Kitti ve ark. (24) metisilin direngli 55
KNS izolatinda KKA yontemi (%87,3) ve mikroplak yontemi
(%61,7) ile biyofilm olusumunu incelemis ve KKA yontemi
ile daha vyiksek oranda biyofilm olusumu tespit edildigini
gostermistir. Kirmusaoglu (25) calismasinda 121 stafilokokun
(%54 S. epidermidis ve %46 Staphylococcus aureus) biyofilm
ozelliklerini incelemis ve KKA ile 48'inde (%40), mikroplak
yontemi ile 62'sinde (%51) biyofilm olusumu saptamstir.

Manandhar ve ark. (19) 375 stafilokokun [214 (%57) KNS
ve 161 (%43) S. aureus] biyofim O6zelliklerini arastirmis ve
izolatlarin %05,3'linde (n=20) KKA ile, %22,1'inde (n=83)
mikroplak yontemi ile biyofilm olusumunu gostermistir.
Mathur ve ark!nin (26) 152 KNS izolatinin biyofilm 6zelliklerini
tlip metodu, KKA ve mikroplak ydntemlerini kullanarak
arastirdiklar calismalarinda; KKA ile 8'inde (%5,2), mikroplak
yontemi ile 82'sinde (%53,9) biyofilm olusumu gdsterilmis
ve mikroplak yonteminin daha duyarli oldugu belirtilmistir.
Mikroplak yontemi ve KKA arasinda zayif bir uyum oldugunu,
KKA duyarlihginin az oldugunu gosteren baska calismalar da
bulunmaktadir (27,28). Kord ve ark. (27) 41 S. epidermidis
izolatinin %53,6'sinda tiip ve mikroplak metodu ile, %24,4'linde
KKA yontemi ile biyofilm olusumunu gostermistir. Manandhar
ve ark.da (28) calismalarinda mikroplak yontemi (%042,1) ile tiip
metodu (%31,8) ve KKA ydntemine (%20,1) gore daha yliksek
oranda biyofilm olusumu saptamistir. Bizim calismamizda da
KKA yonteminde mikroplak yontemine gore daha az oranda
biyofilm olusumu gosterilmistir.

Calismamizda mikroplak yontemi ile 18' (%22,5) zayif,
24'U (%30) orta, ve 15'i (%18,8) kuvvetli olmak lizere toplam
57 KNS'de biyofilm olusumu saptanmistir. Mathur ve ark.
(26) modifiye mikroplak yéntemi kullandiklari calismalarinda
biyofilm olusturmayan/zayif biyofilm olusturan 70 (%46,0),
orta kuvvette biyofilm olusturan 60 (%39,4), giicli biyofilm
olusturan 22 (%14,4) izolat saptamistir. Hassan ve ark!nin (20)
calismalarinda kullanilan izolatlar Uriner kateter, intravenoz
kateter ucu gibi 6rneklerden elde edilmis, invaziv arag iliskili
enfeksiyon etkenleridir, orta ve kuvvetli biyofilm orani yiiksektir.
Mathur ve ark’nin (26) calismalarinda kullandiklari stafilokoklar
kandan, enfekte arac ve deri ylizeylerinden elde edilmistir ve
biyofilm olusum orani yiiksektir. Calismamizda da degerlendirilen
izolatlar arasinda KiKDE etkeni izolatlar olmasi nedeniyle, orta
ve kuvvetli biyofilm olusturma orani yiiksek olarak saptanmistir
(p<0,001).

KKA besiyerininin duyarlilik, 6zgiilliik, PPD, NPD degerlendirildigi
calismalarda; Manandhar ve ark. (19) sirasiyla bu degerleri
%14, %88,2, %26,1, %77,5; Kirmusaoglu (25) %77, %100,
%100, %81; Hassan ve ark. (20) %11, %92, %73, %37 olarak
bildirmislerdir. Calismamizda ise duyarlilik, 6zgullik, PPD, NPD
siraslyla, 959,6, %100, %100 ve %50 olarak bulunmustur.
Modifiye KKA besiyerlerinde KKA besiyerine oranla elde edilen
degerlerde cok farkhlik goriilmemis, besiyerine yapilan ilavelerin
duyarhlik ve ozgulligi artirmadigi saptanmistir. Gerek KKA
gerekse modifiye KKA besiyerlerine ekim yontemine gore
her ne kadar uygulama zorlugu icerse de, bireysel olmayan,
gorsel koloni morfolojisinden etkilenmeyen, kantitatif sonug
vermesi acisindan degerli olan mikroplak yon