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INSTRUCTIONS FOR AUTHORS

AIM AND SCOPE
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

A technical review is performed to confirm that all of the 
required documentation has been submitted and to conduct 
a preliminary evaluation of the manuscript and supplementary 
files to assess suitability for the Journal. The manuscript will be 
returned to the Author in the event of any deficiency.

Chronicles of Precision Medical Researchers operates a 
blind review process. Contributions deemed suitable are 
then typically sent to a minimum of two independent expert 
reviewers in the field of study to assess the scientific quality of 
the paper. 

The Editor/Editors are responsible for the final decision 
regarding acceptance or rejection of articles. The Editor's 
decision is final. 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 
4 (four) weeks, 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 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). I confirm that the 
study has been approved by the ethics committee. ” All authors 
should agree to the conditions outlined in the form.
Chronicles of Precision Medical Researchers 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 
The protocol of clinical research articles must be approved by 
the Ethics Committee.
In all studies conducted on humans, the “Material and Method” 
section was approved by the relevant committee or the Helsinki 
Declaration of Principles (https://www.wma.net/what-we-do/
medical-ethics/declaration-of-helsinki/).
It should be stated in the text that all persons included in the 
study signed the am Informed Consent Form ”.
The articles submitted to the Chronicles of Precision Medical 
Researchers will be deemed to have been conducted in 
accordance with the Helsinki Declaration of Principles, and 
have received ethical and legal permissions and will not be held 
responsible.
If the “Animal” item was used in the study, the authors stated 
that in the Material and Method section of the article, they 
protect the animal rights in their studies in accordance with the 
principles of Guide for the Care and Use of Laboratory Animals 
(www.nap.edu/catalog/5140.html) and that they have received 
approval from the ethics committees of their institutions. must 
specify.
In case reports, Informed Consent a should be obtained from 
patients regardless of the identity of the patient.
If the article includes the institution (directly or indirectly) 
providing financial support for the commercial connection or 
work, the authors; the commercial product used, the drug, the 
company has no commercial relationship with, or if there is 
any relationship (consultant, other agreements, etc.), the editor 
must inform the presentation page.
If Ethics Committee Approval is required in the article; the 
received document should be sent with the article.

http://www.icmje.org
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
http://www.nap.edu/catalog/5140.html
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The manuscript should be submitted to the Academic Plagiarism 
Prevention Program by the authors.

It is the authors' responsibility to ensure that the article complies 
with the ethical rules.

Policy of Screening for Plagiarism
The manuscripts are scanned by the Journal using the 
iThenticate program for determination of plagiarism and non-
ethical situations. Chronicles of Precision Medical Researchers 
will immediately reject manuscripts leading to plagiarism. 

TYPES OF MANUSCRIPT 
Manuscripts should be submitted online via www.chronpmr.
com

Original Articles should not exceed 3000 words and should 
be arranged under the headings of Abstract (not more than 
300 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 300 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 J Anaesthesiol 2002; 19(Suppl 25): 3-10. 

http://www.nlm.nih.gov/meshhome.html
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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 J doi: 
10.1111/j.1445-5994.2009.01988.x 

Book 
Sample1: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. 
Medical microbiology. 4th ed. St. Louis: Mosby; 2002. 
Sample 2: Sümbüloğlu K, Akdağ B. Regresyon Yöntemleri ve 
Korelasyon Analizi. Hatiboğlu Yayınevi: Ankara; 2007.

Chapter in a book
Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations 
in human solid tumors. I n: Vogelstein B, Kinzler KW, 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 J 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 16 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 
J 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: *,†, ‡, §, ¶. 

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 (Système 
International d'Unités, SI). Example: mg/kg, µg/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 
Prof. Dr. Resul YILMAZ
Selçuk Üniversitesi, Tıp Fakültesi 
Çocuk Yoğun Bakım Bilim Dalı 
Alaeddin Keykubat Yerleşkesi Selçuklu/Konya 42075 Türkiye
Phone: +90 (332) 241 50 00-44513
Faks: +90 (332) 241 21 84

Chronicles of Precision Medical Researchers
www.chronpmr.com
e-mail: chronpmr@yandex.com

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

http://www.chronpmr.com

mailto:pedpracres%40yandex.com?subject=
http://www.pprjournal.com
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YAZARLARA BİLGİ

AMAÇ ve KAPSAM
Chronicles of Precision Medical Researchers Dergisi, dört ayda 
bir yayımlanır ve üç sayı ile bir cilt tamamlanır. Dergi; pediatri 
ile ilgili tüm nitelikli klinik ve deneysel araştırmaları, olgu 
sunumlarını ve editöre mektupları yayımlar.
Chronicles of Precision Medical Researchers Dergisi, bilimsel 
yayınlara açık erişim sağlar. Dergi basımından hemen sonra, 
makalelerin tam metinlerine ücretsiz ulaşılabilir.
Dergide yayımlanmak üzere gönderilen yazıların daha önce başka 
bir yerde yayımlanmamış veya yayımlanmak üzere gönderilmemiş 
olması gerekir. Daha önce kongrelerde sunulmuş çalışmalar, 
bu durum belirtilmek koşuluyla kabul edilir. Makale, yazar(lar)
ın daha önce yayımlanmış bir yazısındaki konuların bir kısmını 
içeriyorsa bu durum belirtilmeli ve yeni yazı ile birlikte önceki 
makalenin bir kopyası da Yayın Bürosu’na gönderilmelidir.
Gerekli tüm belgelerin sunulduğunu teyit etmek ve dergiye 
uygunluğunu değerlendirmek için makale ve ek dosyaların 
ön değerlendirmesini yapmak üzere teknik bir inceleme 
yapılır. Herhangi bir eksiklik olması halinde makale yazara 
iade edilecektir. Chronicles of Precision Medical Researchers 
Dergisi kör bir inceleme süreci yürütmektedir. Uygun görülen 
yazılar daha sonra makalenin bilimsel kalitesini değerlendirmek 
için çalışma alanında en az iki bağımsız uzmana gönderilir. Editör 
/ Editörler makalelerin kabulü veya reddi ile ilgili nihai karardan 
sorumludur.
Editörün kararı kesindir. Gerekli olduğu durumlarda, yazar(lar)
dan düzeltme istenebilir. Yazardan düzeltme istenmesi, yazının 
yayımlanacağı anlamına gelmez. Bu düzeltmelerin en geç 21 gün 
içinde tamamlanıp dergiye gönderilmesi gereklidir. Aksi halde 
yeni başvuru olarak değerlendirilir. Sorumlu yazara yazının kabul 
veya reddedildiğine dair bilgi verilir.
Dergide yayımlanan yazıların etik, bilimsel ve hukuki sorumluluğu 
yazar(lar)a ait olup Editör, Editör Yardımcısı ve Yayın Kurulu’nun 
görüşlerini yansıtmaz.
Dergide yayımlanması kabul edilse de edilmese de, yazı materyali 
yazarlara geri verilmez. Dergide yayımlanan yazılar için telif hakkı 
ödenmez. Bir adet dergi, sorumlu yazara gönderilir.

Derginin Yazı Dili 
Derginin yazı dili Türkçe ve İngilizcedir. Dili Türkçe olan yazılar, 
İngilizce özetleri ile yer alır. Yazının hazırlanması sırasında, 
Türkçe kelimeler için Türk Dil Kurumundan (www.tdk.gov.
tr), teknik terimler için Türk Tıp Terminolojisinden (www.
tipterimleri.com) yararlanılabilir. 

Yazarlık Kriterleri 
Dergide yayınlanması uygun bulunan tüm yazıların araştırma ve 
yayın etiğine uygun hazırlandığı, varsa sağlanan fonun kaynağının 
tanımlandığı, başka yerde yayımlanmadığı veya yayımlanmak 
üzere gönderilmediği, çalışmaya katılan tüm yazarlar tarafından 
yazının son halinin onaylandığı, yayımlanacak yazı ile ilgili telif 
haklarının dergiye devredildiği, tüm yazarların imzaları ile “Yayın 
Hakkı Devir Formu”nda belirtilmesi gerekir.

Chronicles of Precision Medical Researchers Dergisi, 
Uluslararası Tıp Dergileri Editörleri Kurulu’nun (International 
Committee of Medical Journal Editors) “Biyomedikal Dergilere 
Gönderilen Makalelerin Uyması Gereken Standartlar: 
Biyomedikal Yayınların Yazımı ve Baskıya Hazırlanması (Uniform 
Requirements for Manuscripts Submitted to Biomedical 
Journals: Writing and Editing for Biomedical Publication)” 
standartlarını kullanmayı kabul etmektedir. Bu konudaki bilgiye 
www.icmje.org adresinden ulaşılabilir.

Etik Sorumluluk 
Etik Sorumluluk / Kurallar: Klinik araştırma makalelerinin 
protokolü Etik Komitesi tarafından onaylanmış olmalıdır.

İnsanlar üzerinde yapılan tüm çalışmalarda “Gereç ve Yöntem” 
bölümünde çalışmanın ilgili komite tarafından onaylandığı veya 
çalışmanın Helsinki İlkeler Deklarasyonu’na (https://www.
wma.net/what-we-do/medical-ethics/declaration-of-helsinki/) 
uyularak gerçekleştirildiğine dair bir cümle yer almalıdır.

Çalışmaya dahil edilen tüm kişilerin Bilgilendirilmiş Onam 
Formu’nu imzaladığı metin içinde belirtilmelidir.

Chronicles of Precision Medical Researchers Dergisi’ne 
gönderilen makalelerdeki çalışmaların Helsinki İlkeler 
Deklarasyonu’na uygun olarak yapıldığı, kurumsal etik ve yasal 
izinlerin alındığı varsayılacak ve bu konuda sorumluluk kabul 
edilmeyecektir.

Çalışmada “Hayvan” öğesi kullanılmış ise yazarlar, makalenin 
Gereç ve Yöntem bölümünde hayvan haklarını Guide for 
the Care and Use of Laboratory Animals (www.nap.edu/
catalog/5140.html) prensipleri doğrultusunda koruduklarını, 
çalışmalarında ve kurumlarının etik kurullarından onay aldıklarını 
belirtmek zorundadır.

Olgu sunumlarında hastanın kimliğinin ortaya çıkmasına 
bakılmaksızın hastalardan “Bilgilendirilmiş rıza” alınmalıdır.

Makalede ticari bağlantı veya çalışma için maddi destek veren 
kurum (doğrudan veya dolaylı) mevcut ise yazarlar; kullanılan 
ticari ürün, ilaç, firma ile ticari hiçbir ilişkisinin olmadığını veya 
varsa nasıl bir ilişkisinin olduğunu (konsültan, diğer anlaşmalar 
vs.), editöre sunum sayfasında bildirmek zorundadır.

http://www.tdk.gov.tr
http://www.tdk.gov.tr
http://www.tipterimleri.com
http://www.tipterimleri.com
http://www.icmje.org
http://https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
http://https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
http://www.nap.edu/catalog/5140.html
http://www.nap.edu/catalog/5140.html
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Makalede Etik Kurul Onayı alınması gerekli ise; alınan belge 
makale ile birlikte gönderilmelidir.

Makale yazarlar tarafından akademik intihal önleme 
programından geçirilmelidir.

Makalenin etik kurallara uygunluğu yazarların sorumluluğundadır.

İntihal Taraması Politikası
Makaleler, intihal ve etik olmayan durumların belirlenmesi için 
iThenticate programı kullanılarak Journal tarafından taranır. 
Chronicles of Precision Medical Researchers Dergisi intihallere 
yol açan makaleleri derhal reddedecektir.

YAZI TÜRLERİ 
Yazılar, elektronik ortamda www.chronpmr.com adresine 
gönderilir. 

Orijinal makaleler, 3000 sözcük sayısını aşmamalı, “Öz (en fazla 
300 kelime), Giriş, Gereç ve Yöntem, Bulgular, Tartışma, Sonuç, 
Kaynaklar” bölümlerinden oluşmalıdır. 

Olgu Sunumu, “Öz, Giriş, Olgu Sunumu, Tartışma, Kaynaklar” 
şeklinde düzenlenmelidir. En fazla 1000 sözcük ile sınırlıdır. 
Sadece bir tablo veya şekil ile desteklenebilir. 

Editöre Mektup, yayımlanan metinlerle veya mesleki konularla 
ilgili olarak 500 sözcüğü aşmayan ve beş kaynak ile bir tablo 
veya şekil içerecek şekilde yazılabilir. Ayrıca daha önce dergide 
yayınlanmış metinlerle ilişkili mektuplara cevap hakkı verilir. 

Yayın Kurulu’nun daveti üzerine yazılanlar dışında derleme 
kabul edilmez. 
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Dergide yayınlanması istenilen yazı için aşağıdaki kurallara 
uyulmalıdır. 
a) Yazı; iki satır aralıklı olarak, Arial 10 punto ile yazılmalıdır. 
b) Sayfalar başlık sayfasından başlamak üzere, sağ üst köşesinde 
numaralandırılmalıdır. 
c) Online makale sistemine yüklenen word dosyasının başlık 
sayfasında (makalenin adını içeren başlık sayfası), yazarlara ait 
isim ve kurum bilgileri yer almamalıdır. 
d) Makale, şu bölümleri içermelidir: Her biri ayrı sayfada 
yazılmak üzere; Türkçe ve İngilizce Başlık Sayfası, Öz, Abstract, 
Anahtar Sözcükler, Keywords, Giriş, Gereç ve Yöntem, 
Bulgular, Tartışma, Sonuç, Açıklamalar (varsa), Kaynaklar, Şekil 
Alt Yazıları, Tablolar (başlıkları ve açıklamalarıyla beraber), Ekler 
(varsa). 

Yazının Başlığı 
Kısa, kolay anlaşılır ve yazının içeriğini tanımlar özellikte 
olmalıdır. 

Özetler 
Türkçe (Öz) ve İngilizce (Abstract) olarak yazılmalı, Amaç, 
Gereç ve Yöntem, Bulgular ve Sonuç (Aim, Materials and 
Methods, Results, Conclusion) olmak üzere dört bölümden 
oluşmalı, en fazla 300 sözcük içermelidir. Araştırmanın amacı, 
yapılan işlemler, gözlemsel ve analitik yöntemler, temel bulgular 
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Sözcükler ve Keywords başlığı altında, bilimsel yazının ana 
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bölümünde belirtilmelidir. 
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Chronicles of Precision Medical Researchers Dergisi, Türkçe 
kaynaklardan yararlanmaya özel önem verdiğini belirtir ve 
yazarların bu konuda duyarlı olmasını bekler. 

Kaynaklar metinde yer aldıkları sırayla, cümle içinde atıfta 
bulunulan ad veya özelliği belirten kelimenin hemen bittiği yerde 
ya da cümle bitiminde noktadan önce parantez içinde Arabik 
rakamlarla numaralandırılmalıdır. Metinde, tablolarda ve şekil 
alt yazılarında kaynaklar, parantez içinde Arabik numaralarla 
nitelendirilir. Sadece tablo veya şekil alt yazılarında kullanılan 
kaynaklar, tablo ya da şeklin metindeki ilk yer aldığı sıraya uygun 
olarak numaralandırılmalıdır. Dergi başlıkları, Index Medicus’ta 
kullanılan tarza uygun olarak kısaltılmalıdır. Kısaltılmış yazar ve 
dergi adlarından sonra nokta olmamalıdır. Yazar sayısı altı veya 
daha az olan kaynaklarda tüm yazarların adı yazılmalı, yedi veya 
daha fazla olan kaynaklarda ise üç yazar adından sonra et al. 
veya ve ark. yazılmalıdır. Kaynak gösterilen derginin sayı ve cilt 
numarası mutlaka yazılmalıdır. 

Kaynaklar, yazının alındığı dilde ve aşağıdaki örneklerde 
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Aim: We aimed to investigate the effect of the presence of 
discoid meniscus (DM) on the anatomical structures of the 
knee joint.

Material and Method: The knee magnetic resonance (MR) 
images of 144 (97 female, 47 male) individuals with DM and 
159 (94 female, 65 male) individuals with normal meniscus 
were evaluated.

Results: DM was mostly seen on the left side (n=64). This was 
followed in decreasing order by right side and bilateral. The 
incidence of DM was higher in individuals aged 36 years and 
older than in 18 years and younger (p=0.003). Incomplete type 
DM was seen most frequently in both genders. Meniscopathy 
was most common (n=21) in the medial meniscus of people 
with DM. And also in individuals with normal meniscus, 
meniscopathy was also most common (n=31) medially. 
When the effected ligaments were examined, tearing and 
degeneration were most common (n=21) in the anterior 
cruciate ligament (ACL) in individuals with DM. On the other 
hand in the presence of DM, chondropathy (n=42) on adjacent 
joint surfaces was reported. It was determined that ligament 
damage was mostly (n=43) in ACL in normal menisci. In 
addition, the presence of chondropathy was observed on the 
bone surfaces adjacent to the joint (n=64) in normal menisci.

Conclusion: All DM cases were in the lateral meniscus. This was 
mostly accompanied by meniscopathy and ACL injury.

Keywords: Knee joint, discoid meniscus, anterior cruciate 
ligament, magnetic resonance imaging

Amaç: Diskoid menisküs (DM) varlığının diz ekleminin anatomik 

yapıları üzerindeki etkisini araştırmayı amaçladık.

Gereç ve Yöntem: DM'li 144 (97 kadın, 47 erkek) ve normal men-

isküslü 159 (94 kadın, 65 erkek) bireyin diz manyetik rezonans 

(MR) görüntüleri değerlendirildi.

Bulgular: DM en sık sol tarafta görüldü (n=64). Bunu azalan 

sırayla sağ taraf ve bilateral takip etmekteydi. DM insidansı 36 

yaş ve üzeri bireylerde 18 yaş ve altı bireylere göre daha yüksekti 

(p=0.003). Her iki cinsiyette de en sık inkomplet tip DM görüldü. 

DM'li kişilerde en sık (n=21) medial meniskopati görüldü. Normal 

menisküsü olan bireylerde de meniskopati en sık (n=31) medi-

alde görüldü. Etkilenen bağlar incelendiğinde, DM'li bireylerde 

yırtılma ve dejenerasyon en sık (n=21) ligamentum cruciatum 

anterior’da (LCA) görüldü. Diğer yandan DM varlığında komşu 

eklem yüzeylerinde kondropati (n=42) izlendi. Normal meni-

sküslerde bağ hasarının en fazla (n=43) LCA’da olduğu tespit 

edildi. Ayrıca normal menisküslerde ekleme komşu kemik yüzey-

lerde kondropati varlığı (n=64) gözlendi.

Sonuç: Tüm DM olguları lateral menisküste idi. DM’ye çoğunluk-

la meniskopati ve LCA yaralanması eşlik etmekteydi.

Anahtar Kelimeler: Diz eklemi, diskoid menisküs, ligamentum 

cruciatum anterior, manyetik rezonans görüntüleme
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INTRODUCTION
The menisci are crescentic, intracapsular, 
fibrocartilaginous laminea. They serve widen and 
deepen the tibial articular surfaces that receive the 
femoral condyles. Their peripheral attached borders are 
thick and convex, and free inner borders are thin and 
concave. Their peripheries are vascularised by capillary 
loops from the fibrous capsule and synovial membrane, 
while inner regions are avascular and fed by diffusion. 
The medial meniscus is almost a semicircle in shape. The 
lateral meniscus forms approximately four-fifths of a 
circle, and covers a larger area than the medial meniscus 
(1). Discoid meniscus (DM) was described by Young in 
1889 firstly for the lateral meniscus in cadaver studies 
(2). Later, Jones described the presence of a very rare 
anomaly, the medial DM, in a young patient (3). The 
prevalence of DM varies between different populations 
(4,5). In 1948, Smillie suggested the embryological 
theory about the formation of DM (6). But anatomical 
studies did not support that theory. Kaplan(7) stated 
that the discoid shape is an acquired feature developed 
secondary to increased meniscal motion due to lack 
of posterior tibial attachment. Several studies have 
suggested that this variation may be familial (8, 9). 
However, the etiology of DM is still unclear. In this study, 
we aimed to investigate the presence of DM and its 
effect on the anatomical structures of the knee joint 
using magnetic resonance (MR) images.

MATERIAL AND METHOD
The study was carried out with the permission of Tokat 
Gaziosmanpaşa University Clinical Research Ethics 
Committee (Date: 09.06.2022, Decision No: 22-KAEK-
130). The images of individuals who applied to our 
hospital and underwent knee MRI between January 
2017 and April 2022 for any reason were examined. 
Evaluations were made by examining patient reports and 
patient files through the Enlil and picture archiving and 
communication system (PACS) systems of our hospital. We 
analyzed 6570 individuals who underwent knee MRI. It 
was checked whether there was DM in the images. Those 
who had undergone knee joint surgery before MRI were 
excluded from the study. The presence of additional joint 
pathologies in DM were examined and individuals were 
grouped according to their age and gender. Whether 
it was symptomatic or not, on which side DM was more 
common, and additional pathologies in the presence of 
DM were evaluated. 

Statistical Analysis 
Descriptive statistics were made to give information 
about the general characteristics of the study 
groups. Data of continuous variables Mean±Standard 
Deviation; Data belonging to categorical variables 
were given as n(%). Differences between groups were 

analyzed with the Independent Sample T-Test or One-
Way Analysis of Variance (Anova) for quantitative 
variables. Differences between groups for qualitative 
variables were evaluated with the Chi-Square Test. 
Ready-made statistical software was used in the 
calculations (IBM SPSS Statistics 19, SPSS inc., an IBM 
Co., Somers, NY). When p values were less than 0.05, 
they were considered statistically significant.

RESULTS
In the knee images of 6570 individuals analyzed in 
our study, the presence of DM was observed in a total 
of 144 individuals (2.19%), all in the lateral meniscus. 
Of the people with DM, 107 had unilateral and 37 
had bilateral images. Images of 159 individuals with 
normal menisci were also evaluated to compare the 
accompanying pathologies. It was determined that 
140 of the patients diagnosed with DM presented 
to the hospital with pain, 3 with swelling and 1 
with locking. DM was found in the right knee of 59 
patients, in the left knee of 64 patients, and in both 
knees of 21 patients. The mean ages of individuals 
with DM and normal meniscus are given in Tables 
1 and 2, respectively. The presence of DM was 
detected in a higher number of individuals aged 36-
65 years compared to the 18 and under age group 
(p=0.003).

Table 1. Distribution of female and male individuals with discoid 
meniscus by age groups 

Age groups [years, n (%)]
p

18 and ↓ 19-35 36-50 51-65 66 and ↑
Gender 0,003*

Female 5 (5.2)a 18 (18.6)ab 42 (43.3)b 32 (33.0)b -
Male 10 (21.3)a 14 (29.8)ab 14 (29.8)b 8 (17.0)b 1 (2.1)ab

Pearson Chi-Square Test. p<0.05 is statistically significant.

 Table 2. Distribution of female and male individuals with normal 
meniscus by age groups 

Age [years, n (%)]
p

18 and ↓ 19-35 36-50 51-65 66 and ↑
Gender 0,298

Female 10 (10.6) 17 (18.1) 35 (37.2) 23 (24.5) 9 (9.6)
Male 11 (16.9) 9 (13.8) 16 (24.6) 19 (29.2) 10 (15.4)

Pearson Chi-Square Test. p<0.05 is statistically significant.

It was seen that among our cases with normal meniscus, 
140 individuals applied with pain, 12 with swelling, 4 with 
falling, 2 with redness and 1 with locking complaints. 
Of the 159 individulas with normal meniscus, 125 had 
unilateral and 34 had bilateral images. 

The distribution of DM types according to gender is 
given in Table 3. The presence of unilateral incomplete 
type DM was observed most frequently in both 
genders.



59

Chron Precis Med Res 2024; 5(2): 57-63 Irmak Sapmaz et al.

Table 3. Type of Discoid Meniscus
Gender p

Female n (%) Male n (%)
Unilateral Incomplet 52 (65.8) 27 (34.2)

0.855
Unilateral Complet 30 (68.2) 14 (31.8)
Bilateral Incomplet 6 (75.0) 2 (25.0)
Bilateral Complet 4 (57.1) 3 (42.9)
Bilateral Complet-Incomplet 5 (83.3) 1 (16.7)
Pearson Chi-Square Test. p<0.05 is statistically significant.

When the MR images were analyzed for the presence 
of meniscopathy, it was observed that medial 
meniscopathy was most common in individuals with 
DM and normal meniscus (n=21 and n=31, respectively), 
followed by lateral meniscopathy. Coexistence of medial 
and lateral meniscopathy was observed at the lowest 
rate. Out of 37 people who had MR images of both 
knees, 21 individuals had bilateral DM. Meniscopathy 
was observed in 16 of the individuals with bilateral 
DM. When evaluated in terms of ligament damage, ACL 
damage was most common in individuals with both 
DM and normal meniscus. ACL lesions were found to 
be more common in normal menisci (n=43) than those 
with DM (n=21). Distribution of additional ligament 
pathologies in individuals with DM and normal meniscus 
is given in Table 4, Figure 1 and 2. It was determined 
that the incidence of ACL damage increased in parallel 
with the increase in age.

Table 4: The distribution of additional knee joint ligament 
pathologies seen in individuals with discoid meniscus and 
normal meniscus

DM (n) NM (n) p
Tear of the ACL 5 7

0.773
Degeneration of the ACL 9 20
Mucoid degeneration of the ACL 7 16
Degeneration of the PCL 1 5
Degeneration of the MCL 1 5
Pearson Chi-Square Test, DM: discoid meniscus, NM: normal meniscus, ACL: anterior cruciat 
ligament, PCL: posterior cruciat ligament, MCL: medial collateral ligament. p<0.05 is 
statistically significant. 

It was observed that 64 of the individuals with normal 
meniscus and 42 of the individuals with DM had 
chondropathy (cartilage degeneration)(Table 5). 

Table 5: The distribution of accompanying cartilage surface 
pathologies

DM (n) NM (n) p
Degeneration of Medial 
Tibiofemoral Cartilage Surfaces 15 26

0.606

Degeneration of Lateral 
Tibiofemoral Cartilage Surfaces 11 12

Degeneration of Retropatellar 
Cartilage Surfaces 10 20

Degeneration of Patellofemoral 
Cartilage Surfaces 6 6

Pearson Chi-Square Test, DM: discoid meniscus, NM: normal meniscus. p<0.05 is statistically 
significant.

DISCUSSION
The menisci contribute to the nourishment of 
the articular cartilage by enhancing synovial fluid 
distribution. At the same time, and perhaps the most 
important and clinically relevant role, they share the 
load on the knee joint with the articular cartilage. The 
presence and circumferential arrangement of collagen 
fibers are very important in these functions (10). DM is 
one of the most common variations of the knee joint 
(11,12). Its frequency varies according to races. The 
incidence rates have been reported in Greek 1.8%, 
Indians 5.8%, Koreans 9.5%, and Japanese 16.6% (5,11). 
The real incidence of discoid meniscus is difficult to 
estimate due to asymptomatic individuals. The rate 
we found in our study was 2.19%, which is very close 
to the rate in the Greeks. It is reported in the literature 
that DM is more likely to be seen bilaterally.(13,14) 
Kale et al. (15) examined 22 knee joints of 11 neonatal 
cadavers and reported a 77% incidence of lateral 
DM. In our study, we did not encounter any discoid 
appearance in the medial meniscus. However, in our 
study, most of the patients had radiologic imaging 
of only one knee. On the other hand, in accordance 
with the literature, we observed that DM was high in 
individuals who had imaging of both knees. 

The reported incidence ranges from 0.4% to 17% 
for lateral DM and 0.06% to 0.3% for medial DM 
(11,14,16,17). Bilateral lateral DM has been described 
in 15% to 25% of cases (11-13,18). In our study, the 
rate of bilateral DM was 57%. The limitation of our 
study is that most individuals with lateral DM had 
MRI of only one knee. It is also difficult to estimate 
the true incidence of discoid meniscus because of 
asymptomatic individuals.

Watanabe et al., classified the discoid menisci as 
complete, incomplete, and Wrisberg types, depending 
on the presence or absence of a normal posterior 
attachment and the degree of tibial plateau coverage 
(19). Complete discoid shape, with full coverage of 
the tibial plate, mechanically stable, with normal 
posterior coronal insertions. Incomplete coverage 
of no more than 80% of the tibial surface, stable to 
palpation, with normal posterior coronal insertions. 
Wrisberg variant, normal or slightly discoid shape, with 
instability due to absence of posterior coronal fixation, 
only Wrisberg’s ligament maintained (20). In contrast 
to studies reporting a higher incidence of complete 
type DM (5,13), our results showed a higher incidence 
of incomplete type DM, similar to the study of Kato et 
al (12). 

In a study knee MR images of 675 children were 
evaluated, and all children with DM were male (21). In 
the literature, similar to our study, it was determined 
that DM was more common in women (5,12).
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Figure 1. A and B: Complet lateral discoid meniscus (white arrow) C: Incomplet lateral discoid meniscus (white arrow). D, E and F: Total rupture 
of ACL. Incomplete discoid meniscus (white arrow) in the lateral meniscus in coronal pdT2A (proton density) image. E and F: ACL is not visible on 
sagittal pdT2A and sagittal T1A images (blue and white arrow). G, H and I: ACL degeneration: Incomplete discoid meniscus (white arrow) in the 
lateral meniscus in coronal pdT2A (proton density) image. Although ACL integrity is observed in sagittal pdT2A and sagittal T1A images, there 
is an increase in signal due to degeneration (white arrow). K, L and M: ACL mucoid degeneration: Incomplete discoid meniscus (white arrow) in 
the lateral meniscus in coronal pdT2A (proton density) image. ACL integrity is observed in sagittal pdT2A and sagittal T1A images, but there is a 
significant increase in volume and signal due to mucoid degeneration (white arrow).
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Knee pain is a common cause of hospital admission 
in patients of all ages with various etiologies. MRI is a 
common imaging method used to diagnose internal 
injuries of the knee, especially meniscus lesions (22). 
For this reason, we used MRI in our study. On the other 
hand, clinical examination has been reported to have 
higher sensitivity and specificity than MRI in diagnosis. 
It has also been reported that MRI has a lower sensitivity 
and specificity in children under 12 years of age (23). DM 
can cause mechanical complaints such as pain, swelling 
and locking in patients. DM is prone to rupture due to 
increased thickness, poor tissue quality, and instability. 
It is also reported that it causes early osteoarthritis in the 
joint (4). We also found that the complaints of patients 
with DM presenting to the hospital were similar to 
the literature. The collagen fiber organization in DM is 
different from the normal meniscus. It has been reported 
that due to this difference, the weight distribution 
on the knee joint changes and increased damage to 
the structures in the knee joint is observed (24). In 
our study, contrary to the literature, additional joint 
pathologies were observed slightly more frequently in 

normal meniscus than in DM. As long as a tear does not 
occur in the meniscus body, there are cases that remain 
asymptomatic for many years (4). But we found that all 
individuals with DM were symptomatic. MRI is mostly 
preferred to evaluate the meniscus and ligaments in the 
knee joint (4). 

However it is reported that DM predisposes to meniscus 
damage. In a study, it was suggested that DM is prone 
to damage due to its structural feature. It has been 
reported that the collagen network is irregular and 
vascularization is poor in the presence of DM. Several 
studies have shown that the higher incidence of 
meniscal tears would also be associated with a larger 
meniscal size, thickness and weak posterior attachment 
to the joint capsule (7,21,25,26). 

In patients with unilateral DM, even if there is no 
complaint in the opposite knee at first, the opposite 
knee also has a higher risk in terms of accompanying 
knee joint pathologies in the future (14). In our study, 
most of the patients with DM had unilateral knee 
imaging. This suggests that, similar to the literature, the 

Figure 2. A, B and C: PCL degeneration: Incomplete discoid meniscus (white arrow) in the lateral meniscus in coronal pdT2A (proton density) 
image. Although PCL integrity is observed in sagittal pdT2A and sagittal T1A images, there are focal signal increases due to degeneration (white 
arrow). D: MCL degeneration: Signal and volume increase due to degeneration in incomplete discoid meniscus and MCL in lateral meniscus in 
coronal pdT2A (proton density) image. E and F: Chondropathic degeneration: In coronal pdT2A (proton density) image, incomplete lateral discoid 
meniscus (white triangle) and chondropathic signal pulses (white arrow) on the cartilage surfaces and subchonral edema in the adjacent bone 
structure (white arrow).
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complaints were initially one-sided. On the other hand, 
very few patients with DM had bilateral MRI images. 
However, in most of those with bilateral images, DM 
and meniscopathy were detected in both knees. In the 
literature it has been reported an almost twice as high 
incidence of ruptures or degenerative changes in DM 
compared to normal meniscus (27). Inconsistent with 
the literature, we found that individuals with normal 
meniscus had more meniscal pathology than individuals 
with DM. Maffulli et al. (28) evaluated 89 pediatric 
patients in their prospective arthroscopic study. They 
reported many pathologies including the presence 
of DM and ligament degeneration. However, they did 
not mention the association of DM and ligament tears. 
Although ACL injury increases with age in our study, 
we think that an accurate comparison cannot be made 
because there was only 1 patient in the DM group in 
patients older than 65 years.

In 1948, Smillie proposed that in the normal course of 
embryological development, a disc-shaped structure 
forms in the knee joint, and then in some individuals 
the central part of the disc fails to resorbs, leading to DM 
(6). Later studies, contrary to this theory, reported that 
the meniscus does not form a disc-shaped fibrocartilage 
structure at any stage of embryological development 
(29,30). Kaplan (7) stated that DM is related to increased 
meniscus movement secondary to posterior tibial 
attachment deficiency. In their study of more than 
4.5 million individuals, Grimm et al. found that the 
prevalence of DM was 0.004 and that there was no 
significant association between gender, ethnicity, body 
mass index and DM. They also found that three quarters 
of individuals with DM were symptomatic (4). Kale et al. 
(15) reported that the primordial shape of the meniscus 
is discoid and that this form later transforms into other 
shapes and this transformation may begin in the early 
stages of intrauterine life. They explained the differences 
in meniscus shape with mesenchymal differentiation or 
vasculature development. 

Limitations
Our study has several limitations. One of them is the 
number of individuals evaluated was not very large. 
Additionally, not all patients had bilateral images. Our 
other shortcomings are that we do not have information 
about patients' factors such as height, weight, body 
mass index, accompanying diseases, occupation, living 
conditions and familial predisposition.

CONCLUSION
We found a higher incidence of incomplete type DM. 
Contrary to our expectation, we saw more ligament 
and cartilage damage in the presence of normal 
meniscus. We think that our results will contribute to 
the literature.
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Aims: Child rights are defined as the protection of children 
rights all over the world such as education, health, living, 
housing, protection against sexual or psychological 
abuse. It is necessary to increase awareness of children 
rights among healthcare professionals and to put them 
into practice. In this study, we aimed to evaluate the 
awareness of healthcare professionals employed in 
departments of child health and diseases regarding 
children’s rights. 
Material and Methods: The study comprised 319 
people including physicians, health officers, nurses, and 
midwives working in the Department of Child Health 
and Diseases in training and research hospitals in Ankara, 
Turkey. All participants completed a questionnaire 
consisting of 19 questions. Results: Two hundred and 
twenty (69.0%) participants were aware of the United 
Nations Convention on the Rights of the Child, while 99 
(31.0%) were not. There were 59 (18.5%) participants who 
could list 3 of the basic principles of the convention, but 
there were 236 (74%) participants who could not specify 
any articles. It was found that 111 (34.8%) people in the 
study population considered themselves sufficient in 
advocating for children’s rights, but 208 (65.2%) did not. 
Conclusions: This study found an insufficient level 
of awareness of children’s rights among healthcare 
professionals. This suggest that there is a need to raise the 
level of knowledge and awareness of healthcare workers 
to know the principles, to fulfill the responsibilities 
determined in terms of rights and laws, and to be aware 
of the importance of this convention for children. 

Keywords: basic rights and laws of children, right to 
education, healthcare professionals, right to life

Amaç: Çocuk hakları, tüm dünyada çocukların eğitim, 
sağlık, yaşam, barınma, cinsel veya psikolojik istismara karşı 
korunma gibi haklarının korunması olarak tanımlanmak-
tadır. Sağlık çalışanları arasında çocuk hakları konusunda 
farkındalığın artırılması ve uygulamaya geçirilmesi gerek-
mektedir. Bu çalışmada, çocuk sağlığı ve hastalıkları bölüm-
lerinde çalışan sağlık çalışanlarının çocuk haklarına ilişkin 
farkındalıklarının değerlendirilmesi amaçlanmıştır. 

Gereç ve Yöntem: Çalışmaya Ankara eğitim ve araştırma 
hastanelerinin çocuk sağlığı ve hastalıkları bölümlerinde 
çalışan hekim, sağlık memuru, hemşire ve ebelerden oluşan 
319 kişi katılmıştır. Tüm katılımcılar 19 sorudan oluşan bir an-
ket doldurmuştur. Sonuçlar: Katılımcıların 220'sinin (%69,0) 
Birleşmiş Milletler Çocuk Hakları Sözleşmesi'nden haber-
dar olduğu, 99'unun (%31,0) ise haberdar olmadığı tespit 
edilmiştir. Sözleşmenin temel ilkelerinden 3 tanesini sıralay-
abilen 59 (%18,5) katılımcı mevcutken, herhangi bir mad-
de belirtemeyen 236 (%74) katılımcı saptanmıştır. Çalışma 
evrenindeki 111 (%34,8) kişinin çocuk hakları savunuculuğu 
konusunda kendini yeterli gördüğü, 208 (%65,2) kişinin ise 
yeterli görmediği tespit edilmiştir. 

Sonuç: Bu çalışma, sağlık çalışanları arasında çocuk hak-
larına ilişkin farkındalık düzeyinin yetersiz olduğunu ortaya 
koymuştur. Bu durum, ilkelerin bilinmesi, haklar ve yasalar 
açısından belirlenen sorumlulukların yerine getirilmesi ve 
bu sözleşmenin çocuklar açısından öneminin farkında ol-
unması için sağlık çalışanlarının bilgi ve farkındalık düzey-
inin yükseltilmesine ihtiyaç olduğunu düşündürmektedir.

Anahtar Kelimeler: Çocukların temel hak ve hukuku, eğit-
im hakkı, sağlık çalışanları, yaşam hakkı
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INTRODUCTION
The first Convention on the Rights of the Child was 
adopted in the United Nations General Assembly on 20 
November 1989 (1,2). The convention defines a child as 
any individual under the age of eighteen, unless the age 
of majority is attained earlier under national legislation, 
and sets out the civil, political, economic, social, health, 
and cultural rights of individuals in this age group (3). 
The convention defines the rights of all children without 
discrimination, regardless of their birthplace, identity, 
gender, religion, or social origin (2). All parties to the 
agreement accept that every child has a basic right to 
life. All participating states work to ensure the health and 
well-being of children. (4). The convention also stipulates 
that children have the right to express their opinions and 
that their opinions are to be taken into account when 
decisions are made concerning them (5, 6). It provides the 
necessary conditions for children to prepare for the future 
and gives young people freedom and respect (5, 7). 

The medical community is widely recognized as playing 
a crucial role in protecting and advancing kids' rights. 
The importance of healthcare professionals' knowledge 
and comprehension of children's rights remains 
significant in terms of the practical application of these 
rights in their lives and their perspectives on advocacy. 
To effectively address the medical, physical, emotional, 
and developmental requirements of children, it is 
imperative for healthcare professionals to serve as strong 
advocates and actively work towards the endorsement 
and advancement of relevant protocols and guidelines. 
Therefore, the implementation of children's rights will 
ensure the full growth and well-being of children.

Establishing an encouraging environment for children 
to freely share their opinions, keeping parents informed 
about the child’s disease progress or treatment, and 
ensuring easy access to healthcare facilities are achievable 
thorugh a profound understanding of children’s rights. 
Health professionals working in pediatrics can promote 
the protection of children from discrimination and 
inequality, as well as ensure that children’s fundamental 
needs are met and their development is maximized, by 
fully understanding and implementing children’s rights 
in their own practice for children. Children's hospitals 
should be improved as centres for children's rights, and 
there should be a concerted effort to enhance the level 
of knowledge among health professionals. In this study, 
we aimed to evaluate the awareness of healthcare 
professionals employed in departments of child health 
and diseases regarding children’s rights.

MATERIAL AND METHOD
The study comprised 319 participants including 
physicians, health officers, nurses, and midwives 
working in training and research Hospital in Ankara 

which had pediatric service. All participants were 
randomly selected. We excluded individuals who were 
not healthcare professionals and those who were 
not employed in a department of child health and 
diseases. 

The questionnaire was prepared by the researchers and 
included questions about the gender of the participants, 
their profession, the hospital in which they worked, 
the history of children's rights, the main articles and 
their use in the clinic. A survey form with questions to 
determine the existence of awareness of children’s rights 
was distributed to all participants. A brief information 
was given before the survey and the participants were 
asked to answer the questions themselves.. The survey 
questions are listed in supplementary materials. 

Statistical Analysis
IBM SPSS Statistics for Windows (version 21.0) was 
employed for data analysis. In accordance with the 
objectives of the study, frequency (f ) and percentage (%) 
calculations were performed to describe the personal 
information and opinions of the healthcare professionals 
and physicians included in the study. For categorical 
variables, inter-group differences were determined by 
chi-square test. The level of significance was considered 
as p<0.05.

RESULTS
Of the study population, 94 (29.5%) were male and 225 
(70.5%) were female. It was determined that 150 (47%) 
were doctors, 100 (31.3%) of the healthcare workers 
were nurses, 38 (11.9%) were midwives, and 31 (9.7%) 
were health officials (Table 1).

Table 1- The Distribution of Participants' Responses to the 
Questions.

“Have you ever heard about the United Nations Convention on the 
Rights of the Child?” 

Yes (n, %) 222 (69.0%)

“What is the date of the convention?”

Correct answer (n, %) 35 (11.0%)

“Has Turkey signed this convention?”

Correct answer (n, %) 146 (45.8%)

“When did Turkey incorporate this convention into domestic law?” 

Correct answer (n, %) 39 (12,2%)

“Can you list 3 of the basic principles of the convention?” 

Three principles 59 (18,5%)

None 236 (74%)

“Do you think the implementation of the convention concerns 
healthcare professionals?”

Yes (n, %) 301 (94,4%)

“Do you consider yourself sufficient in advocating for children’s 
rights.”

Yes 111 (34.8%)

No 208 (65.2%)
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Distribution of participants answer to the questions 
were shown in Table 1. Considering the professional 
groups, the rate of being aware of the convention was 
72.0% among physicians, 81.0% among nurses, 34.2% 
among midwives, and 58% among health officers (p < 
0.001). 

“Can you list 3 of the basic principles of the convention?” 
Among all participants, the numbers of those who 
could list one, two, and three articles of the convention 
and those who could not list any of the articles were 6 
(1.9%), 18 (5.6%), 59 (18.5%), and 236 (74%), respectively. 
“Which do you think is the most important right/
law?” In answering this question, 207 (64.9%) of the 
participants replied with “no rights are more important 
than the others”, 77 (24.1%) with “the right to survive”, 
25 (7.8%) with “the right to be protected from physical 
and sexual abuse”, and 10 (3.1%) with “the right of non-
discrimination”. Replies of all participants to the question 
“Do you think the implementation of the convention 
concerns healthcare professionals?” were “Yes, it 
concerns them” for 94.4% participants and “No, it does 
not” for 5.6%. 

The participants were asked whether they consider 
themselves sufficient in advocating for children’s rights. 
Accordingly, 111 of the participants (34.8%) stated that 
they considered themselves sufficient in advocating for 
children’s rights, whereas 208 (65.2%) stated that they 
did not consider themselves sufficient (Figure 1A). 

Replies of all participants to the question “Do you 
respect the rights of children while organizing your work 
schedule?” were “Yes, I do” for 245 (76.8%) of participants 
and “No, I don’t” for 74 (23.2%) (Figure 1B). According 
to professional groups, 93.3%, 36.7%, and 74.0% of the 
physicians replied positively to the questions “Do you 
think the implementation of the convention concerns 
healthcare professionals?”, “Do you consider yourself 
sufficient in advocating for children’s rights?” and “Do 
you respect the rights of children while organizing your 

work schedule?”, respectively. Among nurses, these rates 
were 96.0%, 35.0%, and 85.0%, respectively. Among 
midwives, these rates were 89.5%, 18.4%, and 68.4%, 
respectively. Among health officers, these rates were 
100%, 45.2%, and 74.2%, respectively (Figure 1C). “Do 
you think there are violations of children’s rights in daily 
life?” 282 (88,1%) people thought, while others did not. 
“Do you think there are violations of children’s rights in 
clinical or outpatient practices?” To the question, 34.8% 
(111) of the participants answered “Yes”, whereas 65.2% 
(208) answered “No”. 

“According to the UNCRC, for what ages is the definition 
of ‘child’ valid?” Of all participants, 218 (68.3%) answered 
this question with “0 to 18 years old”, 26 (8.2%) with 
“0 to 17 years old”, 38 (11.9%) with “0 to 16 years old”, 
(2.8%) with “0 to 15 years old”, and 28 (8.8%) with “0 to 
14 years old”. Among the physicians, 10 answered with 
“0 to 14 years old”, 2 with “0 to 15 years old”, 23 with “0 
to 16 years old”, 11 with “0 to 17 years old”, and 104 with 
“0 to 18 years old”. Among the nurses, 9 answered with 
“0 to 14 years old”, 7 with “0 to 15 years old”, 10 with “0 
to 16 years old”, 7 with “0 to 17 years old”, and 67 with “0 
to 18 years old”. Among the midwives, 5 answered with 
“0 to 14 years old”, 1 with “0 to 16 years old”, 3 with “0 to 
17 years old”, and 29 with “0 to 18 years old”. Among the 
health officers, 4 answered with “0 to 14 years old”, 4 with 
“0 to 16 years old”, 5 with “0 to 17 years old”, and 18 with 
“0 to 18 years old” (Figure 2). 

Figure 2. Definition of the Child by Occupation

Figure 1. Participants' views on children's rights
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“When conducting a patient examination in an 
outpatient clinic, do you have a separate meeting with 
an older child?” To this question, 52.4% (167) of the 
participants answered “Yes” and 47.6% (152) answered 
“No”. The participants were also asked whether it 
is necessary to obtain consent from an older child 
before an intervention, and 293 participants reported 
that consent was required from a child, whereas 26 
participants reported that there was no need for a 
child to provide consent. The participants were further 
asked if they would inform an older child about his/her 
disease at the diagnostic and therapeutic stages of the 
disease. To this question, 293 answered “Yes”, whereas 
25 answered “No”. According to the professional groups, 
this question was answered positively by 54.7% of the 
physicians, 47.0% of the nurses, 55.3% of the midwives, 
and 54.8% of the health officers (p = 0.642). The question 
regarding obtaining the consent of an older child 
before an intervention was answered “Yes” by 165 of 
the physicians, 90 of the nurses, 37 of the midwives, 
and 31 of the health officers. The question regarding 
the necessity of informing an older child about his/
her disease was answered “Yes” by 141 (94%) of the 
physicians, 93 (93.0%) of the nurses, 28 (73.7%) of the 
midwives, and 31 (100%) of the health officers. 

The question of “Would you be interested in the active 
educational status of a child patient?” was answered 
“Yes” by 294 (92.2%) of the participants and “No” by 25 
(7.8%) of the participants. According to the professional 
groups, this question was answered “Yes” by 136 (46.3%) 
of the physicians, 97 (33%) of the nurses, 34 (11.6%) of 
the midwives, and 27 (8.2%) of the health officers. There 
was no significant difference between the occupations 
regarding the right to education. (p = 0.117) (Figure 3).

Figure 3. Opinions on the Right to Education by Occupations

DISCUSSION
Healthcare professionals should be considered a 
prominent occupational category within society, as 
they are commonly demanded by children due to their 
essential role in providing medical care. It is crucial 
for healthcare workers to have a deep understanding 
and knowledge of children's rights. This study aimed 

to evaluate the level of understanding of child rights 
among medical professionals, who are employed in 
pediatric wards located in Ankara. The findings of this 
study show that approximately one-third of healthcare 
professionals are not aware of the UNCRC.

The UNCRC is the most widely accepted human rights 
document in history (8-11). It reveals a new vision of 
child and childhood, considering the child as a strong 
and competent individual and a family and community 
member with rights and responsibilities suitable for the 
developmental stage. This convention, which recognizes 
children’s rights in this way, focuses firmly on the child as a 
whole (12-14). The basic values that guide this convention 
can be listed as non-discrimination, care for the benefit of 
the child, and the right of the child to life, development, 
and participation. Children’s rights are innate rights that 
all children in the world have, legally and morally (15, 16). 
Children’s rights do not only entail the right to have needs 
met, such as education, health, and housing. This universal 
concept also includes the protection of children from 
physical, psychological, and sexual exploitation (17-22). 

In terms of professional groups, the rate of awareness 
of this convention was higher among nurses than 
physicians. There is a need to enhance the knowledge 
and awareness of healthcare professionals, enabling 
them to acquire a comprehensive understanding of the 
principles outlined in the UNCRC. This will enable them 
to effectively fulfill their obligations as mandated by 
legal frameworks and ensure that they recognize the 
significance of this convention in safeguarding the well-
being and rights of children. 

Turkey has signed this convention and thus came under 
the obligations contained within it as a state party. 
However, in our study a lower number of participants 
knew the details of the acceptance of this convention by 
Turkey. This suggests that the UNCRC is not sufficiently 
emphasized in the education of Turkish healthcare 
professionals.

In our study, participants who were previously aware of 
the UNCRC were asked to list 3 of the basic principles 
of the convention. Of the 220 participants who were 
aware of the convention, only 83 were able to list of 
basic principles. This is a very low rate. It is not enough 
to simply be aware of the convention to advocate 
for children’s rights and to apply the principles of the 
convention; it is also imperative to know the content 
and basic principles of the convention. 

To the question of which is the most important right 
or law, only 24.1% of participants responded with 
“the right to survive”. However, Article 6 of the UNCRC 
stresses that “States Parties recognize that every child 
has the inherent right to life and shall ensure to the 
maximum extent possible the survival and development 
of the child”. Therefore, the right to life forms the basis 



68

Dönmez et al. Children’s Rights among Health Workers

of benefiting from all other rights and freedoms. In 
addition, we believe that the most important principle 
that should concern healthcare professionals is the right 
to life, because healthcare professionals have a vital role 
in maintaining the healthy life of the child.

Only 35% of the entire study population considered 
themselves sufficient in advocating child rights. This 
is a truly dire result, revealing that healthcare workers 
are not aware of the content of the UNCRC or the 
basic principles of children’s rights. It is also important 
for healthcare professionals to specifically adhere 
to children’s rights and laws in personal and clinical 
practice, in the regulation of healthcare services, and in 
children’s access to healthcare services because children 
have different physical and psychological characteristics 
than adults. During periods of growth and development, 
they should be socially protected against the negative 
effects of the external environment. 

Despite a low rate of awareness of children’s rights 
among the study population, about 88% of respondents 
expressed the opinion that violations of children’s 
rights do occur. In recent years, violations of human 
rights including violence, fear, and oppression in many 
countries of the world have reached daunting levels 
(23, 24). These terrible events have the greatest impact 
on children. According to data provided by Amnesty 
International, it is evident that nations categorized 
as undeveloped and developing exhibit a higher 
prevalence of children's rights violations. This may be 
attributed to the presence of significant detrimental 
factors, including but not limited to violence, labor 
exploitation, pornography, and various illicit activities 
25-27. Children should be able to benefit from the 
necessary treatments and rehabilitation services. It is the 
responsibility of states to heal and support children who 
are neglected, abandoned on the streets, abused, or 
tortured. The responsibilities of healthcare professionals 
include defending children’s rights, informing children 
and their families about their rights and ensuring their 
understanding, intervening in cases of violations, 
informing patients about their diagnosis and treatment, 
and protecting their privacy. Despite these important 
responsibilities, the rate of awareness was low among 
midwives and health officers.

Our population may not to be fully representative. Due 
to the survey's expansive coverage area, demanding 
working conditions, and time-allocation constraints, it 
was impossible to recruit enough people to establish 
statistical significance. After a brief introduction, 
participants were given questionnaires, which were 
subsequently collected. The return rate for the 
questionnaires we sent out was disappointingly low. 
Open-ended question answer rates were low since they 
were not administered through in-person interviews. 

CONCLUSION
Our study revealed an insufficient level of awareness 
of children’s rights among healthcare professionals. To 
raise awareness of children’s rights and the principles 
of the UNCRC, this convention should be highlighted 
at every stage of the training of healthcare 
professionals. Children’s hospital should establish 
a supportive atmosphere to meet the fundamental 
needs and rights of children and give them a voice 
in situations where they lack those rights. Health 
professionals should be in charge of carrying out the 
supporting of child rights.
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Aim: To evaluate the effectiveness of computed 

tomography angiography (CTA) methods in measuring 

intimal thickening and stenosis in iliac artery stents to 

digital subtraction angiography (DSA).

Material and Method: Twenty patients who underwent 

stent implantation for aorto-iliac artery stenosis in our 

radiology clinic were assessed using CTA and DSA. In 

addition to CTA axial images, multiplanar reformat, 

maximum intensity projection (MIP), shaded surface 

display (SSD), and virtual intravascular endoscopy (VIE) 

images were generated to evaluate the stents using 

the CTA data. Statistical analyses were conducted using 

the McNemar test with the IBM SPSS software program. 

This study adhered to the principles of the Helsinki 

Declaration.

Results: Multiplanar reformat images were more effective 

than other imaging (MIP, SSD, and VIE) in evaluating stent 

lumens and stenoses.

Conclusion: CTA image processing methods can be used 

as a non-invasive technique to evaluate iliac vascular 

stent patency.

Keywords: Atherosclerosis, computed tomography 

angiography, diagnostic imaging, stent

Amaç: İliak arter stentlerinde intimal kalınlaşma ve darlığın 

değerlendirilmesinde Bilgisayarlı Tomografi Anjiyografi 

(CTA) yöntemlerinin etkinliğini araştırmak ve bu yöntemleri 

Dijital Substraksiyon Anjiyografi (DSA) ile karşılaştırmaktır.

Gereç ve Yöntem: Radyoloji Kliniğimizde aorto-iliak arter 

stenozu nedeniyle stent implantasyonu yapılan yirmi hasta 

CTA ve DSA ile analiz edildi. CTA incelemesinde elde edilen 

verilerden stentleri değerlendirmek için aksiyel görüntülere 

ek olarak multiplanar reformat (MPR), maksimum yoğun-

luk projeksiyonu (MIP), gölgeli yüzey görüntüsü (SSD) ve 

sanal intravasküler endoskopi (VIE) görüntüleri oluşturuldu. 

İstatistiksel analizler SPSS yazılım paket programı (IBM) kul-

lanılarak Mcnemar testi ile gerçekleştirilmiştir. Bu çalışma 

Helsinki Deklarasyonu Prensiplerine uygundur.

Bulgular: Stent lümeninin görüntülenmesi açısından, MPR 

görüntüleri stent lümeninin ve stenozların değerlendirilm-

esinde diğer görüntülerden (MIP, SSD, VIE) daha etkilidir.

Sonuç: CTA görüntü işleme yöntemleri, iliak vasküler stent 

açıklığını değerlendirmede non-invaziv bir yöntem olarak 

uygulanabilir.

Anahtar Kelimeler: Ateroskleroz, stent, bilgisayarlı tomo-

grafi anjiyografi, tanısal görüntüleme

Assessment of Iliac Artery Stent Patency Using Computed 
Tomography Angiography and Comparison with Digital 
Subtraction Angiography
İliak Arter Stent Açıklığının Bilgisayarlı Tomografi Anjiyografi ile 
Değerlendirilmesi ve Dijital Subtraksiyon Anjiyografi ile Karşılaştırılması
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INTRODUCTION
Atherosclerotic peripheral arterial disease in the lower 
extremities is chronic and progressive. According to 
several epidemiologic studies, it produces vascular 
lesions that require treatment in approximately 10% of 
adults over the age of 65 year. The preferred mode of 
treatment is endovascular. The two most common types 
of endovascular treatment are balloon angioplasty and 
stenting (1).

Digital subtraction angiography (DSA) provides high 
temporal and spatial resolution in the radiologic evaluation 
of stent-treated patients. The disadvantages include 
invasiveness and high radiation exposure.

Computed tomography angiography (CTA), an alternative 
imaging method, is non-invasive. Compared with DSA, 
the radiation dose and amount of contrast material used 
during the test may now be chosen (2).

MATERIAL AND METHOD 
In this study, 20 patients who underwent intravascular 
stenting and a control DSA test for iliac artery stenosis in 
our radiology clinic were included retrospectively.

Nineteen male and one female patients aged 46–80 year 
(mean, 63) were assessed with CTA at the one-month and 
10-year follow-up visits following intravascular stenting. 
The CT angiography examination was carried out using the 
HiSpeed CT/i (GE Medical Systems, Milwaukee, Wisconsin).

To determine the localization of the aorta-iliac artery stents, 
an initial evaluation was conducted before administering 
intravenous contrast material. Patients were positioned 
supine in the gantry to acquire an anterior–posterior 
anterior image. After the stent was observed in the anterior 
image, 2–3 cm distal to the stent, beginning at the L4 
vertebral level, was examined with 10-mm collimation, 
30-mm/s table speed, “pitch” 3/1 with 120 kV, 50-mA X-ray 
settings to obtain the best image with a minimal number 
of slices. The examination time ranged from 2.9 to 5.9 s, 
with a mean of 4.4 s.

After localization was determined, 120 cc (1.5–2 cc/kg) of 
nonionic contrast medium (Iopamiro-Ultravist or Visipaque 
300 mgI/mL) was injected at a rate of 4 cc/s using a 20-G 
intravenous cannula via an antecubital vein from an 
automated injector (MedRad OP 100, USA).

The delay time (the time between the initiation of the 
injection and the formation of maximum contrast intensity 
in the terminal aorta and iliac artery dissociation level) 
was 25 s in 19 cases and 15 s in one case (Case 20). In the 
examinations, 120 kV, 200 mA, 3-mm collimation, 6-mm/s 
table speed, and “pitch” 2/1 were used. At the end of the 
delay time, patients were asked to hold their breath before 
spiral scanning began. The examination was completed in 
11.6–22.4 s, with an average time of 17 s.

Following the imaging technique, the 1800 linear 
interpolation algorithm was used to reconstruct all 
patients’ volumetric data from spiral scanning with 
a slice thickness of 1 mm using. Reconstruction took 
roughly 8–10 min.

Nine of the stenting stenoses were detected in the left 
common iliac artery, seven in the right common iliac 
artery, three in the right external iliac artery, and one 
in the terminal aorta. In CTA, oblique reformat images 
were acquired in all patients from 1-mm reconstructed 
standard axial images with the stent referenced from 
the stent plane, allowing the stent to be examined 
thoroughly in the coronal plane.

The stents were evaluated using axial images, 
workstation-generated multiplanar reformat (MPR), 
maximum intensity projection (MIP), shaded surface 
display (SSD), and virtual intravascular endoscopy (VIE).

Statistical analyses were performed using the IBM 
SPSS software program. Data are expressed as mean 
± standard deviation. The McNemar test was used to 
assess the effectiveness of CTA and image processing 
procedures, and stenosis rates and intimal thickness 
growth were compared with those obtained with DSA.

RESULTS
Sixteen of the 20 patients had a single stent placed in 
one iliac artery, two patients had two stents implanted 
for lesions in the right and left iliac arteries, and two 
patients had an in-stent stent placed after stent stenosis.

Multiplanar reformats are coronal, sagittal, or oblique 
single-voxel thick planes formed by superimposing 
axial slices. This method distinguishes calcification and 
stent from intraluminal contrast. In our study, the stent 
was visualized separately from the intraluminal contrast 
in all cases; however, the stent, calcification, and bone 
structures had similar densities.

Multiplanar reformat images were obtained from 
standard axial images using the stent as a reference. 
Depending on the stent’s angle with the aorta-iliac 
artery, the stent lumen was best assessed on sagittal 
oblique images between 50 and 500 in 18 patients and 
on axial oblique images in two patients (Figure 1).

Figure 1. Axial image and the MPR imaging with the stent



72

Capkan et al. The Role of Computed Tomographic Angiography 
in the Evaluation of Iliac Stent Patency

Following contrast enhancement, vascular structures 
distal to the stent were typically visible on MIP images. 
MIP images with thicknesses ranging from 4.1 to 7 mm 
provided the best view of vascular structural continuity.

The iliac vascular structures and stents were observed by 
carefully removing the bones from the image to avoid 
superposition with MIP images derived from axial images 
and incorporating the entire scan volume (Figure 2).

Figure 2. Windowing to visualize vascular structures in MIP images

In 11 cases, the stent was broader than the aorta-iliac 
artery diameter at the localization site on SSD images. In 
the other cases, the stent and intraluminal contrast were 
indistinguishable because their density exceeded the 
specified threshold value.

SSD images were generated by taking a cutoff value of 
160–200 HU on axial images (Figure 3).

Figure 3. SSD images viewed from the anterior side. The threshold 
value was taken as 160 HU

The threshold value in VIE images was set between 
90 and 150. In all cases, the stent was seen from the 
proximal vascular lumen, and the stent lumen and stent 
distal were assessed. The stent was patent in all cases.

The iliac arteries were also endoluminally imaged using 
VIE software (Figure 4).

In the statistical analysis, it was found that CTA and 
image processing procedures were similarly effective as 
DSA in assessing iliac artery stent patency Tables 1,2.

Table 1. Comparison of Axial CT, DSA, MIP, SSD, and VIE imaging 
techniques with intimal thickness increase

Imaging 
techniques

Intimal thickness increase
p value

Present (%) Absent (%)
Axial CT 10 (50) 10 (50) >0.05
DSA 0 20 (100)

>0.05
MIP 0 20 (100)
SSD 0 20 (100)
VIE 0 20 (100)
Note. CT, computed tomography; DSA, digital subtraction angiography; MIP, maximum 
intensity projection; SSD, shaded surface display; VIE, virtual intravascular endoscopy.

Table 2. Comparison of stenosis rates between DSA and MPR 
imaging techniques

Imaging 
techniques

Stenosis rates
p value*

>10% 10%–30%
MPR 17 (85) 3 (15)

>0.05
DSA 17 (85) 3 (15)
Note. DSA, digital subtraction angiography; MPR, multiplanar reformation.
*p value shows the results of the Mcnemar test.

DISCUSSION
DSA is the gold standard for diagnosis and treatment. 
Its main advantage is that a balloon or stent may be 
placed immediately following the diagnostic test; 
however, it is an invasive, costly method with a high risk 
of complications and radiation exposure (3).

CTA is now preferred as an alternative method to DSA 
because it allows for software-supported MPR and 3D 
volume images that enable a thorough evaluation of the 
entire vascular tree (3,4). In our study, MPR, MIP, SSD, and 
VIE images were generated in all cases.

Figure 4. The created VIE images. In these images, the left iliac artery and the stent are visualized from the aortic lumen by determining the path 
in the aortic lumen with a “curser”
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Calcification and stent may be distinguished from 
intraluminal contrast in oblique MPR images obtained 
in relation to the stent. In this study, the stent was 
visualized separately from the intraluminal contrast. MPR 
images may be used to assess the relationship between 
the metallic stent and vascular structures as well as its 
patency and location.

Maximum intensity projection is highly sensitive in 
distinguishing calcification from intraluminal contrast 
(4). In this study, we used MIP to differentiate between 
stent and intraluminal contrast in all cases.

SSD images cannot be used to evaluate stenosis or 
patency of the stented segment (5). In our study, the 
stent appeared as contour overflow in the vessel on 
SSD images in 11 cases, with the stent, calcification, and 
intraluminal contrast all having a similar appearance.

Virtual intravascular endoscopy represents a three-
dimensional perspective of virtual fiberoptic endoscopy. 
In aorta-iliac artery stenosis, the location of stents and 
their relationship with the vascular structure can be 
evaluated by VIE, ostial or luminal narrowing (6,7).

This study has some limitations. The study group 
consisted of patients who only had their iliac arteries 
stented.

Stenoses and stents in other arteries were excluded to 
avoid increasing the dose of contrast agent used.

The advantages of this study include the possibility 
of using alternative reconstruction approaches that 
increase diagnostic sensitivity after the CTA procedure 
(8,9).

In a study by Napoli et al. (3) on the efficacy of spiral and 
multidetector CT in the diagnosis, stenosis grading, and 
treatment of peripheral arterial disease, it was found that 
the diagnostic performance of CTA was equal to that of 
DSA (accuracy, >98%), and it is suggested that CTA can 
be used as a primary imaging method in place of DSA.

CONCLUSION
In conclusion, this study supports the literature data 
by showing that CTA, when combined with advanced 
image processing methods, can be as effective as DSA 
in assessing stent integrity, stent patency, and the stent–
aorta-iliac artery relationship following intravascular 
stenting in aortic and iliac artery stenoses.
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Amaç: Endometriozis, endometriyal bezlerin ve stromanın, 
sıklıkla uterus dışında varlığı ve büyümesi ile karakterize be-
nign, kronik inflamatuar bir hastalıktır. Endometriozis odak-
ları abdominal boşlukta sıklıkla overler, tubalar ve ligaman 
yapılarında, uterus dış ve pelvis iç yüzeyinde görülür. En sık 
görülen semptomlar kronik pelvik ağrı, dismenore ve inferti-
litedir.  Endometriozisin yaygın olarak görülmesi ve çok farklı 
bölgelerde tutulum yapmasından dolayı çalışmamızda endo-
metriozisin lokalizasyonlarını, hastaların başvuru şikayetlerini 
ve eşlik eden lezyonları belirlemeyi amaçladık.

Gereç ve Yöntem: Patoloji Anabilim Dalında 2010-2020 yılları 
arasında endometriozis tanısı alan 330 vaka hastane bilgi sis-
temi üzerinden tarandı. Endometriozis tanısı alan hastaların 
yaşı, şikayeti,  endometriozis yerleşim yeri, eşlik eden malign ve 
benign lezyonları ve frozen incelemesi açısından retrospektif 
olarak incelendi.

Bulgular: Endometriozis tanısı alan 330 hasta mevcuttu. Hast-
aların yaş ortalaması 45 (SS 11,23) olup en genç hastanın 11, en 
yaşlı hastanın ise 87 yaşında olduğu görüldü. Hastaların pelvik 
kitle (%79), anormal uterin kanama (%19) ve pelvik ağrı (%2) 
şikayeti ile kadın hastalıkları ve doğum kliniğine başvurdukları 
görüldü. En sık tutulan bölgenin sağ over (%32,4) ve sol over 
(%33) olduğu izlendi. Ayrıca 46 (%13,9) hastada bilateral over 
tutulumu ve 29 (%8,8) hastada da karın cildinde tutulum izlendi 
(Tablo 1). 87 (%26,3) hastaya frozen incelemesi yapılmış olup 70 
(%80) hastaya benign, 17 (%20) hastaya da malign tanısı ver-
ilmişti.

Sonuç: Endometriozis, toplumda yaygın olarak görülmesi, 
kişinin yaşam kalitesini önemli derecede azaltması ve kitle 
oluşturup malignite şüphesi uyandırmasından dolayı önem-
li bir hastalıktır. Endometriozisin patogenezi hala net olarak 
açıklanamamış olsa da günümüzde retrograd menstruasyon 
teorisi kabul görmektedir. Medikal veya cerrahi tedaviler ile 
kolaylıkla tedavi edilebilen bir hastalıktır. Over kanserli hasta-
larda özellikle endometrioid adenokarsinom ve berrak hücreli 
karsinomun endometriosiz ile birlikteliğinin bulunduğu bildiril-
mektedir. 

Anahtar Kelimeler: Endometriozis, over kanseri, frozen, karsinom

Aim: Endometriosis is a benign, chronic inflammatory disease 
that often involves the presence and enlargement of endometrial 
glands and stroma outside of the uterus. Endometriosis foci are 
often seen in the abdominal cavity, in the ovaries, Phallopian 
tubes, ligament structures, on the outer surface of the uterus 
and the inner surface of the pelvis. The most common symptoms 
are chronic pelvic pain, dysmenorrhea, and infertility. In our 
study, we aimed to determine the localization of endometriosis, 
accompanying symptoms and other accompanying lesions due 
to the prevalence of endometriosis and its involvement in many 
different regions.

Material and Method: 330 cases diagnosed with endometriosis 
in the Department of Pathology between 2010 and 2020 were 
scanned through the hospital information system. The patients 
diagnosed with endometriosis were analyzed retrospectively in 
terms of age, complaints, endometriosis location, accompanying 
malignant and benign lesions and frozen examination.

Results: There were 330 patients diagnosed with endometriosis. 
The average age of the patients was 45 (SS 11,23), and it was 
observed that the latest patient was 11 years old and the oldest 
patient was 87 years old. It was observed that the patients applied 
to the gynecology and obstetrics clinic with complaints of pelvic 
mass (79%), abnormal uterine bleeding (19%) and pelvic pain 
(2%). It was observed that the most frequently affected area was 
the right (32,4%) and the left ovary (33%). In addition, bilateral 
ovarian involvement was observed in 46(13,9%) patients and 
abdominal skin involvement in 29(8,8%) patients (Table 1). Frozen 
examination was performed on 87(26,3%) patients and 70(80%) 
patients were diagnosed as benign and 17(20%) patients were 
diagnosed as malignant. 

Conclusion: Endometriosis is an important disease due to its 
widespread prevalence in the society, significantly decreasing the 
quality of life of the person and causing a suspicion of malignancy 
by forming a mass. Although the pathogenesis of endometriosis 
has not been clearly explained, retrograde menstruation theory 
is accepted today. It is a disease that can be easily treated with 
medical or surgical treatments. It has been reported that especially 
endometrioid adenocarcinoma and clear cell carcinoma are 
associated with endometriosis in patients with ovarian cancer.

Keywords: Endometriosis, ovarian cancer, frozen, carcinoma
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GIRIŞ
Endometriozis, endometriyal bezlerin ve stromanın, sık-
lıkla uterus dışında varlığı ve büyümesi ile karakterize 
yaygın, iyi huylu, kronik inflamatuar bir hastalıktır (1-6). 
Endometriozis odakları abdominal boşlukta sıklıkla over-
ler, tubalar ve ligaman yapılarında, uterus dış ve pelvis 
iç yüzeyinde görülür. Daha az olarak bağırsaklar, anal 
kanal, mesane, vajina, serviks ve geçirilmiş batın ameli-
yatlarının skarlarında da görülebilir (5, 6). Endometriozis 
beyin ve göz gibi diğer pelvis dışı organlarda da nadiren 
görülebilir (6). Premenarşial ve postmenapozal dönem-
de de ortaya çıkabilen endometriozisin prevalansı % 6 ila 
10 arasındadır (2, 3, 6). Tanı anında ortalama yaş yaklaşık 
28’dir. En sık görülen semptom kronik pelvik ağrı, disme-
nore ve infertilitedir (3, 6). Endometriozisli hastalardaki 
bir diğer önemli sorun da epitelyal over kanserleri için 
bir risk faktörü olmasıdır. Genel olarak endometriozis, 
endometrioid ve berrak hücreli over kanserlerinin bir kıs-
mında prekürsör lezyon olarak gösterilmiştir ve bu kan-
serlerin riskini azaltmak için endometriozise cerrahi yak-
laşım önerilmiştir (7). En sağlam kanıtlarla desteklenen 
hipotez, retrograd menstrüasyon fenomenine dayanır. 
Endometriyal fragmanlar, muhtemelen dissinerjik ute-
rus kasılmalarından dolayı fallop tüplerinden geçer ve 
periton boşluğuna ulaştıktan sonra pelvik yapılara yapı-
şır, sonrasında östrojen uyarısıyla büyüyebilir (8). Ayrıca 
karın duvarında görülen skar endometriozis vakalarında 
ise endometrial hücrelerin operasyon esnasında dökül-
mesi ve östrojenik uyarıyla hücrelerin çoğalması sonucu 
oluştuğu en çok kabul gören teoridir (9). 

Endometriozisli kadınlarda pelvik anatomi, oluşan yapı-
şıklıklar nedeniyle ciddi derecede hasara uğrar. Bunun 
sonucunda doğurganlıkta bariz bir bozulma ortaya çık-
maktadır. Yapışıklıklar nedeniyle fimbriyaların salınan 
oositi yakalama ve fertilizasyon bölgesine taşıma şansı 
azalır ya da kaybolur. Bununla birlikte küçük lezyonların 
nasıl kısırlığa neden olduğu açık değildir (2, 10). Endo-
metriozis tedavisinde geniş medikal tedavi seçenekleri 
olmasına rağmen bazı hastalarda medikal tedaviye di-
rençli endometriozis vakaları görülür. Bu durum hastalar-
da birden fazla cerrahi müdahale gerektirir ve hastaların 
yaşam kalitesinin düşmesine sebep olur (11). Ovaryan 
endometriomalarda medikal tedavi lezyon boyutlarında 
küçülmeyi sağlayabilmesine karşın tamamen bir rezolus-
yona yol açamamaktadır. Bu nedenle semptomatik ve 
büyük boyutlarda olan endometriomalarda primer teda-
vi yaklaşımı cerrahi yönünde olmalıdır (12).

GEREÇLER VE YÖNTEM
Patoloji Anabilim Dalında 2010-2020 yılları arasında en-
dometriozis tanısı alan 330 vaka hastane bilgi sistemi 
üzerinden tarandı. Endometriozis tanısı alan hastaların 
yaşı, şikayeti, endometriozis yerleşim yeri, eşlik eden ma-
lign ve benign lezyonları ve frozen incelemesi açısından 

retrospektif olarak incelendi. Yerleşim yeri, hastanın şi-
kayeti, eşlik eden lezyonlar ve frozen sonuçları patoloji 
raporlarından elde edildi. Endometriozis ve frozen so-
nuçları, endometriozis ve eşlik eden lezyonlar açısından 
olgular değerlendirildi. Çalışmamız, başvurulan Yerel Etik 
Kurulun 2021/217 nolu kararı ile onaylanmıştır.

BULGULAR
Endometriozis tanısı alan 330 hasta mevcuttu. Hastaların 
yaş ortalaması 45 (SS 11,23) olup en genç hastanın 11, 
en yaşlı hastanın ise 87 yaşında olduğu görüldü. Hasta-
ların pelvik kitle (%79), anormal uterin kanama (%19) ve 
pelvik ağrı (%2) şikayeti ile kadın hastalıkları ve doğum 
kliniğine başvurdukları görüldü. En sık tutulan bölgenin 
sağ 107 (%32,4) ve sol over 109 (%33) olduğu izlendi. 46 
(%13,9) hastada bilateral over tutulumu ve 29 (%8,8) has-
tada da karın cildinde tutulum izlendi. Ayrıca sağ tubada 
8 (%2,4), sol tubada 7 (%2,1), bilateral tubalarda 5 (%1,5), 
peritonda 5 (%1,5), sol over ve tubada 2 (%0,6), sereviks-
te 3 (%0,9), sağ over ve tubada 2 (%0,6), sol uterin liga-
mentte 3 (%0,9), bilateral uterin ligamentlerde 1 (%0,3), 
kolonda 1 (%0,6) ve apendikste de 1 (%0,3) hastada tu-
tulum izlendi (Tablo 1). Hastalardan 87 (%26,3)’sine fro-
zen incelemesi yapılmış olup 70 (%80) hastaya benign, 
17 (%20) hastaya da malign tanısı verilmiş. Benign tanı-
sı verilen 67 (%95,8) hastaya overdeki kitle sebebiyle, 1 
(%1,4)’er hastaya da sağ tuba, sol uterin ligament ve ka-
rın cildindeki kitle sebebiyle frozen incelemesi yapılmış. 
Overdeki kitle sebebiyle frozen incelemesi yapılan hasta-
ların 5 (%7)’inde seröz kistadenom, 2 (%3)’sinde müsinöz 
kistadenom ve 1 (%1,5)’er hastada da matür teratom, 
müsinöz karsinom ve berrak hücreli karsinom tanısı ve-
rilmiş. Diğer 57 (%85,5) hastaya ise endometriozis tanı-
sı konmuş. Malign tanısı verilen hastaların 10 (%59)’una 
endometrium karsinomu, 4 (%23)’üne overin endomet-
rioid karsinomu,1 (%6)’ine overin seröz karsinomu,1 
(%6)’ine overin seröz borderline tümörü ve 1 (%6)’ine 
de overin atipik adenofibromu tanısı koyulmuş. Endo-
metriozis tanısı konan hastaların 195 (%59)’inde eşlik 
eden bir patoloji olmadığı, 20 (%6)’sinde adenomyozis, 
13 (%4)’ünde endometrium karsinomu, 68 (%21)’inde 
leiomyom, 27 (%8)’sinde over tümörü ve 7 (%2)’sinde 
de serviks karsinomu olduğu görüldü (Tablo 2). Endo-
metriozise eşlik eden over tümörlerinin 6 (%27,5)’sının 
seröz kistadenom, 5 (%18,5)’inin endometrioid karsi-
nom, 3 (%11)’ünün seröz karsinom, 3 (%11)’ünün müsi-
nöz borderline tümör, 2 (%7)’sinin müsinöz karsinom, 2 
(%7)’sinin müsinöz kistadenom ve 1 (%3,)’er olgunun da 
fibrotekoma, metastatik karsinom, adenofibrom, berrak 
hücreli karasinom, seröz borderline tümör ve teratom 
olduğu tespit edildi. Overlerdeki kistlerde endometrial 
tipte epitel ve stromanın bulunduğu (Resim 1) ve endo-
metrial stromanın CD10 ile boyandığı görüldü (Resim 2). 
Ayrıca Prusya mavisi ile hemosiderinin (eski kanama bul-
gusu) boyandığı izlendi (Resim 3).
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Tablo 1. Endometriozis olgularının tutulum yerleri ve olgu sayıları
Endometriozis Lokalizasyonu Olgu sayısı Olgu yüzdesi (%)

1 Sağ Over 107 32,4
2 Sol Over 109 33,0
3 Sağ ve Sol Over 46 13,9
4 Sağ Tuba 8 2,4
5 Sol Tuba 7 2,1
6 Sağ ve Sol Tuba 5 1,5
7 Periton 5 1,5
8 Sol Over ve Tuba 2 0,6
9 Karın Cildi 29 8,8

10 Serviks 3 0,9
11 Sağ Over ve Tuba 2 0,6
12 Sol Uterin Ligament 3 0,9
13 Sağ ve Sol Uterin Ligament 1 0,3
14 Kolon 2 0,6
15 Apendiks 1 0,3

Toplam 330 100,00

Tablo 2. Endometriozise eşlik eden patolojiler
Endometriozise eşlik eden 
patolojiler Olgu sayısı Olgu yüzdesi (%)

Adenomyozis 20 6
Endometriozis 195 59
Endometrium Karsinomu 13 4
Leiomyom 68 21
Over Tümörü 27 8
Serviks Karsinomu 7 2
Toplam 330 100

Resim 1: Yoğun eski kanama bulguları içeren endometriozis olgusu. 
Hematoksilen Eozin, X100

Resim 2: İmmünohistokimyasal CD10 boyası ile endometrial stroma-
nın boyandığı görülüyor. CD10, X200

Resim 3: Eski kanama bulguları içeren endometriozis olgusundaki he-
mosiderin yüklü makrofajların Prusya Mavisi ile boyandığı görülüyor. 
Prusya Mavisi, X400

TARTIŞMA
Endometriozis pelvik ağrı, dismenore ve infertilite gibi 
ciddi sorunlara sebep olan ve kişinin yaşam kalitesini 
etkileyen, östrojene bağımlı, kronik inflamatuar bir has-
talıktır. Kronik inflamasyona bağlı oluşan sitokinler ve 
büyüme faktörleri pelvik ağrı oluşmasına aracılık etmek-
tedirler (2). Endometriozis tipik olarak ağrı ve infertilite-
ye sebep olsa da %20-25 hastada asemptomatiktir (4). 
Bazı hastalarda endometriozise bağlı semptom olma-
dığı ve bu kişilerde endometriozisin başka hastalıklara 
eşlik ettiği görülmektedir. Pelvik kitle ve anormal ute-
rin kanama gibi semptomlara sebep olan hastalıklarda 
da overde veya pelvik bölgede küçük endometriozis 
odakları görülebilmektedir. Bizim serimizde hastaların 
%21’inin leiomyom, %8’inin over tümörü, %6’sının ade-
nomyozis, %4’ünün endometrium karsinomu %2’sinin 
de serviks karsinomu sebebiyle opere oldukları ve bu 
lezyonlara küçük endometriozis odaklarının eşlik ettiği 
görüldü.Yani endometriozis olgularının %41’inde pelvik 
kitle sebebiyle opere edilen hastalara endometriozisin 
eşlik ettiği söylenebilir. Endometriozisin patogenezi hala 
net olarak açıklanamamış olsa da günümüzde retrograd 
menstruasyon teorisi kabul görmektedir. Bizim serimiz-
de de olguların büyük kısmının adneksler ve periton 
boşluğundaki organlarda olması bu yolla oluştuğunu 
destekler nitelikteydi. Karın duvarındaki sezeryan skar 
hattındaki endometriozislerin ekilme yöntemiyle oluş-
tuğu düşünülmektedir. Bizim serimizde de endometrio-
zis olgularının %8.8’inin skar hattında oluştuğu görüldü. 
Pelvis dışı organlarda görülen endometriozis olgularının 
ise endometrial kök hücrelerin hematojen veya lenfatik 
embolizasyon yoluyla implantasyonu sonucunda oluştu-
ğu ileri sürülmektedir (2, 6).

Endometriozisli hastalardaki bir diğer önemli sorun da in-
fertilitedir. İnfertilite ile başvuran kadınların%21-47’sinde, 
kronik pelvik ağrısı olanların %71-87’sinde endometriozis 
mevcuttur (2). İnfertil hastaların ise %25-50’sinde endo-
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metriozis tesbit edilebildiği bildirilmiştir. Endometriozisli 
hastalarda değişime uğramış pelvik anatomi ve peritoneal 
fonksiyon, endokrin ve ovulatuar anormallikler, endometri-
umdaki hormonal ve hücresel aracılı immunite fonksiyon-
larındaki farklılaşmaların infertilitede rol aldığı bildirilmek-
tedir (4, 8). Bizim çalışmamızda hastaların doğurganlıkları 
ile ilgili bilgilere ulaşılamadığından endometriozis ve infer-
tilite birlikteliği hakkında yorum yapılamamıştır.

Endometriozis, toplumda yaygın olarak görülmesinin 
yanı sıra kitle oluşturup malignite şüphesi uyandırmasın-
dan dolayı da önemli bir hastalıktır. Serum CA125 düzey-
leri endometrioziste ve diğer malign ve benign durum-
larda yükselebilmektedir (7). En sık tutulan bölge olan 
overlerde, kitlelerin maligite şüphesi uyandırmasından 
dolayı genellikle operasyon esnasında frozen inceleme 
yapılmaktadır. Bizim serimizde malignite şüphesi nede-
niyle overde kitlesi olan olguların 77 (%23)’sine frozen 
inceleme yapıldığı görüldü. Vakaların 5’inde endomet-
rioid karsinom ve 1 vakada da berrak hücreli karsinom 
tanısı verildiği, diğer vakaların benign olarak raporlandı-
ğı görüldü. Endometriozisli hastalarda artmış bir kanser 
insidansı olduğu birçok çalışmada bildirilmiştir. Yapılan 
çalışmalar, over kanserli hastalarda özellikle endometri-
oid adenokarsinom ve berrak hücreli karsinomun endo-
metriosiz ile birlikteliğinin bulunduğunu göstermektedir 
(7, 8, 13). Epitelyal over kanseri olgularında endometri-
ozis görülme sıklığı, endometrioid tip için %21.2, berrak 
hücreli tip için %39.2, seröz tip için %3.3, müsinöz tip 
için %3 olarak bildirilmektedir (8). Atipik endometrio-
zis olgularında şidddetli endometrial atipi, prekanseröz 
lezyonlarla ilişkilendirilmekte ve bu vakalarda daha sık 
oranda kanser gelişimi bildirilmektedir (7). Bununla bir-
likte, sadece sitolojik ve / veya yapısal olarak atipik en-
dometriozisin gerçek bir neoplastik durum oluşturduğu 
ileri sürülmektedir. Over kanserini düşündüren preope-
ratif ultrasonografik bulgusu bulunmayan endometrio-
maların %1-3’ünde atipik endometriozis görülür. Endo-
metriotik implantlar pelvisin her yerinde gözlenirken, 
endometriozis ile ilişkili malignitelerin tipik olarak endo-
metriomalarda ortaya çıktığı bildirilmiştir (8). 

Endometriozis medikal veya cerrahi tedavilere rağmen 
nüks etme potansiyeli bulunan bir hastalıktır. Endomeri-
ozis tedavisi, endometriozise bağlı gelişen ağrının teda-
visi ve endometriozise bağlı infertilitenin tedavisi olacak 
şekilde iki ana başlık altında incelenmektedir. Ağrı teda-
visinde medikal tedavi olarak non steroidal antiinflama-
tuar ilaçlar ve hormonal tedavi yöntemleri kullanılmak-
tadır. Medikal tedavilere yanıt alınamadığı durumlarda 
veya malignitenin ekarte edilemediği durumlarda cer-
rahi tedavi yöntemleri uygunmaktadır. Ayrıca ovaryan 
endometriomalarda medikal tedavi yetersiz kalmakta ve 
cerrahi eksizyon yapılması gerekmektedir. İnfertilitenin 
tedavisinde hastanın takip edilmesi, medikal ve cerrahi 
tedavi yöntemleri, ovaryan stimülasyon, invitro fertilizas-
yon yöntemleri kullanılabilmektedir (12).

SONUÇ
Endometriozis için histopatolojik tanı koydurucu kri-
terler Hematoksilen Eozin boyası ile yapılan inceleme-
de benign görünümdeki endometrial glandların ve 
stromanın görülmesi, eski kanama bulgularının olması 
ve immunohistokimyasal CD10 boyası ile endometri-
al stromanın boyanması olarak sıralanabilir (Resim 1). 
Bazı durumlarda belirgin endometrial epitel bulunma-
yabilir veya kesitlere gelmemiş olabilir. Böyle durum-
larda stromal hücreler kolaylıkla inflamatuar hücrelerle 
karışabilmektedir ve yanlış yorumlanabilmektedir. Eski 
kanama bulgularının olması her zaman için aklımıza 
endometriozisi getirmeli ve ayırıcı tanıda gerekirse im-
münohistokimyasal yöntemler kullanılmalıdır. Bizim ça-
lışmamızda endometriozis olgularının %80’inin overler-
de bulunduğu görüldü. Bu nedenle overlerde kanamalı 
görünümdeki kistlere yaklaşımda endometriozis her 
zaman akılda tutulmalıdır.
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Aim: The menisci plays a crucial role in absorbing shock and 
providing stability thanks to their particular anatomy and 
physiology. Menisci exhibit histological, biochemical, and 
morphological degenerative changes during the process 
of aging. Aquaporins (AQPs) are membrane water channels 
that regulate the water contents of cells. We compared 
expression of aquaporin1 (AQP1), aquaporin3 (AQP3), and type 
I collagen in the meniscal tissues of young and aged rats using 
immunohistochemistry.
Material and Method: In this study, 14 Wistar albino rats (180-
400 g) were used. Animals were divided into two equal groups; 
Group I: two-month old animals (n=7), Group II: 18-month-old 
animals (n=7). Meniscal tissues were dissected and examined 
histopathological and immunohistochemical. After routine 
histological procedure, sections of 4-5 μm thickness were 
obtained and embedded in paraffin. Sections were stained 
immunohistochemically for AQP1, AQP3, and type I collagen 
with hematoxylin-eosin.
Results: Immunohistochemically, expression of AQP1, AQP3, 
and type I collagen were demonstrated in young and old rats. 
In aged rats, the number of fibrochondrocytes was too few and 
cracks were too many compared to young rats. It was found 
that the immunoreactivity of AQP1, AQP3, and type I collagen 
in meniscal tissues were significantly reduced by aging. 
Conclusion: Our results suggest that expression of AQP1, AQP3 
and type I collagen in meniscus tissue may be related to age.

Keywords: Menisci, aging, aquaporin 1, aquaporin 3, type I 
collagen, immunohistochemistry

Amaç: Menisküsler, özel anatomileri ve fizyolojileri sayesinde şok 
emiliminde ve stabilitenin sağlanmasında önemli rol oynarlar. 
Menisküsler yaşlanma sürecinde histolojik, biyokimyasal ve mor-
folojik dejeneratif değişiklikler gösterir. Aquaporinler (AQP'ler) 
hücrelerin su içeriğini düzenleyen membran su kanallarıdır. Genç 
ve yaşlı sıçanların menisküs dokularında aquaporin1 (AQP1), aqua-
porin3 (AQP3) ve tip I kollajen ekspresyonunu immünohistokimya 
kullanarak karşılaştırdık.

Gereç ve Yöntem: Bu çalışmada 14 adet Wistar albino sıçan (180-
400 g) kullanıldı. Hayvanlar iki eşit gruba ayrıldı; Grup I: iki aylık hay-
vanlar (n=7), Grup II: 18 aylık hayvanlar (n=7). Menisküs dokuları 
diseke edildi ve histopatolojik ve immünhistokimyasal olarak in-
celendi. Rutin histolojik prosedürün ardından 4-5 μm kalınlığında 
kesitler alındı ve parafine gömüldü. Kesitler immünhistokimyasal 
olarak AQP1, AQP3 ve tip I kollajen için hematoksilen-eozin ile 
boyandı.

Bulgular: İmmünohistokimyasal olarak, genç ve yaşlı sıçanlarda 
AQP1, AQP3 ve tip I kollajen ekspresyonu gösterildi. Yaşlı sıçanlar-
da, genç sıçanlara kıyasla fibrokondrosit sayısı çok az ve çatlaklar 
çok fazlaydı. Menisküs dokularında AQP1, AQP3 ve tip I kollajenin 
immünoreaktivitesinin yaşlanma ile önemli ölçüde azaldığı bulun-
du. 

Sonuç: Menisküs dokusunda AQP1, AQP3 ve tip I kollajen ekspre-
syonunun yaşla ilişkili olabileceğini düşündürmektedir.

Anahtar Kelimeler: Menisküs, yaşlanma, aquaporin 1, aquaporin 
3, tip I kollajen, immünohistokimya
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INTRODUCTION
The menisci are two oval (crescent shaped) fibrocartilages 
that rest medially and laterally between the tibial 
plateau and femoral condyles (1). These structures play 
a crucial role in load-bearing, shock absorption, stability 
and joint lubrication within the knee joint. Human 
meniscal tissue contains 72% water, 22% collagen, 
0.8% glycosaminoglycans, and 0.12% DNA (2). Menisci 
modulate the complex biomechanics of the knee joint. 
This task becomes apparent when several conditions 
such as meniscal tears, partial and total meniscectomy, 
and meniscal degeneration lead to development or 
progression of knee osteoarthritis (OA) (3). Underlying 
mechanisms of pathophysiology in aging cartilaginous 
tissues have been recently studied with animal models. 

Aquaporins (AQPs), now numbering 13 as known 
human AQPs, are members of a family of water channel 
proteins expressed throughout the human body. AQPs 
play a role in transporting water and small solutes in 
several kinds of tissues, they also act as water reserves 
depending on the type of the tissue (4). AQP1 is 
expressed all around the human body and can be 
selectively permeated by water. In addition to water, 
AQP3 transports glycerol and urea as well, therefore 
it is also named aquaglyceroporin. Mobasheri et al. 
demonstrated expression of AQP1 and 3 in equine 
articular chondrocytes using immunohistochemistry, 
western blotting and quantitative flow cytometry (5). It 
was shown that AQP1 has major roles in degeneration 
of intervertebral discs with aging (6). Li et al. showed 
that AQP3 expression decreased with increasing age in 
both skin and normal human epidermal keratinocytes 
(7). Osteoarthritis (OA) is a complicated disease which 
involves the entire synovial joint. OA of the knee can be 
seen in older adults, the menisci exhibit degenerative 
changes too, and these alterations can be presented as 
tears on imaging tests. 

About 70% of the wet weight of normal articular 
cartilage is water. Water transfer in articular cartilage is 
essential for a healthy cartilage environment (8). It has 
been well known that the amount of water decreases in 
the body by the aging process. However, the expression 
pattern of AQP1 and AQP3 of meniscal tissue in aged rats 
is unclear. Therefore, we aimed to investigate whether 
there were changes in expression of AQP1, AQP3, and 
type I collagen in meniscal tissue by aging.

MATERIAL AND METHOD 
Animal Selection
In this study, 14 female Wistar albino rats (180-400 g) 
were used. Animals were divided into two equal groups 
according to their ages. Two-month old rats created 
Group 1 (n=7), and 18-month old rats formed Group 
2 (n=7). Before the procedure, rats were kept at room 

temperature (22±1°C) and 40-50% humidity. The light 
pattern was set as 12 hour day and 12 hour night. Eating 
and drinking was ad libitum. Physical examinations of 
rats were performed daily during the observation period, 
which lasted one week. This study was performed in 
an experimental research unit after the approval of 
University Local Ethics Committee (2014-HADYEK-49).

Sample Collection
Following anesthesia with ketamine/Xylazine (50/10 
mg/kg), the animals were sacrificed via exsanguination. 
For immunohistochemical and histopathological 
examinations, the menisci were removed and fixed in 
10% formalin solution. Following routine histological 
procedures, tissues were then embedded in paraffin.

Histological examination 
After routine histologic follow-ups, meniscus tissues 
were embedded into paraffin blocks. 4-5 µm thick 
sections were taken from paraffin-embedded tissues 
and stained with hematoxylin-eosin (H&E) method. 
The stained sections were examined under a light 
microscope (Zeiss Axio Lab A1). 

Immunohistochemistry
Immunohistochemical staining was performed according 
to previously described protocol with minor modification 
(5). 4-5 µm thick-serial sections taken from paraffin 
blocks were placed on polylysine coated microscope 
slides (Sigma-Aldrich, St. Louis, MO, USA) and incubated 
overnight at 56°C. Tissue sections were deparaffinized 
in xylene and rehydrated by passing through graded 
alcohol series. Then they were taken into distilled water 
and boiled in citrate buffer solution pH:6 in a microwave 
oven (600W) for 5 minutes for antigen retrieval. It was 
treated with H2O2 to prevent endogenous peroxidase 
activity. In order to prevent base staining, after treating 
with Ultra V Block (Ultra V Block, TA-125-UB, Thermo 
Fisher Scientific Inc., USA) solution, it was incubated with 
primary antibody (Aquaporin 1 rabbit polyclonal IgG, 
Abcam, ab–15080, California, USA; Aquaporin 3 mouse 
monoclonal IgG, Abcam, ab–125219, Camridge, UK; Anti-
collagen I antibody, Abcam, ab6308, California, USA) for 60 
minutes. After primary antibody application, secondary 
antibody (biotinylated anti-mouse IgG, Diagnostic 
BioSystems, KP 50A, Pleasanton, USA) was applied for 
30 minutes, streptavidin horseradish peroxidase was 
performed for 30 minutes and 3-Amino–9-ethyl carbazole 
(AEC) chromogen was applied and then counterstaining 
was performed with Mayer’s hematoxylin. For the tissues 
prepared for negative control, phosphate buffered saline 
(PBS) was used instead of primer antibody and other 
steps were performed similarly. The tissues that were 
passed through PBS and distilled water were closed 
with an appropriate solution. The preparations were 
examined, evaluated and photographed under a research 
microscope (Zeiss Axio Lab A1).
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Evaluation immunohistochemistry
Evaluation of the AQP1 and AQP3 immunohistochemical 
labeling was performed using H-SCORE analyses as 
previously described protocol (9). Immunohistochemical 
labeling of the menisci tissues were semi-quantitatively 
evaluated using the following categories: 0 (no staining), 
1+ (weak but detectable staining), 2+ (moderate or distinct 
staining), and 3+ (intense staining). For each tissue, an 
H-SCORE value was derived as follows. First, the sum of the 
percentages of cells that stained at each intensity category 
was calculated, and then, that value was multiplied by 
the weighted intensity of the staining using the following 
formula: H-SCORE = ∑Pi (i+ l). In this formula, ‘i’ represents 
the intensity scores, and ‘Pi’ is the corresponding percentage 
of the cells. Five randomly selected areas were evaluated 
under a light microscope on each slide (40x objectives). Two 
investigators, who were not informed about the type and 
source of the tissues, determined the percentage of cells 
for each intensity within these areas at different times. The 
combined average score of both observers was used.

Type I collagen expression was evaluated 
immunohistochemically according to the method 
previously described by Kanter et al. (10). In this method, 
density of immuno-reactivity was evaluated at two 
sections for each animal, at 400x magnification, and using 
eight fields at each section. The evaluation was made 
according to the following classifications: absence (-), a 
few (+), medium (++), high (+++), and very high (++++).

Statistical analysis
Statistical analyzes was performed using IBM-SPSS 
20 program. Data are presented as mean±standard 
deviation (SD). Independent-sample t test was used for 
comparing groups in terms of H-score values. p<0.05 
was considered statistically significant. 

RESULTS
Histological findings
The meniscal tissue from young and aged rats were 
stained with hematoxylin-eosin (HE) and examined by 
light microscopy (Figure 1A and Figure 1B). Meniscal 
tissue of young rats didn't show any pathological 
findings in meniscal tissue, although meniscal tissue 
of aged rats represented mild decrease in number of 
fibrochondrocytes and high number of cracks.

Figure 1. A) Hematoxylin and eosin (H&E) staining x10 of meniscal 
tissue of young rats. B) Hematoxylin and eosin (H&E) staining x10 of 
meniscal tissue of aged rats.

Figure 2. A) AQP1 positive control tissue staining section in the rat 
menisci. B) AQP1x10 meniscal tissue section in young rats. C) AQP1x10 
meniscal tissue section in elderly rats. The tip of the arrows indicates 
the positive fibrochondrocytes stained with AQP1 antibody.

Immunohistochemical findings
Immunohistochemistry was used to show the 
localization of AQP1 and AQP3 in young and aged rats 
shown in Figure 3 and Figure 4.

Figure 3. A) AQP3 positive control tissue staining section in the rat 
menisci. B) AQP3 x10 meniscal tissue section in young rats. C) AQP3 
x10 meniscal tissue section in elderly rats. The tip of the arrows 
indicates the positive fibrochondrocytes stained with AQP3 antibody.

Figure 4. Immunohistochemical staining for type I collagen in 
meniscus tissues of rats x40. A) Type I collagen immunoreactivity in 
young rats. Arrow points to immunopositive staining. B) Type I collagen 
immunoreactivity in elderly rats. Arrow points to immunopositive 
staining.

H-SCORE analysis revealed that the staining intensity 
and the number of cells positively stained for AQP1 and 
AQP3 in menisci significantly decreased in aged rats. H 
score values presented in Figure 5. 

Figure 5. H-score values of AQP1 and AQP3 in young and elderly rats. 
The data are represented as mean±SD. *p< 0.0001, #p=0.001 old rats 
versus young rats.
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Positive control staining for AQP1 and AQP3 have been 
made (Figure 2A – 3A). When young and aged rats 
were compared, the AQP1 and AQP3 expression in the 
meniscal tissue were significantly lower in aged rats (p 
<0.001) (Figure 2B-C, 3B-C, 5). In addition, the meniscal 
tissue of aged rats showed significantly decreased type 
I collagen immunoreactivity (+) (p <0.001), whereas 
increased type I collagen immunoreactivity in young 
rats (+++) was observed (Figure 4).

DISCUSSION
Main functions of the menisci include buffering axial, 
rotational and shearing forces and protecting the 
cartilage (11). Meniscal cells are usually regarded as a 
cross between chondrocytes and fibroblasts, known 
as fibrochondrocytes. Therefore they display features 
of both fibroblasts and chondrocytes. These cells are 
essential for tissue homeostasis because they produce, 
maintain and/or degrade the extracellular matrix, a 
primarily composed type I collagen. Proteoglycans, 
elastin, water and other collagen types constitute the 
other matrix components (12). The high hydration 
rate and strong permeability of the meniscal tissue 
enables the transportation of nutritions and metabolic 
substances. 

Aging is a physiologic process that continues lifelong 
and can lead to progressive changes in adaptation 
response to stress and functions of organs and systems. 
Aging causes degeneration of meniscal tissue and 
decreases the number of fibrochondrocytes (11,13). 
OA is a progressive disease involving all joint structures 
such as bone, cartilage, meniscus and synovial fluid. 
Underlying pathophysiology of the disease involves 
imbalance between production and breakdown of 
matrix components in the articular cartilage. This 
eventually leads to ongoing destruction of the tissue. At 
cellular and tissue level, cartilage in OA exhibits a lack 
of balance in matrix biosynthesis and degeneration. 
Aging is the most frequent risk factor of OA. Meniscal 
degeneration contributes to the development or 
progression of knee OA. During the aging process, the 
menisci degenerate at micro and macro levels and this 
leads to pain and dysfunction in the knee joint. 

AQPs are widely expressed in the human body, especially 
in cell types in which fluid transport occurs, including 
epithelial cells in many organs. However it is also 
expressed in some cell types that do not involve fluid 
transport, such as adipocytes (14). AQP1 is permeable 
to water and O2. This inhibits rapid volume deformation 
under osmotic pressure and facilitates O2 diffusion 
across the plasma membrane(6).AQP1 in chondrocytes 
favors a role for AQP1-mediated water transport across 
the synovial small vessels and the plasma membrane of 
chondrocytes in load-bearing joints(15). AQP3 plays a role 

as a water channel to facilitate glycerol permeability and 
water transport across cell membranes (16).AQP3 is also 
highly expressed in several tissues such as renal, tracheal 
and bronchial and epithelial tissues, as well as choroid 
plexus, articular chondrocytes, subchondral osteoblasts 
and synovial epithelium in bone/cartilage tissue, 
expression of three distinct AQPs has been described: 
AQP1 and AQP3 in equine articular chondrocytes (5). 
AQP1 in human articular chondrocytes (17), and AQP9 
in mouse osteoclast cells (18). Liang et al. reported 
that AQP1 expression in mouse articular chondrocytes 
results in high plasma membrane water permeability 
and increases chondrocyte migration and adhesion (19). 
Using AQP1 knock-out mice, this study shows for the first 
time that an AQP water channel in chondrocytes has a 
functional role. In many other cell types, AQP1 enhances 
cell migration, probably through its polarized distribution 
in lamellipodium and its co-localization with ion channels 
including Na+/H+, Cl-/HCO3; and Na4/HCO3-. Fast fluid 
transfer through AQP water channels driven by ion 
transport increases lamellipodium movement, and this in 
turn leads to cell migration (20). 

Lack of AQP3 is related with impaired corneal (21), 
and cutaneous wound (22) healing in mice, and with 
improper colonic epithelial cell proliferation in a mouse 
model of colitis (23). Immune cells express AQP3, and its 
deficiency in these cells in mice weakens the function of 
macrophages (24),and T cells (25).Since AQP3 has various 
roles, including both beneficial and deleterious, it would 
be very difficult to establish a feasible therapeutic 
window for an AQP3 modulator (26).

It has been known for a long time that water content 
decreases in the body with the aging process. In 
meniscal tissue, aging causes reduction of collagen 
tissue, fibrochondrocytes and water (27,28). It was 
reported that AQP1 expressed extensively in the body. 
It was shown that the expression of AQP3 decreases the 
degeneration tissue of the human lumbar disc (29). Tas et 
al. reported that AQP1 and AQP3 expression significantly 
decreased the nucleus pulposus and annulus fibrosus in 
aged rats compared to young rats (30). Kyung et al stated 
the relation between AQPs and extracellular matrix 
quality of knee hyaline cartilage (31). On the contrary, 
information about presence of AQP3 in meniscal tissue 
is limited. Besides, the effects of AQP1 and AQP3 on 
the pathogenesis of meniscal degeneration still remain 
unclear. Therefore in the present study, we aimed to 
evaluate whether AQP1 and 3 expression changes in the 
aging process. According to our knowledge, this study is 
the first in analyzing the AQP1 and AQP3 expression in 
meniscal tissue with aging. 

Our data revealed that AQP3 expression exists in 
meniscal tissue. In addition, the expression of AQP1, 
AQP3, and type 1 collagen decreased significantly in 
aged rats compared to young rats.
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CONCLUSION
Meniscal degeneration increases with aging. The 
decreased expression of AQP1 and AQP3 in meniscal 
tissue as a result of aging supported the fact that AQPs 
play an important role in meniscal degeneration and 
these may be initial factors in knee degeneration. These 
findings should be supported with further studies using 
different methods. Advances in research on therapeutic 
agents that regulate water permeation through AQPs 
have been helpful in treating the meniscal diseases.
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Aim: Central venous catheters (CVCs) are commonly used for treatment 
and monitoring in intensive care units. Despite its benefits, CVCs 
can also result in infectious complications. Central venous catheter 
associated-bloodstream infection (CVC-BSI) is one of the most common 
complications of CVC. The aim of the study is to examine the clinical 
features of CVC-BSIs developing in the intensive care unit and the risk 
factors affecting mortality.

Material and Method: From 2017 to 2021, a total of 245 patients 
aged 18 years and older who had developed CVC-BSI and had been 
admitted to all intensive care units of the hospital were retrospectively 
evaluated. Patient age, gender, comorbidities, length of stay in the ICU, 
ICU unit monitored, use of total parenteral nutrition (TPN), isolated 
microorganism, infection rate, and APACHE 2 score were evaluated.

Results: From 2017 to 2021, a total of 245 patients aged 18 years 
and older who had developed CVC-BSI and had been admitted to all 
intensive care units of the hospital were retrospectively evaluated. 171 
of 245 patients were 65 years or older. There was a significant difference 
between being 65 years of age and older and mortality (p:0.002). There 
was a significant relationship between female gender and mortality 
(p:0.045). Fifty-seven patients (%32) had femoral catheters, 117 (%65.7) 
had subclavian/jugular catheters, and 4 (%2.2) had hemodialysis 
catheters. The study found no significant relationship between the 
site of CVC insertion and mortality (p:0.539). Likewise, no significant 
relationship was found between TPN use, secondary infection 
development, and mortality. While gram-negative bacteria were the 
most commonly isolated causative agents CNS (coagulase-negative 
staphylococcus) was the most commonly isolated microorganism in 
CVC-BSI. 

Conclusion: Central venous catheter-related blood stream infections 
are common and life-threatening infections in intensive care units. It 
was found that this type of infections particularly increases mortality 
in female and geriatric patient groups. However, it was revealed that 
the APACHE 2 score, catheter site, and TPN use are not effective on 
mortality.

Keywords: Central venous catheter-related bloodstream infectin, 
Healthcare-associated infection, mortality, APACHE 2

Amaç: Santral venöz kateterler (SVK 'ler) yoğun bakım ünitelerinde tedavi 
ve izlem amacıyla yaygın olarak kullanılmaktadır. Yararlı etkilerine rağmen 
CVC enfeksiyöz komplikasyonlara yol açabilir. Santral venöz kateter il-
işkili kan dolaşımı enfeksiyonu (SKİ-KDE), SVK' nin en sık görülen komp-
likasyonlarından biridir. Çalışmanın amacı yoğun bakım ünitesinde gelişen 
SVK-KDE'lerin klinik özelliklerini ve mortaliteyi etkileyen risk faktörlerini 
incelemektir.

Gereç ve Yöntem: Hastanemiz tüm yoğun bakım ünitelerinde 2017-2021 
yılları arasında yatmış 18 yaş ve üzeri olan, SKİ-KDE gelişmiş 245 hastayı 
retrospektif olarak değerlendirdik. Hastaların yaş, cinsiyet, ek hastalık, 
yoğun bakım yatış süresi, takip edildiği yoğun bakım birimi, total parenter-
al nutrisyon (TPN) kullanımı, izole edilen mikroorganizma, enfeksiyon hızı, 
APACHE 2 skoru değerlendirildi.

Bulgular: 2017-2021 yılları arasında hastanenin tüm yoğun bakım ünite-
lerine başvuran, CVC-BSI gelişen 18 yaş ve üzeri toplam 245 hasta retros-
pektif olarak değerlendirildi. Hastalar 18-99 yaş aralığındaydı. 245 hastanın 
171 tanesi 65 yaş ve üzerindeydi. 65 yaş ve üzeri olmanın mortaliteyle 
arasında anlamlı fark olduğu görüldü (p:0,002). Hastaların 129 (%52,6)’u 
kadın, 116 (%47,3) erkekti. Kadın cinsiyetle mortalite arasında anlamlı ilişki 
bulunmuştur (p:0,045). Hastaların 57'sinde (%32) femoral kateter, 117'sinde 
(%65,7) subklavian/juguler kateter, 4'ünde (%2,2) hemodiyaliz kateteri 
vardı. Çalışmada SVK'nin yerleştirildiği yer ile mortalite arasında anlamlı bir 
ilişki bulunamadı (p:0,539). Benzer şekilde TPN kullanımı, sekonder enfeksi-
yon gelişimi ve mortalite arasında da anlamlı bir fark bulunamadı. SKİ-KDE’ 
de en sık izole edilen patojen gram negatif bakteriler iken, KNS (koagülaz 
negatif stafilokok) en sık izole edilen mikroorganizmaydı.

Sonuç: Santral venöz kateterle ilişkili kan dolaşım enfeksiyonları yoğun 
bakım ünitelerinde sık görülen ve yaşamı tehdit eden enfeksiyonlardır. 
Bu enfeksiyonların özellikle kadın cinsiyet ve yaşlı hasta gruplarında mor-
taliteyi artırdığı belirlendi. Ancak APACHE 2 skoru, kateter yeri ve TPN kul-
lanımının mortalite üzerine etkili olmadığı saptandı.

Anahtar Kelimeler: Santral venöz kateter ilişkili kan dolaşımı enfeksiyonu, 
sağlık hizmeti ilişkili enfeksiyon, mortalite, APACHE 2
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INTRODUCTION
Central venous catheters (CVC) are widely used in 
intensive care units (ICU) and especially in critically ill 
patients. Considering the critical condition of patients, the 
use of CVC plays a vital role in hemodynamic monitoring. 
It allows the administration of intravenous fluids, 
antibiotics and other drugs, blood products if necessary, 
and total parenteral nutrition (TPN). Correlated with the 
increase in catheter use, the incidence of catheter-related 
bloodstream infections (CVC-BSI) is increasing yearly1. 
The development of catheter-related bloodstream 
infection significantly affects the patient's hospitalization 
duration, mortality rates, hospital costs, prognosis of the 
disease and patient's life quality (1-3). Due to factors such 
as patients having chronic illnesses, broad-spectrum 
antibiotic use, prolonged hospital stays, and multiple 
invasive procedures, infections are more common in 
intensive care units. While the infection rate among 
patients in regular hospital wards is 5-10%, it is 20-25% in 
intensive care patients. On the other hand, the mortality 
rate is 53.6% (4,5). 

Catheter use is the most common cause of infection (6). 
Despite many studies on catheter-related infections, 
the lack of data from developing countries such as 
Türkiye regarding intensive care units, primarily the 
surveillance of healthcare-associated infections (HAIs), 
including CVC-BSI, makes it mandatory to establish such 
surveillance. 

The aim of the study is to examine the clinical features of 
CVC-BSIs developing in the intensive care unit and the 
risk factors affecting mortality.

MATERIAL AND METHOD 
The study was approved by local ethics committee, 
dated on 21.11.2022 and with the registration number 
of 2022/024. From 2017 to 2021, a total of 245 patients 
aged 18 years and older who had developed CVC-BSI 
and had been admitted to all intensive care units of our 
Hospital were retrospectively evaluated. The diagnosis of 
Healthcare-Associated Infections was made based on the 
criteria of the Centers for Disease Control and Prevention 
and the National Health hospital care-Associated 
Infections Surveillance System. Infectious agents isolated 
from patients admitted to the ICU were identified 
using conventional methods and the VITEK2 Compact® 
(bioMérieux, France) automated system, while antibiotic 
susceptibility was determined by the disk diffusion 
method and automated system according to the Clinical 
and Laboratory Standards Institute (CLSI) criteria. 

In patients with clinical signs and symptoms and 
no other infection focus except the central venous 
catheter, a diagnosis was made based on the growth 
of the same microorganism in blood culture samples 

obtained from the catheter tip or a peripheral vein 
(7). The second infection episode that occurred in the 
patient and the microorganisms accepted as skin flora 
in the culture were not included in the study. Patient 
age, gender, comorbidities, length of stay in the ICU, ICU 
unit monitored, use of total parenteral nutrition, isolated 
microorganism, infection rate, and APACHE 2 score were 
evaluated.

Statistical Analysis
IBM SPSS v24.0 software was used for data analysis. 
Minimum, maximum, mean, and standard deviation 
were used to evaluate demographic data. Chi-
square and Fisher's Exact tests were used to evaluate 
categorical data. Student t-test was used for the analysis 
of numerical variables. A one-way ANOVA test was used 
when comparing more than two groups. A p-value of 
less than 0.05 was considered statistically significant.

RESULTS
245 patients who developed CVC-BSI during a 4-year 
period between 2017 and 2021 were included in our 
study. The age range of the patients was 18-19. The age 
range is 70.4±17.4. 129 (52.6%) of the patients were 
female and 116 (47.3%) were male. 171 of 245 patients 
were 65 years or older. 

There was a significant relationship between older 
age and mortality (p:0.002). Demographic data and 
risk factors of patients diagnosed with CVC-BSI are 
shown in Table 1. There was a significant relationship 
between female gender and mortality (p:0.045). The 
CRBSI rates are reported as: the percentage of catheters 
that developed CRBSI; the number of CRBSIs per 1,000 
catheter-days. Comparison of the densities of incidence 
per 1,000 catheter-days of CRBSI, and between the 
different accesses were done using regression analysis. 
The central catheter-associated infection rates for the 
years included in the study are shown in Figure 1. There 
was no statistically significant difference in infection rates 
between years (p: 0.406). Fifty-seven patients (%32) had 
femoral catheters, 117 (%65.7) had subclavian/jugular 
catheters, and 4 (%2.2) had hemodialysis catheters. 
The study found no significant relationship between 
CVC insertion site and mortality (p:0.539). Likewise, 
no significant difference was found between TPN use, 
secondary infection development, and mortality (Table 
1). There was a significant difference between APACHE 
2 score, TPN use, day of admission, development of the 
secondary Protocol and death (Table 1)

While gram-negative bacteria were the most commonly 
isolated causative agents, CNS (coagulase-negative 
staphylococcus) was the most commonly isolated 
microorganism in CVC-BSI. The isolated microorganisms 
and their survival status are shown in Table 2.
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Table 1. The clinical features of the patients and their relationship with mortality
Variable All (n: 245) Surviving patients (n: 102) Deceased patients (n: 143) p
Age 70.4±17.4 65±18.9 74.3±15 <0.001*

Gender 0.045*

Female 129 46 (35.6%) 83 (64.3%)

Male 116 56 (48.2%) 60 (51.7%)

Geriatric status 0,002*

≥65 years 171 60 (35.1%) 111 (64.9%)

<65 years 74 42 (56.8%) 32 (43.2%)

Total Parenteral Nutrition Usage 0.581

Yes 118 47 (39.8%) 71 (60.2%)

No 127 55 (43.3%) 72 (56.7%)

Site of CVC insertion 0.539

Jugular/subclavian 117 56 (47.9%) 61 (52.1%)

Femoral 57 26 (45.6%) 31 (54.4%)

Hemodialysis 4 1 (25%) 3 (75%)

Secondary infection development 0.496

Yes 4 1 (25%) 3 (75%)

No 241 101 (41.9%) 140 (58.1%)

The reason for hospitalization <0.001*

CVD 53 31 (58.4%) 22 (41.5%)

COVID-19 37 3 (8.1%) 34 (91.8%)

Renal failure 25 10 (40%) 15 (60%)

Trauma 23 15 (65.2%) 8 (34.7%)

Pneumonia 20 9 (45%) 11 (55%)

CHF 14 3 (21.4%) 11 (78.5%)

General condition disorder 12 4 (33.3%) 8 (66.6%)

Malignancy 8 6 (75%) 2 (25%)

Sepsis 7 2 (28.5%) 5 (71.4%)

Postoperative follow-up 6 1 (16.6%) 5 (83.3%)

CAD 6 4 (66.6%) 2 (%33.3%)

Other neurological disorders 3 3 (100%) 0 (0.0%)

Other 26 10 (38.4%) 16 (61.5%)

Microorganism 0.126

Gram negative 112 40 (35.7%) 72 (64.2%)

Gram positive 76 39 (51.3%) 37 (48.6%)

Candida 57 23 (40.3%) 34 (59.6%)
CVC: central venous catheter, CVD: cerebrovascular disease, CHF: congestive heart failure, COPD: chronic obstructive pulmonary disease, CAD: coronary artery disease. *: p<0.05

Table 2. CVC-BSI causative microorganisms
Microorganism All Alive Not alive 
CNS 60 29 (48.3%) 31 (51.6%)
Candida nonalbicans 45 17 (37.7%) 28 (62.2%)
Acinetobacter baumanii 38 8 (21.0%) 30 (78.9%)
Klebsiella pneumonie 32 12 (37.5%) 20 (62.5%)
Enterococcus faecium 10 4 (40%) 6 (60%)
Enterococcus faecalis 9 4 (44.4%) 5 (55.6%)
Pseudomonas aeruginosa 8 3 (37.5%) 5 (62.5%)
Staphylococcus aureus 7 6 (85.7%) 1 (14.2%)
Enterobacter cloaca 3 1 (33.3%) 2 (66.6%)
Klebsiella spp. 3 0 (0.0%) 3 (100%)
Acinetobacter lwafii 3 1 (33.3%) 2 (66.6%)
Serratia marcescens 2 2 (100%) 0 (0.0%)
Other 7 6 (85.7%) 1 (14.2%)
CNS: Coagulase-negative staphylococcus CVC-BSI: Central venous catheter associated-
bloodstream infectionFigure 1. Catheter-related infection rates
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DISCUSSION
Central venous catheter-related infections, 
particularly CVC-BSI, are common and life-threatening 
infections in intensive care units. In our study, It was 
found that this type of infection particularly increases 
mortality in female and geriatric patient groups. In 
our study, when examining the factors influencing the 
development of CVC-BSI in patients in the ICU, it was 
found that being over 65 years old and being female 
had an effect on mortality. It has been observed 
that there is a significant increase in mortality in the 
geriatric patient group (65 years and older) admitted 
to intensive care, especially compared to younger 
patients.

The rate of CVC-BSI in our intensive care unit is 
higher compared to the rate reported by the National 
Nosocomial Infection Surveillance Network (NNISN). 
In the study conducted by Meriç et al., the presence 
of comorbidity. was not a risk factor for CVC-BSI 
development, but having more than two comorbid 
diseases was significant in terms of mortality (8). In 
the same study, the relationship between healthcare-
associated infections and mortality in intensive 
care units of public hospitals was examined; being 
over 60 years old, having a high APACHE 2 score, 
and undergoing intubation and central venous 
catheterization were defined as risk factors. On the 
other hand, influential risk factors for the development 
of infection included staying in the ICU for more than 
seven days, receiving sedation, having a history of 
surgical intervention, and having respiratory failure. 
When the risk factors of device-related infections 
were examined, advanced age was found to be an 
important risk factor for CI-BSI (9). The most common 
comorbid disease in our study was cerebrovascular 
disease and there was no relationship with infection 
or mortality. In a study by Ahsen et al., cerebrovascular 
disease was the most common comorbid disease (10). 

Immunosuppression, burns, TPN use, extreme ages, 
hospitalization for more than 3 days, femoral and 
jugular catheterization are reported as risk factors 
for CRBSI (11). In our study, a significant relationship 
between APACHE 2 score and mortality was not found. 
It is thought that the fact that only patients who 
developed CVC-BSI were evaluated in our study may 
have had an effect on this result. Knaus et al. showed 
a relationship between APACHE 2 score and mortality 
(12). In another study, CVC-BSI in intensive care 
patients was associated with total parenteral nutrition 
(TPN) use, increasing disease severity, and the number 
of days on mechanical ventilation (13). In catheter-
related infections, there is an increase in infections 
when the catheterization period exceeds 5-7 days. 
Some studies have indicated that planned catheter 
replacement does not provide any advantage over 

clinical indication-based replacement. However, as 
catheter tip colonization and bloodstream infections 
increase with the duration of catheterization, debates 
continue regarding planned replacement (14). 

The rate of CVC-BSI ranges from 3-20%, depending 
on the catheter types used. On the other hand, it is 
still controversial which catheterization site carries 
a higher infection risk. Some studies indicate that 
the femoral entry site is more risky, while others 
indicate the jugular entry site (15,16). In the studies 
by Menteş et al., it was determined that subclavian 
catheterization is associated with a lower incidence 
of infection compared to other sites and carries a 2.5 
times lower risk of catheter-related bacteremia than 
jugular catheterization (14). It was emphasized that 
the subclavian vein should be preferred over other 
catheter insertion sites to minimize catheter-related 
infections. The infection rate also increases in urgently 
applied catheters that remain in place for more than 
72 hours (15,16). Lorente et al. found that the risk of 
developing CVC-BSI is higher in catheters inserted 
through the femoral vein (17). Other studies have also 
recommended minimizing the use of the femoral vein 
to prevent catheter-related bloodstream infections 
(18,19). However, in our study, despite the most 
commonly used catheter being inserted through 
the femoral vein, no significant difference was found 
between the catheter site and the development of 
infection. The virulence factors of microorganisms 
that cause CVC-BSI are essential in the development 
of catheter infections. Particularly, S. epidermidis 
and P. aeruginosa attach to the catheter through the 
adhesive glycocalyx "slime" factor and are protected 
in the host's defense cells (15). In our study, the most 
commonly encountered causative agents were K. 
pneumoniae and S. aureus, which had high virulence.

According to the Türkiye National Healthcare-
Associated Infections Surveillance Network 2021 
report, the rate of CVC-BSI in adult intensive care units 
has a weighted overall average of 2.9-6.7 per thousand 
(20). In our study, conducted between 2017-2021, the 
overall infection rate for all intensive care units was 
found to be 4.7, which falls within the average range 
for Türkiye. There was no significant difference in 
infection rates between the years.

CONCLUSION
Central venous catheter-related infections, particularly 
CVC-BSI, are common and life-threatening infections 
in intensive care units. It was found that this type of 
infection particularly increases mortality in female and 
geriatric patient groups. However, it was revealed that 
the APACHE 2 score, catheter site, and TPN use are not 
effective on mortality. It should be highlighted that it 
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is crucial to prevent these infections that can lead to 
mortality and morbidity. Therefore, placing the correct 
indication for central venous catheterization, following 
sterilization rules, knowing the common causative 
agent and initiating appropriate antibiotic therapy are 
essential factors that can be changed to prevent CVC-
related infections.

ETHICAL DECLARATIONS
Ethics Committee Approval: The study was carried 
out with the permission of Karatay University Faculty of 
Medicine Ethics Committee (Date: 21.11.2022, Decision 
No: 2022/024).
Informed Consent: Because the study was designed 
retrospectively, no written informed consent  form was 
obtained from patients.
Referee Evaluation Process: Externally peer-reviewed. 
Conflict of Interest Statement: The authors have no 
conflicts of interest to declare. 
Financial Disclosure: The authors declared that this 
study has received no financial support.
Author Contributions: All of the authors declare that 
they have all participated in the design, execution, and 
analysis of the paper, and that they have approved the 
final version. 

REFERENCES 
1. Pujol M, Hornero A, Saballs M, et al. Clinical epidemiology and 

outcomes of peripheral venous catheter-related bloodstream 
infections at a university-affiliated hospital. J Hosp Infect. 
2007;67(1):22-9.  

2. Almuneef MA, Memish ZA, Balkhy HH, Hijazi O, Cunningham G, 
Francis C. Rate. Risk factors and outcomes of catheter-related 
bloodstream infection in a paediatric intensive care unit in Saudi 
Arabia. J Hosp Infect. 2006;62(2):207-13.  

3. L'Hériteau F, Olivier M, Maugat S, et al. Impact of a five-year 
surveillance of central venous catheter infections in the 
REACAT intensive care unit network in France. J Hosp Infect. 
2007;66(2):123-9.  

4. Karasu D, Yılmaz C, Durmuş G, et al. Assessment of Healthcare-
Associated Infections in Critically Ill Patients Undergoing 
Prolonged Treatment in Intensive Care Units. Clin J. 
2016;29(2):71-6. 

5. Cohen B, Saıman L, Cımıottı J, Larson E. Factors associated with 
hand hygiene practice in two neonatal intensive care units. 
Pediatr Infect Dis J. 2003;22(6):494-9. 

6. Henderson DK. Bacteremia due to percutaneous intravasculer 
devices. In: Mandell GL, Bennett JE, Dolin R, eds. Principles And 
Practice Of İnfectious Diseases 4th ed. New York: Churchil Living 
stone; 1995;2587-99. 

7. Horan T, Andrus M, Dudeck MA. CDC/NHSN surveillance 
definition of health-care associated infection and criteria for 
specific types of infections in the acute care setting. Am J Infect 
Control 2008;36(5): 309-32.

8. Meriç M, Willke A, Çağlayan C, Toker K. Intensive care unit 
acquired infections: incidense, risk factors and associated 
mortality in a Turkish university hospital. Jpn J Infect Dis. 
2005;58(5):297-302.

9. Majumdar SS, Padiglion AA. Nosocomial infections in the 
intensive care unit. Anaesth Intensive Care Med. 2012;13:204-8.

10. Öncül A, Koçulu S, Elevli K. The epidemiology of nosocomial 
infections acquired in intensive care units of a state hospital. 
MedBull Sisli Etfal Hosp. 2012;46(2): 60-6.

11. Kundakçı A, Özkalaycı Ö, Zeyneloğlu P, Arslan H, Pirat A. Risk 
Factors for Nosocomial Infections in a Surgical Intensive Care 
Unit. J Turk Soc Intens Care. 2014;12:25-35.

12. Knaus WA, Draper EA, Wagner DP. APACHE II: A severity of disease 
classification system. Crit Care Med. 1985;13:818-29.

13. Fridkin SK, Pear SM, Williamson TH, Galgiani JN, Jarvis WR. The 
role of understaffing in central venous catheter-associated 
bloodstream infections. Infect Control Hosp Epidemiol. 
1996;17(3):150-8.  

14. Menteş Ö, Yiğit T, Harlak A, Şenocak R, Balkan M, Balkan A, ve 
ark. Catheter-Related Infections in a Surgical Intensive Care Unit. 
Gülhane Med J 2008;50:158-63.

15. Hakyemez İN. Analysis of the frequency and risk factors of central 
venous catheter-associated infections. Specialization thesis. 
Istanbul: Okmeydanı Training and Research Hospital, Infectious 
Diseases and Clinical Microbiology. 2008.

16. Pearson ML. Guideline for prevention of intravascular device-
related infections. Part I. Intravascular device-related infections: 
An overview. The Hospital Infection Control Practices Advisory 
Committee. Am J Infect Control 1996; 24:262-77. 

17. World Health Organization. The burden of healthcare-associated 
infection woldwide.2016. Retrieved from: http://www.who.int/
gpse/country_work/burden_heai/en/ (Accessed March 10,2023)

18. Lorente L, Henry C, Martín MM, Jiménez A, Mora ML. Central 
venous catheter-related infection in a prospective and 
observational study of 2,595 catheters. Crit Care. 2005;9(6):631-5. 

19. Timsit JF, Baleine J, Bernard L, et al. Expert consensus-based 
clinical practice guidelines management of intravascular 
catheters in the intensive care unit. Ann Intensive Care. 
2020;7;10(1):118. 

20. Ministry of Health, Public Health General Directorate, 
Department of Communicable Diseases Presidency of the 
Republic of Türkiye. Summary Report on Standardized 
Equipment Use in Intensive Care Units in Türkiye 2021. Retrieved 
from: https://infline.saglik.gov.tr/ (Accessed March 10,2023).

https://infline.saglik.gov.tr/

