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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


ISSN: 2757-6124 Chronicles of Precision 
Medical Researchers

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. 
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ÖZABSTRACT
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Aim: Hemoptysis is defined as the expectoration through 
the mouth of blood originating from the parenchymal 
tissue of the lung or from the bronchial tree. It is 
commonly seen throughout the world. The etiology of 
hemoptysis, which is widely encountered worldwide, 
has varied according to geographical conditions and the 
period in which the studies were conducted; in the face 
of this situation, it is observed that different countries 
have from time to time contributed to the scientific 
world through collaboration. The purpose of the study is 
to examine and evaluate the studies on hemoptysis from 
various perspectives.

Material and Method: A bibliometric and science 
mapping analysis was conducted using records 
retrieved from PubMed After applying eligibility criteria, 
892 records published between 1845 and 2025 were 
included. Data were analyzed using the bibliometrix 
package in R.

Results: Hemoptysis-related publications increased over 
time. The most productive source was Chest, followed by 
Cureus and The Annals of Thoracic Surgery. The leading 
productive countries included China, India, Italy, Japan, 
and the United States, while the strongest international 
collaboration was observed between China and the 
United States. 

Conclusion: Thematic analyses showed that the literature 
mainly focused on diagnosis, etiology, imaging methods, 
treatment outcomes, and clinical management.

Keywords: Hemoptysis, bibliometric analysis, science 
mapping

Amaç: Hemoptizi, akciğer parankim dokusundan veya bronş 
ağacından kaynaklanan kanın ağız yoluyla tükürülmesi 
olarak tanımlanır. Dünya genelinde yaygın olarak görülür. 
Dünya çapında sıkça rastlanan hemoptizinin etiyolojisi, 
coğrafi koşullara ve çalışmaların yürütüldüğü döneme göre 
değişiklik göstermiştir; bu durum karşısında, farklı ülkelerin 
zaman zaman işbirliği yoluyla bilim dünyasına katkıda 
bulundukları gözlemlenmektedir. Bu çalışmanın amacı, 
hemoptiziyle ilgili çalışmaları çeşitli açılardan incelemek ve 
değerlendirmektir.

Gereç ve Yöntem: PubMed’den elde edilen kayıtlar 
kullanılarak bibliyometrik ve bilim haritalama analizi 
yapılmıştır. Uygunluk kriterleri uygulandıktan sonra, 1845 
ile 2025 yılları arasında yayınlanmış 892 kayıt çalışmaya 
dahil edilmiştir. Veriler, R yazılımındaki bibliometrix paketi 
kullanılarak analiz edilmiştir.

Bulgular: Hemoptiziyle ilgili yayınlar zaman içinde artış 
göstermiştir. En verimli kaynak Chest dergisi olmuş, bunu 
Cureus ve The Annals of Thoracic Surgery dergileri izlemiştir. 
En verimli ülkeler arasında Çin, Hindistan, İtalya, Japonya ve 
Amerika Birleşik Devletleri yer alırken, en güçlü uluslararası 
işbirliği Çin ile Amerika Birleşik Devletleri arasında 
gözlemlenmiştir.

Sonuç: Tematik analizler, literatürün ağırlıklı olarak tanı, 
etiyoloji, görüntüleme yöntemleri, tedavi sonuçları ve klinik 
yönetime odaklandığını göstermiştir.

Anahtar Kelimeler: Hemoptizi, bibliyometrik analiz, bilim 
haritalama
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INTRODUCTION
The number of publications on hemoptysis increased 
over time, with a visible rise in the period temporally 
corresponding to the COVID-19 pandemic. However, 
this observation refers only to publication activity and 
should not be interpreted as evidence of an increase in 
the clinical incidence of hemoptysis. .

Although the etiology of hemoptysis varies according 
to geographical conditions, socioeconomic level, and 
the time interval in which the studies were carried 
out, in developed countries the most frequent causes 
of hemoptysis are acute bronchopneumonia due to 
nonspecific infectious causes, bronchiectasis, and 
pulmonary neoplasms. In developing countries, 
on the other hand, specific endemic diseases such 
as tuberculosis come to the fore. In conclusion, 
malignancy, pneumonia, lung abscess, bronchiectasis, 
and tuberculosis are the most common causes of 
hemoptysis.

The purpose of the study is to examine and evaluate the 
studies on hemoptysis from various perspectives. In line 
with this main aim, answers to the following questions 
were sought:

•	 What is the distribution of studies on hemoptysis by 
year?

•	 Which journals have published the most studies on 
hemoptysis?

•	 To which countries do the most studies on 
hemoptysis belong?

•	 Which countries produce the most studies on 
hemoptysis through collaboration?

•	 Which countries have published the most studies on 
hemoptysis by year?

•	 What are the niche, motor, basic, and emerging 
themes in studies on hemoptysis?

MATERIAL AND METHOD
This study used the science mapping method to examine 
the bibliometric structure and thematic development of 
PubMed-indexed publications on hemoptysis. Science 
mapping enables the visualization of the development, 
structure, dynamics, and prominent elements of a 
scientific field. (1). Since this study also aimed to examine 
and evaluate the field of hemoptysis in terms of various 
variables, the science mapping method was adopted.

Documents
Within the scope of the research, since it is the most 
widely used search platform in the health literature, 
studies on hemoptysis published in journals indexed 
in the PubMed database were examined, and the 
studies obtained were acquired through the PubMed 
platform (2).

A PubMed search was conducted using the search 
strategy “(“Hemoptysis”[Mesh] OR hemoptysis[Title/
Abstract])”. The initial search yielded 1,416 records. 
To ensure that the bibliometric analysis focused on 
scholarly and scientifically interpretable records, 
publication types that did not represent substantive 
scientific contributions were excluded. These 
included editorials, comments, letters, news items, 
interviews, biographies, dictionaries, directories, 
patient education handouts, retractions, expressions 
of concern, and video/audio materials. After applying 
the document-type eligibility criteria, 892 records 
were included in the final bibliometric analysis.The 
study-selection process was summarized in a PRISMA-
style bibliometric workflow diagram to improve 
transparency. 

Graph 1. PRISMA-style bibliometric workflow of the study-selection 
prcess

The diagram shows the number of records identified, the 
number of records excluded according to publication 
type, and the final number of records included in 
the bibliometric analysis. Information regarding the 
documents analyzed in the study is shown in Table 1.

Table 1:
Variable Result
Time span (years) 1845–2025
Number of documents 892
Number of sources (journals, books, etc.) 1658
Number of authors 33502
References 45000+
Number of keywords 16851
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As seen in Table 1, data regarding a total of 892 studies 
between the years 1845 and 2025 were analyzed 
according to the relevant criteria. These studies contain 
information on a total of 33502 authors and 1658 
sources. More than 45000 reference entries and 16851 
keywords are also included in the data set.

Analysis of the Data
All information regarding the 892 studies and the 
sources in which the studies were published was 
downloaded as a text file by selecting the “All Results” 
option and the PubMed format as the format. The data 
belonging to the 892 studies were analyzed using 
the bibliometric analysis method. In this method, the 
metadata of the studies obtained on the subject under 
investigation are analyzed quantitatively (3).

The data obtained were analyzed with the bibliometrix 
package of the R program. The bibliometrix package 
of the R program, with which data obtained from the 
PubMed database can be used and analyzed, is able to 
create comprehensive and explanatory visuals. With R 
bibliometrix, which is open source and free, analyses 
such as co-authorship, co-word, citation, co-citation, 
and bibliographic coupling can be performed (4). Due to 
these possibilities it offers, the bibliometrix package of 
the R program was used in this study for the analysis of 
the studies on hemoptysis.

RESULTS
In the study, the finding regarding the distribution of 
studies on hemoptysis by year was first obtained. The 
distribution of studies on hemoptysis by year is shown 
in Graph 2.

Graph 2. Annual scientific production

When Graph 2 is examined, the number of hemoptysis-
related publications indexed in PubMed appears to 
increase over time. A visible increase in publication 
output was observed in the years surrounding 2019–
2020, which temporally coincides with the COVID-19 
pandemic period. However, because the present 
study is based on bibliometric publication data rather 
than clinical incidence data, this finding should be 
interpreted only as an increase in publication activity, 
not as evidence of an increase in hemoptysis occurrence.

One of the findings obtained in the study also concerns 
the sources in which the studies addressing hemoptysis 
were published. The sources with the most studies 
addressing hemoptysis are shown in Graph 3.

Graph 3. Most relevant sources

When Graph 3 is examined, it is seen that the source/
journal with the most studies addressing hemoptysis is the 
journal “Chest” with 451 studies. After “Chest,” the journals 
with the most studies addressing hemoptysis were 
determined to be, respectively: “Cureus” with 326 studies, 
“The Annals of Thoracic Surgery” with 179 studies, “BMJ 
Case Reports” with 135 studies, “Respiratory Medicine Case 
Reports” with 133 studies, “Medicine” with 124 studies, 
“Kyobu Geka: The Japanese Journal of Thoracic Surgery” 
with 99 studies, “Archivos de Bronconeumología” with 91 
studies, “Nihon Kokyuki Gakkai Zasshi = The Journal of the 
Japanese Respiratory Society” with 85 studies, and again 
“Radiology Case Reports” with 85 studies.

In the study, findings were also obtained regarding the 
studies carried out through collaboration by researchers 
in different countries. Collaboration between countries 
is shown in Figure 1.

Figure 1. Country collaboration map

As shown in Figure 1, the strongest international 
collaboration in hemoptysis-related publications 
was observed between China and the United States. 
Other notable country collaborations included the 
United States–India, China–Germany, France–United 
Kingdom, United States–Pakistan, United States–
United Kingdom, Italy–United Kingdom, United States–
Canada, United States–Germany, and United States–
Nepal collaborations. These findings indicate that 
international collaboration in the hemoptysis literature 
is concentrated mainly among countries with high 
publication productivity and established biomedical 
research networks.
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Table 2.
Countries of the collaborating researchers TNP
CHINA – USA 15
USA – INDIA 8
CHINA – GERMANY 7
FRANCE – UNITED KINGDOM 6
USA – PAKISTAN 6
USA – UNITED KINGDOM 6
ITALY – UNITED KINGDOM 5
USA – CANADA 5
USA – GERMANY 5
USA – NEPAL 5
TNP: Total Number of Publications

When Table 2 is examined, among the studies addressing 
hemoptysis, the China–USA and USA–India collaborations 
stand out the most. In addition, it is striking that studies 
carried out through collaboration were mostly conducted 
with researchers in countries whose native language is 
English. Furthermore, it is observed that collaboration is 
concentrated in Western and Northern Europe.

In the study, findings were also obtained regarding the 
publication production rates over the years of the top 
five countries that publish the most on hemoptysis. 
These findings are shown in Graph 4.

Graph 4. Country production over time

In Graph 4, it is seen that the researchers who publish 
the most on hemoptysis are in China, India, Italy, Japan, 
and the USA. Although the USA, which is the place where 
publications on hemoptysis are produced most, has led 
the way over the years, it is striking that in recent years 
researchers in China have produced more publications 
on the subject and, in recent years, have produced more 
publications than those produced in the USA.

Among the findings obtained in the study, the trending 
topics related to hemoptysis over the last 15 years are 
also included. The findings regarding the trending topics 
are shown in Graph 5.

When Graph 5 is examined, among the topics that 
have been trending in the last 15 years are: consensus, 
hemoptysis/etiology/diagnosis,  carcinoma/non-
small-cell lung/pathology, mutation, lung, computed 
tomography angiography, bronchi/diagnostic imaging, 
cough, thoracic surgery/video-assisted/methods, young 
adult, bronchoscopy/methods, retrospective studies, 

treatment outcome, hemoptysis, tomography/x-ray 
computed, biopsy, and prognosis. It is seen that the 
studies between 1995 and 2005 were mostly studies 
focused on basic diagnosis and prognosis. After 2005, 
on the other hand, diagnostic methods and clinical 
evaluations were determined to be trending.

Graph 5. Trend topics

In the study, findings were obtained regarding the 
niche, motor, basic, and emerging themes related to 
hemoptysis. These findings are shown in Graph 6.

Graph 6. 

When Graph 6 is examined, the thematic map suggests 
that hemoptysis research is organized around several 
thematic clusters. Themes located in the upper-right 
quadrant may be interpreted as relatively central and 
developed themes, whereas those close to the axes 
should be interpreted with caution because small 
changes in centrality or density values may alter their 
quadrant classification. Therefore, clusters such as 
elderly patients and follow-up studies were described as 
relatively central and developed rather than definitively 
classified as motor themes. Similarly, embolization and 
angiography were located in the lower-left quadrant, 
which is generally interpreted as representing either 
emerging or declining themes. However, because the 
present analysis does not provide sufficient temporal 
evidence to distinguish emergence from decline, these 
themes were described more cautiously as low-centrality 
and low-density themes requiring further longitudinal 
evaluation.In the study, findings were also obtained 
regarding the grouping of the key terms used in the 
hemoptysis literature according to their similarities to 
one another. These findings are shown in Figure 2.
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Figure 2.

When Figure 2 is examined, it shows that the 
hemoptysis literature is shaped around several 
main thematic axes, namely patient demographics, 
diagnostic methods, clinical outcomes, and treatment 
approaches. While demographic variables and follow-
up-related concepts cluster together, diagnostic and 
imaging methods form a separate sub-cluster. In 
addition, concepts related to etiology and differential 
diagnosis stand out as an independent group. 
These findings show that hemoptysis research is 
predominantly concentrated on diagnostic evaluation 
and clinical management.

DISCUSSION
Hemoptysis is the expectoration through the mouth 
of blood originating from the pulmonary or bronchial 
system. In most patients, the amount of hemoptysis 
is minimal and stops spontaneously. However, in rates 
ranging between 5% and 14%, massive hemoptysis is 
encountered, which is severe enough to endanger the 
person’s life and to require urgent intervention (5,6). 
In a study conducted by Balcı et al., bronchoscopic 
treatment was applied to 11 (5.5%) of the patients, 
surgical treatment to 6 (3%), and embolization 
treatment at an external center to 1 (0.5%) patient. 
Symptomatic treatment was applied to 89 (44.5%) 
of the patients, while 93 patients (46.5%) were only 
followed up (7).

Hemoptysis is most frequently caused by lung 
cancers, tuberculosis, pneumonia, and bronchiectasis 
(8). In countries with low socioeconomic levels, 
infectious diseases, especially tuberculosis, are in 
the foremost place; whereas in developed countries, 
malignancies are more prominent (9). It is commonly 
seen worldwide in both developed and developing 
countries. The etiology of hemoptysis varies 
according to geographical conditions, socioeconomic 
level, and the time interval in which the studies were 
conducted.

In the studies conducted between 1845 and 2025, 
it is seen that the average number of publications 
increased after the second half of the 20th century. 
The greatest increase, on the other hand, occurred 
between the years 2019 and 2020. With the COVID-19 
pandemic that began in 2019, an increasing number 
of hemoptysis cases are being reported in the 
medical coronavirus literature (10). The increase in 
hemoptysis-related publications during the period 
corresponding to the COVID-19 pandemic may 
reflect increased scientific attention to respiratory 
symptoms, pulmonary complications, and COVID-
19-related case reporting. Nevertheless, the present 
study does not include patient-level clinical data or 
disease-incidence data. Therefore, no conclusion can 
be drawn regarding whether COVID-19 increased the 
occurrence of hemoptysis. The findings should be 
interpreted strictly as publication trends within the 
PubMed-indexed literature.

It was seen that the source with the most studies 
addressing hemoptysis is the journal “Chest,” and that 
the studies are frequently published in journals specific 
to the subject. However, it may be considered that, as a 
result of changes in the etiology of the subject and the 
developments accelerating in diagnosis and treatment 
in recent years, publications in different groups of 
journals will also increase.

When the studies on hemoptysis are examined, it was 
determined that the researchers with whom researchers 
from different countries collaborated most are the 
researchers of the USA and the People’s Republic of 
China. With the COVID-19 pandemic, it was determined 
that the country in which the subject is predominantly 
discussed and the number of studies has increased is the 
People’s Republic of China.

Limitations
This study has several limitations. First, the analysis 
was based only on records indexed in PubMed; 
therefore, studies indexed in other databases such as 
Scopus, Web of Science, Embase, or Google Scholar 
may not have been captured. Second, language 
and indexing bias may have influenced the findings, 
particularly for publications from regional or non-
English journals not indexed in PubMed. Third, 
thematic map interpretations should be considered 
exploratory because centrality and density values 
were not reported for all clusters, and themes 
positioned close to the axes may be sensitive to 
classification changes. Finally, PubMed provides 
limited citation metadata compared with citation-
focused databases, and the 2025 data should be 
interpreted with caution because it represented 
an incomplete publication year at the time of data 
retrieval
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CONCLUSION
In conclusion, hemoptysis-related publications 
indexed in PubMed increased over time, and 
publication activity was higher in the period 
corresponding to the COVID-19 pandemic. However, 
this study analyzed publication metadata only and 
did not evaluate clinical incidence, patient-level 
outcomes, or pathophysiological mechanisms. 
Therefore, the observed increase should be 
interpreted as a bibliometric publication trend rather 
than evidence that COVID-19 increased the occurrence 
of hemoptysis.. Particularly together with developing 
technology, it may be assessed that studies on 
different techniques related to diagnostic methods 
will increase and, accordingly, that there will also be 
changes in current clinical approaches.
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Aim: To evaluate overall survival, event-free survival, and 
prognostic clinicopathological factors in patients with 
laryngeal squamous cell carcinoma treated with definitive or 
postoperative curative-intent radiotherapy.
Material and Method: This retrospective study included 95 
patients with laryngeal squamous cell carcinoma treated 
with curative-intent radiotherapy. Overall survival (OS) and 
event-free survival (EFS) were analyzed using the Kaplan-
Meier method. Restricted mean survival time (RMST) values 
were calculated at 24 and 60 months. Factors associated with 
survival were evaluated using the log-rank test, and variables 
with p<0.10 in log-rank analysis together with clinically relevant 
treatment-related variables were considered for inclusion in 
the multivariable Cox regression model. Parsimonious models 
were preferred because of the limited sample size.
Results: Median follow-up was 56.7 months by the reverse 
Kaplan-Meier method. During follow-up, 43 deaths and 48 
EFS events were observed. Median OS was 69.2 months (95% 
CI, 50.3-88.1), and the 2- and 5-year OS rates were 71.2% and 
55.8%, respectively. Median EFS was 59.6 months (95% CI, 
27.9-91.3), with 2- and 5-year EFS rates of 60.2% and 48.4%, 
respectively. In log-rank analyses, lymph node involvement 
was significantly associated with worse OS and EFS. Anterior 
commissure involvement was significantly associated with 
shorter EFS, while tumor differentiation was associated with 
OS. In multivariable Cox regression analysis, lymph node 
involvement remained an independent prognostic factor for 
both OS and EFS, whereas anterior commissure involvement 
remained independently associated with EFS.
Conclusion: Lymph node involvement was the main prognostic 
factor for both OS and EFS in patients with laryngeal squamous 
cell carcinoma treated with curative-intent radiotherapy. 
Anterior commissure involvement was also associated with 
event risk and may be useful in follow-up planning.

Keywords: Laryngeal cancer, radiotherapy, overall survival, 
event-free survival, prognostic factors

Amaç: Küratif amaçlı radyoterapi ile tedavi edilen larenks skuamöz 
hücreli karsinomlu hastalarda genel sağkalım (OS), olaysız sağkalım 
(EFS) ve prognostik klinikopatolojik faktörleri değerlendirmek.

Gereç ve Yöntem: Bu retrospektif çalışmaya küratif amaçlı 
radyoterapi uygulanan 95 larenks skuamöz hücreli karsinom 
hastası dahil edildi. OS ve EFS Kaplan-Meier yöntemi ile analiz 
edildi. 24 ve 60 ay için kısıtlı ortalama sağkalım süresi (RMST) 
hesaplandı. Sağkalım ile ilişkili faktörler log-rank testi ile 
değerlendirildi; log-rank analizinde p<0.10 bulunan değişkenler 
ile klinik olarak anlamlı tedavi ilişkili değişkenler çok değişkenli Cox 
regresyon modeli için değerlendirildi. Sınırlı örneklem büyüklüğü 
nedeniyle parsimonious modeller tercih edildi.

Bulgular: Ters Kaplan-Meier yöntemi ile medyan takip süresi 
56,7 ay olarak bulundu. Takip süresince 43 ölüm ve 48 EFS olayı 
gözlendi. Medyan OS 69,2 ay (%95 GA, 50,3-88,1) olup 2 ve 5 yıllık 
OS oranları sırasıyla %71,2 ve %55,8 idi. Medyan EFS 59,6 ay (%95 
GA, 27,9-91,3) olup 2 ve 5 yıllık EFS oranları sırasıyla %60,2 ve %48,4 
olarak bulundu. Log-rank analizlerinde lenf nodu tutulumu daha 
kötü OS ve EFS ile anlamlı olarak ilişkili bulundu. Anterior komissür 
tutulumu anlamlı şekilde daha kısa EFS ile ilişkiliydi; tümör 
diferansiasyonu ise OS ile ilişkiliydi. Çok değişkenli Cox regresyon 
analizinde lenf nodu tutulumu hem OS hem de EFS için bağımsız 
prognostik faktör olarak kalırken, anterior komissür tutulumu EFS 
ile bağımsız olarak ilişkili bulundu.

Sonuç: Küratif amaçlı radyoterapi ile tedavi edilen larenks skuamöz 
hücreli karsinom hastalarında lenf nodu tutulumu hem OS hem 
de EFS için en önemli prognostik faktör olarak belirlendi. Anterior 
komissür tutulumu da nüks riski ile ilişkili olup takip planlamasında 
dikkate alınabilir.

Anahtar Kelimeler: Larenks kanseri, radyoterapi, genel sağkalım, 
olaysız sağkalım, prognostik faktörler
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INTRODUCTION
Laryngeal cancer accounts for approximately 2-3% of all 
malignancies worldwide, with an estimated 180,000 new 
cases and around 100,000 deaths reported annually, 
reflecting a substantial global health burden. Laryngeal 
squamous cell carcinoma (LSCC) is an important 
malignancy within the group of head and neck cancers 
because its anatomical location directly affects vital 
functions such as voice, swallowing, and breathing. The 
global burden of the disease remains significant, with 
incidence and mortality rates particularly high among 
men and in populations with substantial exposure to 
tobacco and alcohol (1). Therefore, treatment planning 
for laryngeal cancer requires a multidimensional 
approach that aims not only to achieve tumor control 
but also to preserve organ function and maintain 
the patient’s quality of life (2,3). In laryngeal cancer, 
treatment options including surgery, radiotherapy 
(RT), and chemoradiotherapy (CRT) can be used either 
alone or in combination, depending on the stage of 
the disease, the location of the primary tumor, nodal 
status, and the patient’s clinical condition. Advances 
in radiotherapy techniques, systemic therapies, and 
multidisciplinary treatment planning have further 
improved the feasibility of organ preservation strategies 
while maintaining acceptable oncologic outcomes (4). 

In early-stage disease, high local control rates can often 
be achieved with either RT or organ-preserving surgery, 
whereas in locally advanced cases, concurrent CRT for 
organ preservation or surgery-most commonly total 
laryngectomy-with or without adjuvant RT/CRT remains 
the standard treatment approach (5). The development 
of the organ preservation paradigm in laryngeal 
cancer has largely been shaped by pivotal clinical 
trials. The RTOG 91-11 trial confirmed the effectiveness 
of concurrent chemoradiotherapy as an important 
organ-preserving strategy in patients with locally 
advanced laryngeal cancer. Subsequent studies and 
reviews have continued to support these findings and 
have established them as key components of modern 
treatment algorithms (4,6). However, even among 
patients with similar stages of disease and comparable 
treatment approaches, treatment response, recurrence 
patterns, and long-term survival outcomes may vary 
considerably. This heterogeneity can be partly explained 
by anatomical and clinical factors such as T and N stage, 
histological differentiation, primary tumor subsite, and 
anterior commissure involvement, as well as treatment-
related variables including treatment continuity and 
the treatment modality used. Although the prognostic 
impact of these factors has been demonstrated in 
various cohorts in the literature, the results may vary 
across studies due to differences in stage distribution 
and technical infrastructure between centers (7,8). 
Therefore, single-center real-world data are valuable, 

particularly in historical cohorts, for evaluating how 
prognostic relationships manifest within local clinical 
practice. Given this clinical heterogeneity, identifying 
prognostic factors that influence survival outcomes 
remains crucial for optimizing treatment strategies and 
improving patient management. 

In this study, we aimed to retrospectively evaluate the 
effects of clinicopathological and treatment-related 
variables on OS and EFS in patients with LSCC treated with 
definitive or postoperative curative-intent radiotherapy. 
Additionally, log-rank and multivariable Cox regression 
analyses were performed to identify independent 
prognostic factors associated with survival outcomes.

MATERIAL AND METHOD
Study Design
This study is a retrospective, single-center analysis 
conducted at the Department of Radiation Oncology, 
Faculty of Medicine, Dicle University. Patients with 
histopathologically confirmed laryngeal squamous cell 
carcinoma who received either definitive radiotherapy or 
postoperative radiotherapy with curative intent between 
November 2002 and January 2011 were retrospectively 
included in this study. The study was conducted in 
accordance with the Declaration of Helsinki and was 
approved by the Dicle University Faculty of Medicine Non-
Interventional Studies Ethics Committee (Meeting No: 34, 
Date: 26.12.2014).

Inclusion and Exclusion Criteria
Patients were required to have sufficient clinical, 
pathological, and treatment-related data available 
in their medical records for analysis. All cases were 
restaged according to the American Joint Committee 
on Cancer 2010 TNM staging system (9). Demographic, 
tumor-related, and treatment-related variables were 
retrospectively reviewed. Patients with non–squamous 
cell histology, those who received only palliative 
treatment, patients with distant metastasis at the 
time of diagnosis, those who had previously received 
radiotherapy to the head and neck region, and patients 
with incomplete clinical data were excluded from the 
study. After applying these criteria, a total of 95 patients 
were included in the final analysis.

Data Collection and Evaluated Parameters
Clinical and demographic data were retrospectively 
obtained from patient medical records, including 
surgical reports, pathology reports, endoscopic 
examination findings, radiological imaging records, 
and follow-up notes. The collected variables included 
demographic and laboratory parameters such as 
age, sex, and pre-treatment hemoglobin levels, as 
well as tumor-related characteristics including T and 
lymph node involvement, tumor localization, anterior 
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commissure involvement, and thyroid cartilage 
invasion. In addition, treatment-related variables—
including treatment setting, margin status, perineural 
invasion, lymphovascular invasion, use of concurrent 
chemoradiotherapy, radiotherapy interruptions, total 
radiation dose, fractionation schedule, and overall 
treatment duration—were systematically recorded. For 
interpretative purposes, treatment setting was defined 
as definitive in patients who received radiotherapy 
without prior surgery and as postoperative in patients 
who underwent surgery before radiotherapy. Follow-
up data were reviewed to determine the occurrence of 
local and regional recurrence, distant metastasis, second 
primary tumors, and survival status.

Radiotherapy
Radiotherapy planning was performed using two-
dimensional conventional simulation techniques. 
Patients were positioned supine and immobilized with 
a thermoplastic mask. Opposed parallel lateral fields 
were used for early-stage glottic tumors, whereas 
supraclavicular fields were included in the treatment 
plan for supraglottic or locally advanced cases. In patients 
with subglottic extension, the inferior field border was 
extended to include the upper mediastinum. Spinal 
cord tolerance doses were respected and shielding was 
applied when necessary. Radiotherapy was delivered 
using a cobalt-60 unit or a 6 MV linear accelerator, 
five days per week, with daily fractions of 1.8-2.0 Gy. 
The total dose ranged from 48 to 70 Gy. Concurrent 
chemoradiotherapy was administered to 64 patients 
(67.4%) using weekly cisplatin (25-50 mg/m²). Treatment 
interruptions longer than five days occurred in 9.5% of 
patients. At the first post-treatment clinical evaluation, 
disease status was assessed based on clinical examination 
and flexible laryngoscopy findings. No clinically evident 
residual local disease was observed in 95.8% of patients, 
whereas persistent or suspicious residual findings were 
noted in 4.2%. These events were not mutually exclusive; 
for EFS analysis, the time to the first event was considered.

Follow-up and Survival Definitions
Patients were evaluated weekly during treatment for 
treatment response and potential adverse effects. 
After completion of radiotherapy, follow-up visits were 
scheduled every three months for the first two years, 
every six months until the fifth year, and annually 
thereafter. During follow-up, patients underwent 
physical examination and routine laboratory tests, and 
additional radiological evaluations were performed 
when clinically indicated. Treatment response was 
assessed approximately six weeks after the completion 
of radiotherapy. OS was defined as the time from the 
date of diagnosis to the date of death from any cause. 
Patients who were alive or lost to follow-up were 
censored at the date of the last clinical contact. EFS was 
defined as the time from diagnosis to the occurrence of 

local or regional recurrence, distant metastasis, second 
primary tumor, or death, whichever occurred first. 
Patients without any of these events were censored at 
the date of the last follow-up.

Statistical Analysis
Statistical analyses were performed using SPSS software 
version 26.0 (IBM Corp., Armonk, NY, USA). Categorical 
variables were presented as frequencies and percentages. 
OS and EFS were estimated using the Kaplan–Meier 
method, and differences between groups were compared 
using the log-rank test. Median follow-up time was 
calculated using the reverse Kaplan–Meier method. 
In addition, RMST values at 24 and 60 months were 
calculated as complementary measures of survival. RMST 
reflects the average survival time within a prespecified 
time horizon and provides an absolute measure in 
months, complementing the relative estimates obtained 
from log-rank and Cox regression analyses. Variables 
with p<0.10 in log-rank analysis and clinically relevant 
treatment-related variables were considered for inclusion 
in the multivariable Cox proportional hazards regression 
model. Because of the limited sample size, parsimonious 
models were preferred. Variables reflecting overlapping 
staging information were not entered simultaneously into 
the same model. Hazard ratios (HRs) with 95% confidence 
intervals (CIs) were reported. All statistical tests were two-
sided, and p<0.05 was considered statistically significant.

RESULTS
A total of 95 patients were included in the analysis. 
The majority of the patients were male, with 88 (92.6%) 
males and 7 (7.4%) females. Regarding age distribution, 
47 patients (48.4%) were ≤60 years, while 48 patients 
(51.6%) were >60 years. Hemoglobin levels before 
treatment were ≥12 g/dL in 49 patients (51.6%) and <12 
g/dL in 46 patients (48.4%). According to tumor staging, 
43 patients (45.3%) had T4 disease, 19 (20.0%) had T3, 19 
(20.0%) had T2, and 14 (14.7%) had T1 tumors. In terms 
of nodal status, 67 patients (70.5%) were classified as N0, 
20 (21.1%) as N1, and 8 (8.4%) as N2. The overall stage 
distribution showed that 46 patients (48.4%) were stage 
IV, 24 (25.3%) were stage III, 11 (11.6%) were stage II, 
and 14 (14.7%) were stage I. The most common primary 
tumor location was the glottic region (55.8%), followed by 
the supraglottic region (43.2%), while subglottic tumors 
were rare (1.1%). Anterior commissure involvement was 
observed in 44.2% of patients, and thyroid cartilage 
invasion in 43.2%. Histopathological evaluation revealed 
that 20.0% of tumors were well differentiated, 58.9% 
were moderately differentiated, and 21.1% were poorly 
differentiated. Regarding treatment setting, 48 patients 
(50.5%) received definitive radiotherapy-based treatment, 
whereas 47 patients (49.5%) received postoperative 
radiotherapy-based treatment. Among the 47 patients 
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who underwent surgery, the most frequently performed 
surgical procedure was total laryngectomy (40, 85.1%), 
followed by partial laryngectomy (7, 14.9%). Among the 
47 patients who underwent surgery, neck dissection was 
performed in 42 (89.4%); of these, 26 patients underwent 
bilateral neck dissection (Table 1).

Table 1. Demographic, tumor, and treatment characteristics of 
the study population (n = 95)
Demographic Characteristics n (%)
Age (year)

 ≤60 47 (48.4)
>60 48 (51.6)

Hemoglobin level (g/dL)
≥12 49 (51.6)
<12 46 (48.4)

Gender
Male 88 (92.6)
Female 7 (7.4)

Tumor Staging (AJCC 2010)
T1 14 (14.7)
T2 19 (20.0)
T3 19 (20.0)
T4 43 (45.3)
N0 67 (70.5)
N1 20 (21.1)
N2 8 (8.4)
Stage I 14 (14.7)
Stage II 11 (11.6)
Stage III 24 (25.3)
Stage IV 46 (48.4)

Tumor Location
Supraglottic 41 (43.2)
Glottic 53 (55.8)
Subglottic 1 (1.1)
Anterior commissure involvement 42 (44.2)
Thyroid cartilage invasion 41 (43.2)

Tumor Differentiation
Well differentiated 19 (20.0)
Moderately differentiated 56 (58.9)
Poorly differentiated 20 (21.1)

Pathological Characteristics (Patients Undergoing Surgery, n=47)
Positive surgical margin 19 (40.4)
Close surgical margin 9 (19.1)
Negative surgical margin 19 (40.4)
Perineural invasion 7 (14.9)
Lymphovascular invasion 11 (23.4)

Treatment Characteristics
Definitive radiotherapy-based treatment 48 (50.5)
Postoperative radiotherapy-based treatment 47 (49.5)

Neck dissection status among operated patients (n = 47)
Neck dissection performed 42(89.4)
No neck dissection 5(10.6)

Surgery Type Among Operated Patients (n = 47)
Total laryngectomy 40 (85.1)
Partial laryngectomy 7 (14.9)

Percentages for treatment setting were calculated for the overall cohort (n = 95). 
Percentages for surgery type and neck dissection status were calculated among operated 
patients (n = 47).

EFS and OS were evaluated according to 
clinicopathological variables using the Kaplan–
Meier method, and RMST values were calculated 
at 24 and 60 months. No statistically significant 
differences in EFS or OS were found with respect 
to age, sex, hemoglobin level, tumor stage, overall 
stage, tumor location, thyroid cartilage invasion, 
treatment setting, surgical margin status, perineural 
invasion, lymphovascular invasion, concurrent 
chemoradiotherapy, or treatment interruption 
longer than 5 days. Although patients with lower 
tumor stage (T1-T2) and earlier disease stage (stage 
I-II) tended to have better survival outcomes than 
those with more advanced disease, these differences 
were not statistically significant. By contrast, lymph 
node involvement was associated with lower 
survival times and was significantly associated 
with both EFS (p=0.007) and OS (p=0.002). Tumor 
differentiation was not significantly associated with 
EFS (p=0.38), but it was significantly associated with 
OS (p=0.036). Anterior commissure involvement 
was also significantly associated with shorter EFS 
(p=0.008), whereas no significant relationship was 
observed with OS (p=0.234). In summary, lymph node 
involvement and anterior commissure involvement 
were the main variables associated with EFS, while 
lymph node involvement and tumor differentiation 
were associated with OS in unadjusted analyses. RMST 
analysis also provided an absolute estimate of survival 
loss within clinically relevant time windows. Node-
positive patients had fewer EFS months than node-
negative patients at both 24 and 60 months (4.17 and 
13.13 months, respectively), with corresponding OS 
losses of 4.60 and 15.90 months. Anterior commissure 
involvement was likewise associated with shorter 
EFS at 24 and 60 months (3.53 and 11.91 months, 
respectively). These findings supported the clinical 
relevance of the survival differences observed in the 
Kaplan-Meier analyses (Table 2).

In multivariable Cox regression analysis for OS, 
lymph node involvement remained an independent 
adverse prognostic factor (HR: 2.783, 95% CI: 
1.385-5.591, p=0.004). Treatment setting (HR: 
0.741, 95% CI: 0.375-1.466, p=0.389), concurrent 
chemoradiotherapy (HR: 1.163, 95% CI: 0.599-
2.259, p=0.656), and tumor differentiation (overall 
p=0.464) were not independently associated with 
OS. In multivariable analysis for EFS, lymph node 
involvement (HR: 2.413, 95% CI: 1.257-4.63, p=0.008) 
and anterior commissure involvement (HR: 2.2, 95% 
CI: 1.212-3.993, p=0.010) remained independent 
prognostic factors, whereas treatment setting (HR: 
0.821, 95% CI: 0.443-1.522, p=0.531) and concurrent 
chemoradiotherapy (HR: 1.119, 95% CI: 0.586-2.134, 
p=0.734) were not significantly associated with EFS 
(Table 3).
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Table 2. Event-free survival (EFS) and overall survival (OS) analyses according to clinicopathological variables using restricted mean 
survival time (RMST) at 24 and 60 months (Kaplan–Meier method).

EFS RMST 
(24 months)

EFS RMST 
(60 months) EFS p value OS RMST 

(24 months)
OS RMST 

(60 months) OS p value

Age (year) 0.85 0.97

≤60 18.06 36.03 19.78 42.02

>60 18.32 38.53 19.97 43.34

Gender 0.27 0.14

Male 18.37 37.89 20.15 43.38

Female 16.52 32.16 16.96 36.40

Hemoglobin level (g/dL) 0.32 0.25

≥12 18.46 39.59 19.19 41.75

<12 18.13 35.49 20.63 44.04

Tumor Staging 0.25 0.25

T1-T2 19.34 42.30 21.93 48.06

T3-T4 17.97 36.55 18.81 39.96

Lymph Node Involvement 0.007 0.002

Negative 19.46 41.23 21.30 47.50

Positive 15.29 28.10 16.7 31.60

Stage 0.16 0.17

I-II 20.93 44.34 22.58 50.26

III-IV 17.26 34.97 18.93 40.04

Differentiation 0.38 0.036

Well 19.39 42.93 22.90 56.65

Moderate 17.74 36.49 20.77 44.97

Poor 18.50 34.08 20.66 39.61

Tumor Location 0.25 0.12

Glottic 19.06 39.36 21.31 46.86

Non-glottic 17.14 34.90 18.11 37.54

Anterior commissure involvement 0.008 0.234

No 19.79 42.76 21.6 47.1

Yes 16.26 30.85 20.1 43.5

Thyroid Cartilage Invasion 0.11 0.14

No 19.85 41.62 21.06 46.44

Yes 16.05 31.92 18.33 37.81

Treatment setting 0.86 0.77

Definitive 18.56 35.68 19.64 40.17

Postoperative 18.67 38.14 18.55 39.98

Surgical Margin 0.25 0.1

Negative 16.99 33.71 20.08 42.80

Close 14.29 27.79 15.30 28.80

Positive 20.36 44.98 21.51 47.93

Perineural Invasion 0.30 0.70

Negative 17.72 38.62 20.00 42.61

Positive 9.91 26.49 18.74 42.17

Lymphovascular Invasion 0.11 0.28

Negative 18.01 39.82 20.40 44.70

Positive 10.98 30.32 17.55 33.99

Concurrent Chemoradiotherapy 0.65 0.85

No 19.38 39.04 21.15 44.39

Yes 17.67 36.67 19.32 42.06

Treatment Interruption 0.44 0.89

≤5 days 18.56 37.95 19.64 42.04

>5 days 15.43 33.43 21.98 48.91
Survival outcomes were estimated using the Kaplan-Meier method. RMST values at 24 and 60 months are presented to show the average survival time accumulated within fixed follow-up 
horizons and to facilitate absolute between-group comparisons in months. P values were derived from log-rank tests and are provided separately from RMST estimates.
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Follow-up and Survival Outcomes
Median follow-up was estimated using the reverse 
Kaplan-Meier method and was found to be 56.7 months. 
In the OS analysis, 43 deaths were recorded, and 52 
patients were censored. The median OS was 69.2 months 
(95% CI, 50.3-88.1), with 2-year and 5-year OS rates of 
71.2% and 55.8%, respectively. In the EFS analysis, 48 
events were observed, while 47 patients were censored. 
The median EFS was 59.6 months (95% CI, 27.9-91.3), 
and the 2-year and 5-year EFS rates were 60.2% and 
48.4%, respectively (Figure 1).

DISCUSSION
In the present study, we evaluated clinicopathological 
factors influencing survival in patients with laryngeal 
squamous cell carcinoma treated with curative 
radiotherapy, and lymph node involvement emerged as 
the strongest prognostic determinant for both OS and 

EFS. In the multivariable Cox regression analysis, lymph 
node involvement remained an independent prognostic 
factor for both survival outcomes, further supporting 
the well-established role of cervical nodal metastasis 
as a key indicator of tumor aggressiveness in laryngeal 
cancer. Previous studies have similarly reported that the 
presence of nodal disease adversely affects both local 
control and long-term survival outcomes. 

In a comprehensive review, Steuer et al. emphasized 
that nodal involvement represents one of the most 
important prognostic factors in head and neck 
squamous cell carcinomas (6). Lymph node involvement 
was significantly associated with both EFS and OS in the 
log-rank analysis. RMST analysis also demonstrated a 
clinically meaningful reduction in survival time among 
node-positive patients. At 60 months, node-positive 
patients had 13.13 fewer EFS months and 15.90 fewer 
OS months than node-negative patients. Thus, RMST 
complemented the log-rank and Cox analyses by 

Table 3. Multivariable Cox regression analysis for overall survival and event-free survival
Outcome Variable Hazard Ratio (HR) 95% CI p value
Overall Survival

Lymph Node Involvement 2.783 1.385 – 5.591 0.004
Tumor differentiation (overall)        —        — 0.464
Moderate vs well Differentiation 1.741 0.724 – 4.190 0.216
Poor vs well Differentiation 1.646 0.534 – 5.071 0.385
Treatment setting (postoperative vs definitive) 0.741 0.375–1.466 0.389
Concurrent chemoradiotherapy 1.163 0.599–2.259 0.656

Event-Free Survival
Lymph Node Involvement 2.413 1.257–4.63 0.008
Anterior Commissure Involvement 2.200 1.212–3.993 0.010
Treatment setting (postoperative vs definitive) 0.821 0.443–1.522 0.531
Concurrent chemoradiotherapy 1.119 0.586–2.134 0.734

HR: hazard ratio; CI: confidence interval. Variables with p<0.10 in log-rank analysis and clinically relevant treatment-related variables were considered for the multivariable Cox proportional 
hazards model. Because of the limited sample size, parsimonious models were preferred. The reference category for tumor differentiation was well differentiated.

Figure 1. Kaplan–Meier curves for EFS and OS in the study cohort.
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providing an absolute measure of survival loss, while the 
multivariable model confirmed the independent adverse 
prognostic effect of nodal involvement. Similarly, Grover 
et al. reported significantly worse OS and EFS in patients 
with nodal metastases, emphasizing the importance 
of regional disease burden (8). Consistent with our 
results, Bernasconi et al. reported that increased nodal 
tumor volume and lymph node involvement are 
strongly associated with poorer survival outcomes in 
patients with oral and head and neck squamous cell 
carcinoma (10). Similarly, Pelaz et al. highlighted that 
cervical lymph node metastasis remains one of the 
most important determinants of prognosis in these 
tumors (11). Although T stage and overall stage were 
not significantly associated with OS or EFS, lower-
stage groups showed numerically better survival. This 
lack of statistical significance may be related to the 
limited sample size, the predominance of advanced-
stage cases, treatment heterogeneity, and the use of 
diagnosis date as the starting point for survival analyses. 
Another notable finding of our study was that anterior 
commissure involvement emerged as an independent 
prognostic factor for EFS. Its significance in the log-
rank analysis and multivariable model suggests that the 
anterior commissure may represent a clinically relevant 
laryngeal subsite influencing local tumor behavior. This 
observation may be explained by the complex anatomy 
of the anterior commissure and its close relationship 
with the thyroid cartilage. In particular, the absence 
of the inner perichondrium in this region has been 
proposed as a potential pathway for submucosal tumor 
extension.

Anterior commissure involvement has been regarded 
as a potentially unfavorable feature in laryngeal 
cancer because of its anatomical characteristics, which 
may facilitate submucosal spread and extension to 
adjacent structures, thereby increasing the risk of 
local persistence or recurrence (12). Evidence from a 
systematic review, meta-analysis, and clinical series 
suggests that its adverse prognostic effect is observed 
more consistently in local control and recurrence-
related outcomes than in OS (12–14). Although most 
published data are derived from early-stage glottic 
tumors, our findings are broadly consistent with this 
pattern. In the present study, anterior commissure 
involvement was associated with EFS rather than OS, 
suggesting that its prognostic relevance may be driven 
primarily by recurrence-related events (15). Similarly, 
anterior commissure involvement was associated with 
an approximately 11.9-month reduction in EFS at 60 
months, supporting the clinical relevance of this finding. 
Tumor differentiation was associated with OS in the 
log-rank analysis in our study; however, this association 
was not maintained in the multivariable model. In the 
literature, poorly differentiated tumors have often been 
reported to exhibit more aggressive biological behavior 

and to be associated with poorer outcomes (16). 
However, this finding may reflect confounding by other 
clinicopathological factors that were more strongly 
associated with survival in our cohort, particularly lymph 
node involvement. In addition, the limited sample size 
and the relatively small numbers in some differentiation 
subgroups may have reduced the precision of the 
adjusted estimates. Therefore, tumor differentiation 
may be associated with outcome in unadjusted analyses 
without remaining an independent prognostic factor 
after multivariable adjustment. In contrast, nodal 
disease burden has consistently been identified as a 
major determinant of survival outcomes in laryngeal 
cancer  (17).  Consequently, in several studies the 
significance observed in initial log-rank analyses has not 
been maintained in multivariable models. In the surgical 
subgroup, perineural invasion, lymphovascular invasion, 
and surgical margin status were not significantly 
associated with survival outcomes. The findings 
related to surgical margin status should be interpreted 
cautiously. The relatively small surgical subgroup and 
the limited number of patients in each margin category 
may have reduced statistical power and contributed 
to unstable results. In addition, because margin status 
was evaluated only in operated patients, selection bias 
cannot be excluded, and postoperative radiotherapy 
may have attenuated the observable effect of margin 
status on survival. However, these analyses were limited 
to the 47 patients who underwent surgery, resulting 
in a relatively small subgroup and reduced statistical 
power. Therefore, conclusions regarding these surgical-
pathological variables should be interpreted cautiously, 
and the lack of statistical significance should not be 
considered definitive evidence that these factors have 
no prognostic relevance. 

Previous studies have suggested that both perineural and 
lymphovascular invasion may be associated with poorer 
survival outcomes in head and neck cancers. Similarly, 
Krishnamurthy S et al. indicated that lymphovascular 
invasion may also be related to unfavorable prognostic 
outcomes. However, the prognostic significance of these 
factors can vary depending on tumor stage, treatment 
modality, and characteristics of the patient population 
(18). Overall, the findings of the present study further 
support the prognostic importance of nodal status 
in laryngeal cancer. In addition, anterior commissure 
involvement may represent a potential prognostic 
indicator, particularly for EFS. These observations 
highlight the importance of careful assessment of 
nodal status in treatment planning and follow-up 
strategies. Moreover, patients with anterior commissure 
involvement may require closer surveillance because of 
a potentially higher risk of recurrence-related events. 
Future studies with larger patient populations and 
preferably multicenter designs are needed to further 
clarify these associations.
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The main limitations of this study include its 
retrospective design, single-center data, small 
sample sizes in some subgroups (very low n in certain 
categories), heterogeneity in treatment approaches 
(definitive vs. postoperative/adjuvant radiotherapy 
and concurrent chemoradiotherapy), and the 
possibility of missing data for some variables. To 
improve interpretability, treatment setting was also 
considered as definitive or postoperative according 
to whether radiotherapy was delivered without or 
after surgery; however, the mixed treatment context 
of the cohort should still be taken into account when 
interpreting the survival findings. In addition, survival 
outcomes were calculated from the date of diagnosis; 
because the cohort included both patients treated 
with definitive radiotherapy and those receiving 
postoperative radiotherapy, the interval between 
diagnosis and initiation of radiotherapy may have varied 
across patients, potentially introducing additional 
heterogeneity into the survival analyses. Moreover, 
the use of conventional two-dimensional radiotherapy 
techniques reflects the historical treatment period of 
this cohort. Compared with modern techniques such 
as IMRT, two-dimensional radiotherapy provides less 
conformal target coverage and more limited sparing 
of surrounding normal tissues, which may affect local 
control, treatment-related toxicity, and treatment 
continuity. Therefore, the absolute survival outcomes 
observed in this study should not be directly generalized 
to current radiotherapy practice. Accordingly, survival 
estimates, particularly in small subgroups, should be 
interpreted with caution. Despite these limitations, the 
study has several strengths. All patients were evaluated 
within a single center, and clinicopathological variables 
were analyzed using multivariable statistical models. 
In addition, the use of real-world clinical data provides 
findings that may contribute to clinical practice. 

CONCLUSION
Lymph node involvement was identified as an 
independent prognostic factor for both OS and EFS 
in patients with laryngeal squamous cell carcinoma 
treated with curative-intent radiotherapy. In addition, 
anterior commissure involvement emerged as an 
independent prognostic factor for EFS. These findings 
suggest that both lymph node status and anterior 
commissure involvement should be carefully considered 
in prognostic assessment, treatment planning, and 
follow-up strategies. In particular, patients with anterior 
commissure involvement may require closer surveillance 
because of a potentially higher risk of events. However, 
given the retrospective nature of the study, its single-
center design, and treatment heterogeneity, larger 
prospective multicenter studies are needed to confirm 
these findings.
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Aim: To evaluate the distribution of natural killer (NK) 
cells in portal and parenchymal regions of liver biopsies 
in patients with chronic hepatitis B (HBV) and hepatitis C 
(HCV), and to investigate their relationship with fibrosis.

Material and Method: Liver biopsies from 20 chronic HCV 
patients, 19 chronic HBV patients, and 19 control subjects 
were retrospectively analyzed. All patients were treatment-
naïve at the time of biopsy. Immunohistochemical staining 
was performed using CD16, CD56, CD57, and IgG markers. 
NK cell counts were evaluated in portal and parenchymal 
areas. Fibrosis was assessed using the Ishak scoring 
system. Statistical analyses included one-way ANOVA and 
Spearman correlation tests.

Results: NK cell counts (CD16, CD56, IgG) were significantly 
higher in both portal and parenchymal regions in HBV 
and HCV patients compared to controls (p<0.05). CD57-
positive cell counts differed among the study groups 
in both portal and parenchymal regions, with a more 
pronounced increase in the portal compartment. A 
negative correlation was observed between CD57-positive 
NK cell distribution and fibrosis, which was statistically 
significant in HBV patients (rs: -0.589, p=0.01).

Conclusion: NK cell accumulation is increased in chronic 
viral hepatitis, particularly in portal and parenchymal 
compartments. The inverse relationship between 
CD57-positive NK cells and fibrosis suggests a potential 
regulatory role in disease progression.

Keywords: Natural killer cells, hepatitis B, hepatitis C, 
liver biopsy, fibrosis

Amaç: Kronik hepatit B (HBV) ve hepatit C (HCV) 

hastalarında karaciğer biyopsilerinde doğal öldürücü (NK) 

hücrelerin portal ve parankimal dağılımını ve fibrozis ile 

ilişkisini değerlendirmek.

Gereç ve Yöntem: 20 HCV, 19 HBV hastası ve 19 

kontrol grubuna ait karaciğer biyopsileri retrospektif 

olarak incelendi. CD16, CD56, CD57 ve IgG ile 

immünohistokimyasal boyama yapıldı. NK hücreleri 

portal ve parankimal alanlarda sayıldı. Fibrozis Ishak skoru 

ile değerlendirildi. İstatistiksel analizlerde ANOVA ve 

Spearman korelasyon testleri kullanıldı.

Bulgular: HBV ve HCV hastalarında CD16, CD56 ve IgG 

pozitif NK hücre sayıları kontrol grubuna göre anlamlı 

derecede yüksekti (p<0.05). CD57 yalnızca parankimal 

alanda artış gösterdi. CD57 ile fibrozis arasında negatif 

korelasyon saptandı ve HBV grubunda anlamlıydı (rs: -0.589, 

p=0.01).

Sonuç: Kronik viral hepatitte NK hücre birikimi artmıştır. 

CD57 pozitif hücreler ile fibrozis arasındaki ters ilişki hastalık 

progresyonunda düzenleyici rolü düşündürmektedir.

Anahtar Kelimeler: Doğal öldürücü hücreler, hepatit B, 

hepatit C, karaciğer biyopsisi, fibrozis
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INTRODUCTION
Chronic hepatitis B (HBV) and hepatitis C (HCV) 
infections remain major global health problems, 
affecting more than 500 million individuals worldwide 
and representing leading causes of chronic liver 
disease, cirrhosis, and hepatocellular carcinoma 
(1,2). The progression of chronic viral hepatitis is 
determined not only by viral replication but also by 
host immune responses, particularly components of 
the innate immune system (3).

In the healthy adult liver, lymphocytes are relatively 
scarce; therefore, the presence of intrahepatic 
lymphocytes is considered a hallmark of pathological 
processes. In chronic hepatitis, these infiltrating cells 
are predominantly activated and proinflammatory, 
with enrichment of innate immune effectors such as 
NK cells (4,5). 

NK cells play a central role in antiviral defense 
through cytotoxicity and cytokine secretion, while 
also contributing to immune-mediated tissue injury 
(6). Their activity is tightly regulated by a balance 
between activating and inhibitory receptors (7).

Chronic HBV and HCV infections are associated 
with functional alterations in NK cells, including 
impaired cytotoxicity and immune exhaustion 
(8,9). Beyond antiviral immunity, NK cells also 
regulate liver fibrogenesis by inducing apoptosis of 
activated hepatic stellate cells via TRAIL- and NKG2D-
dependent mechanisms (10,11).

However, this antifibrotic function may be impaired 
in advanced disease due to immunosuppressive 
cytokines such as TGF-β, contributing to 
fibrosis progression (12). Despite these insights, 
compartment-specific NK cell distribution and subset-
specific roles remain incompletely understood. 
Recent evidence further suggests that intrahepatic 
immune cell composition is a critical determinant 
of disease progression and therapeutic response in 
chronic viral hepatitis (13).

MATERIAL AND METHOD 
Patients
The pathology database of Marmara University 
Faculty of Medicine, Department of Pathology, was 
retrospectively reviewed to identify patients older than 
18 years with histologically confirmed diagnoses of 
chronic hepatitis B, chronic hepatitis C, or normal liver 
tissue. This study was conducted in accordance with 
the ethical principles of the Declaration of Helsinki. 
As a retrospective study using archived pathology 
specimens, formal ethics committee approval was not 
required. Patient confidentiality and data privacy were 

strictly maintained throughout the study. Patients with 
clinical or histopathological evidence of autoimmune 
hepatitis, toxic hepatitis, or steatohepatitis were 
excluded.

Eligible cases were selected based on the availability of 
adequate liver core biopsy specimens for histological 
and immunohistochemical evaluation. Normal liver 
tissue obtained from hepatic resections performed for 
colorectal metastasectomy in 19 patients served as the 
control group. No formal sample size calculation was 
performed due to the retrospective nature of the study.

Histological Evaluation
Liver biopsy specimens were fixed in 10% buffered 
formalin and embedded in paraffin. Hematoxylin and 
eosin (H&E)-stained sections were independently 
evaluated under light microscopy by two experienced 
pathologists who were blinded to the clinical data. 
Trichrome-stained sections were additionally assessed 
for collagen deposition and fibrosis.

Necroinflammatory activity and fibrosis were 
evaluated semi-quantitatively using the modified Ishak 
histological activity index. Necroinflammatory activity 
was graded on a scale of 0–18, and fibrosis was staged 
on a scale of 0–6. Scores were recorded separately for 
each case. 

Immunohistochemistry
Immunohistochemical (IHC) staining was performed 
on formalin-fixed, paraffin-embedded liver tissue 
sections using antibodies against CD16 (Leica/
Novocastra, clone 2H7, dilution 1:40), CD56 (Leica/
Novocastra, clone 1B6, dilution 1:100), CD57 (Leica/
Novocastra, clone NK-1, dilution 1:50), IgG (Leica/
Novocastra, dilution 1:200). 

Positively stained lymphoid cells were quantified in 
three portal tracts and three lobular parenchymal areas 
under high-power fields (HPF). Periportal (interface) 
regions were specifically evaluated for the presence 
of positively stained non-Kupffer lymphoid cells. Non-
specific staining in Kupffer cells was excluded from 
analysis.

CD16 (FcγRIII) is a low-affinity Fc receptor expressed on 
NK cells and plays a key role in antibody-dependent 
cellular cytotoxicity (ADCC) (12). CD56 (neural cell 
adhesion molecule, NCAM) is a well-established 
marker of NK cells and is associated with cytotoxic 
function and immune regulation (13). CD57 (HNK-
1) identifies a subset of terminally differentiated NK 
cells with enhanced cytotoxic capacity and distinct 
functional properties (14).

IgG immunostaining was used to identify 
immunoglobulin-containing lymphoid cells and to 
assess humoral immune components within the hepatic 
microenvironment (15). 
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Statistical Analysis
All statistical analyses were conducted using 
SPSS software (version 17.0; IBM Corp., Armonk, 
NY, USA). Continuous variables were assessed for 
normality using appropriate distribution tests. 
Demographic and histopathological variables are 
presented as mean (range) in Table 1, whereas 
immunohistochemical cell counts are presented 
as mean±standard deviation (SD) in Table 2. 
Comparisons among groups were performed using 
one-way analysis of variance (ANOVA), followed 
by Bonferroni-adjusted post hoc tests for multiple 
pairwise comparisons.

Categorical variables were expressed as frequencies 
and percentages and analyzed using the chi-square 
test. The relationship between intrahepatic NK cell 
distribution and fibrosis stage was evaluated using 
Spearman’s rank correlation coefficient.

All statistical tests were two-tailed, and a p-value of 
less than 0.05 was considered indicative of statistical 
significance.

RESULTS
A total of 59 patients were included in the analysis, with 
a mean age of 47.3 years. The baseline demographic 
and histopathological characteristics are presented in 
Table 1.

Table 1. Clinical and histopathological characteristics of the 
study population.

Characteristics Normal 
(n=19)

Hepatitis B 
(n=19)

Hepatitis C 
(n=20)

Age, years (mean [range]) 47 (23-72) 42.11 (23-56) 52.55 (24-67)
Male, n (%) 11 (55%) 10 (52.6%) 8 (40%)
Ishak – Necroinflammatory 
score, (mean) - 8.74 6.7

Ishak – Fibrosis stage, (mean) - 2.68 1.65
Note: Data are presented as mean (range) for continuous variables and n (%) for categorical 
variables. Necroinflammatory activity and fibrosis were assessed using the modified Ishak 
scoring system. Percentages were calculated within each study group. HBV, hepatitis B virus; 
HCV, hepatitis C virus; —, not applicable.

Quantitative immunohistochemical analysis 
demonstrated significant differences in NK cell marker 
counts among the control, chronic HBV, and chronic 
HCV groups (Table 2). Bonferroni-adjusted post hoc 
comparisons showed that parenchymal CD16-positive 
cell counts were significantly higher in the chronic HBV 
group than in the chronic HCV group (adjusted p=0.016), 
whereas parenchymal CD56-positive cell counts were 
significantly higher in the chronic HCV group than in the 
chronic HBV group (adjusted p=0.027). No significant 
differences were observed between the HBV and HCV 
groups for the remaining parenchymal or portal markers 
(all adjusted p>0.05). (Table 2).

Table 2. Distribution of immunohistochemically positive cells in 
the parenchymal and portal compartments of liver biopsies

Control 
(n=19)

Chronic HCV  
(n=20)

Chronic HBV 
(n=19)

Overall 
p-value

Parenchymal Areas
CD16 4.0±1.78 7.4±3.1 10.3±4.08 <0.001
CD57 6.65±3.01 9.05±2.89 8.05±3.20 0.05
CD56 0.15±0.37 0.75±0.91 0.21±0.42 0.006
IgG 1.30±1.45 6.4±4.3 5.50±3.74 <0.001

Portal
CD16 2.45±1.67 7.4±3.4 7.68±5.11 <0.001
CD57 4.8±3.17 11.4±6.14 11±5.5 <0.001
CD56 0.05±0.22 0.40±0.59 0.05±0.23 0.009
IgG 4.35±4.01 29.55±18.84 32.21±17.03 <0.001

Note: Data are presented as mean±standard deviation. Overall comparisons among the 
three groups were performed using one-way analysis of variance (ANOVA), followed by 
Bonferroni-adjusted post hoc pairwise comparisons. Parenchymal CD16-positive cell counts 
were significantly higher in the chronic HBV group than in the chronic HCV group (adjusted 
p=0.016), whereas parenchymal CD56-positive cell counts were significantly higher in 
the chronic HCV group than in the chronic HBV group (adjusted p=0.027). No significant 
differences were observed between the HBV and HCV groups for the remaining markers 
(all adjusted p>0.05). CD, cluster of differentiation; IgG, immunoglobulin G; HBV, hepatitis 
B virus; HCV, hepatitis C virus.

Representative immunohistochemical staining 
demonstrated increased CD16-positive NK cell infiltration 
in both parenchymal and portal compartments in chronic 
hepatitis compared to controls (Figure 1).

Figure 1. Immunohistochemical expression of CD16 in liver tissue. 
Representative images show CD16-positive cells in parenchymal regions 
(a–c) and portal regions (d–f). Control subjects are shown in panels (a, 
d), patients with chronic hepatitis B in panels (b, e), and patients with 
chronic hepatitis C in panels (c, f ). Original magnification ×40.

In contrast, CD57-positive NK cells showed a significant 
increase only in parenchymal areas, with no statistically 
significant difference observed in portal regions (Figure 2).

Figure 2. Immunohistochemical expression of CD57 in liver tissue.  
Representative images show CD57-positive cells in parenchymal regions 
(a–c) and portal regions (d–f). Control subjects are shown in panels (a, 
d), patients with chronic hepatitis B in panels (b, e), and patients with 
chronic hepatitis C in panels (c, f ). Original magnification ×40..
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Correlation analysis revealed an inverse relationship 
between CD57-positive NK cell counts and fibrosis stage 
in both HBV and HCV groups (Spearman’s rs = -0.589 and 
-0.404, respectively). However, this association reached 
statistical significance only in patients with chronic HBV 
infection (p=0.01).

CD56-positive NK cells also demonstrated increased 
infiltration in both portal and parenchymal 
compartments in chronic viral hepatitis compared to 
controls (Figure 3).

Figure 3. Immunohistochemical expression of CD56 in liver tissue. 
Representative images showing CD56-positive cells in parenchymal 
regions (a–c) and portal areas (d–f ). Control subjects are shown in 
panels (a, d), patients with chronic hepatitis B in panels (b, e), and 
patients with chronic hepatitis C in panels (c, f ). CD56-positive NK cells 
demonstrate increased infiltration in both portal and parenchymal 
compartments in chronic viral hepatitis compared to controls. Original 
magnification ×40.

IgG-positive cells were markedly increased in both portal 
and parenchymal regions in chronic viral hepatitis, 
reflecting enhanced humoral immune activity. 

In line with these quantitative findings, 
immunohistochemical analysis demonstrated a 
marked increase in IgG-positive cells in both portal 
and parenchymal regions in patients with chronic HBV 
and HCV compared to controls (Figure 4)

Figure 4. Immunohistochemical expression of IgG in liver tissue. 
Representative images showing IgG-positive cells in parenchymal 
regions (a–c) and portal areas (d–f ). Control subjects are shown in 
panels (a, d), patients with chronic hepatitis B in panels (b, e), and 
patients with chronic hepatitis C in panels (c, f ). IgG-positive cells are 
markedly increased in both portal and parenchymal regions in chronic 
viral hepatitis, reflecting enhanced humoral immune activity. Original 
magnification ×40.

Statistically significant differences were observed across 
all groups, indicating robust alterations in intrahepatic 
NK cell distribution in chronic viral hepatitis.

DISCUSSION
This study demonstrates a significant increase in NK 
cell infiltration across both portal and parenchymal 
compartments in patients with chronic HBV and HCV 
infections, supporting the central role of innate immune 
activation in chronic viral hepatitis.

The observed increase in CD16- and CD56-positive NK 
cells reflects the expansion of cytotoxic and activated 
NK cell subsets within the hepatic microenvironment. 
NK cells exert antiviral effects through direct cytotoxicity 
against infected hepatocytes and the secretion of 
proinflammatory cytokines. This is consistent with 
current evidence indicating that intrahepatic NK cells 
are key regulators of antiviral immunity and immune-
mediated liver injury in chronic viral hepatitis (6,7).

CD57-positive cell counts were increased in both 
portal and parenchymal compartments, with a more 
pronounced difference in portal regions. This portal 
enrichment may reflect the recruitment or retention 
of differentiated cytotoxic lymphocytes within portal 
inflammatory infiltrates, which represent major sites of 
immune activity in chronic viral hepatitis. In contrast, 
parenchymal CD57-positive cells may participate in 
lobular immune surveillance and interactions with 
infected or injured hepatocytes. However, because 
CD57 is not exclusively expressed by NK cells and 
double immunostaining or functional analyses were 
not performed, the cellular identity and mechanistic 
significance of this compartmental distribution cannot 
be determined conclusively.

The inverse correlation between CD57-positive 
cell counts and fibrosis, which reached statistical 
significance only in the chronic HBV group, may suggest 
a potential association with antifibrotic immune 
activity. Experimental studies have demonstrated that 
NK cells can selectively induce apoptosis of activated 
hepatic stellate cells via TRAIL- and NKG2D-dependent 
pathways, thereby limiting fibrogenesis (9,10). However, 
the present immunohistochemical findings do not 
establish that CD57-positive cells directly mediate this 
antifibrotic effect. Further phenotypic and functional 
studies are required to clarify this relationship.

IgG-positive cells were also increased, reflecting enhanced 
humoral immune activation and B cell–mediated 
responses within the hepatic microenvironment. Clinical 
data further suggest that specific NK cell subsets are 
associated with reduced fibrosis severity, particularly in 
chronic HBV infection, supporting a protective role of NK 
cells in disease progression (11).

However, this protective effect appears to be context-
dependent. In advanced stages of chronic liver 
disease, NK cell function may become impaired due to 
immunosuppressive cytokines such as transforming 
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growth factor-β (TGF-β), leading to functional exhaustion 
and diminished antifibrotic activity (15). Recent studies 
have further demonstrated that chronic exposure to 
inflammatory and immunosuppressive signals reshapes 
NK cell phenotype and function, contributing to 
persistent inflammation and fibrogenesis (16).

These findings highlight the dual role of NK cells as 
both antiviral effectors and regulators of fibrogenesis. 
The dynamic balance between NK cell activation and 
functional impairment may represent a key determinant 
of disease progression in chronic viral hepatitis.

The present study has several limitations. Its 
retrospective design and relatively small sample size 
may limit the generalizability of the findings. In addition, 
functional assays of NK cell activity were not performed, 
which could have provided further mechanistic insights.

Collectively, these data position NK cells at the 
intersection of antiviral immunity and fibrogenesis, 
highlighting their potential as both biomarkers and 
therapeutic targets in chronic liver disease.

CONCLUSION
This study demonstrates that NK cell infiltration is 
significantly increased in both portal and parenchymal 
compartments in chronic HBV and HCV infections, 
underscoring the central role of innate immune 
activation in chronic liver disease. The selective 
expansion of CD16- and CD56-positive NK cell subsets 
reflects an enhanced cytotoxic immune response, 
whereas the inverse association between CD57-positive 
NK cells and fibrosis highlights a potential antifibrotic 
function.

These findings support a model in which intrahepatic 
NK cells exert a dual and context-dependent role, acting 
as antiviral effectors while simultaneously modulating 
fibrogenesis. The balance between NK cell activation 
and functional impairment may represent a critical 
determinant of disease progression.

From a translational perspective, NK cell subsets 
may serve not only as biomarkers of disease 
activity and fibrosis but also as potential targets 
for immunomodulatory therapies in chronic viral 
hepatitis. Future prospective and mechanistic studies 
are essential to validate these findings and to explore 
NK cell–targeted therapeutic strategies in chronic viral 
hepatitis.
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Aim: Surgical repair of Stanford type A aortic dissection 
performed under total circulatory arrest (TCA) is a complex 
procedure associated with substantial risks of neurological 
complications and mortality. The optimal combination of 
hypothermic strategy, cerebral perfusion technique, and TCA 
duration for improving postoperative outcomes remains a 
matter of ongoing debate. This study aimed to evaluate the 
association of total circulatory arrest (TCA) duration, degree of 
hypothermia, and operative characteristics with postoperative 
clinical outcomes in patients undergoing surgical repair for 
Stanford type A aortic dissection.
Material and Method: We retrospectively analyzed 231 
patients (2004–2014) undergoing aortic surgery with TCA. 
Demographic data, operative variables, hypothermia levels, 
and perfusion strategies were assessed. Statistical analysis 
included nonparametric tests and Kaplan–Meier survival 
curves.
Results: Mean age was 55.9±12.2 years (70.6% male). Mean 
TCA duration was 29.3±10.4 minutes. ACP was used in 59.3% 
of patients and RCP in 40.7%. Overall mortality was 38.1%, 
and neurological complications occurred in 18.4% of patients. 
Hypothermia degree significantly influenced outcomes 
(p<0.05). Moderate hypothermia (20–22°C) was associated 
with the highest survival, whereas higher mortality rates were 
observed in both the 16–18°C and 22–28°C groups. Kaplan–
Meier analysis confirmed significant survival differences across 
temperature groups (log-rank p=0.009).
Conclusions: Moderate hypothermia (20–22°C) was associated 
with improved survival in patients undergoing aortic surgery 
with total circulatory arrest. These findings support careful 
selection of hypothermia level during TCA and provide 
additional evidence regarding factors associated with 
postoperative outcomes.

Keywords: Aortic surgery, aortic dissection, total circulatory 
arrest, hypothermia, cerebral perfusion

Amaç: Total sirkülatuvar arrest (TCA) altında gerçekleştirilen 
Stanford tip A aort diseksiyonu cerrahisi, ciddi nörolojik 
komplikasyonlar ve mortalite riski taşıyan kompleks bir girişimdir. 
Hipotermi düzeyi, serebral perfüzyon stratejisi ve TCA süresinin 
postoperatif sonuçlar üzerindeki etkileri halen tartışılmaktadır. 
Bu çalışmanın amacı, Stanford tip A aort diseksiyonu nedeniyle 
cerrahi tedavi uygulanan hastalarda toplam sirkülatuvar arrest 
(TCA) süresi, hipotermi düzeyi ve operatif özellikler ile postoperatif 
klinik sonuçlar arasındaki ilişkiyi değerlendirmektir.

Gereç ve Yöntem: TCA ile aort cerrahisi geçiren 231 hasta 
(2004–2014) retrospektif olarak incelendi. Demografik veriler, 
operatif değişkenler, hipotermi seviyeleri ve perfüzyon stratejileri 
değerlendirildi. İstatistiksel analizlerde parametrik olmayan testler 
ve Kaplan-Meier sağkalım eğrileri kullanıldı.

Bulgular: Ortalama yaş 55,9±12,2 yıl olup hastaların %70,6’sı 
erkektir. Ortalama TCA süresi 29,3±10,4 dakika olarak saptandı. 
Vakaların %59,3’ünde ACP, %40,7’sinde RCP uygulandı. Genel 
mortalite %38,1; nörolojik komplikasyon oranı %18,4 idi. Standart 
TCA sürelerinde ACP ve RCP arasında mortalite veya nörolojik 
sonuçlar açısından anlamlı fark bulunmadı (p>0,05). Ancak 
hipotermi derecesinin sonuçlar üzerinde anlamlı etkisi olduğu 
görüldü (p<0,05). Orta derece hipotermi (20–22°C) en yüksek 
sağkalım ile ilişkili bulunurken, 16–18°C ve 22–28°C gruplarında 
mortalite oranları daha yüksekti. Kaplan-Meier analizi, sıcaklık 
grupları arasında sağkalım açısından anlamlı fark olduğunu 
doğruladı (log-rank p=0,009).

Sonuç: Orta derecede hipotermi (20–22°C), total sirkülatuvar arrest 
altında aort cerrahisi uygulanan hastalarda en yüksek sağkalım 
oranı ile ilişkili bulunmuştur. Bu bulgular, TCA sırasında hipotermi 
düzeyinin dikkatle seçilmesinin önemini göstermektedir. Ancak 
20–22°C ve 22–28°C gruplarındaki hasta sayılarının sınırlı olması 
nedeniyle bu sonuçlar dikkatle yorumlanmalı ve daha geniş 
ölçekli çalışmalarla doğrulanmalıdır.

Anahtar Kelimeler: Aort cerrahisi, aort diseksiyonu, total 
sirkülatuvar arrest, hipotermi, serebral perfüzyon
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INTRODUCTION
Aortic dissection is an acute, potentially life-
threatening condition characterized by a tear in the 
intimal layer of the aortic wall, leading to separation 
of the media and the formation of a false lumen. 
Earlier population-based studies estimated its annual 
incidence to be approximately 2–3 cases per 100,000 
individuals, with a higher prevalence in men than in 
women (1). More recent population-based studies 
and meta-analyses have reported an incidence of 
approximately 4–5 cases per 100,000 person-years, 
reflecting improvements in diagnostic imaging, 
increased disease awareness, and aging populations 
rather than a true increase in disease occurrence 
(2). The pathogenesis of aortic dissection involves 
a complex interplay of structural weakness of the 
aortic wall, hypertension, genetic predisposition, and 
connective tissue disorders. In particular, conditions 
such as Marfan syndrome, Ehlers-Danlos syndrome 
type IV, and Turner syndrome disrupt the elastic and 
collagenous architecture of the aorta, significantly 
increasing the risk of dissection (3). 

Clinically, aortic dissection can be classified as acute, 
subacute, or chronic and is commonly categorized 
according to the Stanford or DeBakey systems, based 
on involvement of the ascending aorta, aortic arch, 
or descending aorta. Pathophysiologically, the initial 
intimal tear allows blood to enter the medial layer, 
creating a false lumen, which may result in aortic valve 
insufficiency, end-organ ischemia, or catastrophic 
rupture (4).

Surgical repair of the aorta, particularly in cases 
involving total circulatory arrest (TCA), poses significant 
challenges due to the high risk of cerebral and systemic 
organ injury. Hypothermia is a critical component 
of organ protection during TCA. Deep hypothermia 
(deep hypothermic circulatory arrest, DHCA) reduces 
metabolic demand and extends ischemic tolerance, but 
is associated with coagulopathy, increased bleeding, 
prolonged rewarming times, and impaired end-
organ perfusion. In contrast, moderate hypothermia 
combined with selective cerebral perfusion strategies 
antegrade (ACP) or retrograde (RCP) can provide 
effective neuroprotection while potentially reducing 
perioperative complications (5,6).

Current evidence indicates that, for TCA durations under 
30 minutes, ACP and RCP yield comparable outcomes 
in terms of mortality and neurological complications 
(7, 8). For longer TCA times, ACP may offer superior 
cerebral protection. Additionally, deep hypothermia 
has been associated with higher perioperative mortality 
and neurological risk, supporting the increasing use 
of moderate hypothermia protocols in contemporary 
practice (9,10).

Accordingly, the present study was designed to evaluate 
the interplay between total circulatory arrest duration, 
hypothermia depth, and cerebral perfusion strategy 
in patients undergoing aortic surgery under TCA. 
Rather than focusing on a single protective modality, 
this study aimed to provide real-world comparative 
data reflecting institutional experience with both 
antegrade and retrograde cerebral perfusion across 
varying hypothermic strategies, thereby informing 
individualized and evidence-based cerebral protection 
approaches.

MATERIAL AND METHOD
This retrospective study was approved by the Scientific 
Advisory Board of a tertiary cardiovascular surgery 
training and research hospital (Approval date: October 
10, 2014; Decision No: 28001928-501.07.01) and 
was conducted in accordance with the Declaration 
of Helsinki. Because of the retrospective design, the 
requirement for informed consent was waived.

Hospital records were reviewed to identify patients 
who underwent surgery for Stanford type A aortic 
dissection under total circulatory arrest (TCA) between 
January 2004 and July 2014. A total of 231 consecutive 
patients met the study criteria and were included in the 
analysis. Although all patients had Stanford type A aortic 
dissection, the anatomical extent of the disease was 
classified according to the DeBakey classification (Types 
I and II) for descriptive purposes.

Patient demographics, operative characteristics, 
and postoperative outcomes were obtained from 
the institutional database. The collected variables 
included age, sex, cannulation site, TCA duration, 
lowest hypothermic temperature, cerebral perfusion 
strategy (antegrade cerebral perfusion [ACP] or 
retrograde cerebral perfusion [RCP]), duration of 
mechanical ventilation, intensive care unit (ICU) stay, 
hospital stay, reoperation, postoperative complications, 
neurological events, organ failure, infection, respiratory 
complications, and mortality. Postoperative morbidity 
and complication analyses were performed only in 
patients who survived the intraoperative period. 
Therefore, these analyses were based on 206 patients, 
whereas mortality analyses included the entire study 
cohort of 231 patients. 

Anesthetic and Intraoperative Management
All patients underwent emergency surgery under 
general anesthesia through a median sternotomy. 
Routine intraoperative monitoring included 
electrocardiography, invasive arterial pressure, urine 
output, and nasopharyngeal temperature monitoring. 
Cardiopulmonary bypass was established using 
standard institutional techniques. Arterial cannulation 
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was performed through the femoral artery, axillary 
artery, or ascending aorta, whereas venous drainage 
was achieved through the right atrium or femoral vein. 
Myocardial protection was provided with antegrade 
cardioplegia.

Hypothermia and Cerebral Protection
During surgery, TCA was performed at nasopharyngeal 
temperatures ranging from 16°C to 28°C. Patients were 
categorized according to the lowest intraoperative 
nasopharyngeal temperature into four temperature 
groups (16–18°C, 18–20°C, 20–22°C, and 22–28°C). 
Because only a small number of patients underwent 
surgery at temperatures above 22°C, these patients were 
analyzed as a single group (22–28°C). Cerebral protection 
was achieved using either ACP or RCP, depending on the 
surgeon’s preference and the operative findings.

Surgical Procedures
The surgical approach was determined according 
to the extent of the dissection and the associated 
aortic pathology. Procedures included ascending 
aortic replacement, hemiarch replacement, total arch 
replacement, Bentall procedure, Cabrol procedure, 
David procedure, and combined operations involving 
aortic valve replacement when required.

Statistical Analysis
Statistical analyses were performed using IBM SPSS 
Statistics for Windows, Version 18.0 (IBM Corp., Armonk, 
NY, USA). Continuous variables were expressed as 
mean±standard deviation (SD) or median (minimum–
maximum), as appropriate, whereas categorical 
variables were presented as frequencies and 
percentages. Comparisons between two independent 
groups were performed using the Mann–Whitney U 
test, and comparisons among multiple groups were 
performed using the Kruskal–Wallis test. Categorical 
variables were compared using Pearson’s chi-square 
test, Fisher’s exact test, Fisher–Freeman–Halton test, or 
Yates’ continuity correction, as appropriate. Correlations 
were evaluated using Spearman’s rank correlation test. 
Survival was analyzed using the Kaplan–Meier method, 
and differences between survival curves were assessed 
using the log-rank test. A two-sided p value<0.05 was 
considered statistically significant.

RESULTS
A total of 231 patients with Stanford type A aortic 
dissection who underwent surgical repair under total 
circulatory arrest (TCA) were included in the analysis. 
Patient age ranged from 18 to 86 years, with a mean age 
of 55.9±12.2 years. The cohort was predominantly male 
(70.6%). The mean TCA duration for the entire study 
population was 29.3±10.4 minutes (Table 1).

Acute type 1 aortic dissection constituted the majority of 
cases (93.1%). Arterial cannulation was most frequently 
achieved via the axillary artery (57.1%), followed by the 
femoral artery (40.7%) and ascending aorta (2.2%). Deep 
hypothermia (16–18°C) was applied in most patients (83.1%), 
while smaller proportions underwent surgery at 18–20°C 
(5.2%), 20–22°C (7.8%), and 22–28°C (3.9%) (Table 1).

Table 1. Demographic and Clinical Variables
Parameter Min–Max/Categories Mean±SD/n (%)
Age (years) 18–86 55.90±12.16
Sex  Male/Female 163/68 (70.6%)/(29.4%)
TCA Duration (min) 5–100 29.34±10.40

Pathology 
(DeBakey 
classification)

Acute Type 1 Dissection
Acute Type 2 Dissection

Chronic Type 1 Dissection
Chronic Type 2 Dissection

215 (93.1%)
10 (4.3%)
3 (1.3%)
3 (1.3%)

Cannulation Site
Axillary Artery
Femoral Artery

Ascending Aorta

132 (57.1%)
94 (40.7%)

5 (2.2%)

Hypothermia Level

16–18°C
18–20°C
20–22°C
22–28°C

192 (83.1%)
12 (5.2%)
18 (7.8%)
9 (3.9%)

TCA: Total circulatory arrest, SD: Standard deviation

Overall mortality analyses included all 231 patients. 
Analyses of postoperative morbidity and complications 
excluded the 25 patients who died intraoperatively and 
were therefore based on the remaining 206 patients. 
Postoperatively, the mean intensive care unit (ICU) stay 
was 9.4±16.3 days, and the mean hospital stay was 
19.1±19.9 days. Extubation was successfully achieved in 
76.6% of patients. Antegrade cerebral perfusion (ACP) 
was utilized in 59.3% of cases, while retrograde cerebral 
perfusion (RCP) was used in 40.7%. Reoperation was 
required in 16.9% of patients. Overall postoperative 
morbidity was observed in 64.1% of cases (Table 2). 

Table 2. Postoperative Course, ICU Stay, Hospital Stay, and 
Outcome
Parameter Min–Max/Categories Mean±SD/n (%)
ICU Stay (days) 0–124 9.41±16.31
Hospital Stay (days) 0.04–124 19.08±19.91
Mortality Time (days) 0.04–124 17.93±25.81
Extubation Time (days) 0.5–60 3.94±7.88

Extubation Status Not Extubated
Extubated

48 (23.4%)
157 (76.6%)

Cerebral Perfusion Retrograde
Antegrade

94 (40.7%)
137 (59.3%)

Reoperation (Revision) No
Yes

192 (83.1%)
39 (16.9%)

Morbidity (n=206) No
Yes

74 (35.9%)
132 (64.1%)

Mortality No
Yes (Total)

143 (61.9%)
88 (38.1%)

Mortality Subgroups
Intraoperative Mortality

<30-Day Mortality
>30-Day Mortality

25 (10.8%)
53 (22.9%)
10 (4.3%)

ICU: Intensive Care Unit, SD: Standard deviation
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Postoperative complications are summarized in Table 3. 
Among the 206 patients who survived the intraoperative 
period, postoperative morbidity was observed in 
132 patients (64.1%), while 74 patients (35.9%) had 
no postoperative complications. The most common 
postoperative complications were infection (19.4%), 
respiratory complications (19.0%), organ failure (18.9%), 
neurological complications (18.4%), and low cardiac output 
syndrome (18.4%). Deep surgical site infection was the most 
frequent infectious complication (11.7%), followed by sepsis 
(6.8%) and superficial wound infection (3.4%). Neurological 
complications included failure to awaken (8.3%), delayed 
awakening (8.3%), and paraplegia (2.4%). Organ failure was 
predominantly renal failure (18.0%), while hepatic failure and 
multi-organ failure occurred in 4.9% and 5.8% of patients, 
respectively. Bleeding was observed in 11 patients (5.3%).

Table 3. Postoperative Complications (n=206)
Complication n (%)
No Complication 74 (35.9%)
Any Complication 132 (64.1%)
Low Cardiac Output 38 (18.4%)
Bleeding 11 (5.3%)
Infection (Total) 40 (19.4%)

 Superficial Infection 7 (3.4%)
 Deep Infection 24 (11.7%)
 Sepsis 14 (6.8%)

Neurological Complications (Total) 38 (18.4%)
 Failure to Awaken 17 (8.3%)
 Delayed Awakening 17 (8.3%)
 Paraplegia 5 (2.4%)

Organ Failure (Total) 39 (18.9%)
 Renal Failure 37 (18.0%)
 Hepatic Failure 10 (4.9%)
 Multi-Organ Failure (MOF) 12 (5.8%)

Respiratory Complications 39 (19.0%)

Comparative analyses demonstrated no statistically 
significant differences in TCA duration according to 
sex, postoperative complications, revision surgery, 
extubation status, or mortality (all p>0.05). These 
findings suggest that TCA duration was not significantly 
associated with the evaluated early postoperative 
clinical outcomes. The overall mean TCA duration for the 
study cohort was approximately 29 minutes (Table 4).

Table 4. Analysis of TCA Duration Across Clinical Variables

Variable Category n TCA Duration 
(Mean±SD) p-value¹

Sex Male
Female

163
68

29.28±9.42
 29.47±12.53 0.856

Complication No
Yes

74
132

29.36±11.10
28.57±8.23 0.419

Revision 
Surgery

No
Yes

192
39

29.67±10.99
27.72±6.73 0.218

Extubation Not Extubated
Extubated

48
157

28.02±7.11
29.11±9.96 0.801

Mortality No
Yes

143
88

29.34±10.04
29.33±11.03 0.778

TCA: Total circulatory arrest, SD: Standard deviation

Table 5 presents the comparison of neurological 
outcomes between patients who underwent 
retrograde cerebral perfusion and those who 
underwent antegrade cerebral perfusion. The overall 
incidence of neurological complications was 21.0% 
in the retrograde cerebral perfusion group and 16.8% 
in the antegrade cerebral perfusion group, with 
no statistically significant difference between the 
groups (p=0.449). Similarly, the rates of permanent 
neurological injury (9.9% vs. 7.2%, p=0.495) and 
temporary neurological injury (8.6% vs. 8.0%, 
p=0.870) were comparable between the retrograde 
and antegrade cerebral perfusion groups. Paraplegia 
occurred infrequently in both groups (2.5% vs. 2.4%), 
and no significant difference was observed (p=1.000). 
Overall, the type of cerebral perfusion strategy was not 
associated with a significant difference in postoperative 
neurological outcomes.

Table 5. Comparison of Neurological Complications According to 
Cerebral Perfusion Strategy

Parameters
Absent/Present

Retrograde 
Cerebral Perfusion  

n (%)

Antegrade Cerebral
Perfusion

n (%)

p 
Value

Neurological 
complication 64 (79.0)/17 (21.0) 104 (83.2) /21 (16.8) 0.449a

Permanent 
neurological injury 73 (90.1)/8 (9.9) 116 (92.8) /9 (7.2) 0.495a

Temporary 
neurological injury 74 (91.4) /7 (8.6) 115 (92.0)/10 (8.0) 0.870a

Paraplegia 79 (97.5)/2 (2.5) 122 (97.6)/3 (2.4) 1.000b

a Pearson Chi-square test; b Fisher’s exact test

Analysis by hypothermia level revealed a significant 
association between hypothermia depth and TCA 
duration (p=0.026), mortality (p=0.045), and morbidity 
(p=0.035). Patients in the 22–28°C group demonstrated 
shorter TCA durations compared with other groups. 
Mortality was highest in the 16–18°C and 22–28°C 
groups, whereas morbidity was most frequent in the 
16–18°C and 20–22°C groups (Table 6).

Table 6. Hypothermia Level and Its Relationship With TCA 
Duration, Mortality, and Morbidity

Hypothermia 
Level (°C) n TCA Duration 

(min) Mean±SD
Mortality 

n (%)
Morbidity 

n (%)

16–18 192 29.88±10.97 79 (41.1%) 113 (67.3%)

18–20 12 28.83±5.37 3 (25.0%) 3 (27.3%)

20–22 18 28.39±2.15 2 (11.1%) 12 (66.7%)

22–28 9 20.44±9.66 4 (44.4%) 4 (44.4%)

p a0.026* b0.045* b0.035*
aKruskal Wallis test, bFisher Freeman Halton test, *p<0.05

Mortality percentages were calculated using all patients 
in each hypothermia group. Postoperative morbidity 
percentages were calculated only among patients who 
survived the intraoperative period.
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Kaplan–Meier survival analysis demonstrated significant 
differences in survival among the hypothermia groups 
(log-rank p=0.009). The highest survival rate was 
observed in patients managed at 20–22°C (88.9%), 
whereas the lowest survival rate was observed in the 
22–28°C group (55.6%). Survival rates in the 16–18°C 
and 18–20°C groups were 58.9% and 75.0%, respectively 
(Table 7).

Table 7. Kaplan–Meier Survival Analysis by Hypothermia Degree
Hypothermia 
Range (°C) N Mortality 

events Survivors Survival 
Rate (%)

16 – 18 192 79 113 58.9
18 – 20 12 3 9 75.0
20 – 22 18 2 16 88.9
22 – 28 9 4 5 55.6

DISCUSSION
Aortic surgery performed under total circulatory arrest 
(TCA) represents one of the most demanding scenarios 
in cardiovascular surgery, with profound implications 
for cerebral and systemic organ protection. Despite 
significant advances in operative techniques, perfusion 
strategies, and perioperative management, neurological 
injury, end-organ dysfunction, and mortality remain 
major contributors to postoperative morbidity. 
Consequently, the optimal balance between circulatory 
arrest duration, hypothermia depth, and cerebral 
perfusion strategy continues to be a central topic in 
contemporary literature (11).

In the present study, antegrade cerebral perfusion (ACP) 
and retrograde cerebral perfusion (RCP) demonstrated 
comparable mortality and neurological complication 
rates when TCA duration remained within limited time 
frames. This finding is consistent with recent large-scale 
registry data and systematic reviews. Saito et al., analyzing 
outcomes from a national registry, reported no significant 
differences in early mortality or stroke between ACP and 
RCP when circulatory arrest time was short (12). Similarly, 
the comprehensive meta-analysis by Abjigitova et al.(13), 
encompassing over 200 studies, failed to demonstrate 
clear superiority of either technique due to substantial 
heterogeneity. Lamelas et al. (14), evaluating more than 
19,000 patients, also reported comparable early outcomes 
between the two perfusion strategies.

While equivalence between ACP and RCP appears well 
established for short TCA durations, several studies suggest 
scenario-specific advantages of ACP, particularly in the 
context of prolonged circulatory arrest. Matalanis et al. (15), 
Urbanski et al. (16), and Di Eusanio et al. (5) demonstrated that 
ACP enables safer extension of TCA duration and facilitates 
the use of moderate rather than deep hypothermia. In 
line with these findings, Qian et al. (2013) reported that 
moderate hypothermia combined with selective cerebral 

perfusion was associated with shorter intensive care unit 
stay and reduced postoperative complications, without 
compromising mortality or neurological outcomes. These 
observations have contributed to a paradigm shift toward 
warmer hypothermic strategies in contemporary aortic 
arch surgery (17,18).

Conversely, RCP may offer unique benefits in selected 
clinical contexts. Experimental and clinical studies 
have suggested that RCP may reduce embolic load 
and improve cerebral venous drainage during deep 
hypothermic circulatory arrest. Notably, a recent 
multicenter study by Ede et al. (19) demonstrated that 
RCP significantly reduced embolic and watershed 
cerebral lesions following acute type A aortic dissection 
repair, while maintaining mortality rates comparable to 
ACP. These findings support the continued role of RCP as 
a valid cerebral protection strategy, particularly in cases 
with limited TCA duration or when ACP is technically 
challenging.

An important finding of the present study was that 
mortality differed among the hypothermia groups. The 
lowest mortality was observed in the 20–22°C subgroup, 
whereas higher mortality rates were observed in both 
the 16–18°C and 22–28°C groups. However, these 
findings should be interpreted with caution because the 
temperature groups were markedly unbalanced, and the 
20–22°C subgroup included only 18 patients. Therefore, 
these observations should be considered hypothesis-
generating rather than evidence supporting an optimal 
hypothermic temperature. Importantly, emerging 
randomized data have challenged the traditional 
assumption that deeper hypothermia necessarily 
provides superior cerebral protection. The GOT ICE Trial 
(2024) demonstrated that low-to-moderate hypothermia 
(20.1–24.0°C) was non-inferior to deep hypothermia 
(≤20°C) in terms of global cognitive outcomes among 
patients undergoing hypothermic circulatory arrest 
with ACP (20). These findings are consistent with the 
growing interest in warmer hypothermic strategies in 
appropriately selected patients. These observations 
are also in agreement with previous clinical studies 
suggesting that cerebral perfusion strategy and overall 
operative management may have a greater influence on 
outcomes than hypothermia alone (7,21).

Survival analysis suggested a U-shaped pattern across 
the hypothermia groups, with the lowest observed 
mortality in the 20–22°C subgroup. Nevertheless, this 
subgroup contained only 18 patients, whereas most 
patients (192 of 231) underwent surgery at 16–18°C. 
Consequently, the observed differences may have been 
influenced by the unequal distribution of patients, 
selection bias, or procedural complexity. These findings 
should therefore be interpreted as exploratory and 
require confirmation in larger, prospectively designed 
studies.
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This study has several limitations. It was retrospective 
and conducted at a single center, which limits causal 
interpretation of the findings. In addition, the hypothermia 
subgroups were markedly unbalanced, with most patients 
treated at 16–18°C and relatively few patients in the 
20–22°C and 22–28°C groups. Accordingly, comparisons 
between temperature groups should be interpreted with 
caution, and the observed differences should be regarded 
as hypothesis-generating. Variability in surgical procedures 
and cerebral perfusion strategies may also have influenced 
the results. Furthermore, the overall and intraoperative 
mortality rates were higher than those reported in many 
contemporary series. Because the study included patients 
treated between 2004 and 2014, these findings may reflect 
the surgical techniques, perioperative management, and 
patient selection during that period rather than current 
clinical practice. Despite these limitations, the relatively 
large single-center cohort provides valuable real-world 
data on the relationship between hypothermia, cerebral 
protection, and clinical outcomes in patients undergoing 
surgery for Stanford type A aortic dissection.

CONCLUSION
When total circulatory arrest duration is appropriately 
limited, antegrade and retrograde cerebral perfusion 
strategies were associated with comparable 
postoperative neurological outcomes. Moderate 
hypothermia appeared to be associated with improved 
survival in this cohort; however, these findings 
should be interpreted cautiously because of the small 
sample size in some temperature subgroups. Cerebral 
protection strategies should be individualized according 
to anticipated arrest duration, patient characteristics, 
procedural complexity, and institutional experience.
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Aim: This study aimed to describe the public health and 
primary health care services delivered in Kahramanmaraş 
Province from the first day of the earthquakes through 
the end of the first month following the disaster.
Material and Method: A descriptive study was 
conducted covering February 6–March 6, 2023. Daily 
syndromic surveillance was performed for respiratory 
tract infections, acute gastrointestinal infections, 
exanthematous diseases, jaundice, and scabies. 
Immunization activities were monitored through routine 
records of vaccines administered, including hepatitis B, 
BCG, DTP-IPV-Hib, pneumococcal conjugate, MMR, oral 
polio, tetanus–diphtheria, hepatitis A, varicella, and 
rabies vaccines. Water quality was assessed at district 
level and classified as compliant or non-compliant. Data 
were analyzed using descriptive statistics.
Results: Health services were established in 46 tent 
and container settlements, with 16 operating on a 
24-hour basis. During the study period, 5,445 child 
follow-ups, 1,774 antenatal visits, and 979 postnatal 
visits were recorded. Tetanus-diphtheria, DTP-IPV-Hib, 
and pneumococcal conjugate vaccines were the most 
frequently administered vaccines. A total of 283,210 
individuals were reached through 774 rural field visits. 
Among 1,646 water samples collected from 11 districts, 
92% met safety standards, while microbiological non-
compliance was detected in 104 samples.
Conclusions: Despite major post-disaster challenges, 
essential public health and primary care services were 
maintained during the first month. Primary health care 
delivery, surveillance, immunization, and psychosocial 
support were key components of the response, 
highlighting the importance of organized public health 
systems in strengthening disaster resilience.

Keywords: Earthquakes, primary health care, public 
health, syndromic surveillance, immunization

Amaç: Bu çalışma, depremlerin ilk gününden afet sonrası 
ilk ayın sonuna kadar Kahramanmaraş ilinde sunulan halk 
sağlığı ve birinci basamak sağlık hizmetlerini tanımlamayı 
amaçlamaktadır.
Gereç ve Yöntem: 6 Şubat–6 Mart 2023 tarihlerini 
kapsayan tanımlayıcı bir çalışma yürütülmüştür. Solunum 
yolu enfeksiyonları, akut gastrointestinal enfeksiyonlar, 
eksantematöz hastalıklar, sarılık ve uyuz için günlük 
sendromik sürveyans uygulanmıştır. Aşılama faaliyetleri; 
hepatit B, BCG, DTP-IPV-Hib, pnömokok konjuge, KKK, oral 
polio, tetanoz-difteri, hepatit A, suçiçeği ve kuduz aşılarını 
içeren rutin kayıtlar üzerinden izlenmiştir. Su kalitesi ilçe 
düzeyinde değerlendirilmiş ve uygun/uygunsuz olarak 
sınıflandırılmıştır. Veriler tanımlayıcı istatistiklerle analiz 
edilmiştir.
Bulgular: 46 çadır ve konteyner yerleşiminde sağlık 
hizmetleri kurulmuş olup, bunlardan 16’sı 24 saat esasına 
göre hizmet vermektedir. Çalışma döneminde 5.445 
çocuk izlemi, 1.774 antenatal izlem ve 979 postnatal izlem 
kaydedilmiştir. En sık uygulanan aşılar tetanoz-difteri, DTP-
IPV-Hib ve pnömokok konjuge aşıları olmuştur. 774 kırsal 
saha ziyaretiyle toplam 283.210 kişiye ulaşılmıştır. 11 ilçeden 
toplanan 1.646 su örneğinin %92’si güvenlik standartlarını 
karşılarken, 104 örnekte mikrobiyolojik uyumsuzluk tespit 
edilmiştir.
Sonuç: Afet sonrası karşılaşılan büyük zorluklara rağmen, 
ilk ay boyunca temel halk sağlığı ve birinci basamak 
sağlık hizmetleri sürdürülebilmiştir. Birinci basamak 
sağlık hizmetleri, sürveyans, aşılama ve psikososyal 
destek faaliyetleri yanıtın temel bileşenlerini oluşturmuş; 
organize halk sağlığı sistemlerinin afet dayanıklılığını 
güçlendirmedeki önemi vurgulanmıştır.

Anahtar Kelimeler: Depremler, birinci basamak sağlık 
hizmetleri, halk sağlığı, sendromik sürveyans, aşılama
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INTRODUCTION
Earthquakes are among the most destructive natural 
disasters, characterized by their unpredictability and their 
profound impact on both human populations and the 
built environment. They represent one of the most active 
geological processes worldwide and have the potential 
to cause extensive loss of life, infrastructure damage, 
and social disruption (1). Following major earthquakes, 
affected populations frequently lose their established 
living conditions and face substantial difficulties in 
meeting essential daily needs. To address immediate 
shelter requirements, governments commonly establish 
temporary mass accommodation sites, including tent and 
container settlements (2). During the early post-disaster 
period, however, damage to critical infrastructure often 
compromises access to fundamental necessities such 
as heating, safe drinking water, sanitation facilities, and 
bathing services within these temporary settlements 
(3). Simultaneously, uninterrupted access to essential 
health services becomes indispensable. Maintaining 
the continuity of public health and primary health care 
services during natural disasters such as earthquakes 
is therefore crucial for safeguarding population health, 
preventing avoidable morbidity and mortality, and 
ensuring the continuity of essential healthcare delivery.

Public health responses during disasters require a 
comprehensive, multidisciplinary approach encompassing 
a broad spectrum of interventions. Key components 
include rapid health needs assessment, the establishment 
and maintenance of epidemiological surveillance 
systems, organization of primary health care services, and 
coordination of humanitarian health assistance. From an 
environmental health perspective, priority interventions 
include ensuring access to safe drinking water, maintaining 
hygiene and sanitation, managing solid waste and 
wastewater, organizing temporary settlements, overseeing 
the dignified management of the deceased, assessing 
environmental and industrial hazards, and controlling 
vector-borne and zoonotic risks. Within primary health care, 
particular emphasis is placed on the prevention and control 
of communicable and non-communicable diseases, as well 
as the protection of maternal, neonatal, child, older adult, 
and disability health. Furthermore, essential services related 
to nutrition, security, education, and community-based 
health education should be sustained without interruption 
during the acute phase of disaster response (4).

Unlike studies focusing on a single aspect of disaster 
response, the present study provides an integrated 
description of primary health care, communicable 
disease surveillance, immunization, psychosocial 
support, rural outreach, and drinking water safety 
during the first month following the earthquakes. 
This comprehensive assessment may provide useful 
operational information for planning and strengthening 
primary health care responses in future disasters.

MATERIAL AND METHOD
Study Design and Setting
This retrospective descriptive study was conducted 
to evaluate the delivery of primary health care and 
public health services following the Kahramanmaraş 
earthquakes that struck Türkiye on February 6, 2023. The 
study covered the one-month acute response period 
from February 6 to March 6, 2023.

The dataset was derived from routinely collected 
administrative and health service records maintained 
as part of the emergency public health response. 
These records had been systematically compiled by the 
relevant public health authorities to ensure continuity of 
health service delivery before the study was conceived; 
therefore, the study was designed retrospectively. Ethical 
approval was obtained in October 2025, permitting the 
scientific analysis of previously collected secondary data 
that contained no personally identifiable information.

Data Sources and Variables
Data were obtained from Family Health Centers, 
Community Health Centers, District Health Directorates, 
health units established within temporary tent and 
container settlements, and mobile primary health care 
teams serving rural communities. Daily service reports 
included outpatient visits, maternal and child health 
services (infant and child follow-up visits, antenatal 
care, and postnatal follow-up), newborn registrations, 
screening activities, and immunization services. All data 
were compiled using the standardized reporting forms 
routinely employed within the notification systems of 
the Turkish Ministry of Health.

Communicable disease surveillance data were collected 
through the national syndromic surveillance system 
based on daily reports submitted by healthcare facilities. 
Respiratory tract infection was defined as the presence 
of at least one of the following symptoms: fever, cough, 
sore throat, or dyspnea. Acute gastrointestinal infection 
was defined as the sudden onset of diarrhea and/or 
vomiting. Exanthematous disease was defined as the 
presence of generalized skin rash accompanied by fever. 
Jaundice was defined clinically by scleral or cutaneous 
icterus, while scabies comprised suspected or probable 
cases identified through clinical examination. Data on 
ivermectin distribution for scabies control were obtained 
from pharmaceutical distribution records maintained by 
the relevant health authorities. Reported case counts 
and service data represent healthcare encounters rather 
than unique individuals.

Environmental health data regarding drinking 
water safety were collected from all 11 districts of 
Kahramanmaraş Province through routine environmental 
surveillance activities. Water samples were obtained 
using a risk-based sampling strategy targeting active 
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water supply points where infrastructure damage had 
been reported, water interruptions had occurred, or 
contamination was suspected. Microbiological analyses 
included the detection of coliform bacteria, Escherichia 
coli, and enterococci, whereas chemical assessments 
focused primarily on organoleptic characteristics and 
nitrate concentrations. Water quality was classified as 
compliant or non-compliant according to the drinking 
water quality standards established by the World Health 
Organization and the European Union.

Rural health service indicators included the number of 
village visits conducted by mobile health teams and the 
number of individuals receiving services. Psychosocial 
support data comprised physician consultations, 
household visits conducted by psychologists, and 
psychosocial counseling sessions.

Statistical Analysis
The data were analyzed according to temporal trends 
(daily distributions), geographical variation across 
districts, and service categories. Descriptive and 
comparative statistical approaches were employed, and 
the findings are presented as frequencies, percentages, 
and relative distributions. Differences in water quality 
compliance among districts were evaluated using the 
chi-square test.

To reduce statistical instability associated with low daily 
vaccination counts and to better characterize temporal 
patterns, immunization data were aggregated into 
weekly intervals. Temporal trends in weekly vaccination 
activities were assessed using linear regression analysis, 
with calendar week treated as the independent variable 
and the weekly number of vaccine doses administered 
as the dependent variable. When appropriate, analyses 
were stratified by vaccine type using the split-file 
approach. A two-sided p-value of <0.05 was considered 
statistically significant.

Data integrity was verified through cross-validation of 
daily reports obtained from multiple reporting sources. 
No personally identifiable information was included 
in the study, and all analyses were performed using 
aggregated institutional data.

The study was approved by the Ethics Committee of 
Ankara Yıldırım Beyazıt University (Approval No. E-2025-
23; October 2025) and was conducted in accordance 
with the principles of the Declaration of Helsinki. Strict 
confidentiality and data protection standards were 
maintained throughout the study.

RESULTS
As of March 6, 2023, primary health care services in 
Kahramanmaraş Province were delivered through 
97 Family Health Centers (76.9%), all Community 
Health Centers (100%), and all District Health 
Directorates (100%). Of the 46 temporary tent and 
container settlements, 16 provided 24-hour services, 
while 30 operated on a part-time basis, indicating a 
predominantly reduced-hour service model.

Regarding infrastructure damage, most Family Health 
Centers sustained minor damage (n=85), while about 
one-third experienced moderate or severe damage 
(n=40), and one was completely destroyed. Only 
six centers were relocated to container facilities, 
indicating limited replacement of heavily damaged 
infrastructure during the acute phase.

Health service delivery showed marked temporal 
variability, with concurrent declines in outpatient 
visits, follow-ups, and immunizations on February 
19 and March 5, followed by recovery. Infant and 
child follow-ups were more frequently recorded 
than antenatal and postnatal visits during the study 
period (Table 1).

Table 1. Weekly Health Service Delivery During the First Month Following the Earthquake

 Health Service Type 07.02.2023-
13.02.2023

14.02.2023-
20.02.2023

21.02.2023-
27.02.2023

28.02.2023-
06.03.2023

06.02.2023 – 
06.03.2023

Number of Examinations 68,442 31,432 22,450 34,434 156,758

Number of Infant and Child Follow-ups 1077 1365 1595 1408 5.445

Number of Pregnant Women Follow-ups 691 176 429 478 1.774

Number of Postpartum Follow-ups 812 27 74 66 979

Number of Newborns 159 65 152 82 458

Respiratory Tract Infections 45,365 17,760 12,982 12,217 88,324

Acute Intestinal Infections 7,506 2,019 1,779 1,359 12,663

Exanthematous Diseases 39 11 11 4 65

Jaundice Cases 0 8 1 3 12

Newborn Screening Samples 364 60 118 124 666

Newborn SMA Screening 76 96 18 88 278

Premarital SMA Screening 5 5 9 6 25

Number of Scabies Cases 0 0 68 252 320

Number of Distributed Ivermectin Doses 0 0 48 117 165
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Among communicable diseases, respiratory tract 
infections and acute gastrointestinal infections were the 
most frequently reported conditions. Exanthematous 
diseases and jaundice remained relatively uncommon, 
while reported scabies cases increased toward the end 
of the observation period (Table 1).

Within the immunization services, tetanus-diphtheria 
(Td) vaccine was the most frequently administered 
vaccine during the one-month period (n=1,028). This 
was followed by the pentavalent vaccine (DTP-IPV-
Hib) and the pneumococcal conjugate vaccine (PCV). 
Measles-mumps-rubella (MMR), hepatitis B, oral polio, 
and hepatitis A vaccines were also administered on 
a routine basis. Analysis of daily data revealed that 
the highest number of vaccinations was recorded 
on March 3, whereas markedly lower values were 
observed on certain days (notably between February 
19 and March 5). These findings indicate that, 
although immunization services were maintained 
throughout the post-disaster period, their delivery 
exhibited an irregular temporal distribution 
influenced by fluctuations in operational capacity 
and human resources (Figure 1).

Weekly data were grouped into four categories 
according to vaccine type, and the relationships 
between groups were evaluated using linear 
regression analysis. The regression model was found 
to be statistically significant (p=0.019). In subgroup 
analyses by vaccine type, significant temporal trends 
in weekly administration counts were observed 
for the DTP-IPV-Hib, pneumococcal conjugate 
vaccine (PCV), oral polio vaccine (OPV), and varicella 
vaccines (p=0.006, p=0.002, p=0.033, and p=0.003, 
respectively) (Table 2).

Table 2.
Vaccine type F p-value
BCG 9.37 0.092
DaBT-İPA-Hib 161.91 0.006
Hepatitis A 15.24 0.060
Hepatitis B 7.96 0.106
MMR 14.17 0.064
PCV 597.22 0.002
Rabies 0.02 0.914
OPV 28.52 0.033
Varicella 302.37 0.003
Td 2.47 0.257
Overall model 50.52 0.019
*Linear regression analysis, ** p<0.05 was considered significant.

Other Health Services and Water Quality Analyses
Within rural health service delivery, 774 field visits 
reached 283,210 individuals, indicating that services 
were predominantly provided through mass outreach 
rather than individualized care.

For psychosocial support, 104 physician–patient 
consultations were recorded, while psychologists conducted 
1,628 household visits, resulting in 6,147 counseling 
sessions, showing a clear predominance of home-based 
interventions over individual clinical encounters.

Regarding drinking water safety, 1,646 samples were 
collected from 11 districts, with 92% meeting safety 
standards. However, spatial variability was observed, with 
higher non-compliance in Nurhak (36%) and moderate 
levels in Elbistan and Göksun, while rates remained below 
10% in other districts, suggesting localized risk clusters. 
Despite these differences, no statistically significant 
variation was found across districts (p=0.233), indicating no 
overall provincial-level difference in compliance (Figure 2).

Figure 1. Daily immunization services delivered during the first month following the earthquake

DAILY VACCINATION MONITORING

Varicella RabiesHep. ATdOPAKKKKPABCGHepatit B DaBT-IPA-Hib
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Microbiological analyses identified a total of 104 
instances of non-compliance. The majority of these were 
associated with the presence of coliform bacteria (n=79), 
Escherichia coli (n=34), and enterococci (n=43).

In chemical analyses, a total of 130 non-compliant 
findings were detected, with nearly all of them related 
to organoleptic parameters, including color, odor, taste, 
and turbidity (n=129). No non-compliance related to 
nitrate levels was identified, indicating that chemical risk 
was predominantly confined to physicochemical quality 
indicators rather than specific chemical contamination.

Table 3. Microbiological and Chemical Water Quality Compliance 
Results
Unsuitability Type 06.02.2023-07.03.2023
Microbiological Unsuitability

Coliform 79
Escherichia coli (E. coli) 34
Enterococcus 43
Total 104

Chemical Suitability
Color, Odor, Taste, and Turbidity 129
Nitrate 0
Other Parameters 1
Total 130

* The total value represents the number of samples showing at least one microbiological 
nonconformity and does not preclude individual parameters.

When districts with identified non-compliant water 
quality were evaluated alongside the provincial 
distribution of acute gastrointestinal infection 
notifications, a concurrent pattern was observed in 
some districts, where both environmental and infectious 
disease indicators appeared simultaneously. However, 

the study design and the structure of the available 
data did not allow for statistical inference regarding an 
association between these two variables.

This finding highlights the importance of integrated 
surveillance of environmental and epidemiological 
indicators in the post-disaster period.

DISCUSSION
This study evaluated primary health care services and 
public health interventions delivered between February 
6 and March 6, 2023, following the Kahramanmaraş-
centered earthquakes. The findings provide important 
insights into the functioning of primary health care 
infrastructure, service continuity, communicable disease 
surveillance, immunization activities, psychosocial 
support services, and environmental health interventions 
during the acute phase of a major disaster.

Existing literature indicates that structural damage to 
health facilities after earthquakes may disrupt maternal 
and child health services as well as immunization 
programs. A study conducted after the Haiti earthquake 
reported significant interruptions in antenatal care and 
routine vaccination services (5). Similarly, Al Qaf’an et al. 
highlighted that the potential of rural health workers in 
disaster management is often underutilized and should 
be strengthened (6). Another study evaluating mobile 
primary health care units in Türkiye during the first three 
months post-disaster demonstrated that such services 
play a critical role in disease prevention, improving 
access to primary care, ensuring follow-up services, and 
supporting early warning systems (7). In the present study, 

Figure 2. Water Quality Analysis Results
p=0,233 (Chi-square)
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although some Family Health Centers sustained severe 
damage or were destroyed, the majority were classified 
as minimally damaged (67.4%) and remained operational, 
indicating partial preservation of service continuity. 
Moreover, the deployment of full-time and part-time 
primary health care units within tent and container 
settlements contributed substantially to maintaining 
access to essential health services. These findings 
suggest that flexible and rapidly deployable primary care 
structures may reduce service interruptions in disaster 
settings and underline the importance of sustaining care 
delivery through temporary and alternative service sites.

The communicable disease data demonstrated a 
predominance of respiratory tract infections and acute 
gastrointestinal infections during the study period. Post-
disaster living conditions characterized by overcrowding, 
compromised water and sanitation infrastructure, and 
environmental deterioration are well recognized as key 
drivers of these infections (8,9). Previous reports from 
the Kahramanmaraş earthquakes and similar disasters 
have also identified respiratory, gastrointestinal, and 
vector-borne diseases as leading public health concerns 
(10–12). In this context, our findings indicate that 
syndromic surveillance served as a functional tool for 
early detection and monitoring of potential outbreaks. 
However, these results do not suggest complete 
prevention of disease burden; rather, they highlight 
the contribution of systematic surveillance in enabling 
timely identification of possible epidemic signals.

In disaster settings, infectious disease–related mortality 
is most commonly associated with pneumonia, 
measles, and gastroenteritis (13,14). Overcrowded living 
conditions driven by mass displacement, inadequate 
hygiene, and disrupted access to health services facilitate 
the emergence and spread of outbreaks (15). Therefore, 
the implementation of effective control strategies 
targeting infectious agents and the continuity of routine 
immunization programs are of critical importance (16). 
The vaccination data in our study demonstrate that 
immunization services were sustained during the post-
disaster period through primary health care delivery. 
This continuity may be interpreted as a significant public 
health achievement in preventing immunity gaps and 
maintaining population-level protection against vaccine-
preventable diseases.

The delivery of 104 physician–patient consultations, 
1,628 household visits, and 6,147 psychosocial support 
sessions highlights the prioritization of mental health 
services following the disaster. These findings also reflect 
the substantial demand for psychosocial support in the 
acute post-earthquake period. The Turkish Psychiatric 
Association guideline on post-disaster mental health 
interventions provides comprehensive recommendations 
regarding psychological first aid, triage planning, trauma 
management, and mitigation of occupational burnout 

among healthcare workers (17). Evidence from the 
Van earthquake further documents the physical and 
psychological challenges experienced by healthcare 
professionals deployed in disaster settings (18). High 
rates of stress-related disorders, including post-traumatic 
stress disorder, following traumatic events have been 
widely reported in the literature (19–21). Accordingly, 
the availability of psychosocial interventions in this study 
represents an essential component of post-disaster 
health service delivery. Nevertheless, the impact of these 
interventions on individual clinical outcomes could not 
be assessed within the scope of the current dataset.

Mobile primary health care services function not only 
as service delivery platforms but also as operational 
systems for epidemiological surveillance and rapid 
response in disaster settings (7). Consistent with 
the literature, our findings demonstrate that mobile 
health teams played a functional role in maintaining 
field-based public health interventions and ensuring 
continuity of data reporting during the disaster 
response. In post-disaster contexts, the proportion 
of populations residing in rural and hard-to-reach 
areas with limited access to health services increases 
substantially. Ensuring proximity-based health 
service delivery and early mitigation of health risks 
at the community level is therefore essential. The 
mobile health care model implemented during the 
Kahramanmaraş earthquakes reflects the capacity of 
the national health system and may serve as a scalable 
model for disaster response at the national level.

Water quality analyses indicated that the majority of 
samples were compliant with safety standards (92%). 
However, observed deviations in microbiological and 
chemical parameters underscore the need for continuous 
monitoring of drinking water safety in post-disaster 
settings. The findings suggest that rather than widespread 
contamination, water safety risks were localized and 
parameter-specific. The literature similarly reports that 
damage to water infrastructure after disasters may increase 
risks of turbidity and microbiological contamination 
(8,9). Accordingly, the results of this study emphasize 
the importance of risk-based surveillance and targeted 
interventions rather than generalized assumptions of 
system-wide water insecurity. In this context, pre-disaster 
planning of filtration and treatment systems may represent 
a critical component of ensuring sustainable access to safe 
drinking water in emergency conditions.

Limitations
This study has several limitations. The short observation 
period of one month limits assessment of long-term 
outcomes and health system resilience. Reliance on 
administrative records may introduce reporting bias due 
to potential underreporting or inconsistencies during 
the acute disaster phase. The single-province setting 
limits generalizability to other contexts with different 
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demographic and infrastructural characteristics. In 
addition, the predominantly quantitative design 
restricted evaluation of service quality and effectiveness, 
particularly for psychosocial interventions where 
qualitative dimensions are important. Water safety 
assessment was limited to drinking water and did not 
include other exposure pathways. These limitations 
highlight the need for future studies with longer 
follow-up periods and mixed-methods designs to 
better evaluate post-disaster public health responses. 
Therefore, the findings should be interpreted primarily 
as a description of the acute response period and should 
not be considered representative of longer-term post-
disaster health service delivery.

CONCLUSION
Following the Kahramanmaraş earthquakes, primary 
health care services and public health interventions 
were delivered during the acute phase through a 
coordinated and multifaceted operational structure. 
Primary care delivery, epidemiological surveillance, 
immunization activities, and psychosocial support 
constituted key components of the response system. 
Strengthening systematic surveillance, ensuring 
continuity of preventive services, integrating mental 
health care, and reinforcing environmental health 
measures are essential for reducing the impact of future 
disasters. In this context, pre-disaster planning of service 
delivery models, logistics, and human resources is critical 
for improving the resilience and sustainability of primary 
health care systems.

The transferability of findings varies by intervention 
type. Process-oriented strategies such as mobile health 
units, syndromic surveillance, and sustained vaccination 
programs may be applicable across different disaster 
settings. However, service volumes, case counts, and 
spatial water quality patterns are context-dependent 
and should be interpreted within local conditions.
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