
Official Journal of 
Satkhira Medical College Teachers Association

BMDC Approved

JSMC

ISSN  2790-2501

Satkhira Medical College
Journal of 

CONTENTS
EDITORIAL
Ar�ficial Intelligence and Medical Educa�on
Md. Marufuzzaman
ORIGINAL ARTICLES
Anemia among Garments Workers of Cha�ogram A�ending at (Karnaphuli) EPZ 
Hospital        
Borna Chowdhury, A. B. M. Zafar Sadeque, Md. Abirul Islam, Mohammed Arman, 
Anan Das, Nilufar Yeasmin
Clinical Profile and An�bio�c Sensi�vity Pa�ern of Enteric Fever among Children 
Admi�ed in a Ter�ary Care Hospital in Satkhira
Md. Marufuzzaman, Md. Shamsur Rahman, Mehedi Hasan, S. M. Abdur Rashid, 
MD. Shafiul Alam
Socioeconomic and Cultural Determinants of Teenage Pregnancy in a District 
Hospital
Farhana Hossain, Kamrunnahar Sheuli, Rahima Khatun, Kaniz Fatema, Professor 
Quazi Arif Ahmed
A Study of Port Site Infec�ons in Minimally Invasive Surgeries and Its Preven�on 
and Management
S. M. Moshi-ul Azam, Md. Ahsanul Islam, Md. Kabirul Islam
Radiological and Clinical Correla�on of Lumbar Disc Degenera�on in Adults: A 
Cross-Sec�onal Study in a Ter�ary Care Hospital
Md. Hafizullah, Chi�o Ronjon Roy, Md. Ismile Hossain, Raju Ahmed, Md. 
Mahmudul Hasan, Fakhrul Alam
Postopera�ve Complica�ons Following Percutaneous Nephrolithotomy    
Md. Mozzammel Haque, Md. Rasiduzzaman, S. M. Ramiz Ahmed, Abu Bakar Md. 
Mamun Sharif
Compara�ve Study of Using Blind (Landmark Technique) and USG Guided 
Brachial Plexus Block
S. M. A Muktadir Tamim, Fathima Sultana, Shekh Mohammad Mostafa, Md. 
Saifullah, Ranjit Kumar Mondol, Forhad Hossain
Prevalence of Refrac�ve Errors among School Going Children in Khulna City
Md. Mehedi Hasan, Md. Hafizur Rahman, Md. Golam Nakib Sajib
Correla�on of Clinical, Hormonal, Biochemical and Ultrasound Parameters 
Between Adult and Adolescent Polycys�c Ovarian Syndrome: A Study of 100 
Cases
Rahima Khatun, Kamrunnahar Sheuli, Farhana Hossain, Kaniz Fatema, Pushpanjali 
Roy
Pa�ern of Surgical and Urological Emergencies in SMCH 
Abu Bakar Md. Mamun Sharif, Md. Mozzamme Haque, Professor Md. Shariful 
Islam, Md. Rasiduzzaman, S. M. Ramiz Ahmed
Challenges of Surgical Treatment of Thoracolumbar Burst Fracture in a 
District-Level Hospital: Experience from Satkhira
Md. Mahamudul Hasan, Md. Sarwar Jahan, Mohammad Abdul Hannan, Sharif 
Ahmed Jonayed, Abdullah Al Mamun Choudhury, Md. Hafizullah, Raju Ahmed 
Outcomes of Hypoxic Ischemic Encephalopathy in Term Neonates: Experience 
from a Ter�ary Care Hospital
Humaira Rafiqa Quaderi, Prof Md. Mahbubul Hoque, Md. Marufuzzaman, Farhana 
Akhter
Clinical Characteris�cs and Hematological Profiles of Hospitalized Children with 
Acute Respiratory Infec�ons in a Ter�ary Care Hospital
Md. Shamsur Rahman, Md. Marufuzzaman, Mehedi Hasan, S. M. Abdur Rashid, 
MD. Shafiul Alam
Clinical Profile and Postopera�ve Outcomes of Open Splenectomy: A Prospec�ve 
Study of 15 Pa�ents at Satkhira Medical College Hospital
S. M. Golam Azam, Professor A. Z. M. Mahfuzur Rahman, Professor Md. Shariful 
Islam, Md. Meherullah, Md. Kabirul Islam
Spectrum of Cardiac Diseases in the Coronary Care Unit of Satkhira Medical 
College Hospital, Satkhira
Mohammad Maniruzzaman, Minak Kumar Biswas, Suman Kumar Das, Md. 
Akteruzzaman, Md. Ahsanul Kabir, Nur Alam, Sardar Zahid Hossain

VOLUME 13                                    NUMBER 01                                    JANUARY 2026

5

7

15

23

31

37

45

50

56

60

67

73

81

87

94

97



JOURNAL
of

SATKHIRA MEDICAL COLLEGE
JSMC   Volume 13   Number 01 January 2026

Official Journal of  Satkhira Medical College Teachers Association
JSMC is published twice a year in the month of  January and July

EDITORIAL  BOARD ADVISORY BOARD

Date of  Publication: February 2026

Chairperson
Professor Dr. Quazi Arif Ahmed
Professor of Medicine & Principal, Satkhira Medical 
College
Editor in Chief
Dr. Md. Marufuzzaman
Associate Professor & Head of Pediatrics, Satkhira 
Medical College
Editors
Dr. Abhijit Guho 
Associate Professor & Head of Microbiology, 
Satkhira Medical College
Dr. Md. Asaduzzaman
Associate Professor of Medicine, Satkhira Medical 
College
Dr. Md. Nasir Uddin Gazi
Associate Professor & Head of Forensic Medicine, 
Satkhira Medical College
Dr. Kamrunnahar Sheuli
Associate Professor & Head of Obstetrics & 
Gynecology, Sakhira Medical College
Dr. Harashit Chakrabarty
Associate Professor & Head of Dermatology, 
Satkhira Medical College
Dr. Md. Mozzammel Haque
Associate Professor & Head of Urology, Satkhira 
Medical College
Dr. Sharifa Zahan 
Assistant Professor & Head of Community 
Medicine, Satkhira Medical College

Professor Dr. A. Z. M Mahfuzur Rahman
Professor of Surgery, Satkhira Medical College
Professor Dr. Md. Shariful Islam
Professor & Head of Surgery, Satkhira Medical 
College
Dr. G. M. Faruquzzaman
Associate Professor of ENT, Satkhira Medical 
College
Dr. Mst. Rahima Khatun
Associate Professor of Gyn & Obs, Satkhira Medical 
College
Dr. Ahmed Al-Maaruf
Associate Professor of Biochemistry, Satkhira 
Medical College
Dr. Md. Shamsur Rahman
Assistant Professor of Pediatrics, Satkhira Medical 
College
Dr. Khashruba Pervin
Assistant Professor of Microbiology, Satkhira 
Medical College
Dr. Md. Alamgir Azam
Assistant Professor of Pharmacology, Satkhira 
Medical College
Dr. Zahid Hasan Khan
Assistant Professor & Head of Physiology, Satkhira 
Medical College
Dr. Md. Shahriar Mamun
Assistant Professor of Pathology, Satkhira Medical 
College

Address of Correspondence: Dr. Md. Marufuzzaman, Editor in Chief, Journal of Satkhira Medical 
College, Department of Pediatrics, Satkhira Medical College, Satkhira-9400. Phone: +88 
02477741145, Email: satkhiramc@ac.dghs.gov.bd, Website: www.satkhiramc.gov.bd

This journal is published by 
Teachers Association of Satkhira Medical College, Satkhira, Bangladesh



SATKHIRA MEDICAL COLL
EG

E

TE
AC

HERS ASSOCIATION

ESTD 2013

Teachers Association
Satkhira Medical College, Satkhira

Jointly published by: Dr. Shaikh Nazmus Saqueeb, Associate Professor & Head, 
Department of Biochemistry & Publica�on Secretary, Teachers Associa�on, 
Satkhira Medical College, Satkhira, Bangladesh. Phone: +88 02477741145, Email: 
drsnsaqueeb@gmail.com

President     : Professor Dr. Quazi Arif Ahmed 
Vice President    : Dr. Harashit Chakrabarty
        Dr. S. M. Golam Azam
General Secretary    : Dr. G. M. Faruquzzaman 
Joint Secretary    : Dr. Md. Marufuzzaman
Treasurer     : Professor Dr. Md. Shariful Islam
Organizing Secretary   : Dr. Ahmed Al - Maaruf
Cultural & Entertainment Secretary  : Dr. Md. Nasir Uddin Gazi
Scien�fic Secretary    : Dr. Md. Asaduzzaman
Publica�on Secretary   : Dr. Shaikh Nazmus Saqueeb
Office Secretary    : Dr. Md. Alamgir Azam
Members     : Dr. Mst. Rahima Khatun
        Dr. Kamrunnahar Sheuli
        Dr. Farhana Hossain
        Dr. Sheikh Abu Sayeed
        Dr. Sharifa Zahan



INSTRUCTIONS TO THE CONTRIBUTORS
The Satkhira Medical College Journal is a bian-
nual (January & July) journal published by the 
editorial board on behalf of Satkhira Medical 
College Teachers' Associa�on. Each issue 
includes editorial, original ar�cles, review 
ar�cles and case reports of excep�onal merit 
on any discipline of medical science. 

Submission of manuscripts
Papers are accepted for publica�on with an 
understanding that they are submi�ed solely 
to the Satkhira Medical College Journal. State-
ments and opinions expressed in the papers, 
communica�ons, and le�er herein are those of 
author(s) and not necessarily those of editor or 
publisher. Three hard / printed copies in A4 
size paper should be sent to the editor. In addi-
�on an electronic/ digital version of the ar�cle 
should also be submi�ed.   

Prepara�on of manuscripts 
Manuscripts should be typed on one side of 
good quality paper, with margins of at least 25 
mm and using double space throughout. Each 
component of the manuscript should begin on 
a new page in the sequence of �tle page, 
abstract, text, references, tables, and legend 
for illustra�ons. The �tle page should include 
the �tle of the paper, name of the author(s), 
name of the department(s) to which the work 
should be a�ributed. The text should be 
presented in the form of introduc�on, materi-
als and methods, results and discussion. The 
authors should sign a covering le�er men�on-
ing that final manuscript has been seen and 
approved by all authors. The le�er should 
men�on the name of the person (with address 
and telephone number) responsible for nego�-
a�on concerning the manuscript.

Abstracts 
Abstracts should be provided on a separate 
page an abstract of not more than 250 words. 

They should briefly describe the problem being 
addressed in the study, how the study was 
performed, the salient results and what the 
authors conclude from the results.

Table 
Each table should be typed in on separate 
sheet. Table should have brief �tle for each, 
should be numbered consecu�vely using 
Roman numbers and be cited in the in consec-
u�ve order internal horizontal and ver�cal 
rules should not be used. Results should be 
presented in logical sequence in the text, 
tables or illustra�on. Do not repeat in the text 
all data in the tables or illustra�ons; emphasize 
or summarize only important observa�ons.

Drug names  
Generic names should generally be used. 
When proprietary brands are used in research, 
include the brand name in parentheses in the 
Methods sec�on.

Illustra�ons 
Figure should be professionally designed sym-
bols, le�ering and numbering should be clear 
and large. The back of each figure should 
include the sequence number and the proper 
orienta�on (e.g., "top"). Photographs and pho-
tomicrographs should be supplied as glossy 
black and white prints unmounted. Legend for 
each illustra�on should be submi�ed in sepa-
rate sheets. All photographs, graphs, and 
diagrams should be referred to as figures num-
bered consecu�vely in the text.

Discussion 
Emphasize the new and important aspects of 
the study and the conclusion that follow from 
them. The detail data or other material given in 
the Introduc�on or the results sec�on should 
not be repeated. The implica�ons of the find-



ings and their limita�ons, including implica�on 
for future research should be included in the 
Discussion sec�on. The observa�ons should be 
compared and related to other relevant stud-
ies. New hypothesis is appreciated, however 
they should be clearly labeled as such. Recom-
menda�ons may be included only when appro-
priate.

References 
For reference, use author number style (Van-
couver) which is based on ANSI standerd 
adapted by the Na�onal Library of Medicine 
(NLM). References should be number consecu-
�vely in the order in which they are first men-
�oned in the text. The �tles of journals should 
be abbreviated according to the style used in 
Index Medicues. If author’s number is more 
than six then write “et al.” a�er first one or two 
author’s name.

Permissions  
A wri�en statement must accompany materi-
als taken from other sources from both author 
and publisher giving permission to the Journal 
for reproduc�on. Obtain permission in wri�ng 
from at least one author of papers s�ll in press 
unpublished data, and personal communica-
�ons.

Review and Ac�on
All submi�ed manuscripts will be reviewed by 
the editorial board and reviewer. Rejected 
manuscripts will not be returned. Ethical 
aspects will be considered in the assessment of 
the paper.

The editorial board reserves the customary right to style and if necessary shorten 
the material accepted for publica�on and to determine the priority and �me of 
publica�on. Editorial board assumes that the research work is based on honest 
observa�ons. It is not a task of the editorial board to inves�gate scien�fic fraud 
paper.



JSMC 5

EDITORIAL
Ar�ficial Intelligence and Medical Educa�on

Dr. Md. Marufuzzaman1
The contribu�on of ar�ficial intelligence (AI) in 
present �mes cannot be ignored. AI is a 
machine possessing intelligent 
capabili�es—such as learning, 
communica�on, informa�on processing, and 
induc�on—that can either perform human 
func�ons or aid humans in performing them 
[1]. The term "ar�ficial intelligence" was first 
coined by John McCarthy in 1955 [2]. AI has a 
role in every sector of life, including medical 
educa�on. Medical educa�on is the formal 
training process for healthcare professionals, 
focused on equipping them with the scien�fic 
knowledge, clinical skills, and ethical conduct 
required for prac�ce. In contrast to the 
prevalent u�liza�on of AI in medical prac�ce, 
its usage in medical educa�on was not widely 
considered un�l the 1980s [3]. Although 
medical educa�on evolved from ancient Greek 
ra�onal inquiry, the use of AI in medical 
educa�on has gained marked development 
since the onset of the COVID-19 era. 

During the COVID-19 pandemic, AI was 
successfully applied to the interpreta�on of 
chest CT imaging, displaying rapid and 
accurate diagnos�c capabili�es that, in several 
studies, surpassed human sensi�vity in 
detec�ng lung pathologies [4]. The role of AI in 
medical educa�on now extends from data 
management and cogni�ve skill development 
to robo�cs and simula�ons, preparing future 
clinicians for a rapidly evolving healthcare 
landscape.

Ar�ficial intelligence (AI) is rapidly 
revolu�onizing medical educa�on by 
enhancing learning methodologies, improving 

training efficiency, and providing personalized 
educa�on experiences [5]. The integra�on of 
AI in medical educa�on represents both a 
technological evolu�on and a paradigm shi� in 
how medical knowledge is acquired, applied, 
and retained [6]. The tradi�onal model of 
medical educa�on has been structured around 
classroom-based learning, cadaver dissec�ons, 
clinical appren�ceships, and hands-on 
experience with pa�ents. While these 
methods remain effec�ve, they possess 
inherent limita�ons, including informa�on 
overload, variability in teaching quality, 
difficulty in standardizing training across 
ins�tu�ons, and challenges in ensuring 
personalized learning. AI presents an 
opportunity to address these limita�ons by 
leveraging data-driven approaches, 
automa�on, and intelligent feedback 
mechanisms to create a more efficient, 
student-centric learning experience [7]. 
Addi�onally, AI enables the development of 
dynamic, adap�ve, and interac�ve learning 
environments [8]. Unlike tradi�onal textbooks 
and lectures, which are o�en sta�c and require 
students to consume informa�on passively, 
AI-driven tools—such as virtual simula�ons, 
interac�ve case studies, and augmented reality 
(AR) applica�ons—transform learning into an 
ac�ve process. In these simulated 
environments, students can engage with 
real-life scenarios in a risk-free se�ng. This 
approach facilitates hands-on skill 
development while simultaneously enhancing 
cri�cal thinking and clinical decision-making 
abili�es.

Opportuni�es of AI in medical educa�on 
include AI-powered virtual pa�ents, AI-based 
human body models, and AI-based anatomical 
educa�on and pre-surgical assessment. 
Furthermore, it facilitates medicine-machine 
interac�on training and AI-driven personalized 
learning. Alongside these opportuni�es are 
significant challenges. The obstacles to 
introducing AI in medical educa�on comprise- 
Ethical concerns, such as data privacy, 
algorithmic bias, and professional 
accountability. Faculty training and 
professional development. Curriculum design 
integra�on. Resource and infrastructure 
requirements. Evalua�on and assessment 
methodologies. Collabora�on with AI technical 
experts. Mul�ple reviews highlight AI's 
poten�al to transform specialized 
fields—specifically oncology, radiology, and 
pathology—while emphasizing these systemic 
challenges [9]. 

AI products play a crucial role in addressing 
healthcare problems worldwide. The World 
Health Organiza�on (WHO) recognizes health 
technologies and AI-based products as vital 
components of healthcare delivery, aiming to 
ensure an addi�onal 1 billion pa�ents receive 
health coverage, emergency care, and 
improved health condi�ons [10].

Numerous countries, including China and 
South Korea, have already incorporated AI into 
their primary educa�on curricula. Without 
proper instruc�on, the sporadic or 
unregulated use of AI can lead to a significant 
wastage of �me. Therefore, the government 
should treat AI as a �me-sensi�ve, 
high-priority issue and integrate it into every 
sector of educa�on—including medical 
educa�on. This strategic shi� will ensure that 
healthcare professionals are equipped to 
navigate modern technology and the demands 
of a rapidly evolving world.
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Abstract
Background: Anemia is a condi�on characterized by a reduced number of red blood cells or a 
decreased concentra�on of hemoglobin in the blood, resul�ng in diminished oxygen-carrying 
capacity. It may occur due to decreased produc�on of red blood cells, increased destruc�on, or 
excessive blood loss. Among ready-made garment (RMG) workers, anemia is par�cularly 
common owing to inadequate nutri�on and limited income that restricts access to healthy food. 
Despite mul�ple contribu�ng factors, anemia-related determinants specific to this occupa�onal 
group have not been adequately explored in previous studies. Therefore, this study aimed to 
determine the propor�on of RMG workers affected by anemia and to iden�fy the factors signifi-
cantly associated with its occurrence. Methodology: This descrip�ve cross-sec�onal study was 
conducted at Bangladesh Export Processing Zone Authority (BEZPA) Hospital from August 2020 to 
January 2021. A total of 110 RMG workers who a�ended the hospital during the study period 
were enrolled. Hemoglobin levels were measured, and par�cipants were interviewed using a 
pre-tested, structured ques�onnaire. Data were compiled in a master sheet and analyzed using 
SPSS version 23. Results: All par�cipants were found to have anemia of varying severity. Among 
male workers, 4 (8.7%) had mild anemia, 41 (89.1%) had moderate anemia, and 1 (2.2%) had 
severe anemia. Among female workers, 1 (1.6%) had mild anemia, 46 (71.9%) had moderate 
anemia, and 17 (26.6%) had severe anemia. Sta�s�cal analysis revealed that smoking (p < 0.001) 
and regular deworming (p = 0.002) were significantly associated with a lower prevalence of 
anemia, indica�ng their poten�al protec�ve role. Conclusion: Anemia is highly prevalent among 
RMG workers. Implementa�on of workplace health educa�on programs and provision of at least 
one nutri�ous meal per day could substan�ally improve the workers’ health, produc�vity, and 
overall quality of life.
Keywords: Anemia, garments workers, EPZ, risk factors, RMG workers.
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Introduc�on
Anemia is a condi�on characterized by a reduc-
�on in circula�ng red blood cell (RBC) mass 
and a decrease in the concentra�on of hemo-
globin (Hb) in the blood [1]. The World Health 
Organiza�on (WHO) defines anemia as hemo-
globin levels below 12.0 g/dL in women and 
below 13.0 g/dL in men [2]. A lower reference 
value is accepted for women because of regu-
lar menstrual blood loss. However, normal 
hemoglobin distribu�on varies not only by sex 
but also by ethnicity and physiological status 
[2]. Based on mean corpuscular volume (MCV), 
anemia can be classified into microcy�c (MCV 
< 80 fL), normocy�c (MCV = 80–100 fL), and 
macrocy�c (MCV > 100 fL) anemia [3]. Macro-
cy�c anemia is commonly caused by folate or 
vitamin B12 deficiency and bone marrow 
malignancies [4], normocy�c anemia is o�en 
associated with chronic diseases [5], while 
microcy�c anemia generally results from iron 
deficiency within the body [6].
Hemoglobin consists of two key components: 
the heme part, composed of iron (ferrous) and 
protoporphyrin, and the globin part, which 
includes two alpha and two beta globin chains 
[7]. Hemoglobin resides within red blood cells 
and plays a vital role in oxygen transport to 
�ssues and organs. A reduc�on in hemoglobin 
concentra�on results in decreased oxygen 
delivery, producing symptoms such as weak-
ness, fa�gue, dyspnea, pallor, lightheaded-
ness, and headache; pa�ents with coronary 
artery disease may experience angina due to 
reduced oxygen supply [8].
Anemia is typically diagnosed through hemo-
globin level, hematocrit, and red blood cell 
count measurements [9]. As these indices are 
volume-dependent, condi�ons causing hemo-
dilu�on may yield ar�ficially low values. For 
example, in pregnancy, plasma volume 
increases, dilu�ng blood and lowering hemo-
globin levels [10]. Due to monthly menstrual 
blood loss and increased iron demands during 

pregnancy, women of reproduc�ve age are at 
high risk of anemia [11].
Anemia remains a global public health concern 
affec�ng individuals of all ages in both devel-
oping and developed countries [12]. It has 
major consequences for human health and 
imposes substan�al social and economic 
burdens. Gardner and Kassebaum [13] report-
ed an es�mated global anemia prevalence of 
22.8% between 1990 and 2019. Although prev-
alence decreased slightly over �me, incidence 
rose from 1.42 billion in 1990 to 1.74 billion in 
2019. Among these, 54.1% were mild, 42.5% 
moderate, and 3.4% severe cases. The highest 
burden was found in Western and Central 
Sub-Saharan Africa and South Asia. Globally, 
the most common e�ologies were dietary iron 
deficiency, vitamin A deficiency, and beta-thal-
assemia trait [13].
Similarly, McLean et al. [12] analyzed WHO 
Vitamin and Mineral Nutri�on Informa�on 
System data (1993–2005) and found that while 
children had the highest anemia prevalence 
globally due to nutri�onal deficiencies, in 
South Asia, women of reproduc�ve age were 
dispropor�onately affected, largely due to 
menstrual blood loss and repeated pregnan-
cies. In Bangladesh, the prevalence of anemia 
has declined over the past two decades in 
most groups except adult men, with urban 
popula�ons showing lower rates than rural 
ones [1]. According to Ahmed [1], anemia 
prevalence in rural Bangladesh was 43% 
among adolescent girls, 45% among non-preg-
nant women, and 49% among pregnant 
women. Although childhood anemia preva-
lence has dropped by about 30%, it remains 
high (≈53%) compared with interna�onal stan-
dards. The predominant form is iron deficiency 
anemia, mostly arising from inadequate nutri-
�on and parasi�c infesta�ons—both prevent-
able and reversible causes.
The ready-made garments (RMG) industry is 

one of the most significant sectors in Bangla-
desh’s economy. According to Mia and Akter 
[14], the RMG sector contributes approximate-
ly 83.9% of the country’s total export earnings, 
with 12.26% of the gross domes�c product 
(GDP) in fiscal year 2017–2018. The industry 
employs over four million workers, the majori-
ty of whom are women [14, 15]. Despite its 
economic importance, this sector faces numer-
ous challenges, including low wages, unsafe 
working environments, job insecurity, and 
inadequate recogni�on of female workers’ 
rights [15]. These socioeconomic constraints 
o�en lead to poor dietary intake and limited 
access to healthcare. Consequently, a recent 
study found that 77–80% of female Bangla-
deshi garment workers were anemic [16]. This 
contributes to reduced produc�vity, increased 
maternal and perinatal mortality, and broader 
economic losses. Among male workers, expo-
sure to arsenic-contaminated drinking water 
has also been linked to anemia [17].
Given the persistently high prevalence of 
anemia in this popula�on, compounded by 
occupa�onal stress, inadequate nutri�on, and 
limited healthcare access, it is crucial to iden�-
fy the underlying factors specific to this group. 
Hence, the present study aims to determine 
the propor�on of anemic RMG workers and to 
iden�fy the risk factors significantly associated 
with anemia among them.
Methods
The study was conducted at the Bangladesh 
Export Processing Zone (BEPZA) Hospital in 
Cha�ogram, Bangladesh, over a period of six 
months from June 2021 to November 2021. It 
followed a descrip�ve cross-sec�onal design 
and included all ready-made garment (RMG) 
workers a�ending the outpa�ent department 
(OPD) of BEPZA Hospital during the study 
period. Convenience sampling was used to 
recruit par�cipants, where eligible workers 
who met the inclusion criteria and provided 

informed consent were enrolled consecu�vely 
un�l the desired sample size was reached. The 
inclusion criteria comprised workers aged 
between 16 and 60 years, of both sexes, 
employed in the garment sector within BEPZA, 
and willing to par�cipate in the study. Rela�ves 
of garment workers a�ending the hospital and 
workers with previously diagnosed medical 
condi�ons such as thalassemia, sickle cell 
anemia, or bone marrow malignancies were 
excluded to avoid confounding variables.
Before data collec�on, wri�en permission was 
obtained from the hospital director, and 
informed wri�en consent was collected from 
each par�cipant a�er explaining the purpose 
and procedure of the study. Confiden�ality 
was strictly maintained throughout the 
process by ensuring that no iden�fying infor-
ma�on was used and all collected data were 
stored securely. Data were collected using a 
pre-tested, semi-structured ques�onnaire 
along with physical examina�on tools such as a 
stethoscope, sphygmomanometer, thermome-
ter, and stopwatch to record vital parameters. 
Par�cipants were interviewed face-to-face, 
a�er which they were referred to the hospital 
laboratory for hemoglobin es�ma�on. The 
obtained laboratory results were compiled in 
Microso� Excel and checked for completeness 
and consistency. Incomplete or ambiguous 
ques�onnaires were excluded from analysis. 
The cleaned dataset was then entered into 
SPSS version 23 for sta�s�cal analysis, and 
results were presented in the form of tables 
and charts.
Results
The mean age of the respondents was 28.46 
(95% confidence interval (CI) between 26.7- 
30.22 years). Among the respondents, 
64(58.2%) were female and 46(41.8%) were 
males. About 87(79.9%) respondents were 
married. The average monthly income was Tk 
14,146.36 (95% CI between 12,892.99- 

15399.73 Taka). A total of 66 (60%) respon-
dents had at least completed secondary educa-
�on and majority of the respondents 
53(48.2%) belonged to lower middle class.
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macrocy�c (MCV > 100 fL) anemia [3]. Macro-
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vitamin B12 deficiency and bone marrow 
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associated with chronic diseases [5], while 
microcy�c anemia generally results from iron 
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Anemia is typically diagnosed through hemo-
globin level, hematocrit, and red blood cell 
count measurements [9]. As these indices are 
volume-dependent, condi�ons causing hemo-
dilu�on may yield ar�ficially low values. For 
example, in pregnancy, plasma volume 
increases, dilu�ng blood and lowering hemo-
globin levels [10]. Due to monthly menstrual 
blood loss and increased iron demands during 

pregnancy, women of reproduc�ve age are at 
high risk of anemia [11].
Anemia remains a global public health concern 
affec�ng individuals of all ages in both devel-
oping and developed countries [12]. It has 
major consequences for human health and 
imposes substan�al social and economic 
burdens. Gardner and Kassebaum [13] report-
ed an es�mated global anemia prevalence of 
22.8% between 1990 and 2019. Although prev-
alence decreased slightly over �me, incidence 
rose from 1.42 billion in 1990 to 1.74 billion in 
2019. Among these, 54.1% were mild, 42.5% 
moderate, and 3.4% severe cases. The highest 
burden was found in Western and Central 
Sub-Saharan Africa and South Asia. Globally, 
the most common e�ologies were dietary iron 
deficiency, vitamin A deficiency, and beta-thal-
assemia trait [13].
Similarly, McLean et al. [12] analyzed WHO 
Vitamin and Mineral Nutri�on Informa�on 
System data (1993–2005) and found that while 
children had the highest anemia prevalence 
globally due to nutri�onal deficiencies, in 
South Asia, women of reproduc�ve age were 
dispropor�onately affected, largely due to 
menstrual blood loss and repeated pregnan-
cies. In Bangladesh, the prevalence of anemia 
has declined over the past two decades in 
most groups except adult men, with urban 
popula�ons showing lower rates than rural 
ones [1]. According to Ahmed [1], anemia 
prevalence in rural Bangladesh was 43% 
among adolescent girls, 45% among non-preg-
nant women, and 49% among pregnant 
women. Although childhood anemia preva-
lence has dropped by about 30%, it remains 
high (≈53%) compared with interna�onal stan-
dards. The predominant form is iron deficiency 
anemia, mostly arising from inadequate nutri-
�on and parasi�c infesta�ons—both prevent-
able and reversible causes.
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one of the most significant sectors in Bangla-
desh’s economy. According to Mia and Akter 
[14], the RMG sector contributes approximate-
ly 83.9% of the country’s total export earnings, 
with 12.26% of the gross domes�c product 
(GDP) in fiscal year 2017–2018. The industry 
employs over four million workers, the majori-
ty of whom are women [14, 15]. Despite its 
economic importance, this sector faces numer-
ous challenges, including low wages, unsafe 
working environments, job insecurity, and 
inadequate recogni�on of female workers’ 
rights [15]. These socioeconomic constraints 
o�en lead to poor dietary intake and limited 
access to healthcare. Consequently, a recent 
study found that 77–80% of female Bangla-
deshi garment workers were anemic [16]. This 
contributes to reduced produc�vity, increased 
maternal and perinatal mortality, and broader 
economic losses. Among male workers, expo-
sure to arsenic-contaminated drinking water 
has also been linked to anemia [17].
Given the persistently high prevalence of 
anemia in this popula�on, compounded by 
occupa�onal stress, inadequate nutri�on, and 
limited healthcare access, it is crucial to iden�-
fy the underlying factors specific to this group. 
Hence, the present study aims to determine 
the propor�on of anemic RMG workers and to 
iden�fy the risk factors significantly associated 
with anemia among them.
Methods
The study was conducted at the Bangladesh 
Export Processing Zone (BEPZA) Hospital in 
Cha�ogram, Bangladesh, over a period of six 
months from June 2021 to November 2021. It 
followed a descrip�ve cross-sec�onal design 
and included all ready-made garment (RMG) 
workers a�ending the outpa�ent department 
(OPD) of BEPZA Hospital during the study 
period. Convenience sampling was used to 
recruit par�cipants, where eligible workers 
who met the inclusion criteria and provided 

informed consent were enrolled consecu�vely 
un�l the desired sample size was reached. The 
inclusion criteria comprised workers aged 
between 16 and 60 years, of both sexes, 
employed in the garment sector within BEPZA, 
and willing to par�cipate in the study. Rela�ves 
of garment workers a�ending the hospital and 
workers with previously diagnosed medical 
condi�ons such as thalassemia, sickle cell 
anemia, or bone marrow malignancies were 
excluded to avoid confounding variables.
Before data collec�on, wri�en permission was 
obtained from the hospital director, and 
informed wri�en consent was collected from 
each par�cipant a�er explaining the purpose 
and procedure of the study. Confiden�ality 
was strictly maintained throughout the 
process by ensuring that no iden�fying infor-
ma�on was used and all collected data were 
stored securely. Data were collected using a 
pre-tested, semi-structured ques�onnaire 
along with physical examina�on tools such as a 
stethoscope, sphygmomanometer, thermome-
ter, and stopwatch to record vital parameters. 
Par�cipants were interviewed face-to-face, 
a�er which they were referred to the hospital 
laboratory for hemoglobin es�ma�on. The 
obtained laboratory results were compiled in 
Microso� Excel and checked for completeness 
and consistency. Incomplete or ambiguous 
ques�onnaires were excluded from analysis. 
The cleaned dataset was then entered into 
SPSS version 23 for sta�s�cal analysis, and 
results were presented in the form of tables 
and charts.
Results
The mean age of the respondents was 28.46 
(95% confidence interval (CI) between 26.7- 
30.22 years). Among the respondents, 
64(58.2%) were female and 46(41.8%) were 
males. About 87(79.9%) respondents were 
married. The average monthly income was Tk 
14,146.36 (95% CI between 12,892.99- 

15399.73 Taka). A total of 66 (60%) respon-
dents had at least completed secondary educa-
�on and majority of the respondents 
53(48.2%) belonged to lower middle class.
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moderate, and 3.4% severe cases. The highest 
burden was found in Western and Central 
Sub-Saharan Africa and South Asia. Globally, 
the most common e�ologies were dietary iron 
deficiency, vitamin A deficiency, and beta-thal-
assemia trait [13].
Similarly, McLean et al. [12] analyzed WHO 
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System data (1993–2005) and found that while 
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South Asia, women of reproduc�ve age were 
dispropor�onately affected, largely due to 
menstrual blood loss and repeated pregnan-
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ones [1]. According to Ahmed [1], anemia 
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one of the most significant sectors in Bangla-
desh’s economy. According to Mia and Akter 
[14], the RMG sector contributes approximate-
ly 83.9% of the country’s total export earnings, 
with 12.26% of the gross domes�c product 
(GDP) in fiscal year 2017–2018. The industry 
employs over four million workers, the majori-
ty of whom are women [14, 15]. Despite its 
economic importance, this sector faces numer-
ous challenges, including low wages, unsafe 
working environments, job insecurity, and 
inadequate recogni�on of female workers’ 
rights [15]. These socioeconomic constraints 
o�en lead to poor dietary intake and limited 
access to healthcare. Consequently, a recent 
study found that 77–80% of female Bangla-
deshi garment workers were anemic [16]. This 
contributes to reduced produc�vity, increased 
maternal and perinatal mortality, and broader 
economic losses. Among male workers, expo-
sure to arsenic-contaminated drinking water 
has also been linked to anemia [17].
Given the persistently high prevalence of 
anemia in this popula�on, compounded by 
occupa�onal stress, inadequate nutri�on, and 
limited healthcare access, it is crucial to iden�-
fy the underlying factors specific to this group. 
Hence, the present study aims to determine 
the propor�on of anemic RMG workers and to 
iden�fy the risk factors significantly associated 
with anemia among them.
Methods
The study was conducted at the Bangladesh 
Export Processing Zone (BEPZA) Hospital in 
Cha�ogram, Bangladesh, over a period of six 
months from June 2021 to November 2021. It 
followed a descrip�ve cross-sec�onal design 
and included all ready-made garment (RMG) 
workers a�ending the outpa�ent department 
(OPD) of BEPZA Hospital during the study 
period. Convenience sampling was used to 
recruit par�cipants, where eligible workers 
who met the inclusion criteria and provided 

informed consent were enrolled consecu�vely 
un�l the desired sample size was reached. The 
inclusion criteria comprised workers aged 
between 16 and 60 years, of both sexes, 
employed in the garment sector within BEPZA, 
and willing to par�cipate in the study. Rela�ves 
of garment workers a�ending the hospital and 
workers with previously diagnosed medical 
condi�ons such as thalassemia, sickle cell 
anemia, or bone marrow malignancies were 
excluded to avoid confounding variables.
Before data collec�on, wri�en permission was 
obtained from the hospital director, and 
informed wri�en consent was collected from 
each par�cipant a�er explaining the purpose 
and procedure of the study. Confiden�ality 
was strictly maintained throughout the 
process by ensuring that no iden�fying infor-
ma�on was used and all collected data were 
stored securely. Data were collected using a 
pre-tested, semi-structured ques�onnaire 
along with physical examina�on tools such as a 
stethoscope, sphygmomanometer, thermome-
ter, and stopwatch to record vital parameters. 
Par�cipants were interviewed face-to-face, 
a�er which they were referred to the hospital 
laboratory for hemoglobin es�ma�on. The 
obtained laboratory results were compiled in 
Microso� Excel and checked for completeness 
and consistency. Incomplete or ambiguous 
ques�onnaires were excluded from analysis. 
The cleaned dataset was then entered into 
SPSS version 23 for sta�s�cal analysis, and 
results were presented in the form of tables 
and charts.
Results
The mean age of the respondents was 28.46 
(95% confidence interval (CI) between 26.7- 
30.22 years). Among the respondents, 
64(58.2%) were female and 46(41.8%) were 
males. About 87(79.9%) respondents were 
married. The average monthly income was Tk 
14,146.36 (95% CI between 12,892.99- 

15399.73 Taka). A total of 66 (60%) respon-
dents had at least completed secondary educa-
�on and majority of the respondents 
53(48.2%) belonged to lower middle class.

Figure 1: Overall hemoglobin levels of the 
study respondents (n=110).

Table 1: Associa�on of Anemia with Selected 
Factors.

Figure 2: Distribu�on of the study subjects 
based on categories of hemoglobin levels 
(n=110)

The histogram above represents the frequency 
distribu�on of the respondents based on their 
levels of hemoglobin. The mean hemoglobin 
level was 8.97±1.27. The minimum hemoglo-
bin level observed was 5.9gm/dl and the maxi-
mum were 11.3gm/dl. The highest frequency 
was observed when hemoglobin level was 
10.0gm/dl. Twenty-six respondents had this 
level of hemoglobin.

The bar chart above displays the distribu�on of 
study subjects based on the level of hemoglo-
bin in blood. Most of the pa�ents had moder-
ate levels of anemia. In case of male pa�ents, 
41 (89.1%) respondents had moderate anemia, 
4(8.7%) men had mild anemia and the remain-
ing 1(2.2%) person had severe anemia. For 
female subjects that included both pregnant 
and non-pregnant women, majority (71.9%) 
had moderate anemia, followed by severe 
anemia in 17 (26.6%) women. Only one 
woman (1.6%) had mild anemia. None of the 
respondents were non-anemic according to 
WHO criteria.

Among the 64 female respondents included in 
this study, 5 (7.8%) were pregnant, while the 
remaining 59 (92.2%) were not. The mean 
hemoglobin level of pregnant par�cipants was 
7.9 ± 1.4 g/dL, whereas that of non-pregnant 
women was 8.6 ± 1.3 g/dL. When a Student’s 
t-test was performed to compare mean hemo-
globin levels between the two groups, no 
sta�s�cally significant difference was found (p 
= 0.29), indica�ng that pregnancy status was 
not significantly associated with anemia in this 
sample.

Associa�on of anemia with pregnancy (n=64) 
Pregnant Frequency (%) Mean hemoglobin levels P- value 

Yes 5 (7.8%) 7.9±1.4 0.29 No 59 (92.2%) 8.6±1.3 
Associa�on of anemia with lacta�on (n=64) 

Lacta�ng Frequency Mean hemoglobin level P- value 
Yes 15 (23%) 8.6±1.4 0.98 No 49 (77%) 8.6±1.3 

- Deworming program and anemia (n=110) 
Deworming Frequency Mean hemoglobin level P- value 

Yes 87 (79%) 9.1±1.1 0.002 No 23 (21%) 8.6±1.7 
Associa�on of anemia with taking oral contracep�ve pills (n=64) 
OCP intake Frequency Mean hemoglobin level P- value 

Yes 36 (56%) 8.7±1.3 
0.42 No 28 (44%) 8.4±1.4 

Associa�on of anemia with smoking (n=110) 
Smoker Frequency Mean hemoglobin level P- value 

Yes 45 (41%) 9.6±0.9 
<0.001 No 65 (59%) 8.6 ± 1.3 

 

With regard to lacta�on, 15 (23%) of the 64 
female respondents were lacta�ng mothers, 
while 49 (77%) were not. The mean hemoglo-
bin level among lacta�ng women was 8.6 ± 1.4 
g/dL, compared to 8.6 ± 1.3 g/dL among 
non-lacta�ng women. Sta�s�cal analysis using 
a Student’s t-test showed no significant associ-
a�on between lacta�on status and hemoglo-
bin concentra�on (p = 0.98).

Deworming prac�ces were found to have a 
notable effect on anemia status. Among the 
110 respondents, 87 (79%) reported taking 
deworming medica�on within the previous 
three months, while 23 (21%) had not. The 
mean hemoglobin level was significantly 
higher in those who underwent deworming 
(9.1 ± 1.1 g/dL) compared to those who did not 
(8.6 ± 1.7 g/dL), and this difference was sta�s�-
cally significant (p = 0.002*). This suggests that 
regular deworming has a posi�ve associa�on 
with higher hemoglobin levels and may play a 
preven�ve role against anemia.

The rela�onship between oral contracep�ve 
pill (OCP) use and hemoglobin concentra�on 
was also examined among female par�cipants. 
Out of 64 women, 36 (56%) reported using 
OCPs, while 28 (44%) did not. The mean hemo-
globin level of OCP users was 8.7 ± 1.3 g/dL, 
compared to 8.4 ± 1.4 g/dL among non-users. 
The difference was not sta�s�cally significant 
(p = 0.42*), indica�ng no observable impact of 
OCP use on hemoglobin levels in this study 
popula�on.

Smoking status showed a strong and sta�s�cal-
ly significant associa�on with hemoglobin 
concentra�on. Among the 110 respondents, 
45 (41%) were smokers and 65 (59%) were 
non-smokers. The mean hemoglobin level was 
9.6 ± 0.9 g/dL among smokers and 8.6 ± 1.3 
g/dL among non-smokers. The difference 
between the two groups was highly significant 
(p < 0.001*), sugges�ng that smoking may lead 
to higher measured hemoglobin levels, possi-

bly due to compensatory erythrocytosis in 
response to chronic exposure to carbon mon-
oxide.

Discussion
Anemia is a serious global public health prob-
lem that par�cularly affects young children and 
pregnant women. World Health Organiza�on 
es�mates that 4 2% of children less than 5 
years of age and 40% of pregnant women 
worldwide are anemic [18]. However, in this 
study, even men working at KEPZ were anemic. 
In fact, none of the study subjects had normal 
levels of hemoglobin based on WHO criteria. 
Yet significant differences in severity of anemia 
was observed among pa�ents with some risk 
factors. 
Among the workers, the mean age of all work-
ers was 28.46 ± 9.31 with a male: female ra�o 
of 1: 1.4. The pa�ent demographics are similar 
to another study conducted in Bangladesh by 
Khatun and Alam et al. [19] where mean age 
was 24.85 ±7.11 years. In cases of hemoglobin 
levels, the overall mean hemoglobin level 
among all respondents was 8.97 ± 1.27 (Fig.2). 
In other words, all respondents were moder-
ately anemic according to WHO criteria. When 
categorizing it based on gender and pregnancy 
status, among females, 1.6% had mild anemia, 
71.9% had moderate anemia and 26.6% had 
severe anemia (Fig.2). In case of male respon-
dents, 8.7% had mild anemia, 89.1% had mod-
erate anemia and 2.2% had severe anemia. 
None of the study subjects had normal hemo-
globin levels. This is very different from anoth-
er study conducted in Bangladesh by Khatun et 
al. in 2013where at least 23% of females and 
89% males had normal hemoglobin levels [19].

When looking at risk factors for anemia, signifi-
cant associa�on was found for smoking (p 
<0.001) (Table- 1) and deworming (p=0.002) 
(Table- 1). Both had a posi�ve effect on hemo-
globin levels. In case of anemia among smokers 
versus non-smokers, a highly significant associ-

a�on (p<0.001) was found between the two. 
Smokers were significantly more likely to 
display higher levels of hemoglobin than 
non-smokers. A similar observa�on of Norden-
berg et al. was reported in another study in 
1990 where female smokers showed signifi-
cantly higher mean levels of hemoglobin as 
compared to nonsmoking females [20]. This is 
because cigare�e smoking seems to cause a 
generalized upward shi� of the hemoglobin 
distribu�on curve, which reduces the u�lity of 
hemoglobin level to detect anemia. Carbon 
monoxide in the smoke blocks oxygen a�ach-
ment to the red cells' empty hemoglobin slots. 
The body panics, interpre�ng low hemoglobin 
as a signal to increase red cell produc�on. 
Hemoglobin rises, and so do red cells.

As for worm infesta�on, these reside in the 
small intes�ne of infected individuals where 
they a�ach themselves to the villi and feed on 
host blood. Among individuals with inade-
quate iron intake and high physiological 
demands, this blood loss can result in anemia. 
According to a meta-analysis by Smith and 
Brooker, a significant improvement in levels of 
hemoglobin were observed among non-preg-
nant people infested with hookworm when 
treated with Albendazole [21]. This finding 
supports our result that deworming can have a 
significant impact on hemoglobin levels.

In case of oral contracep�ve pill inges�on, no 
significant difference was observed among 
users and non-users (Table- 1). Although below 
normal levels, mean hemoglobin levels were 
slightly be�er among OCP users. This is similar 
to another study involving data from low and 
middle income countries where improvement 
in levels of hemoglobin were observed among 
current and con�nuous OCP users- a non-con-
tracep�ve benefit of OCP use [22]. Since the 
type of OCP used by respondents could not be 
recorded due to risk of recall bias, it could not 
be specified, which kind of OCP showed be�er 

benefits in this regard. Furthermore, in this 
study most women were anemic irrespec�ve 
of OCP use due to inconsistency with use.

Among lacta�ng women in this study, mean 
levels of hemoglobin were almost the same 
between lacta�ng and non-lacta�ng women 
(Table- 1). This is contrary to an Indian study 
performed by Kapur et al. in 2002, where 
lacta�ng women had lower hemoglobin levels 
than pregnant women sugges�ng severe nutri-
�onal deficiency among them [23]. However, 
another study from Ethiopia found pregnant 
mothers to be more anemic than lacta�ng 
mothers [24]. The result in this research work 
could be explained by the fact that women 
irrespec�ve of their pregnancy or lacta�on 
status were enrolled and hence, no difference 
was observed between lacta�ng and non-lac-
ta�ng women. 

One other important finding in this study was 
the associa�on of pregnancy with severe 
anemia. According to the classifica�on of 
World Health Organiza�on (WHO), pregnant 
women with hemoglobin levels less than 11.0 
g/dl in the first and third trimesters and less 
than 10.5 g/dl in the second trimester are 
considered anemic [25]. In this study, the 
mean hemoglobin levels of pregnant women 
were 7.9±1.4 g/dl (Table 1) which is much 
lower than the WHO criteria. Even among the 
non-pregnant women, the mean was 8.6±1.3 
g/dl which is much less than the cut-off points 
for pregnant women. Anemia in pregnancy is 
associated with increased rates of maternal 
and perinatal mortality, premature delivery, 
low birth weight, and other adverse outcomes. 
Low levels of hemoglobin during pregnancy 
can lead to low birth weight babies and intra-
uterine growth retarda�on [25]. One finding 
that could not be observed in this work is the 
propor�on of worm infesta�on among the 
pa�ents, especially among the pregnant 
women. Evidence from studies indicates that 

increasing hookworm infec�on intensity is 
associated with lower haemoglobin levels in 
pregnant women in poor countries [26]. How-
ever, recent reports by the World Health Orga-
niza�on claim a posi�ve effect on child survival 
and health by deworming pregnant women 
[27, 28]. Hence, deworming can be an effec�ve 
method in improving hemoglobin levels by 
preven�ng blood loss irrespec�ve of pregnan-
cy status.

Conclusion
All study subjects had some form of anemia 
with majority of them having moderate to 
severe anemia. While, smoking and deworm-
ing played a significant role in improving 
hemoglobin levels among the study subjects, 
pregnancy showed a nega�ve impact and 
lacta�on did not show any impact on mean 
hemoglobin levels among the study subjects. 
Appropriate measures need to be taken to 
improve the health status of workers at the 
garments factories so that less absence for sick 
days is taken and the workers can be more 
efficient when performing their du�es, thus 
overall increasing produc�vity.

Limita�ons
Due to pandemic situa�on, the sample size of 
the study was much smaller than the calculat-
ed sample size. Study involving a large sample 
size would have yielded be�er results. Data 
was collected from hospital pa�ents; hence 
only sick individuals were included in the 
study. A simple random sampling of all people 
working at BEZPA would have given more accu-
rate idea on hemoglobin concentra�ons 
among workers. Although iden�fied cases of 
chronic medical condi�ons that could lead to 
anemia has been excluded, undiagnosed cases 
who had approached the hospital could not be 
excluded and hence may have biased the 
results. A comparison of anemic status based 
on urban or rural residence was not possible 
since all respondents lived in urban areas. 

Recommenda�ons
Conduc�ng a na�onwide study involving all 
garments factories can help us achieve a be�er 
idea on the actual condi�on of garments facto-
ry workers in Bangladesh. This in turn can help 
us iden�fy varia�ons in health status among 
workers at different loca�ons and focus on 
providing health educa�on for places requiring 
high priority. Since simple methods such as 
deworming and improved nutri�on or iron 
supplementa�on can help mi�gate the severity 
of anemia among most of the working popula-
�on, free health checkups and supplementa-
�on of these drugs can improve the health of 
workers and hence increase produc�vity.
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Among the 64 female respondents included in 
this study, 5 (7.8%) were pregnant, while the 
remaining 59 (92.2%) were not. The mean 
hemoglobin level of pregnant par�cipants was 
7.9 ± 1.4 g/dL, whereas that of non-pregnant 
women was 8.6 ± 1.3 g/dL. When a Student’s 
t-test was performed to compare mean hemo-
globin levels between the two groups, no 
sta�s�cally significant difference was found (p 
= 0.29), indica�ng that pregnancy status was 
not significantly associated with anemia in this 
sample.

With regard to lacta�on, 15 (23%) of the 64 
female respondents were lacta�ng mothers, 
while 49 (77%) were not. The mean hemoglo-
bin level among lacta�ng women was 8.6 ± 1.4 
g/dL, compared to 8.6 ± 1.3 g/dL among 
non-lacta�ng women. Sta�s�cal analysis using 
a Student’s t-test showed no significant associ-
a�on between lacta�on status and hemoglo-
bin concentra�on (p = 0.98).

Deworming prac�ces were found to have a 
notable effect on anemia status. Among the 
110 respondents, 87 (79%) reported taking 
deworming medica�on within the previous 
three months, while 23 (21%) had not. The 
mean hemoglobin level was significantly 
higher in those who underwent deworming 
(9.1 ± 1.1 g/dL) compared to those who did not 
(8.6 ± 1.7 g/dL), and this difference was sta�s�-
cally significant (p = 0.002*). This suggests that 
regular deworming has a posi�ve associa�on 
with higher hemoglobin levels and may play a 
preven�ve role against anemia.

The rela�onship between oral contracep�ve 
pill (OCP) use and hemoglobin concentra�on 
was also examined among female par�cipants. 
Out of 64 women, 36 (56%) reported using 
OCPs, while 28 (44%) did not. The mean hemo-
globin level of OCP users was 8.7 ± 1.3 g/dL, 
compared to 8.4 ± 1.4 g/dL among non-users. 
The difference was not sta�s�cally significant 
(p = 0.42*), indica�ng no observable impact of 
OCP use on hemoglobin levels in this study 
popula�on.

Smoking status showed a strong and sta�s�cal-
ly significant associa�on with hemoglobin 
concentra�on. Among the 110 respondents, 
45 (41%) were smokers and 65 (59%) were 
non-smokers. The mean hemoglobin level was 
9.6 ± 0.9 g/dL among smokers and 8.6 ± 1.3 
g/dL among non-smokers. The difference 
between the two groups was highly significant 
(p < 0.001*), sugges�ng that smoking may lead 
to higher measured hemoglobin levels, possi-

bly due to compensatory erythrocytosis in 
response to chronic exposure to carbon mon-
oxide.

Discussion
Anemia is a serious global public health prob-
lem that par�cularly affects young children and 
pregnant women. World Health Organiza�on 
es�mates that 4 2% of children less than 5 
years of age and 40% of pregnant women 
worldwide are anemic [18]. However, in this 
study, even men working at KEPZ were anemic. 
In fact, none of the study subjects had normal 
levels of hemoglobin based on WHO criteria. 
Yet significant differences in severity of anemia 
was observed among pa�ents with some risk 
factors. 
Among the workers, the mean age of all work-
ers was 28.46 ± 9.31 with a male: female ra�o 
of 1: 1.4. The pa�ent demographics are similar 
to another study conducted in Bangladesh by 
Khatun and Alam et al. [19] where mean age 
was 24.85 ±7.11 years. In cases of hemoglobin 
levels, the overall mean hemoglobin level 
among all respondents was 8.97 ± 1.27 (Fig.2). 
In other words, all respondents were moder-
ately anemic according to WHO criteria. When 
categorizing it based on gender and pregnancy 
status, among females, 1.6% had mild anemia, 
71.9% had moderate anemia and 26.6% had 
severe anemia (Fig.2). In case of male respon-
dents, 8.7% had mild anemia, 89.1% had mod-
erate anemia and 2.2% had severe anemia. 
None of the study subjects had normal hemo-
globin levels. This is very different from anoth-
er study conducted in Bangladesh by Khatun et 
al. in 2013where at least 23% of females and 
89% males had normal hemoglobin levels [19].

When looking at risk factors for anemia, signifi-
cant associa�on was found for smoking (p 
<0.001) (Table- 1) and deworming (p=0.002) 
(Table- 1). Both had a posi�ve effect on hemo-
globin levels. In case of anemia among smokers 
versus non-smokers, a highly significant associ-

a�on (p<0.001) was found between the two. 
Smokers were significantly more likely to 
display higher levels of hemoglobin than 
non-smokers. A similar observa�on of Norden-
berg et al. was reported in another study in 
1990 where female smokers showed signifi-
cantly higher mean levels of hemoglobin as 
compared to nonsmoking females [20]. This is 
because cigare�e smoking seems to cause a 
generalized upward shi� of the hemoglobin 
distribu�on curve, which reduces the u�lity of 
hemoglobin level to detect anemia. Carbon 
monoxide in the smoke blocks oxygen a�ach-
ment to the red cells' empty hemoglobin slots. 
The body panics, interpre�ng low hemoglobin 
as a signal to increase red cell produc�on. 
Hemoglobin rises, and so do red cells.

As for worm infesta�on, these reside in the 
small intes�ne of infected individuals where 
they a�ach themselves to the villi and feed on 
host blood. Among individuals with inade-
quate iron intake and high physiological 
demands, this blood loss can result in anemia. 
According to a meta-analysis by Smith and 
Brooker, a significant improvement in levels of 
hemoglobin were observed among non-preg-
nant people infested with hookworm when 
treated with Albendazole [21]. This finding 
supports our result that deworming can have a 
significant impact on hemoglobin levels.

In case of oral contracep�ve pill inges�on, no 
significant difference was observed among 
users and non-users (Table- 1). Although below 
normal levels, mean hemoglobin levels were 
slightly be�er among OCP users. This is similar 
to another study involving data from low and 
middle income countries where improvement 
in levels of hemoglobin were observed among 
current and con�nuous OCP users- a non-con-
tracep�ve benefit of OCP use [22]. Since the 
type of OCP used by respondents could not be 
recorded due to risk of recall bias, it could not 
be specified, which kind of OCP showed be�er 

benefits in this regard. Furthermore, in this 
study most women were anemic irrespec�ve 
of OCP use due to inconsistency with use.

Among lacta�ng women in this study, mean 
levels of hemoglobin were almost the same 
between lacta�ng and non-lacta�ng women 
(Table- 1). This is contrary to an Indian study 
performed by Kapur et al. in 2002, where 
lacta�ng women had lower hemoglobin levels 
than pregnant women sugges�ng severe nutri-
�onal deficiency among them [23]. However, 
another study from Ethiopia found pregnant 
mothers to be more anemic than lacta�ng 
mothers [24]. The result in this research work 
could be explained by the fact that women 
irrespec�ve of their pregnancy or lacta�on 
status were enrolled and hence, no difference 
was observed between lacta�ng and non-lac-
ta�ng women. 

One other important finding in this study was 
the associa�on of pregnancy with severe 
anemia. According to the classifica�on of 
World Health Organiza�on (WHO), pregnant 
women with hemoglobin levels less than 11.0 
g/dl in the first and third trimesters and less 
than 10.5 g/dl in the second trimester are 
considered anemic [25]. In this study, the 
mean hemoglobin levels of pregnant women 
were 7.9±1.4 g/dl (Table 1) which is much 
lower than the WHO criteria. Even among the 
non-pregnant women, the mean was 8.6±1.3 
g/dl which is much less than the cut-off points 
for pregnant women. Anemia in pregnancy is 
associated with increased rates of maternal 
and perinatal mortality, premature delivery, 
low birth weight, and other adverse outcomes. 
Low levels of hemoglobin during pregnancy 
can lead to low birth weight babies and intra-
uterine growth retarda�on [25]. One finding 
that could not be observed in this work is the 
propor�on of worm infesta�on among the 
pa�ents, especially among the pregnant 
women. Evidence from studies indicates that 

increasing hookworm infec�on intensity is 
associated with lower haemoglobin levels in 
pregnant women in poor countries [26]. How-
ever, recent reports by the World Health Orga-
niza�on claim a posi�ve effect on child survival 
and health by deworming pregnant women 
[27, 28]. Hence, deworming can be an effec�ve 
method in improving hemoglobin levels by 
preven�ng blood loss irrespec�ve of pregnan-
cy status.

Conclusion
All study subjects had some form of anemia 
with majority of them having moderate to 
severe anemia. While, smoking and deworm-
ing played a significant role in improving 
hemoglobin levels among the study subjects, 
pregnancy showed a nega�ve impact and 
lacta�on did not show any impact on mean 
hemoglobin levels among the study subjects. 
Appropriate measures need to be taken to 
improve the health status of workers at the 
garments factories so that less absence for sick 
days is taken and the workers can be more 
efficient when performing their du�es, thus 
overall increasing produc�vity.

Limita�ons
Due to pandemic situa�on, the sample size of 
the study was much smaller than the calculat-
ed sample size. Study involving a large sample 
size would have yielded be�er results. Data 
was collected from hospital pa�ents; hence 
only sick individuals were included in the 
study. A simple random sampling of all people 
working at BEZPA would have given more accu-
rate idea on hemoglobin concentra�ons 
among workers. Although iden�fied cases of 
chronic medical condi�ons that could lead to 
anemia has been excluded, undiagnosed cases 
who had approached the hospital could not be 
excluded and hence may have biased the 
results. A comparison of anemic status based 
on urban or rural residence was not possible 
since all respondents lived in urban areas. 

Recommenda�ons
Conduc�ng a na�onwide study involving all 
garments factories can help us achieve a be�er 
idea on the actual condi�on of garments facto-
ry workers in Bangladesh. This in turn can help 
us iden�fy varia�ons in health status among 
workers at different loca�ons and focus on 
providing health educa�on for places requiring 
high priority. Since simple methods such as 
deworming and improved nutri�on or iron 
supplementa�on can help mi�gate the severity 
of anemia among most of the working popula-
�on, free health checkups and supplementa-
�on of these drugs can improve the health of 
workers and hence increase produc�vity.
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Among the 64 female respondents included in 
this study, 5 (7.8%) were pregnant, while the 
remaining 59 (92.2%) were not. The mean 
hemoglobin level of pregnant par�cipants was 
7.9 ± 1.4 g/dL, whereas that of non-pregnant 
women was 8.6 ± 1.3 g/dL. When a Student’s 
t-test was performed to compare mean hemo-
globin levels between the two groups, no 
sta�s�cally significant difference was found (p 
= 0.29), indica�ng that pregnancy status was 
not significantly associated with anemia in this 
sample.

With regard to lacta�on, 15 (23%) of the 64 
female respondents were lacta�ng mothers, 
while 49 (77%) were not. The mean hemoglo-
bin level among lacta�ng women was 8.6 ± 1.4 
g/dL, compared to 8.6 ± 1.3 g/dL among 
non-lacta�ng women. Sta�s�cal analysis using 
a Student’s t-test showed no significant associ-
a�on between lacta�on status and hemoglo-
bin concentra�on (p = 0.98).

Deworming prac�ces were found to have a 
notable effect on anemia status. Among the 
110 respondents, 87 (79%) reported taking 
deworming medica�on within the previous 
three months, while 23 (21%) had not. The 
mean hemoglobin level was significantly 
higher in those who underwent deworming 
(9.1 ± 1.1 g/dL) compared to those who did not 
(8.6 ± 1.7 g/dL), and this difference was sta�s�-
cally significant (p = 0.002*). This suggests that 
regular deworming has a posi�ve associa�on 
with higher hemoglobin levels and may play a 
preven�ve role against anemia.

The rela�onship between oral contracep�ve 
pill (OCP) use and hemoglobin concentra�on 
was also examined among female par�cipants. 
Out of 64 women, 36 (56%) reported using 
OCPs, while 28 (44%) did not. The mean hemo-
globin level of OCP users was 8.7 ± 1.3 g/dL, 
compared to 8.4 ± 1.4 g/dL among non-users. 
The difference was not sta�s�cally significant 
(p = 0.42*), indica�ng no observable impact of 
OCP use on hemoglobin levels in this study 
popula�on.

Smoking status showed a strong and sta�s�cal-
ly significant associa�on with hemoglobin 
concentra�on. Among the 110 respondents, 
45 (41%) were smokers and 65 (59%) were 
non-smokers. The mean hemoglobin level was 
9.6 ± 0.9 g/dL among smokers and 8.6 ± 1.3 
g/dL among non-smokers. The difference 
between the two groups was highly significant 
(p < 0.001*), sugges�ng that smoking may lead 
to higher measured hemoglobin levels, possi-

bly due to compensatory erythrocytosis in 
response to chronic exposure to carbon mon-
oxide.

Discussion
Anemia is a serious global public health prob-
lem that par�cularly affects young children and 
pregnant women. World Health Organiza�on 
es�mates that 4 2% of children less than 5 
years of age and 40% of pregnant women 
worldwide are anemic [18]. However, in this 
study, even men working at KEPZ were anemic. 
In fact, none of the study subjects had normal 
levels of hemoglobin based on WHO criteria. 
Yet significant differences in severity of anemia 
was observed among pa�ents with some risk 
factors. 
Among the workers, the mean age of all work-
ers was 28.46 ± 9.31 with a male: female ra�o 
of 1: 1.4. The pa�ent demographics are similar 
to another study conducted in Bangladesh by 
Khatun and Alam et al. [19] where mean age 
was 24.85 ±7.11 years. In cases of hemoglobin 
levels, the overall mean hemoglobin level 
among all respondents was 8.97 ± 1.27 (Fig.2). 
In other words, all respondents were moder-
ately anemic according to WHO criteria. When 
categorizing it based on gender and pregnancy 
status, among females, 1.6% had mild anemia, 
71.9% had moderate anemia and 26.6% had 
severe anemia (Fig.2). In case of male respon-
dents, 8.7% had mild anemia, 89.1% had mod-
erate anemia and 2.2% had severe anemia. 
None of the study subjects had normal hemo-
globin levels. This is very different from anoth-
er study conducted in Bangladesh by Khatun et 
al. in 2013where at least 23% of females and 
89% males had normal hemoglobin levels [19].

When looking at risk factors for anemia, signifi-
cant associa�on was found for smoking (p 
<0.001) (Table- 1) and deworming (p=0.002) 
(Table- 1). Both had a posi�ve effect on hemo-
globin levels. In case of anemia among smokers 
versus non-smokers, a highly significant associ-

a�on (p<0.001) was found between the two. 
Smokers were significantly more likely to 
display higher levels of hemoglobin than 
non-smokers. A similar observa�on of Norden-
berg et al. was reported in another study in 
1990 where female smokers showed signifi-
cantly higher mean levels of hemoglobin as 
compared to nonsmoking females [20]. This is 
because cigare�e smoking seems to cause a 
generalized upward shi� of the hemoglobin 
distribu�on curve, which reduces the u�lity of 
hemoglobin level to detect anemia. Carbon 
monoxide in the smoke blocks oxygen a�ach-
ment to the red cells' empty hemoglobin slots. 
The body panics, interpre�ng low hemoglobin 
as a signal to increase red cell produc�on. 
Hemoglobin rises, and so do red cells.

As for worm infesta�on, these reside in the 
small intes�ne of infected individuals where 
they a�ach themselves to the villi and feed on 
host blood. Among individuals with inade-
quate iron intake and high physiological 
demands, this blood loss can result in anemia. 
According to a meta-analysis by Smith and 
Brooker, a significant improvement in levels of 
hemoglobin were observed among non-preg-
nant people infested with hookworm when 
treated with Albendazole [21]. This finding 
supports our result that deworming can have a 
significant impact on hemoglobin levels.

In case of oral contracep�ve pill inges�on, no 
significant difference was observed among 
users and non-users (Table- 1). Although below 
normal levels, mean hemoglobin levels were 
slightly be�er among OCP users. This is similar 
to another study involving data from low and 
middle income countries where improvement 
in levels of hemoglobin were observed among 
current and con�nuous OCP users- a non-con-
tracep�ve benefit of OCP use [22]. Since the 
type of OCP used by respondents could not be 
recorded due to risk of recall bias, it could not 
be specified, which kind of OCP showed be�er 

benefits in this regard. Furthermore, in this 
study most women were anemic irrespec�ve 
of OCP use due to inconsistency with use.

Among lacta�ng women in this study, mean 
levels of hemoglobin were almost the same 
between lacta�ng and non-lacta�ng women 
(Table- 1). This is contrary to an Indian study 
performed by Kapur et al. in 2002, where 
lacta�ng women had lower hemoglobin levels 
than pregnant women sugges�ng severe nutri-
�onal deficiency among them [23]. However, 
another study from Ethiopia found pregnant 
mothers to be more anemic than lacta�ng 
mothers [24]. The result in this research work 
could be explained by the fact that women 
irrespec�ve of their pregnancy or lacta�on 
status were enrolled and hence, no difference 
was observed between lacta�ng and non-lac-
ta�ng women. 

One other important finding in this study was 
the associa�on of pregnancy with severe 
anemia. According to the classifica�on of 
World Health Organiza�on (WHO), pregnant 
women with hemoglobin levels less than 11.0 
g/dl in the first and third trimesters and less 
than 10.5 g/dl in the second trimester are 
considered anemic [25]. In this study, the 
mean hemoglobin levels of pregnant women 
were 7.9±1.4 g/dl (Table 1) which is much 
lower than the WHO criteria. Even among the 
non-pregnant women, the mean was 8.6±1.3 
g/dl which is much less than the cut-off points 
for pregnant women. Anemia in pregnancy is 
associated with increased rates of maternal 
and perinatal mortality, premature delivery, 
low birth weight, and other adverse outcomes. 
Low levels of hemoglobin during pregnancy 
can lead to low birth weight babies and intra-
uterine growth retarda�on [25]. One finding 
that could not be observed in this work is the 
propor�on of worm infesta�on among the 
pa�ents, especially among the pregnant 
women. Evidence from studies indicates that 

increasing hookworm infec�on intensity is 
associated with lower haemoglobin levels in 
pregnant women in poor countries [26]. How-
ever, recent reports by the World Health Orga-
niza�on claim a posi�ve effect on child survival 
and health by deworming pregnant women 
[27, 28]. Hence, deworming can be an effec�ve 
method in improving hemoglobin levels by 
preven�ng blood loss irrespec�ve of pregnan-
cy status.

Conclusion
All study subjects had some form of anemia 
with majority of them having moderate to 
severe anemia. While, smoking and deworm-
ing played a significant role in improving 
hemoglobin levels among the study subjects, 
pregnancy showed a nega�ve impact and 
lacta�on did not show any impact on mean 
hemoglobin levels among the study subjects. 
Appropriate measures need to be taken to 
improve the health status of workers at the 
garments factories so that less absence for sick 
days is taken and the workers can be more 
efficient when performing their du�es, thus 
overall increasing produc�vity.

Limita�ons
Due to pandemic situa�on, the sample size of 
the study was much smaller than the calculat-
ed sample size. Study involving a large sample 
size would have yielded be�er results. Data 
was collected from hospital pa�ents; hence 
only sick individuals were included in the 
study. A simple random sampling of all people 
working at BEZPA would have given more accu-
rate idea on hemoglobin concentra�ons 
among workers. Although iden�fied cases of 
chronic medical condi�ons that could lead to 
anemia has been excluded, undiagnosed cases 
who had approached the hospital could not be 
excluded and hence may have biased the 
results. A comparison of anemic status based 
on urban or rural residence was not possible 
since all respondents lived in urban areas. 

Recommenda�ons
Conduc�ng a na�onwide study involving all 
garments factories can help us achieve a be�er 
idea on the actual condi�on of garments facto-
ry workers in Bangladesh. This in turn can help 
us iden�fy varia�ons in health status among 
workers at different loca�ons and focus on 
providing health educa�on for places requiring 
high priority. Since simple methods such as 
deworming and improved nutri�on or iron 
supplementa�on can help mi�gate the severity 
of anemia among most of the working popula-
�on, free health checkups and supplementa-
�on of these drugs can improve the health of 
workers and hence increase produc�vity.
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Among the 64 female respondents included in 
this study, 5 (7.8%) were pregnant, while the 
remaining 59 (92.2%) were not. The mean 
hemoglobin level of pregnant par�cipants was 
7.9 ± 1.4 g/dL, whereas that of non-pregnant 
women was 8.6 ± 1.3 g/dL. When a Student’s 
t-test was performed to compare mean hemo-
globin levels between the two groups, no 
sta�s�cally significant difference was found (p 
= 0.29), indica�ng that pregnancy status was 
not significantly associated with anemia in this 
sample.

With regard to lacta�on, 15 (23%) of the 64 
female respondents were lacta�ng mothers, 
while 49 (77%) were not. The mean hemoglo-
bin level among lacta�ng women was 8.6 ± 1.4 
g/dL, compared to 8.6 ± 1.3 g/dL among 
non-lacta�ng women. Sta�s�cal analysis using 
a Student’s t-test showed no significant associ-
a�on between lacta�on status and hemoglo-
bin concentra�on (p = 0.98).

Deworming prac�ces were found to have a 
notable effect on anemia status. Among the 
110 respondents, 87 (79%) reported taking 
deworming medica�on within the previous 
three months, while 23 (21%) had not. The 
mean hemoglobin level was significantly 
higher in those who underwent deworming 
(9.1 ± 1.1 g/dL) compared to those who did not 
(8.6 ± 1.7 g/dL), and this difference was sta�s�-
cally significant (p = 0.002*). This suggests that 
regular deworming has a posi�ve associa�on 
with higher hemoglobin levels and may play a 
preven�ve role against anemia.

The rela�onship between oral contracep�ve 
pill (OCP) use and hemoglobin concentra�on 
was also examined among female par�cipants. 
Out of 64 women, 36 (56%) reported using 
OCPs, while 28 (44%) did not. The mean hemo-
globin level of OCP users was 8.7 ± 1.3 g/dL, 
compared to 8.4 ± 1.4 g/dL among non-users. 
The difference was not sta�s�cally significant 
(p = 0.42*), indica�ng no observable impact of 
OCP use on hemoglobin levels in this study 
popula�on.

Smoking status showed a strong and sta�s�cal-
ly significant associa�on with hemoglobin 
concentra�on. Among the 110 respondents, 
45 (41%) were smokers and 65 (59%) were 
non-smokers. The mean hemoglobin level was 
9.6 ± 0.9 g/dL among smokers and 8.6 ± 1.3 
g/dL among non-smokers. The difference 
between the two groups was highly significant 
(p < 0.001*), sugges�ng that smoking may lead 
to higher measured hemoglobin levels, possi-

bly due to compensatory erythrocytosis in 
response to chronic exposure to carbon mon-
oxide.

Discussion
Anemia is a serious global public health prob-
lem that par�cularly affects young children and 
pregnant women. World Health Organiza�on 
es�mates that 4 2% of children less than 5 
years of age and 40% of pregnant women 
worldwide are anemic [18]. However, in this 
study, even men working at KEPZ were anemic. 
In fact, none of the study subjects had normal 
levels of hemoglobin based on WHO criteria. 
Yet significant differences in severity of anemia 
was observed among pa�ents with some risk 
factors. 
Among the workers, the mean age of all work-
ers was 28.46 ± 9.31 with a male: female ra�o 
of 1: 1.4. The pa�ent demographics are similar 
to another study conducted in Bangladesh by 
Khatun and Alam et al. [19] where mean age 
was 24.85 ±7.11 years. In cases of hemoglobin 
levels, the overall mean hemoglobin level 
among all respondents was 8.97 ± 1.27 (Fig.2). 
In other words, all respondents were moder-
ately anemic according to WHO criteria. When 
categorizing it based on gender and pregnancy 
status, among females, 1.6% had mild anemia, 
71.9% had moderate anemia and 26.6% had 
severe anemia (Fig.2). In case of male respon-
dents, 8.7% had mild anemia, 89.1% had mod-
erate anemia and 2.2% had severe anemia. 
None of the study subjects had normal hemo-
globin levels. This is very different from anoth-
er study conducted in Bangladesh by Khatun et 
al. in 2013where at least 23% of females and 
89% males had normal hemoglobin levels [19].

When looking at risk factors for anemia, signifi-
cant associa�on was found for smoking (p 
<0.001) (Table- 1) and deworming (p=0.002) 
(Table- 1). Both had a posi�ve effect on hemo-
globin levels. In case of anemia among smokers 
versus non-smokers, a highly significant associ-

a�on (p<0.001) was found between the two. 
Smokers were significantly more likely to 
display higher levels of hemoglobin than 
non-smokers. A similar observa�on of Norden-
berg et al. was reported in another study in 
1990 where female smokers showed signifi-
cantly higher mean levels of hemoglobin as 
compared to nonsmoking females [20]. This is 
because cigare�e smoking seems to cause a 
generalized upward shi� of the hemoglobin 
distribu�on curve, which reduces the u�lity of 
hemoglobin level to detect anemia. Carbon 
monoxide in the smoke blocks oxygen a�ach-
ment to the red cells' empty hemoglobin slots. 
The body panics, interpre�ng low hemoglobin 
as a signal to increase red cell produc�on. 
Hemoglobin rises, and so do red cells.

As for worm infesta�on, these reside in the 
small intes�ne of infected individuals where 
they a�ach themselves to the villi and feed on 
host blood. Among individuals with inade-
quate iron intake and high physiological 
demands, this blood loss can result in anemia. 
According to a meta-analysis by Smith and 
Brooker, a significant improvement in levels of 
hemoglobin were observed among non-preg-
nant people infested with hookworm when 
treated with Albendazole [21]. This finding 
supports our result that deworming can have a 
significant impact on hemoglobin levels.

In case of oral contracep�ve pill inges�on, no 
significant difference was observed among 
users and non-users (Table- 1). Although below 
normal levels, mean hemoglobin levels were 
slightly be�er among OCP users. This is similar 
to another study involving data from low and 
middle income countries where improvement 
in levels of hemoglobin were observed among 
current and con�nuous OCP users- a non-con-
tracep�ve benefit of OCP use [22]. Since the 
type of OCP used by respondents could not be 
recorded due to risk of recall bias, it could not 
be specified, which kind of OCP showed be�er 

benefits in this regard. Furthermore, in this 
study most women were anemic irrespec�ve 
of OCP use due to inconsistency with use.

Among lacta�ng women in this study, mean 
levels of hemoglobin were almost the same 
between lacta�ng and non-lacta�ng women 
(Table- 1). This is contrary to an Indian study 
performed by Kapur et al. in 2002, where 
lacta�ng women had lower hemoglobin levels 
than pregnant women sugges�ng severe nutri-
�onal deficiency among them [23]. However, 
another study from Ethiopia found pregnant 
mothers to be more anemic than lacta�ng 
mothers [24]. The result in this research work 
could be explained by the fact that women 
irrespec�ve of their pregnancy or lacta�on 
status were enrolled and hence, no difference 
was observed between lacta�ng and non-lac-
ta�ng women. 

One other important finding in this study was 
the associa�on of pregnancy with severe 
anemia. According to the classifica�on of 
World Health Organiza�on (WHO), pregnant 
women with hemoglobin levels less than 11.0 
g/dl in the first and third trimesters and less 
than 10.5 g/dl in the second trimester are 
considered anemic [25]. In this study, the 
mean hemoglobin levels of pregnant women 
were 7.9±1.4 g/dl (Table 1) which is much 
lower than the WHO criteria. Even among the 
non-pregnant women, the mean was 8.6±1.3 
g/dl which is much less than the cut-off points 
for pregnant women. Anemia in pregnancy is 
associated with increased rates of maternal 
and perinatal mortality, premature delivery, 
low birth weight, and other adverse outcomes. 
Low levels of hemoglobin during pregnancy 
can lead to low birth weight babies and intra-
uterine growth retarda�on [25]. One finding 
that could not be observed in this work is the 
propor�on of worm infesta�on among the 
pa�ents, especially among the pregnant 
women. Evidence from studies indicates that 

increasing hookworm infec�on intensity is 
associated with lower haemoglobin levels in 
pregnant women in poor countries [26]. How-
ever, recent reports by the World Health Orga-
niza�on claim a posi�ve effect on child survival 
and health by deworming pregnant women 
[27, 28]. Hence, deworming can be an effec�ve 
method in improving hemoglobin levels by 
preven�ng blood loss irrespec�ve of pregnan-
cy status.

Conclusion
All study subjects had some form of anemia 
with majority of them having moderate to 
severe anemia. While, smoking and deworm-
ing played a significant role in improving 
hemoglobin levels among the study subjects, 
pregnancy showed a nega�ve impact and 
lacta�on did not show any impact on mean 
hemoglobin levels among the study subjects. 
Appropriate measures need to be taken to 
improve the health status of workers at the 
garments factories so that less absence for sick 
days is taken and the workers can be more 
efficient when performing their du�es, thus 
overall increasing produc�vity.

Limita�ons
Due to pandemic situa�on, the sample size of 
the study was much smaller than the calculat-
ed sample size. Study involving a large sample 
size would have yielded be�er results. Data 
was collected from hospital pa�ents; hence 
only sick individuals were included in the 
study. A simple random sampling of all people 
working at BEZPA would have given more accu-
rate idea on hemoglobin concentra�ons 
among workers. Although iden�fied cases of 
chronic medical condi�ons that could lead to 
anemia has been excluded, undiagnosed cases 
who had approached the hospital could not be 
excluded and hence may have biased the 
results. A comparison of anemic status based 
on urban or rural residence was not possible 
since all respondents lived in urban areas. 

Recommenda�ons
Conduc�ng a na�onwide study involving all 
garments factories can help us achieve a be�er 
idea on the actual condi�on of garments facto-
ry workers in Bangladesh. This in turn can help 
us iden�fy varia�ons in health status among 
workers at different loca�ons and focus on 
providing health educa�on for places requiring 
high priority. Since simple methods such as 
deworming and improved nutri�on or iron 
supplementa�on can help mi�gate the severity 
of anemia among most of the working popula-
�on, free health checkups and supplementa-
�on of these drugs can improve the health of 
workers and hence increase produc�vity.
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Among the 64 female respondents included in 
this study, 5 (7.8%) were pregnant, while the 
remaining 59 (92.2%) were not. The mean 
hemoglobin level of pregnant par�cipants was 
7.9 ± 1.4 g/dL, whereas that of non-pregnant 
women was 8.6 ± 1.3 g/dL. When a Student’s 
t-test was performed to compare mean hemo-
globin levels between the two groups, no 
sta�s�cally significant difference was found (p 
= 0.29), indica�ng that pregnancy status was 
not significantly associated with anemia in this 
sample.

With regard to lacta�on, 15 (23%) of the 64 
female respondents were lacta�ng mothers, 
while 49 (77%) were not. The mean hemoglo-
bin level among lacta�ng women was 8.6 ± 1.4 
g/dL, compared to 8.6 ± 1.3 g/dL among 
non-lacta�ng women. Sta�s�cal analysis using 
a Student’s t-test showed no significant associ-
a�on between lacta�on status and hemoglo-
bin concentra�on (p = 0.98).

Deworming prac�ces were found to have a 
notable effect on anemia status. Among the 
110 respondents, 87 (79%) reported taking 
deworming medica�on within the previous 
three months, while 23 (21%) had not. The 
mean hemoglobin level was significantly 
higher in those who underwent deworming 
(9.1 ± 1.1 g/dL) compared to those who did not 
(8.6 ± 1.7 g/dL), and this difference was sta�s�-
cally significant (p = 0.002*). This suggests that 
regular deworming has a posi�ve associa�on 
with higher hemoglobin levels and may play a 
preven�ve role against anemia.

The rela�onship between oral contracep�ve 
pill (OCP) use and hemoglobin concentra�on 
was also examined among female par�cipants. 
Out of 64 women, 36 (56%) reported using 
OCPs, while 28 (44%) did not. The mean hemo-
globin level of OCP users was 8.7 ± 1.3 g/dL, 
compared to 8.4 ± 1.4 g/dL among non-users. 
The difference was not sta�s�cally significant 
(p = 0.42*), indica�ng no observable impact of 
OCP use on hemoglobin levels in this study 
popula�on.

Smoking status showed a strong and sta�s�cal-
ly significant associa�on with hemoglobin 
concentra�on. Among the 110 respondents, 
45 (41%) were smokers and 65 (59%) were 
non-smokers. The mean hemoglobin level was 
9.6 ± 0.9 g/dL among smokers and 8.6 ± 1.3 
g/dL among non-smokers. The difference 
between the two groups was highly significant 
(p < 0.001*), sugges�ng that smoking may lead 
to higher measured hemoglobin levels, possi-

bly due to compensatory erythrocytosis in 
response to chronic exposure to carbon mon-
oxide.

Discussion
Anemia is a serious global public health prob-
lem that par�cularly affects young children and 
pregnant women. World Health Organiza�on 
es�mates that 4 2% of children less than 5 
years of age and 40% of pregnant women 
worldwide are anemic [18]. However, in this 
study, even men working at KEPZ were anemic. 
In fact, none of the study subjects had normal 
levels of hemoglobin based on WHO criteria. 
Yet significant differences in severity of anemia 
was observed among pa�ents with some risk 
factors. 
Among the workers, the mean age of all work-
ers was 28.46 ± 9.31 with a male: female ra�o 
of 1: 1.4. The pa�ent demographics are similar 
to another study conducted in Bangladesh by 
Khatun and Alam et al. [19] where mean age 
was 24.85 ±7.11 years. In cases of hemoglobin 
levels, the overall mean hemoglobin level 
among all respondents was 8.97 ± 1.27 (Fig.2). 
In other words, all respondents were moder-
ately anemic according to WHO criteria. When 
categorizing it based on gender and pregnancy 
status, among females, 1.6% had mild anemia, 
71.9% had moderate anemia and 26.6% had 
severe anemia (Fig.2). In case of male respon-
dents, 8.7% had mild anemia, 89.1% had mod-
erate anemia and 2.2% had severe anemia. 
None of the study subjects had normal hemo-
globin levels. This is very different from anoth-
er study conducted in Bangladesh by Khatun et 
al. in 2013where at least 23% of females and 
89% males had normal hemoglobin levels [19].

When looking at risk factors for anemia, signifi-
cant associa�on was found for smoking (p 
<0.001) (Table- 1) and deworming (p=0.002) 
(Table- 1). Both had a posi�ve effect on hemo-
globin levels. In case of anemia among smokers 
versus non-smokers, a highly significant associ-

a�on (p<0.001) was found between the two. 
Smokers were significantly more likely to 
display higher levels of hemoglobin than 
non-smokers. A similar observa�on of Norden-
berg et al. was reported in another study in 
1990 where female smokers showed signifi-
cantly higher mean levels of hemoglobin as 
compared to nonsmoking females [20]. This is 
because cigare�e smoking seems to cause a 
generalized upward shi� of the hemoglobin 
distribu�on curve, which reduces the u�lity of 
hemoglobin level to detect anemia. Carbon 
monoxide in the smoke blocks oxygen a�ach-
ment to the red cells' empty hemoglobin slots. 
The body panics, interpre�ng low hemoglobin 
as a signal to increase red cell produc�on. 
Hemoglobin rises, and so do red cells.

As for worm infesta�on, these reside in the 
small intes�ne of infected individuals where 
they a�ach themselves to the villi and feed on 
host blood. Among individuals with inade-
quate iron intake and high physiological 
demands, this blood loss can result in anemia. 
According to a meta-analysis by Smith and 
Brooker, a significant improvement in levels of 
hemoglobin were observed among non-preg-
nant people infested with hookworm when 
treated with Albendazole [21]. This finding 
supports our result that deworming can have a 
significant impact on hemoglobin levels.

In case of oral contracep�ve pill inges�on, no 
significant difference was observed among 
users and non-users (Table- 1). Although below 
normal levels, mean hemoglobin levels were 
slightly be�er among OCP users. This is similar 
to another study involving data from low and 
middle income countries where improvement 
in levels of hemoglobin were observed among 
current and con�nuous OCP users- a non-con-
tracep�ve benefit of OCP use [22]. Since the 
type of OCP used by respondents could not be 
recorded due to risk of recall bias, it could not 
be specified, which kind of OCP showed be�er 

benefits in this regard. Furthermore, in this 
study most women were anemic irrespec�ve 
of OCP use due to inconsistency with use.

Among lacta�ng women in this study, mean 
levels of hemoglobin were almost the same 
between lacta�ng and non-lacta�ng women 
(Table- 1). This is contrary to an Indian study 
performed by Kapur et al. in 2002, where 
lacta�ng women had lower hemoglobin levels 
than pregnant women sugges�ng severe nutri-
�onal deficiency among them [23]. However, 
another study from Ethiopia found pregnant 
mothers to be more anemic than lacta�ng 
mothers [24]. The result in this research work 
could be explained by the fact that women 
irrespec�ve of their pregnancy or lacta�on 
status were enrolled and hence, no difference 
was observed between lacta�ng and non-lac-
ta�ng women. 

One other important finding in this study was 
the associa�on of pregnancy with severe 
anemia. According to the classifica�on of 
World Health Organiza�on (WHO), pregnant 
women with hemoglobin levels less than 11.0 
g/dl in the first and third trimesters and less 
than 10.5 g/dl in the second trimester are 
considered anemic [25]. In this study, the 
mean hemoglobin levels of pregnant women 
were 7.9±1.4 g/dl (Table 1) which is much 
lower than the WHO criteria. Even among the 
non-pregnant women, the mean was 8.6±1.3 
g/dl which is much less than the cut-off points 
for pregnant women. Anemia in pregnancy is 
associated with increased rates of maternal 
and perinatal mortality, premature delivery, 
low birth weight, and other adverse outcomes. 
Low levels of hemoglobin during pregnancy 
can lead to low birth weight babies and intra-
uterine growth retarda�on [25]. One finding 
that could not be observed in this work is the 
propor�on of worm infesta�on among the 
pa�ents, especially among the pregnant 
women. Evidence from studies indicates that 

increasing hookworm infec�on intensity is 
associated with lower haemoglobin levels in 
pregnant women in poor countries [26]. How-
ever, recent reports by the World Health Orga-
niza�on claim a posi�ve effect on child survival 
and health by deworming pregnant women 
[27, 28]. Hence, deworming can be an effec�ve 
method in improving hemoglobin levels by 
preven�ng blood loss irrespec�ve of pregnan-
cy status.

Conclusion
All study subjects had some form of anemia 
with majority of them having moderate to 
severe anemia. While, smoking and deworm-
ing played a significant role in improving 
hemoglobin levels among the study subjects, 
pregnancy showed a nega�ve impact and 
lacta�on did not show any impact on mean 
hemoglobin levels among the study subjects. 
Appropriate measures need to be taken to 
improve the health status of workers at the 
garments factories so that less absence for sick 
days is taken and the workers can be more 
efficient when performing their du�es, thus 
overall increasing produc�vity.

Limita�ons
Due to pandemic situa�on, the sample size of 
the study was much smaller than the calculat-
ed sample size. Study involving a large sample 
size would have yielded be�er results. Data 
was collected from hospital pa�ents; hence 
only sick individuals were included in the 
study. A simple random sampling of all people 
working at BEZPA would have given more accu-
rate idea on hemoglobin concentra�ons 
among workers. Although iden�fied cases of 
chronic medical condi�ons that could lead to 
anemia has been excluded, undiagnosed cases 
who had approached the hospital could not be 
excluded and hence may have biased the 
results. A comparison of anemic status based 
on urban or rural residence was not possible 
since all respondents lived in urban areas. 

Recommenda�ons
Conduc�ng a na�onwide study involving all 
garments factories can help us achieve a be�er 
idea on the actual condi�on of garments facto-
ry workers in Bangladesh. This in turn can help 
us iden�fy varia�ons in health status among 
workers at different loca�ons and focus on 
providing health educa�on for places requiring 
high priority. Since simple methods such as 
deworming and improved nutri�on or iron 
supplementa�on can help mi�gate the severity 
of anemia among most of the working popula-
�on, free health checkups and supplementa-
�on of these drugs can improve the health of 
workers and hence increase produc�vity.
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Abstract
Background: Enteric fever remains a major public health problem in Bangladesh, par�cularly 
among children, due to unsafe water, poor sanita�on, and emerging an�microbial resistance. 
Objec�ve: To assess the clinical profile and an�bio�c sensi�vity pa�ern of enteric fever among 
children admi�ed to a ter�ary care hospital in Satkhira. Methods: A prospec�ve observa�onal 
study was carried out in the Pediatric Inpa�ent Department of Satkhira Medical College Hospital 
from October 2023 to September 2024. All children aged ≤14 years admi�ed with suspected 
enteric fever were included. A clinic diagnosis was made in 147 children, from whom 81 were 
laboratory-confirmed cases by blood culture and/or significant Widal test (TO ≥1:160). Clinical 
characteris�cs, laboratory results, associated complica�ons and an�microbial suscep�bility 
pa�ern of the S. enterica isolates were collected and analyzed. Results: The majority of the 
affected children were > 5 years old (70.4%) and the female to male ra�o was 1:1.3. Fever and 
anorexia occurred in all the pa�ents; they were followed by abdominal pain and symptoms GI. 
Frequent clinical findings were tachycardia (93.8%), pallor (74.1%), coated tongue (65.4%) and 
hepatomegaly (42.0%). Blood culture and Widal test posi�vity were found 32.5% and 67.9% 
respec�vely in confirmed cases. Salmonella typhi (94.7%) was the most common among 38 
culture-posi�ve isolates. MDR was found in 18.1% of isolates. Ce�riaxone, Cefepime, Meropen-
em and Ofloxacin had significant (>80%) sensi�vity while decreased sensi�vity was observed 
with Azithromycin and some fluoroquinolones. Complica�ons developed in 35% pa�ents, primar-
ily urinary tract infec�on and pneumonia. Conclusion: Enteric fever remains a significant cause 
of childhood hospitaliza�on. Although there are Mul� Drug Resistant (MDR) strains of S. typhi, 
more widely resistant to commonly used cephalosporins was observed. An�-Microbial Resistance 
(AMR) surveillance, ra�onal an�bio�c usage and improvement of water/sanita�on are immense 
need for controlling Enteric fever.
Keywords: Enteric fever, typhoid, children, an�bio�c sensi�vity, Salmonella typhi, Bangladesh.
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Introduc�on
Despite significant development, there has been 
no reduc�on of this enteric fever burden in 
many developing countries like Bangladesh. 
Childhood morbidity a�ributable to typhoid and 
paratyphoid fever remains significant despite 
the development of newer an�bacterial agents. 
Popula�on based studies in South Asia suggest 
that a significant burden of typhoid infec�ons is 
experienced among young children, including 
those less than five years old. The es�mated 
incidence of typhoid fever varies widely (about 
100–1,000 cases per 100,000 popula�on) in 
many low- to middle-income regions with most 
occurring in Asia and the remainder predomi-
nantly in Africa and La�n America [1-4].

Enteric fever is caused mostly due to S enterica 
serovar typhi and S. enterica serovar paratyphi A 
and B and is transmi�ed feco–orally. The 
disease is closely linked to poverty and has been 
a�ributed to drinking unsafe water, poor sanita-
�on and insufficient hygiene; humans are the 
only natural host and reservoir [5, 6]. The 
presenta�on in children may be varying and 
largely age dependent. It can present as sep�ce-
mia in newborns, diarrheal illness in infants or 
respiratory and systemic symptoms in the older 
children [6]. Addi�onally, unusual complica�ons 
as splenic or liver abscess, meningi�s, cholecys-
��s and osteomyeli�s, peritoni�s and nervous 
system presenta�ons even psychosis have been 
described [7, 8]. These varying and some�mes 
atypical symptoms mean that enteric fever in 
children may be diagnosed late or not detected 
at all. In addi�on, currently available typhoid 
vaccines have restricted suitability for very 
young children and are not licensed for use in 
children under 2 years of age in most instances 
[8, 9].
An�bio�cs remain the founda�on of enteric 
fever treatment as without treatment infec�on 
increase the chances of prolonged courses of 
morbidity, complica�ons, and chronic carrier 

status. But treatment op�ons have been com-
plicated nowadays due to an�microbial resis-
tance. During the 1990s, strains of mul�-
drug-resistant S. typhi have been reported 
more frequently (resistant to chlorampheni-
col, ampicillin and cotrimoxazole). Fluoro-
quinolones were previously highly effec�ve; 
however decreased suscep�bility and treat-
ment failure has begun to appear in mul�ple 
regions [10, 11]. Third-genera�on cephalospo-
rins are commonly used todays but resistant 
cases have also been reported [12, 13]. Azith-
romycin has more recently been evaluated as 
an oral op�on for uncomplicated infec�ons 
and has demonstrated a reduc�on in clinical 
success compared with fluoroquinolones, and 
increase in relapse when compared with 
ce�riaxone for mul�drug resistant organisms 
[14].
Based on the changing clinical presenta�ons 
and resistance pa�erns, local evidence is 
required on a regular basis to facilitate �mely 
diagnosis and selec�on of appropriate an�bi-
o�c therapy [15]. Hence, the present study is 
designed to describe clinical pa�erns of child-
hood enteric fever and also an�bio�c resis-
tance pa�ern among pediatric pa�ents suffer-
ing from enteric fever admi�ed in a ter�ary 
care hospital at Satkhira, Bangladesh.
The present study includes 50 cases of colorec-
tal adenocarcinomas reported in the Depart-
ment of Pathology, Rajshahi Medical College. 
The age group ranged from 20-75 years with a 
mean age 51.2±13.74. Most 13 (26%) cases 
belonged to the age group of 51-60 years. 3 
(6%) cases were less than 30 years, 10 (20%) 
cases were within 31-40 years, 12 (24%) cases 
were within 41-50 years and 12 (24%) were in 
the age group оf more than 60 years. Table-1 
shows the age wise distribu�on of colorectal 
adenocarcinomas in our study.
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Objec�ves
General Objective

• To assess the clinical profile of pediatric 
enteric fever and determine the an�bio�c 
sensi�vity pa�ern of the disease in this 
region.

Specific Objectives
• To iden�fy and describe the complica�ons 
associated with enteric fever among hospi-
talized children.
• To determine the an�bio�c sensi�vity 
pa�erns of Salmonella enterica isolates 
causing enteric fever.

Methodology
This was a prospec�ve observa�onal study 
conducted to evaluate the clinical profile and 
an�bio�c sensi�vity pa�ern of enteric fever 
among hospitalized children. The study was 
carried out in the Pediatric Inpa�ent Depart-
ment of Satkhira Medical College Hospital, a 
ter�ary care referral hospital Satkhira, Bangla-
desh. The study was conducted over a 
one-year period from October 2023 to 
September 2024. Children aged up to 14 years 
admi�ed with clinical suspicion of enteric fever 
during the study period cons�tuted the study 
popula�on. A total of 147 children were clini-
cally diagnosed as having enteric fever. Among 
them, 81 children were laboratory confirmed 
by blood culture and/or significant Widal test 
and were included in the final analysis. A child 
presen�ng with fever ≥100.4°F for at least 
three consecu�ve days, along with gastrointes-
�nal symptoms such as abdominal pain, vomit-
ing, diarrhea, or cons�pa�on, in an endemic 
se�ng like Bangladesh was considered a 
suspected case of enteric fever [16]. Children 
were included in the study if they fulfilled any 
one of the following criteria: (1) Posi�ve blood 
culture for Salmonella enterica (Typhi or Para-
typhi), or (2) Significant Widal test result 
defined as a TO �tre ≥1:160. A purposive sam-
pling technique was adopted. All eligible 
children mee�ng the inclusion criteria during 

the study period were consecu�vely enrolled. 
Informa�on was recorded using a standard-
ized and pretested data collec�on form. Data 
were recorded including age, gender, clinical 
symptoms and examina�on findings at presen-
ta�on, dura�on with fever, laboratory inves�-
ga�ons carried out and treatment provided. 
Blood was taken for culture and sensi�vity 
tes�ng and Widal test from all suspected cases 
of enteric fever. Standard microbiologic meth-
ods were used to process all blood cultures for 
isola�on and iden�fica�on of Salmonella 
enterica serovars [17]. An�bio�c sensi�vity 
tests were carried out by disc diffusion method 
and interpreted according to Clinical and Lab-
oratory Standards Ins�tute (CLSI). Sta�s�cal 
analysis was done using SPSS version 20. 
Demographic and clinical characteris�cs were 
presented using descrip�ve sta�s�cs. The 
rela�onships between variables were exam-
ined by Chi-square test and Mann–Whitney U 
test as appropriate. A p-value of <0.05 was 
taken as a sta�s�cal significance. Informed 
consents were taken from pa�ent’s parents 
and ethical clearance was taken from the ethi-
cal review commi�ee of Satkhira Medical 
College Hospital, Satkhira, Bangladesh.
Results
There were 81 total laboratory confirmed 
cases of pediatric enteric fever in the analysis. 
Children > 5 years accounted for the majority 
pa�ents (70.4%), and suggests that 
school-aged children were most affected by 
the condi�on. Children aged 5–<10 years com-
prised the largest sub-group, followed by those 
≥ 10 years. In contrast, the percentage of 
infants and toddlers less than 2 years old was 
also rela�vely small (7.4%), indica�ng a lower 
incidence in early childhood. Sex analysis 
revealed a male preponderance in most age 
groups. In total, there were 46 (56.8%) boys 
and 35 (43.2%) girls in this study, with a 
male-to-female ra�o of approximately 1.3:1. 
The predominance of male cases may be 

a�ributed to more frequent inges�on of 
contaminated food and water, more outdoor 
ac�vi�es, or gender-related differences in 
using of health care services. (Table:1). 
Children with enteric fever presented at hospi-
taliza�on with various systemic and gastroin-
tes�nal signs. Tachycardia was the most 
common clinical manifesta�on with 93.8% of 
pa�ents having it, represen�ng the acute 
systemic response to infec�on. Pallor (low) 
were observed in 74.1%, poin�ng to a high 
frequency of anemia or chronicity of the 
illness. Sixty-five-point four percentage 
children had coated tongue, which was one of 
the classical features of enteric fever. Physical 
examina�on of the abdomen disclosed 
hepatomegaly in 42.0% and hepatospleno-
megaly in 4.9%. Of note, no pa�ent had isolat-
ed splenomegaly and over half (53.1%) had no 
organomegaly at diagnosis. Addi�onally, toxici-
ty (23.5%), obtunda�on (17.3%), caecal 
gurgling (6.2%) were present in fewer 
pa�ents; none of the pa�ent had rela�ve 
bradycardia. In summary, the clinical findings 
emphasize a systemic illness with varying 
abdominal symptoms in children with enteric 
fever (Table:2). Risk factors for enteric fever 
were determined and children who received 
diagnosis of enteric fever demonstrated sta�s-
�cally significant associa�on among the diag-
nosis posi�vity of test, age and dura�on with 
which the child first presented with fever. Most 
cases were detected either by posi�ve (signifi-
cant) Widal test alone (67.9% pa�ents) or only 
Gram-Nega�ve-Bacteria (GNB) in the blood 
culture (9.9%). The rest of 22.2% cases were 
posi�vity on both blood culture and Widal 
test. Age-stra�fied analysis revealed that the 
propor�on of subjects with evidence of posi-
�ve blood culture was higher in younger 
children especially for those aged <2 years; 
while Widal test posi�vity showed a decreas-
ing trend with on-coming age. This correla�on 
between age group and imaging modality was 

significant (Table: 3).
When the details were examined on the basis 
of dura�on of fever, blood culture posi�vity 
was seen significant among those who report-
ed within 3 to 7 days a�er onset of illness, 
whereas Widal Posi�vity exceeded a�er first 
week of fever. In the current study, maximum 
Widal-posi�ve cases were reported among 
febrile children who suffered from 8–14 days 
which further indicate an increase in an�body 
�ter a�er certain number of days. There was a 
significant associa�on between dura�on of 
fever and findings of inves�ga�ons, indica�ng 
the need for blood culture and Widal test at 
different dura�on of enteric fever sufferings 
(Table: 4 A and B).
Blood culture posi�vity was observed in 26 
pa�ents; however, a total of 38 Salmonella 
enterica isolates were available for an�micro-
bial suscep�bility tes�ng. Most 94.7%) of the 
isolates were Salmonella Typhi, 5.3% were S 
Paratyphi A. Sensi�vity tes�ng to 16 common-
ly used an�bio�cs provided important data for 
clinical applica�on. The inves�ga�on showed 
high in-vitro sensi�vity (above 80%) to 
third-genera�on cephalosporins such as Ce�ri-
axone, Cefepime and Meropenem. Moderate 
sensi�vity was noted among fluoroquinolones; 
Ciprofloxacin was effec�ve in 72.2% of S. Typhi 
and 50% of S. Paratyphi (A) whereas Levofloxa-
cin had low sensi�vity (52.8%) indica�ng rising 
resistance within this class drugs. Caliber of 
the former first line drugs; Ampicillin (16.7%), 
Chloramphenicol (27.8%) displayed very low 
sensi�vity. Azithromycin showed poor sensi�v-
ity (22.2%) and surprisingly Cefixime was found 
100% resistant to all culture proven cases. In 
general, 18.1% of them were mul�drug resis-
tant showing that MDR strains are s�ll there. 
These results highlight the need for regular 
an�microbial monitoring and judicious an�bi-
o�c prescribing in the management of pediat-
ric enteric fever (Table: 5).
Fever and anorexia were universal symptoms, 

while abdominal pain and gastrointes�nal 
symptoms were common clinically. The lack of 
a step-ladder fever distribu�on supports 
previous evidence that it is rela�vely infre-
quent in children. Signs Tachycardia, Pallor: 
Signs of systemic illness. Hepatomegaly was 
more frequently detected than splenomegaly, 
and over half the children had no organ sple-
nomegaly, which highlights one difference 
between this study and some previous reports 
but is consistent with studies that have high-
lighted heterogeneity of abdominal examina-
�on in pediatric enteric fever (Fig:1). Complica-
�ons were found in 31 cases (38.3%) and 11 
pa�ents suffered from one or more complica-
�ons. The most frequent complica�ons were 
Urinary Tract infec�on (UTI) 15 cases (46.5%) 
and Bronchopneumonia 12 cases (38.7%).  
Serious complica�ons were rare and included 
Hepa��s 2 cases (6.5%), Cholecys��s 1 case 
(3.2%), Peritoni�s ,1 case (3.2%) and Encepha-
lopathy ,1 case (3.2%) (Figure: 2).
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conducted to evaluate the clinical profile and 
an�bio�c sensi�vity pa�ern of enteric fever 
among hospitalized children. The study was 
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ment of Satkhira Medical College Hospital, a 
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desh. The study was conducted over a 
one-year period from October 2023 to 
September 2024. Children aged up to 14 years 
admi�ed with clinical suspicion of enteric fever 
during the study period cons�tuted the study 
popula�on. A total of 147 children were clini-
cally diagnosed as having enteric fever. Among 
them, 81 children were laboratory confirmed 
by blood culture and/or significant Widal test 
and were included in the final analysis. A child 
presen�ng with fever ≥100.4°F for at least 
three consecu�ve days, along with gastrointes-
�nal symptoms such as abdominal pain, vomit-
ing, diarrhea, or cons�pa�on, in an endemic 
se�ng like Bangladesh was considered a 
suspected case of enteric fever [16]. Children 
were included in the study if they fulfilled any 
one of the following criteria: (1) Posi�ve blood 
culture for Salmonella enterica (Typhi or Para-
typhi), or (2) Significant Widal test result 
defined as a TO �tre ≥1:160. A purposive sam-
pling technique was adopted. All eligible 
children mee�ng the inclusion criteria during 

the study period were consecu�vely enrolled. 
Informa�on was recorded using a standard-
ized and pretested data collec�on form. Data 
were recorded including age, gender, clinical 
symptoms and examina�on findings at presen-
ta�on, dura�on with fever, laboratory inves�-
ga�ons carried out and treatment provided. 
Blood was taken for culture and sensi�vity 
tes�ng and Widal test from all suspected cases 
of enteric fever. Standard microbiologic meth-
ods were used to process all blood cultures for 
isola�on and iden�fica�on of Salmonella 
enterica serovars [17]. An�bio�c sensi�vity 
tests were carried out by disc diffusion method 
and interpreted according to Clinical and Lab-
oratory Standards Ins�tute (CLSI). Sta�s�cal 
analysis was done using SPSS version 20. 
Demographic and clinical characteris�cs were 
presented using descrip�ve sta�s�cs. The 
rela�onships between variables were exam-
ined by Chi-square test and Mann–Whitney U 
test as appropriate. A p-value of <0.05 was 
taken as a sta�s�cal significance. Informed 
consents were taken from pa�ent’s parents 
and ethical clearance was taken from the ethi-
cal review commi�ee of Satkhira Medical 
College Hospital, Satkhira, Bangladesh.
Results
There were 81 total laboratory confirmed 
cases of pediatric enteric fever in the analysis. 
Children > 5 years accounted for the majority 
pa�ents (70.4%), and suggests that 
school-aged children were most affected by 
the condi�on. Children aged 5–<10 years com-
prised the largest sub-group, followed by those 
≥ 10 years. In contrast, the percentage of 
infants and toddlers less than 2 years old was 
also rela�vely small (7.4%), indica�ng a lower 
incidence in early childhood. Sex analysis 
revealed a male preponderance in most age 
groups. In total, there were 46 (56.8%) boys 
and 35 (43.2%) girls in this study, with a 
male-to-female ra�o of approximately 1.3:1. 
The predominance of male cases may be 

a�ributed to more frequent inges�on of 
contaminated food and water, more outdoor 
ac�vi�es, or gender-related differences in 
using of health care services. (Table:1). 
Children with enteric fever presented at hospi-
taliza�on with various systemic and gastroin-
tes�nal signs. Tachycardia was the most 
common clinical manifesta�on with 93.8% of 
pa�ents having it, represen�ng the acute 
systemic response to infec�on. Pallor (low) 
were observed in 74.1%, poin�ng to a high 
frequency of anemia or chronicity of the 
illness. Sixty-five-point four percentage 
children had coated tongue, which was one of 
the classical features of enteric fever. Physical 
examina�on of the abdomen disclosed 
hepatomegaly in 42.0% and hepatospleno-
megaly in 4.9%. Of note, no pa�ent had isolat-
ed splenomegaly and over half (53.1%) had no 
organomegaly at diagnosis. Addi�onally, toxici-
ty (23.5%), obtunda�on (17.3%), caecal 
gurgling (6.2%) were present in fewer 
pa�ents; none of the pa�ent had rela�ve 
bradycardia. In summary, the clinical findings 
emphasize a systemic illness with varying 
abdominal symptoms in children with enteric 
fever (Table:2). Risk factors for enteric fever 
were determined and children who received 
diagnosis of enteric fever demonstrated sta�s-
�cally significant associa�on among the diag-
nosis posi�vity of test, age and dura�on with 
which the child first presented with fever. Most 
cases were detected either by posi�ve (signifi-
cant) Widal test alone (67.9% pa�ents) or only 
Gram-Nega�ve-Bacteria (GNB) in the blood 
culture (9.9%). The rest of 22.2% cases were 
posi�vity on both blood culture and Widal 
test. Age-stra�fied analysis revealed that the 
propor�on of subjects with evidence of posi-
�ve blood culture was higher in younger 
children especially for those aged <2 years; 
while Widal test posi�vity showed a decreas-
ing trend with on-coming age. This correla�on 
between age group and imaging modality was 

significant (Table: 3).
When the details were examined on the basis 
of dura�on of fever, blood culture posi�vity 
was seen significant among those who report-
ed within 3 to 7 days a�er onset of illness, 
whereas Widal Posi�vity exceeded a�er first 
week of fever. In the current study, maximum 
Widal-posi�ve cases were reported among 
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which further indicate an increase in an�body 
�ter a�er certain number of days. There was a 
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fever and findings of inves�ga�ons, indica�ng 
the need for blood culture and Widal test at 
different dura�on of enteric fever sufferings 
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clinical applica�on. The inves�ga�on showed 
high in-vitro sensi�vity (above 80%) to 
third-genera�on cephalosporins such as Ce�ri-
axone, Cefepime and Meropenem. Moderate 
sensi�vity was noted among fluoroquinolones; 
Ciprofloxacin was effec�ve in 72.2% of S. Typhi 
and 50% of S. Paratyphi (A) whereas Levofloxa-
cin had low sensi�vity (52.8%) indica�ng rising 
resistance within this class drugs. Caliber of 
the former first line drugs; Ampicillin (16.7%), 
Chloramphenicol (27.8%) displayed very low 
sensi�vity. Azithromycin showed poor sensi�v-
ity (22.2%) and surprisingly Cefixime was found 
100% resistant to all culture proven cases. In 
general, 18.1% of them were mul�drug resis-
tant showing that MDR strains are s�ll there. 
These results highlight the need for regular 
an�microbial monitoring and judicious an�bi-
o�c prescribing in the management of pediat-
ric enteric fever (Table: 5).
Fever and anorexia were universal symptoms, 

while abdominal pain and gastrointes�nal 
symptoms were common clinically. The lack of 
a step-ladder fever distribu�on supports 
previous evidence that it is rela�vely infre-
quent in children. Signs Tachycardia, Pallor: 
Signs of systemic illness. Hepatomegaly was 
more frequently detected than splenomegaly, 
and over half the children had no organ sple-
nomegaly, which highlights one difference 
between this study and some previous reports 
but is consistent with studies that have high-
lighted heterogeneity of abdominal examina-
�on in pediatric enteric fever (Fig:1). Complica-
�ons were found in 31 cases (38.3%) and 11 
pa�ents suffered from one or more complica-
�ons. The most frequent complica�ons were 
Urinary Tract infec�on (UTI) 15 cases (46.5%) 
and Bronchopneumonia 12 cases (38.7%).  
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lopathy ,1 case (3.2%) (Figure: 2).



JSMC 19 Jan 26  Vol. 13  No. 01
Objec�ves
General Objective

• To assess the clinical profile of pediatric 
enteric fever and determine the an�bio�c 
sensi�vity pa�ern of the disease in this 
region.

Specific Objectives
• To iden�fy and describe the complica�ons 
associated with enteric fever among hospi-
talized children.
• To determine the an�bio�c sensi�vity 
pa�erns of Salmonella enterica isolates 
causing enteric fever.

Methodology
This was a prospec�ve observa�onal study 
conducted to evaluate the clinical profile and 
an�bio�c sensi�vity pa�ern of enteric fever 
among hospitalized children. The study was 
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popula�on. A total of 147 children were clini-
cally diagnosed as having enteric fever. Among 
them, 81 children were laboratory confirmed 
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typhi), or (2) Significant Widal test result 
defined as a TO �tre ≥1:160. A purposive sam-
pling technique was adopted. All eligible 
children mee�ng the inclusion criteria during 

the study period were consecu�vely enrolled. 
Informa�on was recorded using a standard-
ized and pretested data collec�on form. Data 
were recorded including age, gender, clinical 
symptoms and examina�on findings at presen-
ta�on, dura�on with fever, laboratory inves�-
ga�ons carried out and treatment provided. 
Blood was taken for culture and sensi�vity 
tes�ng and Widal test from all suspected cases 
of enteric fever. Standard microbiologic meth-
ods were used to process all blood cultures for 
isola�on and iden�fica�on of Salmonella 
enterica serovars [17]. An�bio�c sensi�vity 
tests were carried out by disc diffusion method 
and interpreted according to Clinical and Lab-
oratory Standards Ins�tute (CLSI). Sta�s�cal 
analysis was done using SPSS version 20. 
Demographic and clinical characteris�cs were 
presented using descrip�ve sta�s�cs. The 
rela�onships between variables were exam-
ined by Chi-square test and Mann–Whitney U 
test as appropriate. A p-value of <0.05 was 
taken as a sta�s�cal significance. Informed 
consents were taken from pa�ent’s parents 
and ethical clearance was taken from the ethi-
cal review commi�ee of Satkhira Medical 
College Hospital, Satkhira, Bangladesh.
Results
There were 81 total laboratory confirmed 
cases of pediatric enteric fever in the analysis. 
Children > 5 years accounted for the majority 
pa�ents (70.4%), and suggests that 
school-aged children were most affected by 
the condi�on. Children aged 5–<10 years com-
prised the largest sub-group, followed by those 
≥ 10 years. In contrast, the percentage of 
infants and toddlers less than 2 years old was 
also rela�vely small (7.4%), indica�ng a lower 
incidence in early childhood. Sex analysis 
revealed a male preponderance in most age 
groups. In total, there were 46 (56.8%) boys 
and 35 (43.2%) girls in this study, with a 
male-to-female ra�o of approximately 1.3:1. 
The predominance of male cases may be 

a�ributed to more frequent inges�on of 
contaminated food and water, more outdoor 
ac�vi�es, or gender-related differences in 
using of health care services. (Table:1). 
Children with enteric fever presented at hospi-
taliza�on with various systemic and gastroin-
tes�nal signs. Tachycardia was the most 
common clinical manifesta�on with 93.8% of 
pa�ents having it, represen�ng the acute 
systemic response to infec�on. Pallor (low) 
were observed in 74.1%, poin�ng to a high 
frequency of anemia or chronicity of the 
illness. Sixty-five-point four percentage 
children had coated tongue, which was one of 
the classical features of enteric fever. Physical 
examina�on of the abdomen disclosed 
hepatomegaly in 42.0% and hepatospleno-
megaly in 4.9%. Of note, no pa�ent had isolat-
ed splenomegaly and over half (53.1%) had no 
organomegaly at diagnosis. Addi�onally, toxici-
ty (23.5%), obtunda�on (17.3%), caecal 
gurgling (6.2%) were present in fewer 
pa�ents; none of the pa�ent had rela�ve 
bradycardia. In summary, the clinical findings 
emphasize a systemic illness with varying 
abdominal symptoms in children with enteric 
fever (Table:2). Risk factors for enteric fever 
were determined and children who received 
diagnosis of enteric fever demonstrated sta�s-
�cally significant associa�on among the diag-
nosis posi�vity of test, age and dura�on with 
which the child first presented with fever. Most 
cases were detected either by posi�ve (signifi-
cant) Widal test alone (67.9% pa�ents) or only 
Gram-Nega�ve-Bacteria (GNB) in the blood 
culture (9.9%). The rest of 22.2% cases were 
posi�vity on both blood culture and Widal 
test. Age-stra�fied analysis revealed that the 
propor�on of subjects with evidence of posi-
�ve blood culture was higher in younger 
children especially for those aged <2 years; 
while Widal test posi�vity showed a decreas-
ing trend with on-coming age. This correla�on 
between age group and imaging modality was 

significant (Table: 3).
When the details were examined on the basis 
of dura�on of fever, blood culture posi�vity 
was seen significant among those who report-
ed within 3 to 7 days a�er onset of illness, 
whereas Widal Posi�vity exceeded a�er first 
week of fever. In the current study, maximum 
Widal-posi�ve cases were reported among 
febrile children who suffered from 8–14 days 
which further indicate an increase in an�body 
�ter a�er certain number of days. There was a 
significant associa�on between dura�on of 
fever and findings of inves�ga�ons, indica�ng 
the need for blood culture and Widal test at 
different dura�on of enteric fever sufferings 
(Table: 4 A and B).
Blood culture posi�vity was observed in 26 
pa�ents; however, a total of 38 Salmonella 
enterica isolates were available for an�micro-
bial suscep�bility tes�ng. Most 94.7%) of the 
isolates were Salmonella Typhi, 5.3% were S 
Paratyphi A. Sensi�vity tes�ng to 16 common-
ly used an�bio�cs provided important data for 
clinical applica�on. The inves�ga�on showed 
high in-vitro sensi�vity (above 80%) to 
third-genera�on cephalosporins such as Ce�ri-
axone, Cefepime and Meropenem. Moderate 
sensi�vity was noted among fluoroquinolones; 
Ciprofloxacin was effec�ve in 72.2% of S. Typhi 
and 50% of S. Paratyphi (A) whereas Levofloxa-
cin had low sensi�vity (52.8%) indica�ng rising 
resistance within this class drugs. Caliber of 
the former first line drugs; Ampicillin (16.7%), 
Chloramphenicol (27.8%) displayed very low 
sensi�vity. Azithromycin showed poor sensi�v-
ity (22.2%) and surprisingly Cefixime was found 
100% resistant to all culture proven cases. In 
general, 18.1% of them were mul�drug resis-
tant showing that MDR strains are s�ll there. 
These results highlight the need for regular 
an�microbial monitoring and judicious an�bi-
o�c prescribing in the management of pediat-
ric enteric fever (Table: 5).
Fever and anorexia were universal symptoms, 

while abdominal pain and gastrointes�nal 
symptoms were common clinically. The lack of 
a step-ladder fever distribu�on supports 
previous evidence that it is rela�vely infre-
quent in children. Signs Tachycardia, Pallor: 
Signs of systemic illness. Hepatomegaly was 
more frequently detected than splenomegaly, 
and over half the children had no organ sple-
nomegaly, which highlights one difference 
between this study and some previous reports 
but is consistent with studies that have high-
lighted heterogeneity of abdominal examina-
�on in pediatric enteric fever (Fig:1). Complica-
�ons were found in 31 cases (38.3%) and 11 
pa�ents suffered from one or more complica-
�ons. The most frequent complica�ons were 
Urinary Tract infec�on (UTI) 15 cases (46.5%) 
and Bronchopneumonia 12 cases (38.7%).  
Serious complica�ons were rare and included 
Hepa��s 2 cases (6.5%), Cholecys��s 1 case 
(3.2%), Peritoni�s ,1 case (3.2%) and Encepha-
lopathy ,1 case (3.2%) (Figure: 2).

Age group 
(years) Male Female Frequency 

n (%)

Table I. Distribu�on of the Children by Age and 
Sex (n = 81).

< 2
2 – <5

5 – <10
≥ 10
Total

2
10
21
13
46

4
8

16
7

35

6 (7.4)
18 (22.2)
37 (45.7)
20 (24.7)
81 (100)

Clinical 
sign

Frequency 
n (%)

Table II. Signs at Presenta�on (n = 81).

Tachycardia
Pallor

Coated tongue
Hepatomegaly

Hepatosplenomegaly
No organomegaly

Splenomegaly
Rela�ve bradycardia

Caecal gurgling
Toxicity

Obtunda�on

76 (93.8)
60 (74.1)
53 (65.4)
34 (42)
4 (4.9)

43 (53.1)
0 (0)
0 (0)

5 (6.2)
19 (23.5)
14 (17.3)

Age group 
(years)

Blood 
culture 
posi�ve 

n (%)

Widal 
test 

posi�ve 
n (%)

< 2
2 – <5

5 – <10
≥ 10
Total

5 (62.5)
9 (33.3)

16 (27.6)
7 (29.2)

37 (31.6)

3 (37.5)
18 (66.7)
42 (72.4)
17 (70.8)
80 (68.4)

Total

Table III. Age-Stra�fied Distribu�on of Diag-
nos�c Test Posi�vity in Children with Enteric 
Fever (n = 81).

8
27
58
24

117

Figure 1: Distribu�on of pa�ents according to 
presen�ng symptoms.

Figure 2: Complica�ons of enteric fever.
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Age group 
(years)

Only 
Widal 

posi�ve
n (%)

Only 
blood 

culture 
posi�ve

n (%)

Both 
posi�ve

n (%)
Total
n (%)

< 2
2 – <5

5 – <10
≥ 10
Total

1 (16.7)
12 (66.7)
27 (73.0)
15 (75.0)
55 (67.9)

3 (50.0)
3 (16.7)
2 (5.4)
0 (0.0)
8 (9.9)

2 (33.3)
3 (16.7)
8 (21.6)
5 (25.0)

18 (22.2)

6 (100)
18 (100)
37 (100)
20 (100)
81 (100)

Table IV (a). Associa�on between Inves�ga�ons, Age Group, and Dura�on of Fever (distribu�on 
by age group).

Dura�on 
of fever

Only 
Widal 

posi�ve
n (%)

Only 
blood 

culture 
posi�ve

n (%)

Both 
posi�ve

n (%)
Total
n (%)

3 – 7 days
8 – 14 days
> 14 days

Total

5 (27.8)
47 (83.9)
3 (42.9)

55 (67.9)

7 (38.9)
1 (1.8)
0 (0.0)
8 (9.9)

6 (33.3)
8 (14.3)
4 (57.1)

18 (22.2)

18 (100)
56 (100)
7 (100)

81 (100)

Table IV (b). Associa�on between Inves�ga�ons, Age Group, and Dura�on of Fever (dura�on of 
fever at presenta�on).

An�bio�c
S. Typhi 
(n = 36), 
n/N (%)

S. Paratyphi A 
(n = 2), n/N 

(%)

Table V. Sensi�vity Pa�erns of Salmonella 
enterica Isolates.

Amoxiclav
Amoxicillin
Ampicillin

Chloramphenicol
Cotrimoxazole
Azithromycin

Cefixime
Ce�riaxone
Ce�azidime

Cefepime
Meropenem
Ciprofloxacin
Levofloxacin

Ofloxacin
Nalidixic acid
Gentamicin

13/36 (35.0)
10/36 (27.8)
6/36 (16.7)

10/36 (27.8)
14/36 (38.9)
8/36 (22.2)
0/36 (0.0)

30/36 (83.3)
18/36 (50.0)
31/36 (86.1)

36/36 (100.2)
26/36 (72.2)
19/36 (52.8)

36/36 (100.0)
0/36 (0.0)

14/36 (38.9)

0/2 (0.0)
0/2 (0.0)
0/2 (0.0)
0/2 (0.0)
0/2 (0.0)

2/2 (100.0)
0/2 (0.0)

2/2 (100.0)
1/2 (50.0)

2/2 (100.0)
2/2 (100.0)
1/2 (50.0)
0/2 (0.0)

2/2 (100.0)
0/2 (0.0)
0/2 (0.0)

Discussion

This prospec�ve observa�onal study provides 
updated evidence on the clinical profile, diag-
nos�c characteris�cs, complica�ons, and an�-
microbial suscep�bility pa�erns of pediatric 
enteric fever in a ter�ary care hospital in 
Satkhira. The findings confirm that enteric 
fever con�nues to be a significant cause of 
hospitaliza�on among children in Bangladesh 
and highlight important shi�s in an�bio�c 
sensi�vity pa�erns that have direct implica-
�ons for effec�ve and successful manage-
ment.

In this present study, enteric fever predomi-
nantly affected school-aged children, with 
approximately 70% of confirmed cases occur-
ring in children aged 5 years or older. This age 
distribu�on is consistent with previous studies 
from endemic regions and may be a�ributed 

to increased exposure to contaminated food 
and water, school a�endance, and greater 
outdoor ac�vity among older children. A male 
predominance (male: female ra�o = 1.3:1) was 
observed, which has also been reported in 
earlier studies and may reflect gender-related 
differences in exposure or healthcare-seeking 
behavior [9].

Clinically, fever and anorexia were universal 
symptoms, while abdominal pain and gastroin-
tes�nal manifesta�ons were common. Classi-
cal feature such as step-ladder pa�ern fever 
was not observed, suppor�ng recent evidence 
that such pa�erns are uncommon in pediatric 
enteric fever [7]. On physical examina�on, 
tachycardia and pallor were the most frequent 
findings, indica�ng systemic illness. Hepato-
megaly was more commonly observed than 
splenic enlargement, and more than half of 
the pa�ents had no organomegaly, a finding 
that differs from older literature but aligns 
with more recent pediatric studies showing 
variable abdominal signs [8].

Diagnos�c analysis revealed that blood culture 
posi�vity was higher in younger children, 
par�cularly those under 2 years of age, where-
as Widal test posi�vity increased with advanc-
ing age and longer dura�on of fever. Blood 
culture posi�vity was highest among children 
presen�ng within the first week of illness, 
while Widal test posi�vity predominated a�er 
8–14 days of fever. This �me-dependent diag-
nos�c yield underscores the complementary 
role of blood culture and serological tes�ng in 
endemic se�ngs, especially where prior an�-
bio�c use may reduce culture posi�vity.

A major strength of this study is the detailed 
evalua�on of an�bio�c sensi�vity pa�erns. 
Among the Salmonella enterica isolates, 
Salmonella typhi was the predominant organ-
ism, with a small propor�on of Salmonella 
paratyphi A. The study demonstrated marked-
ly reduced sensi�vity to commonly used oral 

an�bio�cs, including Amoxiclav (35%) and 
Azithromycin (22.2%), indica�ng limited effec-
�veness of these agents. Alarmingly, cefixime 
showed complete resistance (0% sensi�vity), 
sugges�ng that its empirical use may no longer 
be appropriate in this se�ng.

In contrast, Ce�riaxone (84%), Meropenem 
(100%) and Ofloxacin (100%) retained rela�ve-
ly high effec�veness and remain reliable op�on 
for hospitalized pediatric enteric fever cases. 
The presence of reduced sensi�vity to mul�ple 
oral agents and complete resistance to cefix-
ime highlights the growing challenge of an�mi-
crobial resistance. Although mul�drug-resis-
tant strains persist, the retained efficacy of 
ce�riaxone suggests that resistance to key 
parenteral cephalosporins has not yet reached 
cri�cal levels.

Complica�ons were observed in more than 
one-third of pa�ents, with urinary tract infec-
�on and pneumonia being the most common. 
Severe complica�ons such as hepa��s, chole-
cys��s, peritoni�s, and encephalopathy were 
uncommon, and no mortality was recorded, 
likely reflec�ng �mely diagnosis and appropri-
ate an�microbial therapy. 

Overall, this study emphasizes the con�nued 
burden of pediatric enteric fever in Bangladesh 
and underscores the urgent need for regular 
AMR surveillance, culture-guided an�bio�c 
therapy, and judicious prescribing prac�ce of 
An�bio�cs. Strengthening water safety, sanita-
�on, and public health awareness remain para-
mount to reduce disease burden and prevent 
further escala�on of drug-resistant enteric 
fever.

Conclusion

Enteric fever is s�ll an endemic disease with 
considerable burden in hospitalized children in 
Bangladesh. The diagnos�c yield was directly 
related to the dura�on of illness; though blood 
culture is s�ll gold standard, posi�vity waned 

because of earlier an�bio�c use, whereas 
Widal test yielded significantly posi�ve results 
in this endemic region. The majority of isolates 
were Salmonella typhi; the prevalence of MDR 
strains was found to be compara�vely lower 
than that reported from some other 
geographical regions. Ce�riaxone, Meropen-
em, and Ofloxacin remained highly ac�ve in 
vitro; on the other hand Cefixime and Azithro-
mycin showed reduced suscep�bility, necessi-
ta�ng cau�ous choice of an�bio�cs. Taken 
together, the results underscore the impor-
tance of con�nued efforts to enhance water 
safety and sanita�on, promote judicious use of 
an�bio�cs based on local sensi�vity pa�erns, 
and monitor AMR while managing pediatric 
enteric fever effec�vely.
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microbial suscep�bility pa�erns of pediatric 
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tachycardia and pallor were the most frequent 
findings, indica�ng systemic illness. Hepato-
megaly was more commonly observed than 
splenic enlargement, and more than half of 
the pa�ents had no organomegaly, a finding 
that differs from older literature but aligns 
with more recent pediatric studies showing 
variable abdominal signs [8].

Diagnos�c analysis revealed that blood culture 
posi�vity was higher in younger children, 
par�cularly those under 2 years of age, where-
as Widal test posi�vity increased with advanc-
ing age and longer dura�on of fever. Blood 
culture posi�vity was highest among children 
presen�ng within the first week of illness, 
while Widal test posi�vity predominated a�er 
8–14 days of fever. This �me-dependent diag-
nos�c yield underscores the complementary 
role of blood culture and serological tes�ng in 
endemic se�ngs, especially where prior an�-
bio�c use may reduce culture posi�vity.

A major strength of this study is the detailed 
evalua�on of an�bio�c sensi�vity pa�erns. 
Among the Salmonella enterica isolates, 
Salmonella typhi was the predominant organ-
ism, with a small propor�on of Salmonella 
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(100%) and Ofloxacin (100%) retained rela�ve-
ly high effec�veness and remain reliable op�on 
for hospitalized pediatric enteric fever cases. 
The presence of reduced sensi�vity to mul�ple 
oral agents and complete resistance to cefix-
ime highlights the growing challenge of an�mi-
crobial resistance. Although mul�drug-resis-
tant strains persist, the retained efficacy of 
ce�riaxone suggests that resistance to key 
parenteral cephalosporins has not yet reached 
cri�cal levels.

Complica�ons were observed in more than 
one-third of pa�ents, with urinary tract infec-
�on and pneumonia being the most common. 
Severe complica�ons such as hepa��s, chole-
cys��s, peritoni�s, and encephalopathy were 
uncommon, and no mortality was recorded, 
likely reflec�ng �mely diagnosis and appropri-
ate an�microbial therapy. 

Overall, this study emphasizes the con�nued 
burden of pediatric enteric fever in Bangladesh 
and underscores the urgent need for regular 
AMR surveillance, culture-guided an�bio�c 
therapy, and judicious prescribing prac�ce of 
An�bio�cs. Strengthening water safety, sanita-
�on, and public health awareness remain para-
mount to reduce disease burden and prevent 
further escala�on of drug-resistant enteric 
fever.

Conclusion
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considerable burden in hospitalized children in 
Bangladesh. The diagnos�c yield was directly 
related to the dura�on of illness; though blood 
culture is s�ll gold standard, posi�vity waned 

because of earlier an�bio�c use, whereas 
Widal test yielded significantly posi�ve results 
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than that reported from some other 
geographical regions. Ce�riaxone, Meropen-
em, and Ofloxacin remained highly ac�ve in 
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Discussion

This prospec�ve observa�onal study provides 
updated evidence on the clinical profile, diag-
nos�c characteris�cs, complica�ons, and an�-
microbial suscep�bility pa�erns of pediatric 
enteric fever in a ter�ary care hospital in 
Satkhira. The findings confirm that enteric 
fever con�nues to be a significant cause of 
hospitaliza�on among children in Bangladesh 
and highlight important shi�s in an�bio�c 
sensi�vity pa�erns that have direct implica-
�ons for effec�ve and successful manage-
ment.

In this present study, enteric fever predomi-
nantly affected school-aged children, with 
approximately 70% of confirmed cases occur-
ring in children aged 5 years or older. This age 
distribu�on is consistent with previous studies 
from endemic regions and may be a�ributed 

to increased exposure to contaminated food 
and water, school a�endance, and greater 
outdoor ac�vity among older children. A male 
predominance (male: female ra�o = 1.3:1) was 
observed, which has also been reported in 
earlier studies and may reflect gender-related 
differences in exposure or healthcare-seeking 
behavior [9].

Clinically, fever and anorexia were universal 
symptoms, while abdominal pain and gastroin-
tes�nal manifesta�ons were common. Classi-
cal feature such as step-ladder pa�ern fever 
was not observed, suppor�ng recent evidence 
that such pa�erns are uncommon in pediatric 
enteric fever [7]. On physical examina�on, 
tachycardia and pallor were the most frequent 
findings, indica�ng systemic illness. Hepato-
megaly was more commonly observed than 
splenic enlargement, and more than half of 
the pa�ents had no organomegaly, a finding 
that differs from older literature but aligns 
with more recent pediatric studies showing 
variable abdominal signs [8].

Diagnos�c analysis revealed that blood culture 
posi�vity was higher in younger children, 
par�cularly those under 2 years of age, where-
as Widal test posi�vity increased with advanc-
ing age and longer dura�on of fever. Blood 
culture posi�vity was highest among children 
presen�ng within the first week of illness, 
while Widal test posi�vity predominated a�er 
8–14 days of fever. This �me-dependent diag-
nos�c yield underscores the complementary 
role of blood culture and serological tes�ng in 
endemic se�ngs, especially where prior an�-
bio�c use may reduce culture posi�vity.

A major strength of this study is the detailed 
evalua�on of an�bio�c sensi�vity pa�erns. 
Among the Salmonella enterica isolates, 
Salmonella typhi was the predominant organ-
ism, with a small propor�on of Salmonella 
paratyphi A. The study demonstrated marked-
ly reduced sensi�vity to commonly used oral 

an�bio�cs, including Amoxiclav (35%) and 
Azithromycin (22.2%), indica�ng limited effec-
�veness of these agents. Alarmingly, cefixime 
showed complete resistance (0% sensi�vity), 
sugges�ng that its empirical use may no longer 
be appropriate in this se�ng.

In contrast, Ce�riaxone (84%), Meropenem 
(100%) and Ofloxacin (100%) retained rela�ve-
ly high effec�veness and remain reliable op�on 
for hospitalized pediatric enteric fever cases. 
The presence of reduced sensi�vity to mul�ple 
oral agents and complete resistance to cefix-
ime highlights the growing challenge of an�mi-
crobial resistance. Although mul�drug-resis-
tant strains persist, the retained efficacy of 
ce�riaxone suggests that resistance to key 
parenteral cephalosporins has not yet reached 
cri�cal levels.

Complica�ons were observed in more than 
one-third of pa�ents, with urinary tract infec-
�on and pneumonia being the most common. 
Severe complica�ons such as hepa��s, chole-
cys��s, peritoni�s, and encephalopathy were 
uncommon, and no mortality was recorded, 
likely reflec�ng �mely diagnosis and appropri-
ate an�microbial therapy. 

Overall, this study emphasizes the con�nued 
burden of pediatric enteric fever in Bangladesh 
and underscores the urgent need for regular 
AMR surveillance, culture-guided an�bio�c 
therapy, and judicious prescribing prac�ce of 
An�bio�cs. Strengthening water safety, sanita-
�on, and public health awareness remain para-
mount to reduce disease burden and prevent 
further escala�on of drug-resistant enteric 
fever.

Conclusion

Enteric fever is s�ll an endemic disease with 
considerable burden in hospitalized children in 
Bangladesh. The diagnos�c yield was directly 
related to the dura�on of illness; though blood 
culture is s�ll gold standard, posi�vity waned 
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because of earlier an�bio�c use, whereas 
Widal test yielded significantly posi�ve results 
in this endemic region. The majority of isolates 
were Salmonella typhi; the prevalence of MDR 
strains was found to be compara�vely lower 
than that reported from some other 
geographical regions. Ce�riaxone, Meropen-
em, and Ofloxacin remained highly ac�ve in 
vitro; on the other hand Cefixime and Azithro-
mycin showed reduced suscep�bility, necessi-
ta�ng cau�ous choice of an�bio�cs. Taken 
together, the results underscore the impor-
tance of con�nued efforts to enhance water 
safety and sanita�on, promote judicious use of 
an�bio�cs based on local sensi�vity pa�erns, 
and monitor AMR while managing pediatric 
enteric fever effec�vely.
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Abstract
Background: Teenage pregnancy remains a pressing global public health issue, par�cularly in low- 
and middle-income countries, where it is associated with adverse maternal, neonatal, and social 
outcomes. Socioeconomic and cultural factors significantly influence adolescent vulnerability to 
early pregnancy. Aim of the study: To iden�fy and analyze the socioeconomic and cultural deter-
minants contribu�ng to teenage pregnancy among adolescent females a�ending a district hospi-
tal. Methods: A cross-sec�onal study was conducted among 120 adolescent females aged 13–19 
years, either currently pregnant or postpartum within one year, at Department of Obstetrics & 
Gynaecology, Satkhira Medical College, Satkhira, Bangladesh. Data were collected using a struc-
tured, interviewer-administered ques�onnaire capturing socio-demographic, cultural, and fami-
ly-related variables. Bivariate and mul�variable logis�c regression analyses were performed to 
iden�fy independent predictors of teenage pregnancy. Result: The mean age of par�cipants was 
16.9 ± 1.2 years. Among adolescents, 29.2% had no formal educa�on, 58.3% were married, and 
58.3% lived in extended families. Bivariate analysis iden�fied low educa�on, low family income, 
extended family structure, limited media exposure, cultural beliefs favoring early marriage, 
religious restric�ons, and elder influence as significant factors. Mul�variable logis�c regression 
revealed that lack of formal educa�on (AOR 3.6; 95% CI: 1.30–9.95; p = 0.014), absence of media 
exposure on reproduc�ve health (AOR 2.25; 95% CI: 1.10–4.60; p = 0.025), and cultural beliefs 
suppor�ng early marriage (AOR 2.85; 95% CI: 1.28–6.32; p = 0.01) were independent predictors 
of teenage pregnancy. Conclusion: Teenage pregnancy in this popula�on is strongly influenced by 
educa�onal disadvantage, limited access to reproduc�ve health informa�on, and sociocultural 
norms favoring early marriage. Interven�ons addressing these factors through educa�on, 
media-based reproduc�ve health promo�on, and culturally sensi�ve community engagement 
are cri�cal to reducing adolescent pregnancy and its associated social and health consequences.
Keywords: Teenage pregnancy, ocioeconomic determinants, cultural factors, adolescent repro-
duc�ve health, district hospital, early marriage.
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Introduc�on
Teenage pregnancy is a major public health 
issue with significant implica�ons for mater-
nal, neonatal, and social outcomes, represent-
ing a cri�cal challenge in both developed and 
developing countries [1]. Globally, it is es�mat-
ed that nearly one in five adolescent girls expe-
rience pregnancy before the age of 19, reflect-
ing a pooled prevalence of around 17.90%, and 
underscoring the magnitude of the problem on 
an interna�onal scale [2]. Teenage pregnancy 
is widely recognized not only for its associa�on 
with adverse medical outcomes such as higher 
risks of obstetric complica�ons, preterm birth, 
and neonatal morbidity, but also for its 
profound social consequences, including 
disrupted educa�on, reduced employment 
opportuni�es, and perpetua�on of intergener-
a�onal poverty [3]. The determinants of teen-
age pregnancy are deeply rooted in a complex 
interplay of socioeconomic and cultural factors 
that shape young women’s exposure to risk 
and access to protec�ve resources [4]. Low 
levels of educa�on, economic depriva�on, and 
limited access to reproduc�ve health informa-
�on and services are consistently iden�fied as 
strong predictors of adolescent childbearing, 
as these condi�ons diminish young women’s 
ability to make informed decisions and exer-
cise autonomy over their reproduc�ve lives 
[5]. Cultural influences, such as early marriage, 
gender norms that promote subordina�on of 
women, inadequate parental guidance, and 
social taboos surrounding discussions of sexu-
ality, further compound vulnerability by limit-
ing awareness, discouraging contracep�ve 
use, and normalizing adolescent fer�lity within 
certain communi�es [6]. Moreover, peer influ-
ences, media exposure, and broader societal 
expecta�ons about femininity and mother-
hood create addi�onal layers of pressure that 
contribute to early sexual ac�vity and unin-
tended pregnancies [7]. The intersec�on of 

these determinants results in a cycle where 
socioeconomic disadvantage increases suscep-
�bility to pregnancy, and pregnancy in turn 
exacerbates social and economic marginaliza-
�on [8]. This reciprocal rela�onship highlights 
the urgent need to examine teenage pregnan-
cy beyond its biomedical dimensions, situa�ng 
it within the broader social determinants of 
health framework [9]. District hospitals, which 
serve as primary referral centers for large 
catchment popula�ons, provide a unique lens 
to study these dynamics, as they receive 
adolescents from diverse backgrounds, reflect-
ing varia�ons in income, educa�on, cultural 
tradi�ons, and health-seeking behavior [10]. 
Understanding the socioeconomic and cultural 
determinants of teenage pregnancy at this 
level is essen�al for designing context-specific 
interven�ons that address not only the imme-
diate clinical needs of pregnant adolescents 
but also the upstream factors that drive early 
concep�on. Such an approach aligns with 
global commitments to reducing adolescent 
fer�lity rates, improving maternal and child 
health outcomes, and achieving the Sustain-
able Development Goals, par�cularly those 
related to gender equality, educa�on, and 
poverty reduc�on [11]. Research in district 
hospitals can reveal how social inequali�es and 
cultural norms shape teenage pregnancy, 
providing evidence to guide preven�on, 
improve reproduc�ve health services, and 
support policies that empower adolescents to 
delay pregnancy. The aim of this study is to 
iden�fy and analyze the socioeconomic and 
cultural determinants contribu�ng to teenage 
pregnancy among pa�ents a�ending a district 
hospital, with the goal of understanding under-
lying risk factors and informing targeted inter-
ven�ons to reduce its prevalence and adverse 
outcomes.  

Methods
A cross-sec�onal study was conducted at 

[Department of Obstetrics & Gynaecology, 
Satkhira Medical College, Satkhira, Bangla-
desh, a ter�ary care center serving both urban 
and rural popula�ons, between July 2024 to 
June 2025. The study was approved by the 
Wri�en informed consent was obtained from 
all par�cipants; for minors, consent was addi-
�onally obtained from a parent or guardian. 
Confiden�ality and anonymity were strictly 
maintained throughout the study.
Study Population
The study popula�on comprised adolescent 
females aged 13–19 years who a�ended the 
hospital during the study period. A total of 120 
par�cipants were recruited using a consecu-
�ve sampling approach. Inclusion criteria 
included those who were currently pregnant 
or had delivered within the past six months. 
Exclusion criteria were adolescents with 
severe medical or psychiatric condi�ons that 
could impair par�cipa�on, and those unwilling 
to provide informed consent. 
Data Collection
Data were collected using a structured, inter-
viewer-administered ques�onnaire designed 
specifically for this study. The ques�onnaire 
was developed a�er reviewing relevant litera-
ture on socioeconomic and cultural determi-
nants of teenage pregnancy and was tailored 
to the local context. It captured informa�on on 
socio-demographic characteris�cs such as age, 
educa�onal status, occupa�on, marital status, 
and family income, as well as cultural and fami-
ly-related factors including family structure, 
parental educa�on, exposure to mass media, 
cultural beliefs suppor�ng early marriage, 
community acceptance of teenage pregnancy, 
religious or cultural restric�ons on contracep-
�on, and the influence of elders on marriage 
decisions. Prior to the main study, the ques-
�onnaire was pretested on 10% of the target 
popula�on in a similar se�ng to ensure clarity, 
relevance, and cultural appropriateness. Data 

were collected by trained research assistants 
through face-to-face interviews, and complet-
ed ques�onnaires were checked daily by the 
principal inves�gator for completeness and 
consistency.
Statistical Analysis
Data were entered into SPSS version 26 for 
analysis. Descrip�ve sta�s�cs were used to 
summarize baseline socio-demographic and 
cultural characteris�cs. Con�nuous variables 
were presented as mean ± standard devia�on 
(SD) or median with interquar�le range (IQR), 
depending on normality, while categorical 
variables were presented as frequencies and 
percentages. Bivariate analysis using 
chi-square tests and crude odds ra�os (ORs) 
with 95% confidence intervals (CIs) was 
performed to iden�fy factors associated with 
teenage pregnancy. Variables with p < 0.20 in 
bivariate analysis were entered into a mul�-
variable logis�c regression model to adjust for 
poten�al confounders. Adjusted odds ra�os 
(AORs) with 95% CIs and p-values were report-
ed. Sta�s�cal significance was set at p < 0.05.

Results
Table 1 summarizes the socio-demographic 
profile of the 120 par�cipants in this study. The 
mean age was 16.9±1.2 years, indica�ng that 
most adolescents were in the late teenage 
years. Educa�onal a�ainment varied consider-
ably: 29.2% had no formal educa�on, 37.5% 
completed primary school, and 33.3% 
achieved secondary educa�on or higher. 
Regarding occupa�on, 40% were students, 
31.7% engaged in housemaid work or informal 
labor, and 28.3% were involved in small trade 
or were unemployed. Marital status data 
revealed that 58.3% were married, reflec�ng a 
high prevalence of early marriage, while 41.7% 
remained unmarried. Family income analysis 
showed a median monthly income of 90 USD 
(IQR 65–115), sugges�ng that most house-
holds fell within low- to middle-income ranges. 

These characteris�cs highlight that teenage 
pregnancy occurs across diverse educa�onal 
backgrounds, modest income levels, and in a 
context where early marriage is common. 
Table 2 presents cultural and family-related 
factors. Most par�cipants (58.3%) came from 
extended families, with low parental educa-
�on: 38.3% of fathers and 43.3% of mothers 
had no formal schooling, while only 26.7% of 
fathers and 23.3% of mothers had secondary 
educa�on or higher. Exposure to mass media 
on reproduc�ve health was limited (41.7%), 
and cultural beliefs suppor�ng early marriage 
were reported by 35%. Community acceptance 
of teenage pregnancy varied, with 25% report-
ing high acceptance and 41.7% low. Nearly half 
(45.8%) faced religious or cultural restric�ons 
on contracep�on, and family influence on mar-
riage decisions remained significant, affec�ng 
40% of adolescents. Bivariate analysis in Table 
3 iden�fied several factors associated with 
teenage pregnancy, including lower educa�on, 
low income, extended family structure, lack of 
reproduc�ve health informa�on, cultural 
beliefs favoring early marriage, religious 
restric�ons, and family influence. Table 4’s 
adjusted model confirmed that no formal 
educa�on (AOR 3.6, p = 0.014), lack of mass 
media exposure (AOR 2.25, p = 0.025), and 
cultural beliefs suppor�ng early marriage (AOR 
2.85, p = 0.01) were independent predictors. 
Other factors, though elevated, did not reach 
sta�s�cal significance. Overall, these findings 
underscore that teenage pregnancy in this 
popula�on is shaped by educa�onal disadvan-
tage, limited access to reproduc�ve health 
informa�on, and sociocultural norms favoring 
early marriage, highligh�ng the interplay of 
social, economic, and cultural determinants.
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nal, neonatal, and social outcomes, represent-
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opportuni�es, and perpetua�on of intergener-
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and access to protec�ve resources [4]. Low 
levels of educa�on, economic depriva�on, and 
limited access to reproduc�ve health informa-
�on and services are consistently iden�fied as 
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as these condi�ons diminish young women’s 
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gender norms that promote subordina�on of 
women, inadequate parental guidance, and 
social taboos surrounding discussions of sexu-
ality, further compound vulnerability by limit-
ing awareness, discouraging contracep�ve 
use, and normalizing adolescent fer�lity within 
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ences, media exposure, and broader societal 
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but also the upstream factors that drive early 
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fer�lity rates, improving maternal and child 
health outcomes, and achieving the Sustain-
able Development Goals, par�cularly those 
related to gender equality, educa�on, and 
poverty reduc�on [11]. Research in district 
hospitals can reveal how social inequali�es and 
cultural norms shape teenage pregnancy, 
providing evidence to guide preven�on, 
improve reproduc�ve health services, and 
support policies that empower adolescents to 
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iden�fy and analyze the socioeconomic and 
cultural determinants contribu�ng to teenage 
pregnancy among pa�ents a�ending a district 
hospital, with the goal of understanding under-
lying risk factors and informing targeted inter-
ven�ons to reduce its prevalence and adverse 
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par�cipants were recruited using a consecu-
�ve sampling approach. Inclusion criteria 
included those who were currently pregnant 
or had delivered within the past six months. 
Exclusion criteria were adolescents with 
severe medical or psychiatric condi�ons that 
could impair par�cipa�on, and those unwilling 
to provide informed consent. 
Data Collection
Data were collected using a structured, inter-
viewer-administered ques�onnaire designed 
specifically for this study. The ques�onnaire 
was developed a�er reviewing relevant litera-
ture on socioeconomic and cultural determi-
nants of teenage pregnancy and was tailored 
to the local context. It captured informa�on on 
socio-demographic characteris�cs such as age, 
educa�onal status, occupa�on, marital status, 
and family income, as well as cultural and fami-
ly-related factors including family structure, 
parental educa�on, exposure to mass media, 
cultural beliefs suppor�ng early marriage, 
community acceptance of teenage pregnancy, 
religious or cultural restric�ons on contracep-
�on, and the influence of elders on marriage 
decisions. Prior to the main study, the ques-
�onnaire was pretested on 10% of the target 
popula�on in a similar se�ng to ensure clarity, 
relevance, and cultural appropriateness. Data 

were collected by trained research assistants 
through face-to-face interviews, and complet-
ed ques�onnaires were checked daily by the 
principal inves�gator for completeness and 
consistency.
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Data were entered into SPSS version 26 for 
analysis. Descrip�ve sta�s�cs were used to 
summarize baseline socio-demographic and 
cultural characteris�cs. Con�nuous variables 
were presented as mean ± standard devia�on 
(SD) or median with interquar�le range (IQR), 
depending on normality, while categorical 
variables were presented as frequencies and 
percentages. Bivariate analysis using 
chi-square tests and crude odds ra�os (ORs) 
with 95% confidence intervals (CIs) was 
performed to iden�fy factors associated with 
teenage pregnancy. Variables with p < 0.20 in 
bivariate analysis were entered into a mul�-
variable logis�c regression model to adjust for 
poten�al confounders. Adjusted odds ra�os 
(AORs) with 95% CIs and p-values were report-
ed. Sta�s�cal significance was set at p < 0.05.

Results
Table 1 summarizes the socio-demographic 
profile of the 120 par�cipants in this study. The 
mean age was 16.9±1.2 years, indica�ng that 
most adolescents were in the late teenage 
years. Educa�onal a�ainment varied consider-
ably: 29.2% had no formal educa�on, 37.5% 
completed primary school, and 33.3% 
achieved secondary educa�on or higher. 
Regarding occupa�on, 40% were students, 
31.7% engaged in housemaid work or informal 
labor, and 28.3% were involved in small trade 
or were unemployed. Marital status data 
revealed that 58.3% were married, reflec�ng a 
high prevalence of early marriage, while 41.7% 
remained unmarried. Family income analysis 
showed a median monthly income of 90 USD 
(IQR 65–115), sugges�ng that most house-
holds fell within low- to middle-income ranges. 

These characteris�cs highlight that teenage 
pregnancy occurs across diverse educa�onal 
backgrounds, modest income levels, and in a 
context where early marriage is common. 
Table 2 presents cultural and family-related 
factors. Most par�cipants (58.3%) came from 
extended families, with low parental educa-
�on: 38.3% of fathers and 43.3% of mothers 
had no formal schooling, while only 26.7% of 
fathers and 23.3% of mothers had secondary 
educa�on or higher. Exposure to mass media 
on reproduc�ve health was limited (41.7%), 
and cultural beliefs suppor�ng early marriage 
were reported by 35%. Community acceptance 
of teenage pregnancy varied, with 25% report-
ing high acceptance and 41.7% low. Nearly half 
(45.8%) faced religious or cultural restric�ons 
on contracep�on, and family influence on mar-
riage decisions remained significant, affec�ng 
40% of adolescents. Bivariate analysis in Table 
3 iden�fied several factors associated with 
teenage pregnancy, including lower educa�on, 
low income, extended family structure, lack of 
reproduc�ve health informa�on, cultural 
beliefs favoring early marriage, religious 
restric�ons, and family influence. Table 4’s 
adjusted model confirmed that no formal 
educa�on (AOR 3.6, p = 0.014), lack of mass 
media exposure (AOR 2.25, p = 0.025), and 
cultural beliefs suppor�ng early marriage (AOR 
2.85, p = 0.01) were independent predictors. 
Other factors, though elevated, did not reach 
sta�s�cal significance. Overall, these findings 
underscore that teenage pregnancy in this 
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tage, limited access to reproduc�ve health 
informa�on, and sociocultural norms favoring 
early marriage, highligh�ng the interplay of 
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these determinants results in a cycle where 
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�on [8]. This reciprocal rela�onship highlights 
the urgent need to examine teenage pregnan-
cy beyond its biomedical dimensions, situa�ng 
it within the broader social determinants of 
health framework [9]. District hospitals, which 
serve as primary referral centers for large 
catchment popula�ons, provide a unique lens 
to study these dynamics, as they receive 
adolescents from diverse backgrounds, reflect-
ing varia�ons in income, educa�on, cultural 
tradi�ons, and health-seeking behavior [10]. 
Understanding the socioeconomic and cultural 
determinants of teenage pregnancy at this 
level is essen�al for designing context-specific 
interven�ons that address not only the imme-
diate clinical needs of pregnant adolescents 
but also the upstream factors that drive early 
concep�on. Such an approach aligns with 
global commitments to reducing adolescent 
fer�lity rates, improving maternal and child 
health outcomes, and achieving the Sustain-
able Development Goals, par�cularly those 
related to gender equality, educa�on, and 
poverty reduc�on [11]. Research in district 
hospitals can reveal how social inequali�es and 
cultural norms shape teenage pregnancy, 
providing evidence to guide preven�on, 
improve reproduc�ve health services, and 
support policies that empower adolescents to 
delay pregnancy. The aim of this study is to 
iden�fy and analyze the socioeconomic and 
cultural determinants contribu�ng to teenage 
pregnancy among pa�ents a�ending a district 
hospital, with the goal of understanding under-
lying risk factors and informing targeted inter-
ven�ons to reduce its prevalence and adverse 
outcomes.  

Methods
A cross-sec�onal study was conducted at 

[Department of Obstetrics & Gynaecology, 
Satkhira Medical College, Satkhira, Bangla-
desh, a ter�ary care center serving both urban 
and rural popula�ons, between July 2024 to 
June 2025. The study was approved by the 
Wri�en informed consent was obtained from 
all par�cipants; for minors, consent was addi-
�onally obtained from a parent or guardian. 
Confiden�ality and anonymity were strictly 
maintained throughout the study.
Study Population
The study popula�on comprised adolescent 
females aged 13–19 years who a�ended the 
hospital during the study period. A total of 120 
par�cipants were recruited using a consecu-
�ve sampling approach. Inclusion criteria 
included those who were currently pregnant 
or had delivered within the past six months. 
Exclusion criteria were adolescents with 
severe medical or psychiatric condi�ons that 
could impair par�cipa�on, and those unwilling 
to provide informed consent. 
Data Collection
Data were collected using a structured, inter-
viewer-administered ques�onnaire designed 
specifically for this study. The ques�onnaire 
was developed a�er reviewing relevant litera-
ture on socioeconomic and cultural determi-
nants of teenage pregnancy and was tailored 
to the local context. It captured informa�on on 
socio-demographic characteris�cs such as age, 
educa�onal status, occupa�on, marital status, 
and family income, as well as cultural and fami-
ly-related factors including family structure, 
parental educa�on, exposure to mass media, 
cultural beliefs suppor�ng early marriage, 
community acceptance of teenage pregnancy, 
religious or cultural restric�ons on contracep-
�on, and the influence of elders on marriage 
decisions. Prior to the main study, the ques-
�onnaire was pretested on 10% of the target 
popula�on in a similar se�ng to ensure clarity, 
relevance, and cultural appropriateness. Data 

were collected by trained research assistants 
through face-to-face interviews, and complet-
ed ques�onnaires were checked daily by the 
principal inves�gator for completeness and 
consistency.
Statistical Analysis
Data were entered into SPSS version 26 for 
analysis. Descrip�ve sta�s�cs were used to 
summarize baseline socio-demographic and 
cultural characteris�cs. Con�nuous variables 
were presented as mean ± standard devia�on 
(SD) or median with interquar�le range (IQR), 
depending on normality, while categorical 
variables were presented as frequencies and 
percentages. Bivariate analysis using 
chi-square tests and crude odds ra�os (ORs) 
with 95% confidence intervals (CIs) was 
performed to iden�fy factors associated with 
teenage pregnancy. Variables with p < 0.20 in 
bivariate analysis were entered into a mul�-
variable logis�c regression model to adjust for 
poten�al confounders. Adjusted odds ra�os 
(AORs) with 95% CIs and p-values were report-
ed. Sta�s�cal significance was set at p < 0.05.

Results
Table 1 summarizes the socio-demographic 
profile of the 120 par�cipants in this study. The 
mean age was 16.9±1.2 years, indica�ng that 
most adolescents were in the late teenage 
years. Educa�onal a�ainment varied consider-
ably: 29.2% had no formal educa�on, 37.5% 
completed primary school, and 33.3% 
achieved secondary educa�on or higher. 
Regarding occupa�on, 40% were students, 
31.7% engaged in housemaid work or informal 
labor, and 28.3% were involved in small trade 
or were unemployed. Marital status data 
revealed that 58.3% were married, reflec�ng a 
high prevalence of early marriage, while 41.7% 
remained unmarried. Family income analysis 
showed a median monthly income of 90 USD 
(IQR 65–115), sugges�ng that most house-
holds fell within low- to middle-income ranges. 

These characteris�cs highlight that teenage 
pregnancy occurs across diverse educa�onal 
backgrounds, modest income levels, and in a 
context where early marriage is common. 
Table 2 presents cultural and family-related 
factors. Most par�cipants (58.3%) came from 
extended families, with low parental educa-
�on: 38.3% of fathers and 43.3% of mothers 
had no formal schooling, while only 26.7% of 
fathers and 23.3% of mothers had secondary 
educa�on or higher. Exposure to mass media 
on reproduc�ve health was limited (41.7%), 
and cultural beliefs suppor�ng early marriage 
were reported by 35%. Community acceptance 
of teenage pregnancy varied, with 25% report-
ing high acceptance and 41.7% low. Nearly half 
(45.8%) faced religious or cultural restric�ons 
on contracep�on, and family influence on mar-
riage decisions remained significant, affec�ng 
40% of adolescents. Bivariate analysis in Table 
3 iden�fied several factors associated with 
teenage pregnancy, including lower educa�on, 
low income, extended family structure, lack of 
reproduc�ve health informa�on, cultural 
beliefs favoring early marriage, religious 
restric�ons, and family influence. Table 4’s 
adjusted model confirmed that no formal 
educa�on (AOR 3.6, p = 0.014), lack of mass 
media exposure (AOR 2.25, p = 0.025), and 
cultural beliefs suppor�ng early marriage (AOR 
2.85, p = 0.01) were independent predictors. 
Other factors, though elevated, did not reach 
sta�s�cal significance. Overall, these findings 
underscore that teenage pregnancy in this 
popula�on is shaped by educa�onal disadvan-
tage, limited access to reproduc�ve health 
informa�on, and sociocultural norms favoring 
early marriage, highligh�ng the interplay of 
social, economic, and cultural determinants.

Variable Frequency (n) Percentage 
(%) 

Age (years) 
Mean ± SD 16.9 ± 1.2 

Educa�onal Status 
No formal educa�on 35 (29.17) 29.17 

Primary 45 (37.5) 37.50 
Secondary and above 40 (33.3) 33.33 

Occupa�on 
Student 48 (40) 40.00 

Housemaid/Informal labor 38 (31.67) 31.67 
Others (small trade, 

unemployed) 34 (28.33) 28.33 

Marital Status 
Married 70 (58.33) 58.33 

Unmarried 50 (41.67) 41.67 
Family Monthly Income 

Median (IQR, USD) 90 (65–115) 
 

Table I: Baseline socio-demographic character-
is�cs of the study popula�on (N = 120).

Table II: Cultural and family-related character-
is�cs of teenage mothers.

Variable Frequency (n) Percentage 
(%) 

Family Structure 
Nuclear 50 (41.7) 41.70 

Extended 70 (58.3) 58.30 
Father’s Educa�on 

No formal educa�on 46 (38.33) 38.33 
Primary 42 (35) 35.00 

Secondary and above 32 (26.67) 26.67 
Mother’s Educa�on 

No formal educa�on 52 (43.33) 43.33 
Primary 40 (33.33) 33.33 

Secondary and above 28 (23.33) 23.33 
Exposure to Mass Media (Reproduc�ve Health Informa�on) 

Yes 50 (41.67) 41.67 
No 70 (58.33) 58.33 

Cultural Belief Suppor�ng Early Marriage 
Yes 42 (35) 35.00 
No 78 (65) 65.00 

Community Acceptance of Teenage Pregnancy 
High 30 (25) 25.00 

Moderate 40 (33.33) 33.33 
Low 50 (41.67) 41.67 

Religious/Cultural Restric�ons on Contracep�on 
Yes 55 (45.83) 45.83 
No 65 (54.17) 54.17 

Influence of Elders/Family on Marriage Decisions 
High 48 (40) 40.00 
Low 72 (60) 60.00 
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Table IV: Mul�variable logis�c regression model for determinants of teenage pregnancy.

Table III: Socioeconomic and cultural determinants associated with teenage pregnancy (Bivariate 
Analysis).

Variable Category 
Teenage 

Pregnancy 
(%) 

Crude OR (95% 
CI) 

p-
value 

Educa�onal Status 

No formal 
educa�on 68.57 5.09 (1.91–

13.56) 0.002 

Primary 53.33 2.66 (1.00–
7.08) 0.05 

Secondary and 
above 30.00 Reference — 

Family Income Low (<100 USD) 62.50 2.33 (1.11–
4.89) 0.025 

Family Structure Extended 60.00 2.67 (1.32–
5.38) 0.006 

Exposure to Mass Media No 64.29 2.49 (1.28–
4.86) 0.007 

Cultural Belief Suppor�ng 
Early Marriage Yes 71.43 2.92 (1.37–

6.21) 0.005 

Community Acceptance of 
Teenage Pregnancy High 66.67 2.17 (0.93–

5.08) 0.072 

Religious Restric�ons on 
Contracep�on Yes 65.45 2.36 (1.11–

5.01) 0.025 

Influence of Elders on 
Marriage High 63.00 2.09 (1.01–

4.32) 0.047 

 

Determinant 
Adjusted 

Odds Ra�o 
(AOR) 

95% Confidence 
Interval p-value 

No Formal Educa�on (vs Secondary & 
above) 3.6 1.30–9.95 0.014 

Primary Educa�on (vs Secondary & 
above) 1.9 0.70–5.15 0.206 

Low Family Income (<100 USD) 2.1 0.95–4.63 0.066 
Extended Family Structure 2 0.95–4.22 0.068 

No Media Exposure 2.25 1.10–4.60 0.025 
Cultural Belief Suppor�ng Early 

Marriage 2.85 1.28–6.32 0.01 

Religious Restric�ons on Contracep�on 1.95 0.90–4.21 0.089 
Influence of Elders on Marriage 1.85 0.88–3.88 0.101 
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Discussion
Teenage pregnancy remains a pressing global 
public health concern, par�cularly in low- and 
middle-income countries where structural 
inequali�es and sociocultural norms intersect 
to heighten adolescent girls’ vulnerability [12]. 
It is not only associated with adverse maternal 
and neonatal outcomes but also contributes to 
school dropout, reduced economic opportuni-
�es, and the perpetua�on of intergenera�onal 
poverty [13]. Despite global progress in reduc-
ing early childbearing, regions such as South 
Asia and sub-Saharan Africa con�nue to report 
dispropor�onately high rates, reflec�ng 
persistent gaps in educa�on, gender equity, 
and access to reproduc�ve health services 
[14]. Against this background, the present 
study provides hospital-based evidence on the 
socioeconomic and cultural determinants of 
teenage pregnancy, highligh�ng the contextual 
drivers that sustain the problem in 
resource-constrained se�ngs. In our study, 
lack of formal educa�on was strongly associat-
ed with teenage pregnancy, with adolescents 
who had no schooling being nearly four �mes 
more likely to become pregnant compared to 
those with secondary or higher educa�on. This 
finding aligns with studies from Uganda and 
Ethiopia, which consistently demonstrate that 
educa�onal a�ainment delays marriage, 
improves reproduc�ve health knowledge, and 
increases contracep�ve uptake [15-16]. Con-
versely, low educa�on restricts opportuni�es 
for empowerment, leaving girls vulnerable to 
cultural pressures for early marriage. Economic 
disadvantage also played a notable role. While 
low family income showed only borderline 
significance in adjusted models, the crude 
analysis revealed a clear associa�on between 
poverty and adolescent pregnancy. Similar 
findings have been documented in Nigeria and 
Bangladesh, where poverty compels families 
to view early marriage as a means of economic 
relief [17-18]. Family structure emerged as 

another important determinant. Adolescents 
from extended families had higher odds of 
teenage pregnancy compared to those from 
nuclear families, though the associa�on a�en-
uated in mul�variable analysis. Extended 
households may reinforce tradi�onal norms 
that priori�ze early marriage and motherhood, 
consistent with studies in sub-Saharan Africa 
where mul�genera�onal living arrangements 
have been linked to stronger adherence to 
customary prac�ces [19]. Moreover, low 
parental educa�on observed among teenage 
mothers in our study mirrors evidence that 
parental literacy protects against adolescent 
pregnancy by suppor�ng con�nued schooling 
and delaying marriage [20-21]. Limited expo-
sure to reproduc�ve health informa�on was a 
significant predictor in the present study. Ado-
lescents lacking access to mass media were 
over twice as likely to experience pregnancy, 
consistent with findings from Zambia, where 
limited media exposure increased the risk of 
adolescent pregnancy by reducing access to 
sexual and reproduc�ve health informa�on 
[22]. Similarly, studies in the Philippines 
reported that adolescents exposed to family 
planning messages via media channels had a 
lower likelihood of teenage pregnancy [23]. 
Evidence from the United States also indicates 
that media interven�ons, such as the MTV 
series 16 and Pregnant, contributed to mea-
surable reduc�ons in teen birth rates by 
promo�ng awareness and discussion of 
contracep�ve methods [24]. Cultural and 
norma�ve influences substan�ally reinforced 
the risk of teenage pregnancy in the present 
study. Specifically, cultural beliefs favoring 
early marriage were strongly associated with 
increased adolescent pregnancy. Similar find-
ings from rural India and Nepal highlight how 
societal acceptance of early marriage sustains 
elevated adolescent pregnancy rates, despite 
exis�ng legal prohibi�ons [25-26].  Although 
religious restric�ons on contracep�on lost 

significance in our study, faith-based norms 
s�ll appeared influen�al in limi�ng contracep-
�ve use, consistent with findings from north-
ern Nigeria and South Asia, where religious 
values substan�ally shape reproduc�ve behav-
iors and decision-making regarding family 
planning [27-28]. In our study, the influence of 
elders on marital decisions approached signifi-
cance. Consistent with findings from patriar-
chal, collec�vist contexts, elder family mem-
bers frequently dictate marital �ming and 
partner selec�on, constraining adolescent 
girls’ autonomy [29].

Limita�ons of the study
This study was conducted in a single hospital 
se�ng, which may limit generalizability to 
adolescents in other regions or healthcare 
contexts. Data were self-reported, introducing 
poten�al recall and social desirability biases, 
par�cularly regarding sensi�ve topics such as 
sexual behavior and contracep�ve use. Cultur-
al nuances and community-level influences 
may not have been fully captured. Addi�onal-
ly, the cross-sec�onal design precludes causal 
inference, and unmeasured confounders could 
have influenced associa�ons between socio-
economic, cultural factors, and teenage preg-
nancy.

Conclusion & Recommenda�ons
Teenage pregnancy is strongly influenced by 
low educa�on, limited access to reproduc�ve 
health informa�on, and cultural norms favor-
ing early marriage. Adolescents lacking school-
ing or media exposure are at markedly higher 
risk, compounded by family and community 
pressures. Integrated interven�ons promo�ng 
educa�on, culturally sensi�ve reproduc�ve 
health awareness, and community engage-
ment are essen�al to delay adolescent preg-
nancy, reduce associated maternal and neona-
tal risks, and empower young women to make 
informed reproduc�ve choices.
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Discussion
Teenage pregnancy remains a pressing global 
public health concern, par�cularly in low- and 
middle-income countries where structural 
inequali�es and sociocultural norms intersect 
to heighten adolescent girls’ vulnerability [12]. 
It is not only associated with adverse maternal 
and neonatal outcomes but also contributes to 
school dropout, reduced economic opportuni-
�es, and the perpetua�on of intergenera�onal 
poverty [13]. Despite global progress in reduc-
ing early childbearing, regions such as South 
Asia and sub-Saharan Africa con�nue to report 
dispropor�onately high rates, reflec�ng 
persistent gaps in educa�on, gender equity, 
and access to reproduc�ve health services 
[14]. Against this background, the present 
study provides hospital-based evidence on the 
socioeconomic and cultural determinants of 
teenage pregnancy, highligh�ng the contextual 
drivers that sustain the problem in 
resource-constrained se�ngs. In our study, 
lack of formal educa�on was strongly associat-
ed with teenage pregnancy, with adolescents 
who had no schooling being nearly four �mes 
more likely to become pregnant compared to 
those with secondary or higher educa�on. This 
finding aligns with studies from Uganda and 
Ethiopia, which consistently demonstrate that 
educa�onal a�ainment delays marriage, 
improves reproduc�ve health knowledge, and 
increases contracep�ve uptake [15-16]. Con-
versely, low educa�on restricts opportuni�es 
for empowerment, leaving girls vulnerable to 
cultural pressures for early marriage. Economic 
disadvantage also played a notable role. While 
low family income showed only borderline 
significance in adjusted models, the crude 
analysis revealed a clear associa�on between 
poverty and adolescent pregnancy. Similar 
findings have been documented in Nigeria and 
Bangladesh, where poverty compels families 
to view early marriage as a means of economic 
relief [17-18]. Family structure emerged as 

another important determinant. Adolescents 
from extended families had higher odds of 
teenage pregnancy compared to those from 
nuclear families, though the associa�on a�en-
uated in mul�variable analysis. Extended 
households may reinforce tradi�onal norms 
that priori�ze early marriage and motherhood, 
consistent with studies in sub-Saharan Africa 
where mul�genera�onal living arrangements 
have been linked to stronger adherence to 
customary prac�ces [19]. Moreover, low 
parental educa�on observed among teenage 
mothers in our study mirrors evidence that 
parental literacy protects against adolescent 
pregnancy by suppor�ng con�nued schooling 
and delaying marriage [20-21]. Limited expo-
sure to reproduc�ve health informa�on was a 
significant predictor in the present study. Ado-
lescents lacking access to mass media were 
over twice as likely to experience pregnancy, 
consistent with findings from Zambia, where 
limited media exposure increased the risk of 
adolescent pregnancy by reducing access to 
sexual and reproduc�ve health informa�on 
[22]. Similarly, studies in the Philippines 
reported that adolescents exposed to family 
planning messages via media channels had a 
lower likelihood of teenage pregnancy [23]. 
Evidence from the United States also indicates 
that media interven�ons, such as the MTV 
series 16 and Pregnant, contributed to mea-
surable reduc�ons in teen birth rates by 
promo�ng awareness and discussion of 
contracep�ve methods [24]. Cultural and 
norma�ve influences substan�ally reinforced 
the risk of teenage pregnancy in the present 
study. Specifically, cultural beliefs favoring 
early marriage were strongly associated with 
increased adolescent pregnancy. Similar find-
ings from rural India and Nepal highlight how 
societal acceptance of early marriage sustains 
elevated adolescent pregnancy rates, despite 
exis�ng legal prohibi�ons [25-26].  Although 
religious restric�ons on contracep�on lost 

significance in our study, faith-based norms 
s�ll appeared influen�al in limi�ng contracep-
�ve use, consistent with findings from north-
ern Nigeria and South Asia, where religious 
values substan�ally shape reproduc�ve behav-
iors and decision-making regarding family 
planning [27-28]. In our study, the influence of 
elders on marital decisions approached signifi-
cance. Consistent with findings from patriar-
chal, collec�vist contexts, elder family mem-
bers frequently dictate marital �ming and 
partner selec�on, constraining adolescent 
girls’ autonomy [29].

Limita�ons of the study
This study was conducted in a single hospital 
se�ng, which may limit generalizability to 
adolescents in other regions or healthcare 
contexts. Data were self-reported, introducing 
poten�al recall and social desirability biases, 
par�cularly regarding sensi�ve topics such as 
sexual behavior and contracep�ve use. Cultur-
al nuances and community-level influences 
may not have been fully captured. Addi�onal-
ly, the cross-sec�onal design precludes causal 
inference, and unmeasured confounders could 
have influenced associa�ons between socio-
economic, cultural factors, and teenage preg-
nancy.

Conclusion & Recommenda�ons
Teenage pregnancy is strongly influenced by 
low educa�on, limited access to reproduc�ve 
health informa�on, and cultural norms favor-
ing early marriage. Adolescents lacking school-
ing or media exposure are at markedly higher 
risk, compounded by family and community 
pressures. Integrated interven�ons promo�ng 
educa�on, culturally sensi�ve reproduc�ve 
health awareness, and community engage-
ment are essen�al to delay adolescent preg-
nancy, reduce associated maternal and neona-
tal risks, and empower young women to make 
informed reproduc�ve choices.
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Discussion
Teenage pregnancy remains a pressing global 
public health concern, par�cularly in low- and 
middle-income countries where structural 
inequali�es and sociocultural norms intersect 
to heighten adolescent girls’ vulnerability [12]. 
It is not only associated with adverse maternal 
and neonatal outcomes but also contributes to 
school dropout, reduced economic opportuni-
�es, and the perpetua�on of intergenera�onal 
poverty [13]. Despite global progress in reduc-
ing early childbearing, regions such as South 
Asia and sub-Saharan Africa con�nue to report 
dispropor�onately high rates, reflec�ng 
persistent gaps in educa�on, gender equity, 
and access to reproduc�ve health services 
[14]. Against this background, the present 
study provides hospital-based evidence on the 
socioeconomic and cultural determinants of 
teenage pregnancy, highligh�ng the contextual 
drivers that sustain the problem in 
resource-constrained se�ngs. In our study, 
lack of formal educa�on was strongly associat-
ed with teenage pregnancy, with adolescents 
who had no schooling being nearly four �mes 
more likely to become pregnant compared to 
those with secondary or higher educa�on. This 
finding aligns with studies from Uganda and 
Ethiopia, which consistently demonstrate that 
educa�onal a�ainment delays marriage, 
improves reproduc�ve health knowledge, and 
increases contracep�ve uptake [15-16]. Con-
versely, low educa�on restricts opportuni�es 
for empowerment, leaving girls vulnerable to 
cultural pressures for early marriage. Economic 
disadvantage also played a notable role. While 
low family income showed only borderline 
significance in adjusted models, the crude 
analysis revealed a clear associa�on between 
poverty and adolescent pregnancy. Similar 
findings have been documented in Nigeria and 
Bangladesh, where poverty compels families 
to view early marriage as a means of economic 
relief [17-18]. Family structure emerged as 

another important determinant. Adolescents 
from extended families had higher odds of 
teenage pregnancy compared to those from 
nuclear families, though the associa�on a�en-
uated in mul�variable analysis. Extended 
households may reinforce tradi�onal norms 
that priori�ze early marriage and motherhood, 
consistent with studies in sub-Saharan Africa 
where mul�genera�onal living arrangements 
have been linked to stronger adherence to 
customary prac�ces [19]. Moreover, low 
parental educa�on observed among teenage 
mothers in our study mirrors evidence that 
parental literacy protects against adolescent 
pregnancy by suppor�ng con�nued schooling 
and delaying marriage [20-21]. Limited expo-
sure to reproduc�ve health informa�on was a 
significant predictor in the present study. Ado-
lescents lacking access to mass media were 
over twice as likely to experience pregnancy, 
consistent with findings from Zambia, where 
limited media exposure increased the risk of 
adolescent pregnancy by reducing access to 
sexual and reproduc�ve health informa�on 
[22]. Similarly, studies in the Philippines 
reported that adolescents exposed to family 
planning messages via media channels had a 
lower likelihood of teenage pregnancy [23]. 
Evidence from the United States also indicates 
that media interven�ons, such as the MTV 
series 16 and Pregnant, contributed to mea-
surable reduc�ons in teen birth rates by 
promo�ng awareness and discussion of 
contracep�ve methods [24]. Cultural and 
norma�ve influences substan�ally reinforced 
the risk of teenage pregnancy in the present 
study. Specifically, cultural beliefs favoring 
early marriage were strongly associated with 
increased adolescent pregnancy. Similar find-
ings from rural India and Nepal highlight how 
societal acceptance of early marriage sustains 
elevated adolescent pregnancy rates, despite 
exis�ng legal prohibi�ons [25-26].  Although 
religious restric�ons on contracep�on lost 

significance in our study, faith-based norms 
s�ll appeared influen�al in limi�ng contracep-
�ve use, consistent with findings from north-
ern Nigeria and South Asia, where religious 
values substan�ally shape reproduc�ve behav-
iors and decision-making regarding family 
planning [27-28]. In our study, the influence of 
elders on marital decisions approached signifi-
cance. Consistent with findings from patriar-
chal, collec�vist contexts, elder family mem-
bers frequently dictate marital �ming and 
partner selec�on, constraining adolescent 
girls’ autonomy [29].

Limita�ons of the study
This study was conducted in a single hospital 
se�ng, which may limit generalizability to 
adolescents in other regions or healthcare 
contexts. Data were self-reported, introducing 
poten�al recall and social desirability biases, 
par�cularly regarding sensi�ve topics such as 
sexual behavior and contracep�ve use. Cultur-
al nuances and community-level influences 
may not have been fully captured. Addi�onal-
ly, the cross-sec�onal design precludes causal 
inference, and unmeasured confounders could 
have influenced associa�ons between socio-
economic, cultural factors, and teenage preg-
nancy.

Conclusion & Recommenda�ons
Teenage pregnancy is strongly influenced by 
low educa�on, limited access to reproduc�ve 
health informa�on, and cultural norms favor-
ing early marriage. Adolescents lacking school-
ing or media exposure are at markedly higher 
risk, compounded by family and community 
pressures. Integrated interven�ons promo�ng 
educa�on, culturally sensi�ve reproduc�ve 
health awareness, and community engage-
ment are essen�al to delay adolescent preg-
nancy, reduce associated maternal and neona-
tal risks, and empower young women to make 
informed reproduc�ve choices.
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Abstract
Background: Port site infec�on in minimally invasive surgeries, including laparoscopic proce-
dures, is a troublesome complica�on nowadays leading to increased pa�ent morbidity and 
healthcare costs. It has corroded the advantages of minimal access surgery. Objec�ves: The study 
aimed to understand the cause of port site infec�on and how to manage the port site infec�on 
a�er minimally invasive/laparoscopic surgery. Methods: Twenty-eight pa�ents who underwent 
laparoscopic surgeries and developed port site infec�on were included in the study from April, 
2024 to October, 2025. Data regarding pa�ent demographics, type of surgery, prior treatment 
and management of port site infec�ons are recorded. The port site infec�ons were divided into 
two groups. Early within first week of surgery and delayed a�er 4-6 weeks of surgery. Chronic 
wounds were classified into two types, tubercular mycobacterium TMs and non-tubercular myco-
bacterium NTMs. Results: In the present study the male to female ra�o was 10:18(n=28). The 
mean age was 45.2 years, range 20-65 years. The index surgery was lap. Cholecystectomy (n=19), 
followed by lap. Appendicectomy (n=9). 07 pa�ents had prior history of ATT intake out of which 
05 pa�ents had completed ATT before surgery. 09 pa�ents were treated with excision of sinus 
tract and ATT. 07 pa�ents were treated with oral an�bio�cs as per culture sensi�vity. 12 Pa�ents 
were treated with combina�on of Ciprofloxacin and Clarithromycin for 3 months for NTMs. All 
pa�ents responded well to oral an�bio�cs and no pa�ent had relapse or recurrent infec�on. Con-
clusion: Port site infec�ons have corroded the advantages of minimal access surgery (MAS). Drug 
resistant mycobacteria are difficult to treat. Aggressive treatment with excision of sinus tract and 
oral an�bio�cs are effec�ve. Steriliza�on should be improved, proper microbiological methods 
should be employed and utmost care of asep�c techniques in Opera�on Theatre is very import-
ant.
Keywords: Port site infec�on (PSI), Minimal access surgery, Tubercular mycobacterium (TMs), 
Non tubercular mycobacterium (NTMs), Ethylene oxide (ETO), Plasma steriliza�on, Minimal 
access surgery (MAS).

A Study of Port Site Infec�ons in Minimally Invasive Surgeries and Its 
Preven�on and Management

JSMC 31 Jan 26  Vol. 13  No. 01

Introduc�on
Minimal access surgeries/ laparoscopic surger-
ies have become the standard of care in 
current surgical prac�ces [1, 2]. Laparoscopic 
techniques are now applied from simple 
procedures like laparoscopic cholecystectomy 

to more complex procedures like Whipple 
procedure [3, 4]. The advantages of minimal 
access techniques include, less pain, early 
ambula�on, be�er cosmoses and early return 
to work and many more. But the laparoscopic 
surgeries are not immune to complica�ons. 

The port site infec�on (PSI) a troublesome 
complica�on a�er laparoscopic surgeries. It 
has been reported in 1.4 – 6.7% of the cases 
[5-8]. PSI soon erodes the advantages of lapa-
roscopic techniques, with the pa�ent becom-
ing worried with the indolent and nagging 
infec�on and losing confidence on the operat-
ing surgeon. There occurs a significant increase 
in the morbidity, hospital stay and financial 
loss to the pa�ent. The whole purpose of MAS 
to achieve utmost cosmoses is turned into an 
unsightly wound, and the quality of life of 
pa�ents is seriously affected. The port site 
infec�ons following laparoscopic surgeries can 
be early, which occur during 1 week of the 
procedure and delayed/chronic port site infec-
�ons, which occur beyond 4-6 weeks of proce-
dure [9]. Early port site infec�ons are due to 
normal commensals and respond well to 
empirical an�bio�cs and wound care. Chronic 
port site infec�ons due to non-tubercular 
mycobacterium (NTM) also called as atypical 
mycobacterium, are the troublesome as they 
evade the diagnosis and steriliza�on by rou�ne 
techniques. Tubercular mycobacterium (TM) 
responds well to treatment. Secondly the heat 
insula�on of laparoscopic instruments makes it 
further difficult for rou�ne steriliza�on. Non 
tubercular mycobacterium NTM are drug resis-
tant and causes relapses [10]. There are no 
clear-cut guidelines for port site infec�on man-
agement. Here we present our experience of 
management of port site infec�ons in 28 
pa�ents following laparoscopic surgeries in our 
ins�tu�on.

Methods
This prospec�ve observa�onal study was 
conducted in the Department of Surgery of 
Satkhira Medical College Hospital, Satkhira, 
Bangladesh for the period April, 2024 to Octo-
ber, 2025. Total 480 cases of laparoscopic 
surgery were done during this period. Total 28 
cases were included in this study by purposive 

sampling as per inclusion criteria of pa�ents 
with diagnosis of chronic cholecys��s and 
acute appendici�s who underwent laparoscop-
ic cholecystectomy and laparoscopic appendi-
cectomy and developed PSIs and exclusion 
criteria of pa�ents taking steroids or immuno-
suppressant for long �me, uncontrolled diabe-
tes mellitus, appendicular abscess, appendicu-
lar perfora�on. Data includes pa�ent demogra-
phy, index surgery, any prior treatment before 
presenta�on, laboratory findings, an�bio�c 
therapy and other treatment received in our 
hospital were recorded. Chronic port site infec-
�ons were diagnosed on the basis of port site 
infec�on a�er 4-6 weeks of laparoscopic 
procedure, non-healing wound and persistent 
discharge. The chronic port site infec�ons were 
classified according to the Chaudhuri et al find-
ings [9] Table -1. Blood inves�ga�on especially 
haemogram, total proteins and serum albumin 
were done in all pa�ents. All pa�ents under-
went USG for any collec�on and sinus tract. CT 
scan, MRI and sinogram were done as and 
when required. All pa�ents with sinus tract 
were treated by complete excision of the tract. 
The sinus tract was then sent for culture and 
sensi�vity including fungal, bacterial and 
mycobacterial cultures along with histopatho-
logical examina�on. The wounds which 
needed debridement only, again a�er debride-
ment underwent culture for fungal, bacterial, 
and mycobacterium along with histopathology. 
All wounds a�er debridement were le� open 
to heal by secondary inten�on and with nega-
�ve pressure wound therapy. All pa�ents 
received an�bio�cs as per culture sensi�vity. 
SPSS -26 Version was used for analysis of data.

Results

In the present study, the age of the pa�ents 
ranges between 20-65 years with mean age of 
45.2 years. The male to female ra�o was 10:18.
Index surgery
19 pa�ents with PSIs had an index surgery of 

laparoscopic Cholecystectomy followed by 
laparoscopic Appendicectomy in 09 pa�ents as 
shown in table-2.
Presentation and imaging findings
The Clinical presenta�on and radiological 
imaging revealed wound discharge followed by 
the sinus tract as the most common finding as 
shown in table-3.
Ports involved
The commonest ports involved in the present 
study were umbilical port followed by epigas-
tric, other ports and mul�ple ports as shown in 
table-4.
Microbiology
The microbiological examina�on revealed 
atypical mycobacterium in most of the pa�ents 
as shown in table-5.
Treatment received
09 pa�ents who had port site infec�ons due to 
mycobacterium tuberculosis MTs were treated 
with an�-tubercular therapy, 12 pa�ents with 
port site infec�ons due to atypical mycobacte-
rium NMTs were treated with combina�on of 
ciprofloxacin and clarithromycin for 03 months 

and 07 pa�ents were treated with amoxicillin, 
clavulanic acid and linzolid as per culture sensi-
�vity as shown in table-6. All pa�ents 
improved with oral an�bio�c therapy and were 
asymptoma�c on follow up. There was no 
relapse in any pa�ent. Residual sinus tracts 
a�er comple�on of therapies as men�on 
above were excised and also sent for histopa-
thology.
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Introduc�on
Minimal access surgeries/ laparoscopic surger-
ies have become the standard of care in 
current surgical prac�ces [1, 2]. Laparoscopic 
techniques are now applied from simple 
procedures like laparoscopic cholecystectomy 

to more complex procedures like Whipple 
procedure [3, 4]. The advantages of minimal 
access techniques include, less pain, early 
ambula�on, be�er cosmoses and early return 
to work and many more. But the laparoscopic 
surgeries are not immune to complica�ons. 

The port site infec�on (PSI) a troublesome 
complica�on a�er laparoscopic surgeries. It 
has been reported in 1.4 – 6.7% of the cases 
[5-8]. PSI soon erodes the advantages of lapa-
roscopic techniques, with the pa�ent becom-
ing worried with the indolent and nagging 
infec�on and losing confidence on the operat-
ing surgeon. There occurs a significant increase 
in the morbidity, hospital stay and financial 
loss to the pa�ent. The whole purpose of MAS 
to achieve utmost cosmoses is turned into an 
unsightly wound, and the quality of life of 
pa�ents is seriously affected. The port site 
infec�ons following laparoscopic surgeries can 
be early, which occur during 1 week of the 
procedure and delayed/chronic port site infec-
�ons, which occur beyond 4-6 weeks of proce-
dure [9]. Early port site infec�ons are due to 
normal commensals and respond well to 
empirical an�bio�cs and wound care. Chronic 
port site infec�ons due to non-tubercular 
mycobacterium (NTM) also called as atypical 
mycobacterium, are the troublesome as they 
evade the diagnosis and steriliza�on by rou�ne 
techniques. Tubercular mycobacterium (TM) 
responds well to treatment. Secondly the heat 
insula�on of laparoscopic instruments makes it 
further difficult for rou�ne steriliza�on. Non 
tubercular mycobacterium NTM are drug resis-
tant and causes relapses [10]. There are no 
clear-cut guidelines for port site infec�on man-
agement. Here we present our experience of 
management of port site infec�ons in 28 
pa�ents following laparoscopic surgeries in our 
ins�tu�on.

Methods
This prospec�ve observa�onal study was 
conducted in the Department of Surgery of 
Satkhira Medical College Hospital, Satkhira, 
Bangladesh for the period April, 2024 to Octo-
ber, 2025. Total 480 cases of laparoscopic 
surgery were done during this period. Total 28 
cases were included in this study by purposive 

sampling as per inclusion criteria of pa�ents 
with diagnosis of chronic cholecys��s and 
acute appendici�s who underwent laparoscop-
ic cholecystectomy and laparoscopic appendi-
cectomy and developed PSIs and exclusion 
criteria of pa�ents taking steroids or immuno-
suppressant for long �me, uncontrolled diabe-
tes mellitus, appendicular abscess, appendicu-
lar perfora�on. Data includes pa�ent demogra-
phy, index surgery, any prior treatment before 
presenta�on, laboratory findings, an�bio�c 
therapy and other treatment received in our 
hospital were recorded. Chronic port site infec-
�ons were diagnosed on the basis of port site 
infec�on a�er 4-6 weeks of laparoscopic 
procedure, non-healing wound and persistent 
discharge. The chronic port site infec�ons were 
classified according to the Chaudhuri et al find-
ings [9] Table -1. Blood inves�ga�on especially 
haemogram, total proteins and serum albumin 
were done in all pa�ents. All pa�ents under-
went USG for any collec�on and sinus tract. CT 
scan, MRI and sinogram were done as and 
when required. All pa�ents with sinus tract 
were treated by complete excision of the tract. 
The sinus tract was then sent for culture and 
sensi�vity including fungal, bacterial and 
mycobacterial cultures along with histopatho-
logical examina�on. The wounds which 
needed debridement only, again a�er debride-
ment underwent culture for fungal, bacterial, 
and mycobacterium along with histopathology. 
All wounds a�er debridement were le� open 
to heal by secondary inten�on and with nega-
�ve pressure wound therapy. All pa�ents 
received an�bio�cs as per culture sensi�vity. 
SPSS -26 Version was used for analysis of data.

Results

In the present study, the age of the pa�ents 
ranges between 20-65 years with mean age of 
45.2 years. The male to female ra�o was 10:18.
Index surgery
19 pa�ents with PSIs had an index surgery of 

laparoscopic Cholecystectomy followed by 
laparoscopic Appendicectomy in 09 pa�ents as 
shown in table-2.
Presentation and imaging findings
The Clinical presenta�on and radiological 
imaging revealed wound discharge followed by 
the sinus tract as the most common finding as 
shown in table-3.
Ports involved
The commonest ports involved in the present 
study were umbilical port followed by epigas-
tric, other ports and mul�ple ports as shown in 
table-4.
Microbiology
The microbiological examina�on revealed 
atypical mycobacterium in most of the pa�ents 
as shown in table-5.
Treatment received
09 pa�ents who had port site infec�ons due to 
mycobacterium tuberculosis MTs were treated 
with an�-tubercular therapy, 12 pa�ents with 
port site infec�ons due to atypical mycobacte-
rium NMTs were treated with combina�on of 
ciprofloxacin and clarithromycin for 03 months 

and 07 pa�ents were treated with amoxicillin, 
clavulanic acid and linzolid as per culture sensi-
�vity as shown in table-6. All pa�ents 
improved with oral an�bio�c therapy and were 
asymptoma�c on follow up. There was no 
relapse in any pa�ent. Residual sinus tracts 
a�er comple�on of therapies as men�on 
above were excised and also sent for histopa-
thology.
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to more complex procedures like Whipple 
procedure [3, 4]. The advantages of minimal 
access techniques include, less pain, early 
ambula�on, be�er cosmoses and early return 
to work and many more. But the laparoscopic 
surgeries are not immune to complica�ons. 

The port site infec�on (PSI) a troublesome 
complica�on a�er laparoscopic surgeries. It 
has been reported in 1.4 – 6.7% of the cases 
[5-8]. PSI soon erodes the advantages of lapa-
roscopic techniques, with the pa�ent becom-
ing worried with the indolent and nagging 
infec�on and losing confidence on the operat-
ing surgeon. There occurs a significant increase 
in the morbidity, hospital stay and financial 
loss to the pa�ent. The whole purpose of MAS 
to achieve utmost cosmoses is turned into an 
unsightly wound, and the quality of life of 
pa�ents is seriously affected. The port site 
infec�ons following laparoscopic surgeries can 
be early, which occur during 1 week of the 
procedure and delayed/chronic port site infec-
�ons, which occur beyond 4-6 weeks of proce-
dure [9]. Early port site infec�ons are due to 
normal commensals and respond well to 
empirical an�bio�cs and wound care. Chronic 
port site infec�ons due to non-tubercular 
mycobacterium (NTM) also called as atypical 
mycobacterium, are the troublesome as they 
evade the diagnosis and steriliza�on by rou�ne 
techniques. Tubercular mycobacterium (TM) 
responds well to treatment. Secondly the heat 
insula�on of laparoscopic instruments makes it 
further difficult for rou�ne steriliza�on. Non 
tubercular mycobacterium NTM are drug resis-
tant and causes relapses [10]. There are no 
clear-cut guidelines for port site infec�on man-
agement. Here we present our experience of 
management of port site infec�ons in 28 
pa�ents following laparoscopic surgeries in our 
ins�tu�on.

Methods
This prospec�ve observa�onal study was 
conducted in the Department of Surgery of 
Satkhira Medical College Hospital, Satkhira, 
Bangladesh for the period April, 2024 to Octo-
ber, 2025. Total 480 cases of laparoscopic 
surgery were done during this period. Total 28 
cases were included in this study by purposive 

sampling as per inclusion criteria of pa�ents 
with diagnosis of chronic cholecys��s and 
acute appendici�s who underwent laparoscop-
ic cholecystectomy and laparoscopic appendi-
cectomy and developed PSIs and exclusion 
criteria of pa�ents taking steroids or immuno-
suppressant for long �me, uncontrolled diabe-
tes mellitus, appendicular abscess, appendicu-
lar perfora�on. Data includes pa�ent demogra-
phy, index surgery, any prior treatment before 
presenta�on, laboratory findings, an�bio�c 
therapy and other treatment received in our 
hospital were recorded. Chronic port site infec-
�ons were diagnosed on the basis of port site 
infec�on a�er 4-6 weeks of laparoscopic 
procedure, non-healing wound and persistent 
discharge. The chronic port site infec�ons were 
classified according to the Chaudhuri et al find-
ings [9] Table -1. Blood inves�ga�on especially 
haemogram, total proteins and serum albumin 
were done in all pa�ents. All pa�ents under-
went USG for any collec�on and sinus tract. CT 
scan, MRI and sinogram were done as and 
when required. All pa�ents with sinus tract 
were treated by complete excision of the tract. 
The sinus tract was then sent for culture and 
sensi�vity including fungal, bacterial and 
mycobacterial cultures along with histopatho-
logical examina�on. The wounds which 
needed debridement only, again a�er debride-
ment underwent culture for fungal, bacterial, 
and mycobacterium along with histopathology. 
All wounds a�er debridement were le� open 
to heal by secondary inten�on and with nega-
�ve pressure wound therapy. All pa�ents 
received an�bio�cs as per culture sensi�vity. 
SPSS -26 Version was used for analysis of data.

Results

In the present study, the age of the pa�ents 
ranges between 20-65 years with mean age of 
45.2 years. The male to female ra�o was 10:18.
Index surgery
19 pa�ents with PSIs had an index surgery of 

laparoscopic Cholecystectomy followed by 
laparoscopic Appendicectomy in 09 pa�ents as 
shown in table-2.
Presentation and imaging findings
The Clinical presenta�on and radiological 
imaging revealed wound discharge followed by 
the sinus tract as the most common finding as 
shown in table-3.
Ports involved
The commonest ports involved in the present 
study were umbilical port followed by epigas-
tric, other ports and mul�ple ports as shown in 
table-4.
Microbiology
The microbiological examina�on revealed 
atypical mycobacterium in most of the pa�ents 
as shown in table-5.
Treatment received
09 pa�ents who had port site infec�ons due to 
mycobacterium tuberculosis MTs were treated 
with an�-tubercular therapy, 12 pa�ents with 
port site infec�ons due to atypical mycobacte-
rium NMTs were treated with combina�on of 
ciprofloxacin and clarithromycin for 03 months 

Table I: Clinical staging of port site infec�ons 
(Chaudhauri et al).

Table II: Index surgeries in pa�ents with PSIs.

Table III: Index surgeries in pa�ents with PSIs.

Table IV: Port site involvement in pa�ents with 
PSIs.

and 07 pa�ents were treated with amoxicillin, 
clavulanic acid and linzolid as per culture sensi-
�vity as shown in table-6. All pa�ents 
improved with oral an�bio�c therapy and were 
asymptoma�c on follow up. There was no 
relapse in any pa�ent. Residual sinus tracts 
a�er comple�on of therapies as men�on 
above were excised and also sent for histopa-
thology.

Clinical 
stage 

Clinical features 

Stage- 
I 

Tender nodule in the vicinity of 
port site a�er 4 weeks 

Stage-
II 

Nodule enlarges, becomes 
more tender and inflamed. A 
discharging sinus may appear. 

Stage-
III 

Pus discharge and reduc�on in 
pain. Necrosis of overlying skin 
occurs. 

Stage-
IV 

Chronic discharging sinus 
develops. 

Stage 
–V 

Darkening of surrounding skin. 
Mul�ple nodules may appear. 

 

Port site 
Frequency 

n (%) 
Epigastric 07 (25) 
Umbilical 12 (42.85) 

Other ports 06 (21.42) 
Mul�ple 

ports 
03 (10.71) 

 

Index Surgery 
Frequency 

n (%) 
Laparoscopic 

Cholecystectomy 
19 (67.85) 

Lap. 
Appendicectomy 

09 (32.14) 

 

Imaging 
Frequency 

n (%) 
Sinus tract 09 (32.14)) 

Wound 
discharge 

11 (39.28) 

Local 
collec�on 

03 (10.71) 

Chronic 
inflamma�on 

05 (17.85) 
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Table V: Microbiological results in pa�ents 
with PSIs.

Table VI: Treatment received by pa�ents with 
PSIs.

Microbiology 
Frequency 

n (%) 
AFB (TB) 09 (32.14) 

NMTS atypical 
mycobacterium 

12 (42.85) 

Other 
organisms 

07 (25) 

 

Diagnosis Treatment 
No. of 

pa�ents 
PSIs with 

Tuberculosis 
ATT 09 

PSIs with 
NTMs 

Combina�on 
of 

Ciprofloxacin 
500mg BD + 

Clarithromycin 
500mg BD X 3 

months 

12 

Others 
Amoxicillin + 

clavulanic acid 
or Linezolid 

07 

 
Discussion

The surgical wounds are classified into 4 types 
such as clean, clean contaminated, contami-
nated and dirty wounds. Most of the wounds 
following laparoscopic surgeries fall in clean or 
contaminated category [11]. In one study the 
incidence of port site infec�on a�er laparo-
scopic procedures is 0.002 percent [12]. The 
overall incidence in the literature varies from 
1.4-6.7% [13]. This varies from centre to centre 
depending upon the availability of steriliza�on 
methods, available instrument sets and pa�ent 

load. In our set up with limited resource with 
high volume of pa�ents it is around 1.6%. 
Predisposing factors for the development of 
port site infec�on a�er laparoscopic surgery 
are diabe�c pa�ents, pa�ent on steroids, 
immune comprised, low nutri�on, anaemic, 
CKD, pre-opera�ve hospital stay of more than 
2 days and prolonged opera�on dura�on (> 2 
hours). The port site infec�ons can be early 
within 4 weeks or delayed a�er 4-6 weeks of 
index surgery. It is the delayed port site infec-
�ons which are worrying to the surgeon espe-
cially those caused by atypical mycobacteria 
NTMs because they are resistant to the 
conven�onal an�bio�cs. Once inoculated into 
the ports they grow slowly and rarely cause 
dissemina�on but grow locally. Woksinky [14] 
described that the two types of atypical myco-
bacterium, mycobacterium chelonae and 
mycobacterium fortuitum grow rapidly and 
colonize in water and soil and cause contami-
na�on anywhere. Reusable trocars are the 
main source of PSIs [15]. When the laparoscop-
ic instruments are not cleaned properly, the 
blood, charred �ssue gets collected in the 
joints of the laparoscopic instruments. Usage 
of such contaminated instruments are respon-
sible for transmission of disease [16]. The PSIs 
can be exogeneous or endogenous. Endoge-
nous source can be minimised by proper bowel 
prepara�on and by specimen retrieval in Endo 
bags. Exogenous source needs proper methods 
of steriliza�on. Laparoscopic instruments are 
heat labile and hence autoclave is not an 
op�on unlike the conven�onal instruments. 
Currently glutaraldehyde is used for the disin-
fec�on of the instruments. Glutaraldehyde in 
2.0-2.5 percent with 20 minutes contact �me is 
good disinfectant but not a good steriliser. As 
per current guidelines, the 3.5 percent solu�on 
of glutaraldehyde with a minimum exposure 
�me of 8-12 hours has a desired level of spori-
cidal ac�vity. The concentra�on of glutralde-

hyde solu�on, contact �me and how o�en you 
change the solu�ons is important. As per 
guidelines, the solu�on should not be used for 
more than 100 cycles over 14 days (2.5 % 
glutraldehyde) or 28 days (3.4% glutraldehyde) 
[17]. Glutraldehyde of 3.4% with contact �me 
of 8-12 hours has a sporicidal ac�vity [18]. 
Finally a�er exposure to glutraldehyde, the 
laparoscopic instruments should be rinsed 
with sterile water. Glutraldehyde has numer-
ous shortcomings. Orthophthaldehyde and pre 
ace�c acid is a good alterna�ve for high level 
disinfec�on with good efficacy. Plasma steril-
iza�on like STERRAD is less expensive and 
provides effec�ve alternate for low tempera-
ture steriliza�on. Ethylene oxide (ETO) and 
formalin gas chambers are also an effec�ve 
alterna�ve but, their cast is the hinderence [9]. 
Some�mes these port sites may have 
persistent discharge due to some spilled stone 
or some�mes due to retained haemolock clips. 
The port site infec�ons are complex but 
preventable [19]. They increase morbidity, 
reduce quality of life and may lead to confi-
dence reduc�on in surgeon. To prevent / mini-
mise port site infec�ons, preven�ve measure 
should be taken into considera�on by heart 
and soul. The pre-opera�ve measures like 
preopera�ve an�sep�c shower in the morning 
of surgery, new and ironed clothes a�er 
shower, trimming nails, high preopera�ve 
oxygen frac�on, maintaining skin integrity. 
Preopera�ve skin prepara�on with 2% chlor-
hexidine gluconate or isopropyl alcohol reduc-
es the catheter related blood born infec-
�ons.[14] Proper steriliza�on protocol should 
be followed. Intra-opera�ve precau�ons 
includes use of sterile drapes, gowns, gloves, 
proper handling of instruments, maintaining 
asep�c condi�ons, proper skin prepara�on, 
proper trocar size and placement to avoid 
nerve injury, wound protectors, maintain 
pneumoperitoneum sterility, minimize opera-
�ve �me, use of an�microbial coa�ngs, gentle 

�ssue handling, proper closure technique, 
intraopera�ve irriga�on of the surgical field, 
and educa�on of staff and surgeon. Post oper-
a�vely daily dressings, wound cleaning, drain-
age and debridement should be done and 
irra�onal an�bio�cs should be avoided. 

Conclusion

Port site infec�ons increase the morbidity and 
overshadow the benefits of minimal access 
surgery. Early port site infec�ons due to 
normal skin flora respond well to an�bio�cs. 
Chronic port site infec�ons are the trouble-
some as they are drug resistant. Be�er way to 
prevent these infec�ons is to follow the stan-
dard methods of steriliza�on and take every 
measure to maintain the steriliza�on chain. 
Thorough microbiological methods should be 
employed to avoid the usage of empirical an�-
bio�cs.
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Discussion

The surgical wounds are classified into 4 types 
such as clean, clean contaminated, contami-
nated and dirty wounds. Most of the wounds 
following laparoscopic surgeries fall in clean or 
contaminated category [11]. In one study the 
incidence of port site infec�on a�er laparo-
scopic procedures is 0.002 percent [12]. The 
overall incidence in the literature varies from 
1.4-6.7% [13]. This varies from centre to centre 
depending upon the availability of steriliza�on 
methods, available instrument sets and pa�ent 

load. In our set up with limited resource with 
high volume of pa�ents it is around 1.6%. 
Predisposing factors for the development of 
port site infec�on a�er laparoscopic surgery 
are diabe�c pa�ents, pa�ent on steroids, 
immune comprised, low nutri�on, anaemic, 
CKD, pre-opera�ve hospital stay of more than 
2 days and prolonged opera�on dura�on (> 2 
hours). The port site infec�ons can be early 
within 4 weeks or delayed a�er 4-6 weeks of 
index surgery. It is the delayed port site infec-
�ons which are worrying to the surgeon espe-
cially those caused by atypical mycobacteria 
NTMs because they are resistant to the 
conven�onal an�bio�cs. Once inoculated into 
the ports they grow slowly and rarely cause 
dissemina�on but grow locally. Woksinky [14] 
described that the two types of atypical myco-
bacterium, mycobacterium chelonae and 
mycobacterium fortuitum grow rapidly and 
colonize in water and soil and cause contami-
na�on anywhere. Reusable trocars are the 
main source of PSIs [15]. When the laparoscop-
ic instruments are not cleaned properly, the 
blood, charred �ssue gets collected in the 
joints of the laparoscopic instruments. Usage 
of such contaminated instruments are respon-
sible for transmission of disease [16]. The PSIs 
can be exogeneous or endogenous. Endoge-
nous source can be minimised by proper bowel 
prepara�on and by specimen retrieval in Endo 
bags. Exogenous source needs proper methods 
of steriliza�on. Laparoscopic instruments are 
heat labile and hence autoclave is not an 
op�on unlike the conven�onal instruments. 
Currently glutaraldehyde is used for the disin-
fec�on of the instruments. Glutaraldehyde in 
2.0-2.5 percent with 20 minutes contact �me is 
good disinfectant but not a good steriliser. As 
per current guidelines, the 3.5 percent solu�on 
of glutaraldehyde with a minimum exposure 
�me of 8-12 hours has a desired level of spori-
cidal ac�vity. The concentra�on of glutralde-

hyde solu�on, contact �me and how o�en you 
change the solu�ons is important. As per 
guidelines, the solu�on should not be used for 
more than 100 cycles over 14 days (2.5 % 
glutraldehyde) or 28 days (3.4% glutraldehyde) 
[17]. Glutraldehyde of 3.4% with contact �me 
of 8-12 hours has a sporicidal ac�vity [18]. 
Finally a�er exposure to glutraldehyde, the 
laparoscopic instruments should be rinsed 
with sterile water. Glutraldehyde has numer-
ous shortcomings. Orthophthaldehyde and pre 
ace�c acid is a good alterna�ve for high level 
disinfec�on with good efficacy. Plasma steril-
iza�on like STERRAD is less expensive and 
provides effec�ve alternate for low tempera-
ture steriliza�on. Ethylene oxide (ETO) and 
formalin gas chambers are also an effec�ve 
alterna�ve but, their cast is the hinderence [9]. 
Some�mes these port sites may have 
persistent discharge due to some spilled stone 
or some�mes due to retained haemolock clips. 
The port site infec�ons are complex but 
preventable [19]. They increase morbidity, 
reduce quality of life and may lead to confi-
dence reduc�on in surgeon. To prevent / mini-
mise port site infec�ons, preven�ve measure 
should be taken into considera�on by heart 
and soul. The pre-opera�ve measures like 
preopera�ve an�sep�c shower in the morning 
of surgery, new and ironed clothes a�er 
shower, trimming nails, high preopera�ve 
oxygen frac�on, maintaining skin integrity. 
Preopera�ve skin prepara�on with 2% chlor-
hexidine gluconate or isopropyl alcohol reduc-
es the catheter related blood born infec-
�ons.[14] Proper steriliza�on protocol should 
be followed. Intra-opera�ve precau�ons 
includes use of sterile drapes, gowns, gloves, 
proper handling of instruments, maintaining 
asep�c condi�ons, proper skin prepara�on, 
proper trocar size and placement to avoid 
nerve injury, wound protectors, maintain 
pneumoperitoneum sterility, minimize opera-
�ve �me, use of an�microbial coa�ngs, gentle 

�ssue handling, proper closure technique, 
intraopera�ve irriga�on of the surgical field, 
and educa�on of staff and surgeon. Post oper-
a�vely daily dressings, wound cleaning, drain-
age and debridement should be done and 
irra�onal an�bio�cs should be avoided. 

Conclusion

Port site infec�ons increase the morbidity and 
overshadow the benefits of minimal access 
surgery. Early port site infec�ons due to 
normal skin flora respond well to an�bio�cs. 
Chronic port site infec�ons are the trouble-
some as they are drug resistant. Be�er way to 
prevent these infec�ons is to follow the stan-
dard methods of steriliza�on and take every 
measure to maintain the steriliza�on chain. 
Thorough microbiological methods should be 
employed to avoid the usage of empirical an�-
bio�cs.
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Discussion
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fec�on of the instruments. Glutaraldehyde in 
2.0-2.5 percent with 20 minutes contact �me is 
good disinfectant but not a good steriliser. As 
per current guidelines, the 3.5 percent solu�on 
of glutaraldehyde with a minimum exposure 
�me of 8-12 hours has a desired level of spori-
cidal ac�vity. The concentra�on of glutralde-

hyde solu�on, contact �me and how o�en you 
change the solu�ons is important. As per 
guidelines, the solu�on should not be used for 
more than 100 cycles over 14 days (2.5 % 
glutraldehyde) or 28 days (3.4% glutraldehyde) 
[17]. Glutraldehyde of 3.4% with contact �me 
of 8-12 hours has a sporicidal ac�vity [18]. 
Finally a�er exposure to glutraldehyde, the 
laparoscopic instruments should be rinsed 
with sterile water. Glutraldehyde has numer-
ous shortcomings. Orthophthaldehyde and pre 
ace�c acid is a good alterna�ve for high level 
disinfec�on with good efficacy. Plasma steril-
iza�on like STERRAD is less expensive and 
provides effec�ve alternate for low tempera-
ture steriliza�on. Ethylene oxide (ETO) and 
formalin gas chambers are also an effec�ve 
alterna�ve but, their cast is the hinderence [9]. 
Some�mes these port sites may have 
persistent discharge due to some spilled stone 
or some�mes due to retained haemolock clips. 
The port site infec�ons are complex but 
preventable [19]. They increase morbidity, 
reduce quality of life and may lead to confi-
dence reduc�on in surgeon. To prevent / mini-
mise port site infec�ons, preven�ve measure 
should be taken into considera�on by heart 
and soul. The pre-opera�ve measures like 
preopera�ve an�sep�c shower in the morning 
of surgery, new and ironed clothes a�er 
shower, trimming nails, high preopera�ve 
oxygen frac�on, maintaining skin integrity. 
Preopera�ve skin prepara�on with 2% chlor-
hexidine gluconate or isopropyl alcohol reduc-
es the catheter related blood born infec-
�ons.[14] Proper steriliza�on protocol should 
be followed. Intra-opera�ve precau�ons 
includes use of sterile drapes, gowns, gloves, 
proper handling of instruments, maintaining 
asep�c condi�ons, proper skin prepara�on, 
proper trocar size and placement to avoid 
nerve injury, wound protectors, maintain 
pneumoperitoneum sterility, minimize opera-
�ve �me, use of an�microbial coa�ngs, gentle 

�ssue handling, proper closure technique, 
intraopera�ve irriga�on of the surgical field, 
and educa�on of staff and surgeon. Post oper-
a�vely daily dressings, wound cleaning, drain-
age and debridement should be done and 
irra�onal an�bio�cs should be avoided. 

Conclusion

Port site infec�ons increase the morbidity and 
overshadow the benefits of minimal access 
surgery. Early port site infec�ons due to 
normal skin flora respond well to an�bio�cs. 
Chronic port site infec�ons are the trouble-
some as they are drug resistant. Be�er way to 
prevent these infec�ons is to follow the stan-
dard methods of steriliza�on and take every 
measure to maintain the steriliza�on chain. 
Thorough microbiological methods should be 
employed to avoid the usage of empirical an�-
bio�cs.
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Abstract
Background: Lumbar disc degenera�on (LDD) is a major cause of chronic low back pain and 
disability worldwide. It results from aging, gene�cs, mechanical stress, and environmental 
factors, o�en leading to pain, limited mobility, and reduced quality of life. Although MRI is the 
gold standard for assessing disc degenera�on, radiological findings o�en do not match clinical 
symptoms. Understanding clinical–radiological correla�on is essen�al for improving diagnosis 
and management in Bangladeshi ter�ary care se�ngs. Objec�ves: To evaluate MRI-based lumbar 
disc degenera�on and its correla�on with clinical symptoms, disability scores, and associated 
demographic and lifestyle factors. Material and Methods: This analy�cal cross-sec�onal study 
was conducted in the Orthopaedics Departments of Satkhira District Hospital and Satkhira Medi-
cal College Hospital over 12 months. The study popula�on consisted of 42 adult pa�ents with 
chronic low back pain, selected through purposive sampling. All par�cipants underwent MRI eval-
ua�on using the Pfirrmann grading system and disability assessment via the ODI. Data were 
collected using structured forms and analyzed with SPSS 26. Ethical approval and informed 
consent were obtained. Result: Most pa�ents were aged 41–50 years (31%), with males compris-
ing 57.1%. Manual laborers formed the largest occupa�onal group (28.6%). Nearly half were 
obese (47.6%). Severe pain (VAS 7–10) was reported by 50%, and 38.1% had moderate disability, 
while 33.3% showed severe disability. Grade III degenera�on was most common (35.7%). L4–L5 
(71.4%) and L5–S1 (61.9%) were the most affected levels. Strong correla�ons existed between 
Pfirrmann grade, VAS, and ODI scores. Conclusion: Lumbar disc degenera�on showed strong 
correla�on with pain and disability, highligh�ng the need to combine MRI findings with compre-
hensive clinical assessment.
Keywords: Lumbar disc degenera�on, Low back pain, Pfirrmann grading, MRI.

Radiological and Clinical Correla�on of Lumbar Disc Degenera�on in 
Adults: a Cross-Sec�onal Study in a Ter�ary Care Hospital
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Introduc�on
Lumbar disc degenera�on (LDD) is one of the 
most common musculoskeletal disorders 
affec�ng adults worldwide and represents a 
major cause of chronic low back pain (LBP), 
disability, and socioeconomic burden. Degen-

era�ve changes of the intervertebral disc occur 
due to a combina�on of aging, gene�c suscep-
�bility, mechanical loading, and environmental 
factors, ul�mately leading to progressive struc-
tural and biochemical deteriora�on of disc 
�ssue [1, 2]. Although disc degenera�on may 

remain asymptoma�c in many individuals, 
symptoma�c cases frequently present with 
pain, radiculopathy, restricted mobility, and 
impaired func�onal capacity, significantly 
affec�ng the pa�ent’s quality of life [3].
The global burden of low back pain con�nues 
to rise, with the Global Burden of Disease 
(GBD) study consistently iden�fying it as the 
leading cause of years lived with disability 
(YLDs) across all age groups [4]. In South Asia, 
including Bangladesh, the magnitude of 
disability from LBP is substan�al due to a high 
prevalence of physically demanding occupa-
�ons, poor ergonomic prac�ces, and limited 
access to early diagnosis and preven�ve mea-
sures [5]. Lumbar disc degenera�on has been 
reported as a central pathological contributor 
to chronic LBP in adults presen�ng to ortho-
paedic and spine clinics in developing coun-
tries [6].

Radiological evalua�on plays a crucial role in 
assessing the extent and severity of disc 
degenera�on. Magne�c resonance imaging 
(MRI) is widely regarded as the gold standard 
due to its superior visualiza�on of disc hydra-
�on, annular integrity, and adjacent structures. 
The most commonly used radiological grading 
system, the Pfirrmann classifica�on, provides a 
reliable method for assessing disc signal inten-
sity, disc height, and nucleus–annulus dis�nc-
�on across five grades [7]. However, radiologi-
cal severity does not always correlate directly 
with clinical symptoms. Mul�ple studies have 
shown substan�al variability between MRI 
findings and the degree of pain or disability 
experienced by pa�ents, sugges�ng that radio-
logical degenera�on alone may not fully 
account for symptom severity [8, 9].

Because of this discrepancy, clinical assess-
ment tools are essen�al for quan�fying func-
�onal disability. The Oswestry Disability Index 
(ODI), first developed by Fairbank and 
colleagues, is one of the most widely validated 

instruments for evalua�ng disability related to 
lumbar spine disorders [10]. It assesses ten 
domains—pain intensity, personal care, li�ing, 
walking, si�ng, standing, sleeping, social life, 
traveling, and employment/homemak-
ing—providing a comprehensive measure of 
func�onal limita�ons. The ODI is frequently 
used in clinical research to quan�fy the impact 
of LDD and monitor treatment outcomes. 
Despite increasing awareness of spine disor-
ders in Bangladesh, limited data exist regarding 
the clinical and radiological correla�on of 
lumbar disc degenera�on among adults 
a�ending ter�ary care hospitals, par�cularly 
outside major urban centers. Satkhira District 
Hospital and Satkhira Medical College and 
Hospital, serving a large semi-urban and rural 
popula�on, frequently encounter pa�ents 
with LBP of varying e�ologies. Understanding 
the pa�ern of disc degenera�on in this popula-
�on and its rela�onship with clinical disability 
is essen�al for improving diagnos�c accuracy, 
pa�ent counseling, and targeted rehabilita�on 
strategies.

This study aims to assess the radiological 
features of lumbar disc degenera�on and 
explore their correla�on with clinical findings 
and func�onal disability, as measured by the 
ODI, among adult pa�ents presen�ng with low 
back pain in a ter�ary care se�ng.

Objec�ves
To assess the radiological and clinical correla-
�on of lumbar disc degenera�on among adult 
pa�ents a�ending the Orthopaedics Depart-
ment of Satkhira District Hospital and Satkhira 
Medical College and Hospital.

Methods

This hospital-based analy�cal cross-sec�onal 
study was carried out in the Department of 
Orthopaedics, Satkhira District Hospital, and 
the Department of Orthopaedics, Satkhira 
Medical College and Hospital, Bangladesh. 

Both ins�tu�ons are ter�ary care referral 
centers serving a diverse pa�ent popula�on 
from semi-urban and rural regions. The study 
was conducted over a 12-month period, from 
January to December 2024. The primary aim 
was to determine the radiological pa�erns of 
lumbar disc degenera�on (LDD) and examine 
their associa�on with clinical disability and 
pain severity in adult pa�ents presen�ng with 
chronic low back pain (LBP). A total of 42 
par�cipants were selected using a purposive, 
non-probability sampling technique. All eligi-
ble pa�ents presen�ng to the outpa�ent and 
inpa�ent Orthopaedics departments with 
complaints of chronic LBP and subsequently 
advised for MRI of the lumbosacral spine 
during the study period were approached for 
inclusion. Par�cipa�on required willingness to 
undergo structured clinical assessment and 
comple�on of validated func�onal disability 
ques�onnaires. This study included adult 
pa�ents aged 18 years and above who present-
ed with chronic low back pain las�ng at least 
three months, with or without associated 
radiculopathy. Eligible par�cipants were those 
who underwent MRI of the lumbar spine at the 
study centers and were able to fully compre-
hend the study procedures and provide 
informed wri�en consent. Pa�ents were 
excluded if they had a history of spinal trauma, 
vertebral fractures, previous spinal instrumen-
ta�on, or known spinal infec�ons such as 
tuberculosis or osteomyeli�s. Addi�onal exclu-
sion criteria included spinal malignancy, 
congenital deformi�es, inflammatory arthrop-
athies such as ankylosing spondyli�s, pregnan-
cy due to MRI precau�ons, incomplete or 
poor-quality MRI images, and inability to com-
plete the required clinical ques�onnaires. Data 
collec�on was performed using a pre-de-
signed, structured case record form specifically 
created for this study. The form included 
demographic informa�on, occupa�onal histo-

ry, clinical symptoms, func�onal assessment, 
and radiological findings. All data were collect-
ed by trained Orthopaedic researchers under 
the supervision of senior faculty to ensure 
accuracy and minimize observer bias.
The study sought to determine:

• Correla�on between Pfirrmann MRI grades 
and VAS pain severity
• Correla�on between MRI grades and ODI 
disability scores
• Associa�on of disc degenera�on severity 
with demographic and lifestyle variables 
(age, BMI, occupa�on)

The analysis examined whether radiological 
deteriora�on corresponded with clinical 
impairment.
Ethical approval was obtained from the Ins�tu-
�onal Review Board (IRB) of Satkhira Medical 
College and Hospital prior to the commence-
ment of the study. The principles outlined in 
the Declara�on of Helsinki (2013 revision) 
were observed. All par�cipants received 
detailed verbal and wri�en informa�on about 
the objec�ves, procedures, risks, and benefits 
of the study. Wri�en informed consent was 
obtained before enrolment. Confiden�ality 
was strictly maintained through anonymiza�on 
of pa�ent iden�fiers. All sta�s�cal analyses 
were performed using SPSS version 26.0 (IBM 
Corp., Armonk, NY, USA). Although the sample 
size was limited to 42 due to the study’s hospi-
tal-based nature, prior spine research has 
demonstrated adequate correla�on analysis 
power with similar sample sizes. This sample 
size was deemed sufficient for detec�ng mod-
erate associa�ons between radiological and 
clinical parameters.

Results

A total of 42 adult pa�ents with chronic low 
back pain were included in the study. The find-
ings are presented below in tabulated and 
descrip�ve formats.
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Introduc�on
Lumbar disc degenera�on (LDD) is one of the 
most common musculoskeletal disorders 
affec�ng adults worldwide and represents a 
major cause of chronic low back pain (LBP), 
disability, and socioeconomic burden. Degen-

era�ve changes of the intervertebral disc occur 
due to a combina�on of aging, gene�c suscep-
�bility, mechanical loading, and environmental 
factors, ul�mately leading to progressive struc-
tural and biochemical deteriora�on of disc 
�ssue [1, 2]. Although disc degenera�on may 

remain asymptoma�c in many individuals, 
symptoma�c cases frequently present with 
pain, radiculopathy, restricted mobility, and 
impaired func�onal capacity, significantly 
affec�ng the pa�ent’s quality of life [3].
The global burden of low back pain con�nues 
to rise, with the Global Burden of Disease 
(GBD) study consistently iden�fying it as the 
leading cause of years lived with disability 
(YLDs) across all age groups [4]. In South Asia, 
including Bangladesh, the magnitude of 
disability from LBP is substan�al due to a high 
prevalence of physically demanding occupa-
�ons, poor ergonomic prac�ces, and limited 
access to early diagnosis and preven�ve mea-
sures [5]. Lumbar disc degenera�on has been 
reported as a central pathological contributor 
to chronic LBP in adults presen�ng to ortho-
paedic and spine clinics in developing coun-
tries [6].

Radiological evalua�on plays a crucial role in 
assessing the extent and severity of disc 
degenera�on. Magne�c resonance imaging 
(MRI) is widely regarded as the gold standard 
due to its superior visualiza�on of disc hydra-
�on, annular integrity, and adjacent structures. 
The most commonly used radiological grading 
system, the Pfirrmann classifica�on, provides a 
reliable method for assessing disc signal inten-
sity, disc height, and nucleus–annulus dis�nc-
�on across five grades [7]. However, radiologi-
cal severity does not always correlate directly 
with clinical symptoms. Mul�ple studies have 
shown substan�al variability between MRI 
findings and the degree of pain or disability 
experienced by pa�ents, sugges�ng that radio-
logical degenera�on alone may not fully 
account for symptom severity [8, 9].

Because of this discrepancy, clinical assess-
ment tools are essen�al for quan�fying func-
�onal disability. The Oswestry Disability Index 
(ODI), first developed by Fairbank and 
colleagues, is one of the most widely validated 

instruments for evalua�ng disability related to 
lumbar spine disorders [10]. It assesses ten 
domains—pain intensity, personal care, li�ing, 
walking, si�ng, standing, sleeping, social life, 
traveling, and employment/homemak-
ing—providing a comprehensive measure of 
func�onal limita�ons. The ODI is frequently 
used in clinical research to quan�fy the impact 
of LDD and monitor treatment outcomes. 
Despite increasing awareness of spine disor-
ders in Bangladesh, limited data exist regarding 
the clinical and radiological correla�on of 
lumbar disc degenera�on among adults 
a�ending ter�ary care hospitals, par�cularly 
outside major urban centers. Satkhira District 
Hospital and Satkhira Medical College and 
Hospital, serving a large semi-urban and rural 
popula�on, frequently encounter pa�ents 
with LBP of varying e�ologies. Understanding 
the pa�ern of disc degenera�on in this popula-
�on and its rela�onship with clinical disability 
is essen�al for improving diagnos�c accuracy, 
pa�ent counseling, and targeted rehabilita�on 
strategies.

This study aims to assess the radiological 
features of lumbar disc degenera�on and 
explore their correla�on with clinical findings 
and func�onal disability, as measured by the 
ODI, among adult pa�ents presen�ng with low 
back pain in a ter�ary care se�ng.

Objec�ves
To assess the radiological and clinical correla-
�on of lumbar disc degenera�on among adult 
pa�ents a�ending the Orthopaedics Depart-
ment of Satkhira District Hospital and Satkhira 
Medical College and Hospital.

Methods

This hospital-based analy�cal cross-sec�onal 
study was carried out in the Department of 
Orthopaedics, Satkhira District Hospital, and 
the Department of Orthopaedics, Satkhira 
Medical College and Hospital, Bangladesh. 

Both ins�tu�ons are ter�ary care referral 
centers serving a diverse pa�ent popula�on 
from semi-urban and rural regions. The study 
was conducted over a 12-month period, from 
January to December 2024. The primary aim 
was to determine the radiological pa�erns of 
lumbar disc degenera�on (LDD) and examine 
their associa�on with clinical disability and 
pain severity in adult pa�ents presen�ng with 
chronic low back pain (LBP). A total of 42 
par�cipants were selected using a purposive, 
non-probability sampling technique. All eligi-
ble pa�ents presen�ng to the outpa�ent and 
inpa�ent Orthopaedics departments with 
complaints of chronic LBP and subsequently 
advised for MRI of the lumbosacral spine 
during the study period were approached for 
inclusion. Par�cipa�on required willingness to 
undergo structured clinical assessment and 
comple�on of validated func�onal disability 
ques�onnaires. This study included adult 
pa�ents aged 18 years and above who present-
ed with chronic low back pain las�ng at least 
three months, with or without associated 
radiculopathy. Eligible par�cipants were those 
who underwent MRI of the lumbar spine at the 
study centers and were able to fully compre-
hend the study procedures and provide 
informed wri�en consent. Pa�ents were 
excluded if they had a history of spinal trauma, 
vertebral fractures, previous spinal instrumen-
ta�on, or known spinal infec�ons such as 
tuberculosis or osteomyeli�s. Addi�onal exclu-
sion criteria included spinal malignancy, 
congenital deformi�es, inflammatory arthrop-
athies such as ankylosing spondyli�s, pregnan-
cy due to MRI precau�ons, incomplete or 
poor-quality MRI images, and inability to com-
plete the required clinical ques�onnaires. Data 
collec�on was performed using a pre-de-
signed, structured case record form specifically 
created for this study. The form included 
demographic informa�on, occupa�onal histo-

ry, clinical symptoms, func�onal assessment, 
and radiological findings. All data were collect-
ed by trained Orthopaedic researchers under 
the supervision of senior faculty to ensure 
accuracy and minimize observer bias.
The study sought to determine:

• Correla�on between Pfirrmann MRI grades 
and VAS pain severity
• Correla�on between MRI grades and ODI 
disability scores
• Associa�on of disc degenera�on severity 
with demographic and lifestyle variables 
(age, BMI, occupa�on)

The analysis examined whether radiological 
deteriora�on corresponded with clinical 
impairment.
Ethical approval was obtained from the Ins�tu-
�onal Review Board (IRB) of Satkhira Medical 
College and Hospital prior to the commence-
ment of the study. The principles outlined in 
the Declara�on of Helsinki (2013 revision) 
were observed. All par�cipants received 
detailed verbal and wri�en informa�on about 
the objec�ves, procedures, risks, and benefits 
of the study. Wri�en informed consent was 
obtained before enrolment. Confiden�ality 
was strictly maintained through anonymiza�on 
of pa�ent iden�fiers. All sta�s�cal analyses 
were performed using SPSS version 26.0 (IBM 
Corp., Armonk, NY, USA). Although the sample 
size was limited to 42 due to the study’s hospi-
tal-based nature, prior spine research has 
demonstrated adequate correla�on analysis 
power with similar sample sizes. This sample 
size was deemed sufficient for detec�ng mod-
erate associa�ons between radiological and 
clinical parameters.

Results

A total of 42 adult pa�ents with chronic low 
back pain were included in the study. The find-
ings are presented below in tabulated and 
descrip�ve formats.



Introduc�on
Lumbar disc degenera�on (LDD) is one of the 
most common musculoskeletal disorders 
affec�ng adults worldwide and represents a 
major cause of chronic low back pain (LBP), 
disability, and socioeconomic burden. Degen-
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era�ve changes of the intervertebral disc occur 
due to a combina�on of aging, gene�c suscep-
�bility, mechanical loading, and environmental 
factors, ul�mately leading to progressive struc-
tural and biochemical deteriora�on of disc 
�ssue [1, 2]. Although disc degenera�on may 

remain asymptoma�c in many individuals, 
symptoma�c cases frequently present with 
pain, radiculopathy, restricted mobility, and 
impaired func�onal capacity, significantly 
affec�ng the pa�ent’s quality of life [3].
The global burden of low back pain con�nues 
to rise, with the Global Burden of Disease 
(GBD) study consistently iden�fying it as the 
leading cause of years lived with disability 
(YLDs) across all age groups [4]. In South Asia, 
including Bangladesh, the magnitude of 
disability from LBP is substan�al due to a high 
prevalence of physically demanding occupa-
�ons, poor ergonomic prac�ces, and limited 
access to early diagnosis and preven�ve mea-
sures [5]. Lumbar disc degenera�on has been 
reported as a central pathological contributor 
to chronic LBP in adults presen�ng to ortho-
paedic and spine clinics in developing coun-
tries [6].

Radiological evalua�on plays a crucial role in 
assessing the extent and severity of disc 
degenera�on. Magne�c resonance imaging 
(MRI) is widely regarded as the gold standard 
due to its superior visualiza�on of disc hydra-
�on, annular integrity, and adjacent structures. 
The most commonly used radiological grading 
system, the Pfirrmann classifica�on, provides a 
reliable method for assessing disc signal inten-
sity, disc height, and nucleus–annulus dis�nc-
�on across five grades [7]. However, radiologi-
cal severity does not always correlate directly 
with clinical symptoms. Mul�ple studies have 
shown substan�al variability between MRI 
findings and the degree of pain or disability 
experienced by pa�ents, sugges�ng that radio-
logical degenera�on alone may not fully 
account for symptom severity [8, 9].

Because of this discrepancy, clinical assess-
ment tools are essen�al for quan�fying func-
�onal disability. The Oswestry Disability Index 
(ODI), first developed by Fairbank and 
colleagues, is one of the most widely validated 

instruments for evalua�ng disability related to 
lumbar spine disorders [10]. It assesses ten 
domains—pain intensity, personal care, li�ing, 
walking, si�ng, standing, sleeping, social life, 
traveling, and employment/homemak-
ing—providing a comprehensive measure of 
func�onal limita�ons. The ODI is frequently 
used in clinical research to quan�fy the impact 
of LDD and monitor treatment outcomes. 
Despite increasing awareness of spine disor-
ders in Bangladesh, limited data exist regarding 
the clinical and radiological correla�on of 
lumbar disc degenera�on among adults 
a�ending ter�ary care hospitals, par�cularly 
outside major urban centers. Satkhira District 
Hospital and Satkhira Medical College and 
Hospital, serving a large semi-urban and rural 
popula�on, frequently encounter pa�ents 
with LBP of varying e�ologies. Understanding 
the pa�ern of disc degenera�on in this popula-
�on and its rela�onship with clinical disability 
is essen�al for improving diagnos�c accuracy, 
pa�ent counseling, and targeted rehabilita�on 
strategies.

This study aims to assess the radiological 
features of lumbar disc degenera�on and 
explore their correla�on with clinical findings 
and func�onal disability, as measured by the 
ODI, among adult pa�ents presen�ng with low 
back pain in a ter�ary care se�ng.

Objec�ves
To assess the radiological and clinical correla-
�on of lumbar disc degenera�on among adult 
pa�ents a�ending the Orthopaedics Depart-
ment of Satkhira District Hospital and Satkhira 
Medical College and Hospital.

Methods

This hospital-based analy�cal cross-sec�onal 
study was carried out in the Department of 
Orthopaedics, Satkhira District Hospital, and 
the Department of Orthopaedics, Satkhira 
Medical College and Hospital, Bangladesh. 

Both ins�tu�ons are ter�ary care referral 
centers serving a diverse pa�ent popula�on 
from semi-urban and rural regions. The study 
was conducted over a 12-month period, from 
January to December 2024. The primary aim 
was to determine the radiological pa�erns of 
lumbar disc degenera�on (LDD) and examine 
their associa�on with clinical disability and 
pain severity in adult pa�ents presen�ng with 
chronic low back pain (LBP). A total of 42 
par�cipants were selected using a purposive, 
non-probability sampling technique. All eligi-
ble pa�ents presen�ng to the outpa�ent and 
inpa�ent Orthopaedics departments with 
complaints of chronic LBP and subsequently 
advised for MRI of the lumbosacral spine 
during the study period were approached for 
inclusion. Par�cipa�on required willingness to 
undergo structured clinical assessment and 
comple�on of validated func�onal disability 
ques�onnaires. This study included adult 
pa�ents aged 18 years and above who present-
ed with chronic low back pain las�ng at least 
three months, with or without associated 
radiculopathy. Eligible par�cipants were those 
who underwent MRI of the lumbar spine at the 
study centers and were able to fully compre-
hend the study procedures and provide 
informed wri�en consent. Pa�ents were 
excluded if they had a history of spinal trauma, 
vertebral fractures, previous spinal instrumen-
ta�on, or known spinal infec�ons such as 
tuberculosis or osteomyeli�s. Addi�onal exclu-
sion criteria included spinal malignancy, 
congenital deformi�es, inflammatory arthrop-
athies such as ankylosing spondyli�s, pregnan-
cy due to MRI precau�ons, incomplete or 
poor-quality MRI images, and inability to com-
plete the required clinical ques�onnaires. Data 
collec�on was performed using a pre-de-
signed, structured case record form specifically 
created for this study. The form included 
demographic informa�on, occupa�onal histo-

ry, clinical symptoms, func�onal assessment, 
and radiological findings. All data were collect-
ed by trained Orthopaedic researchers under 
the supervision of senior faculty to ensure 
accuracy and minimize observer bias.
The study sought to determine:

• Correla�on between Pfirrmann MRI grades 
and VAS pain severity
• Correla�on between MRI grades and ODI 
disability scores
• Associa�on of disc degenera�on severity 
with demographic and lifestyle variables 
(age, BMI, occupa�on)

The analysis examined whether radiological 
deteriora�on corresponded with clinical 
impairment.
Ethical approval was obtained from the Ins�tu-
�onal Review Board (IRB) of Satkhira Medical 
College and Hospital prior to the commence-
ment of the study. The principles outlined in 
the Declara�on of Helsinki (2013 revision) 
were observed. All par�cipants received 
detailed verbal and wri�en informa�on about 
the objec�ves, procedures, risks, and benefits 
of the study. Wri�en informed consent was 
obtained before enrolment. Confiden�ality 
was strictly maintained through anonymiza�on 
of pa�ent iden�fiers. All sta�s�cal analyses 
were performed using SPSS version 26.0 (IBM 
Corp., Armonk, NY, USA). Although the sample 
size was limited to 42 due to the study’s hospi-
tal-based nature, prior spine research has 
demonstrated adequate correla�on analysis 
power with similar sample sizes. This sample 
size was deemed sufficient for detec�ng mod-
erate associa�ons between radiological and 
clinical parameters.

Results

A total of 42 adult pa�ents with chronic low 
back pain were included in the study. The find-
ings are presented below in tabulated and 
descrip�ve formats.
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Table I: Distribu�on of Pa�ents by Age (N = 42)

Descrip�on: Most pa�ents belonged to the 
41–50 years age group (31%). Only 14.3% were 
younger adults aged 18–30 years. The age 
distribu�on suggests a higher burden of LDD 
among middle-aged individuals. The study 
sample showed a male predominance (57.1%). 
However, females also represented a substan-
�al propor�on of cases. Manual laborers 
cons�tuted the largest occupa�onal group 
(28.6%). Homemakers and office workers also 
represented notable propor�ons. Occupa�on-
al physical load appears to influence LDD risk. 
Nearly half (47.6%) of the pa�ents were obese. 
Only 23.8% had normal BMI. The findings 
suggest a strong pa�ern of overweight/obesity 
among LDD pa�ents.

Descrip�on: Half of the pa�ents reported 
severe pain (VAS 7–10). Moderate pain 
accounted for 42.9% of cases. Only a small 
percentage experienced mild pain.

Table II: Distribu�on of Pain Severity (VAS 
Score)

Age Group (Years) Frequency 
n (%) 

18–30 6 (14.3) 
31–40 9 (21.4) 
41–50 13 (31) 
51–60 10 (23.8) 

>60 4 (9.5) 
Sex 

Male 24(57.1) 
Female 18 (42.9) 

Occupa�on 
Manual laborers 12 (28.6) 
Office workers 10 (23.8) 
Homemakers 9 (21.4) 

Farmers 6 (14.3) 
Others 5 (11.9) 

BMI Category 
Normal (18.5–22.9) 10 (23.8) 

Overweight (23–24.9) 12 (28.6) 
Obese (≥25) 20 (47.6) 

 

Pain Severity (VAS) Frequency 
n (%) 

Mild (1–3) 3 (7.1) 
Moderate (4–6) 18 (42.9) 
Severe (7–10) 21 (50) 

 

Descrip�on: Grade III degenera�on was the 
most common (35.7%), followed by Grade IV 
(26.2%). Severe degenera�on (Grades IV–V) 
represented 38.1% of cases.

Table III: Distribu�on of Disc Degenera�on by 
Pfirrmann Grades.

Descrip�on: Most pa�ents fell into moderate 
(38.1%) or severe (33.3%) disability categories. 
A small number (2.4%) were completely inca-
pacitated.

Figure I: Oswestry Disability Index (ODI) Cate-
gories

Pfirrmann Grade Frequency 
n (%) 

Grade I 3 (7.1) 
Grade II 8 (19) 
Grade III 15 (35.7) 
Grade IV 11 (26.2) 
Grade V 5 (11.9) 
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Descrip�on: L4–L5 was the most frequently 
affected disc level (71.4%), followed by L5–S1 
(61.9%). Upper lumbar levels showed much 
lower involvement.

Table IV: Most Commonly Affected Lumbar 
Disc Levels (Mul�ple Responses).

Descrip�on: Disc bulge was the most frequent 
addi�onal MRI finding (66.7%). Modic changes 
and facet arthropathy were also commonly 
observed.

Figure 2: Addi�onal MRI Findings.

Disc Level Frequency of Involvement 
n (%) 

L1–L2 4 (9.5) 
L2–L3 6 (14.3) 
L3–L4 12 (28.6) 
L4–L5 30 (71.4) 
L5–S1 26 (61.9) 

 

Descrip�on: There was a strong, sta�s�cally 
significant posi�ve correla�on between radio-
logical degenera�on and pain severity. Higher 
Pfirrmann grades were associated with higher 
VAS scores.

Table V: Correla�on Between Pfirrmann Grade 
and VAS Score.

Correla�on Test Value 
Pearson r 0.612 
p-value <0.001 

Descrip�on: A strong posi�ve correla�on was 
found between disc degenera�on severity and 
func�onal disability. Higher MRI grades 
predicted higher ODI percentages.

Table VI: Correla�on Between Pfirrmann 
Grade and ODI Score

Correla�on Test Value 
Pearson r 0.658 
p-value <0.001 

 

Descrip�on: Obese pa�ents demonstrated the 
highest mean Pfirrmann grade, indica�ng 
more advanced disc degenera�on. 
Normal-weight individuals showed significant-
ly lower grades.

Table VII: Rela�onship between BMI and Pfirr-
mann Degenera�on Severity

BMI Category Mean Pfirrmann 
Grade ± SD 

Normal 2.3 ± 0.8 
Overweight 3.1 ± 0.9 

Obese 3.9 ± 1.1 
 

Discussion
In this cross-sec�onal study of 42 adult 
pa�ents with chronic low back pain, we found 
a sta�s�cally significant posi�ve correla�on 
between MRI-graded lumbar disc degenera-
�on (via Pfirrmann classifica�on) and func�on-
al disability measured by the Oswestry Disabili-
ty Index (ODI) [11]. This finding supports the 
hypothesis that structural degenera�on of 
intervertebral discs contributes, at least in 
part, to the clinical burden of low back pain.
Our findings align with those of Middendorp 
et al., who reported a weak but significant 
correla�on between Pfirrmann grade at L4/5 
and L5/S1 and ODI scores in a larger cohort 
[12]. Similarly, Foizer et al. demonstrated that 
pa�ents with higher maximal and summed 

Pfirrmann grades had higher ODI values, 
although the associa�on was moderate [13]. 
These studies collec�vely suggest that while 
disc degenera�on contributes to disability, it is 
not the sole determinant of func�onal impair-
ment.

The mul�factorial nature of low back pain is 
further highlighted by advanced imaging stud-
ies. Arpinar et al. found significant associa�ons 
of ODI with both endplate perfusion and 
biochemical changes in the nucleus pulposus, 
implying that inflammatory and metabolic 
processes may influence pain and disability 
beyond structural degenera�on [14]. Our 
study also observed addi�onal MRI findings 
such as Modic changes and facet arthropathy 
in a considerable number of pa�ents, which 
may par�ally explain variability in func�onal 
outcomes beyond Pfirrmann grading [15].

Age and psychosocial factors also modulate 
the disc degenera�on–pain rela�onship. Mer-
�mo et al. demonstrated that mental distress 
a�enuated the associa�on between lumbar 
disc degenera�on and pain intensity in a popu-
la�on-based cohort [16]. This underscores the 
importance of integra�ng psychosocial evalua-
�on into the assessment of pa�ents with low 
back pain, as structural degenera�on alone 
may not fully predict disability.

Quan�ta�ve MRI techniques, such as T2 map-
ping and T1ρ imaging, can detect early compo-
si�onal changes in discs before visible Pfirr-
mann-grade altera�ons occur. Paul et al. high-
lighted that these modali�es may be�er reflect 
microstructural degenera�on and correlate 
more closely with func�onal outcomes [17]. 
Such techniques could improve sensi�vity in 
future studies exploring imaging–clinical 
correla�ons.

Our findings also have prac�cal implica�ons 
for clinical management. While MRI remains 
valuable for diagnosing lumbar disc degenera-

�on, imaging findings should be interpreted 
alongside pa�ent-reported disability, pain 
intensity, and clinical examina�on. Modic-type 
endplate changes, linked with inflamma�on, 
could serve as poten�al therapeu�c targets, 
guiding interven�ons beyond structural 
correc�on [18, 19].

Despite these insights, our study has limita-
�ons. The small sample size (n = 42) limits 
generalizability, and the cross-sec�onal design 
precludes causal inference. Advanced imaging 
modali�es were not used, and psychosocial 
variables were not formally assessed. Future 
research should incorporate longitudinal 
designs, quan�ta�ve imaging biomarkers, and 
comprehensive psychosocial assessment to 
clarify the complex interplay between disc 
degenera�on, pain, and disability [20–23].

Our study demonstrates a posi�ve correla�on 
between lumbar disc degenera�on and func-
�onal disability in pa�ents with chronic low 
back pain. However, the moderate strength of 
the associa�on indicates that disc degenera-
�on is only one component of a mul�factorial 
condi�on. A holis�c approach that integrates 
structural imaging, clinical assessment, and 
psychosocial factors is essen�al for op�mal 
management.

Conclusion
The study demonstrates a significant posi�ve 
correla�on between lumbar disc degenera-
�on, as graded by MRI, and func�onal disabili-
ty measured by the Oswestry Disability Index 
in adult pa�ents with chronic low back pain. 
Middle-aged adults, par�cularly those with 
higher BMI and physically demanding occupa-
�ons, were more likely to exhibit severe disc 
degenera�on. While radiological findings 
provide important structural informa�on, they 
only par�ally explain the variability in pain and 
disability. Therefore, clinical assessment 
should integrate imaging findings with func-

�onal and psychosocial evalua�ons to guide 
op�mal management.
Limita�ons of the Study: Despite providing 
valuable insights into the correla�on between 
lumbar disc degenera�on and func�onal 
disability, this study has several limita�ons. 
First, the sample size was rela�vely small (n = 
42), which may limit the sta�s�cal power and 
generalizability of the findings. Second, the 
cross-sec�onal design precludes establishing 
causality; it is unclear whether disc degenera-
�on caused the disability or vice versa. Third, 
we relied on conven�onal MRI (Pfirrmann 
grading) and did not use advanced imaging 
modali�es such as T1ρ, T2 mapping, or diffu-
sion-weighted imaging that could detect early 
biochemical and microstructural changes. 
Fourth, psychosocial factors such as depres-
sion, anxiety, and occupa�onal stress, which 
may influence pain percep�on and disability, 
were not assessed. Finally, the study was 
conducted in a single ter�ary care se�ng, 
which may limit the applicability of the findings 
to other popula�ons.

Recommenda�ons: Clinicians should interpret 
MRI findings in conjunc�on with pa�ent-re-
ported pain and func�onal disability, rather 
than relying solely on radiological degenera-
�on to guide treatment decisions.

1. Pa�ents should be counseled on lifestyle 
modifica�ons, including weight management 
and ergonomic adjustments, to reduce the 
progression of disc degenera�on and associat-
ed disability.

2. Larger, mul�center, longitudinal studies are 
recommended to establish causal rela�onships 
between disc degenera�on and disability.

3. Incorpora�on of quan�ta�ve MRI modali�es 
(e.g., T1ρ, T2 mapping) and evalua�on of 
endplate changes could provide more sensi�ve 
measures of disc health and be�er correlate 
with func�onal outcomes.

4. Future studies should include psychosocial 
and occupa�onal factors to be�er understand 
the mul�factorial nature of low back pain and 
improve individualized management strate-
gies.
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Discussion
In this cross-sec�onal study of 42 adult 
pa�ents with chronic low back pain, we found 
a sta�s�cally significant posi�ve correla�on 
between MRI-graded lumbar disc degenera-
�on (via Pfirrmann classifica�on) and func�on-
al disability measured by the Oswestry Disabili-
ty Index (ODI) [11]. This finding supports the 
hypothesis that structural degenera�on of 
intervertebral discs contributes, at least in 
part, to the clinical burden of low back pain.
Our findings align with those of Middendorp 
et al., who reported a weak but significant 
correla�on between Pfirrmann grade at L4/5 
and L5/S1 and ODI scores in a larger cohort 
[12]. Similarly, Foizer et al. demonstrated that 
pa�ents with higher maximal and summed 

Pfirrmann grades had higher ODI values, 
although the associa�on was moderate [13]. 
These studies collec�vely suggest that while 
disc degenera�on contributes to disability, it is 
not the sole determinant of func�onal impair-
ment.

The mul�factorial nature of low back pain is 
further highlighted by advanced imaging stud-
ies. Arpinar et al. found significant associa�ons 
of ODI with both endplate perfusion and 
biochemical changes in the nucleus pulposus, 
implying that inflammatory and metabolic 
processes may influence pain and disability 
beyond structural degenera�on [14]. Our 
study also observed addi�onal MRI findings 
such as Modic changes and facet arthropathy 
in a considerable number of pa�ents, which 
may par�ally explain variability in func�onal 
outcomes beyond Pfirrmann grading [15].

Age and psychosocial factors also modulate 
the disc degenera�on–pain rela�onship. Mer-
�mo et al. demonstrated that mental distress 
a�enuated the associa�on between lumbar 
disc degenera�on and pain intensity in a popu-
la�on-based cohort [16]. This underscores the 
importance of integra�ng psychosocial evalua-
�on into the assessment of pa�ents with low 
back pain, as structural degenera�on alone 
may not fully predict disability.

Quan�ta�ve MRI techniques, such as T2 map-
ping and T1ρ imaging, can detect early compo-
si�onal changes in discs before visible Pfirr-
mann-grade altera�ons occur. Paul et al. high-
lighted that these modali�es may be�er reflect 
microstructural degenera�on and correlate 
more closely with func�onal outcomes [17]. 
Such techniques could improve sensi�vity in 
future studies exploring imaging–clinical 
correla�ons.

Our findings also have prac�cal implica�ons 
for clinical management. While MRI remains 
valuable for diagnosing lumbar disc degenera-

�on, imaging findings should be interpreted 
alongside pa�ent-reported disability, pain 
intensity, and clinical examina�on. Modic-type 
endplate changes, linked with inflamma�on, 
could serve as poten�al therapeu�c targets, 
guiding interven�ons beyond structural 
correc�on [18, 19].

Despite these insights, our study has limita-
�ons. The small sample size (n = 42) limits 
generalizability, and the cross-sec�onal design 
precludes causal inference. Advanced imaging 
modali�es were not used, and psychosocial 
variables were not formally assessed. Future 
research should incorporate longitudinal 
designs, quan�ta�ve imaging biomarkers, and 
comprehensive psychosocial assessment to 
clarify the complex interplay between disc 
degenera�on, pain, and disability [20–23].

Our study demonstrates a posi�ve correla�on 
between lumbar disc degenera�on and func-
�onal disability in pa�ents with chronic low 
back pain. However, the moderate strength of 
the associa�on indicates that disc degenera-
�on is only one component of a mul�factorial 
condi�on. A holis�c approach that integrates 
structural imaging, clinical assessment, and 
psychosocial factors is essen�al for op�mal 
management.

Conclusion
The study demonstrates a significant posi�ve 
correla�on between lumbar disc degenera-
�on, as graded by MRI, and func�onal disabili-
ty measured by the Oswestry Disability Index 
in adult pa�ents with chronic low back pain. 
Middle-aged adults, par�cularly those with 
higher BMI and physically demanding occupa-
�ons, were more likely to exhibit severe disc 
degenera�on. While radiological findings 
provide important structural informa�on, they 
only par�ally explain the variability in pain and 
disability. Therefore, clinical assessment 
should integrate imaging findings with func-

�onal and psychosocial evalua�ons to guide 
op�mal management.
Limita�ons of the Study: Despite providing 
valuable insights into the correla�on between 
lumbar disc degenera�on and func�onal 
disability, this study has several limita�ons. 
First, the sample size was rela�vely small (n = 
42), which may limit the sta�s�cal power and 
generalizability of the findings. Second, the 
cross-sec�onal design precludes establishing 
causality; it is unclear whether disc degenera-
�on caused the disability or vice versa. Third, 
we relied on conven�onal MRI (Pfirrmann 
grading) and did not use advanced imaging 
modali�es such as T1ρ, T2 mapping, or diffu-
sion-weighted imaging that could detect early 
biochemical and microstructural changes. 
Fourth, psychosocial factors such as depres-
sion, anxiety, and occupa�onal stress, which 
may influence pain percep�on and disability, 
were not assessed. Finally, the study was 
conducted in a single ter�ary care se�ng, 
which may limit the applicability of the findings 
to other popula�ons.

Recommenda�ons: Clinicians should interpret 
MRI findings in conjunc�on with pa�ent-re-
ported pain and func�onal disability, rather 
than relying solely on radiological degenera-
�on to guide treatment decisions.

1. Pa�ents should be counseled on lifestyle 
modifica�ons, including weight management 
and ergonomic adjustments, to reduce the 
progression of disc degenera�on and associat-
ed disability.

2. Larger, mul�center, longitudinal studies are 
recommended to establish causal rela�onships 
between disc degenera�on and disability.

3. Incorpora�on of quan�ta�ve MRI modali�es 
(e.g., T1ρ, T2 mapping) and evalua�on of 
endplate changes could provide more sensi�ve 
measures of disc health and be�er correlate 
with func�onal outcomes.

4. Future studies should include psychosocial 
and occupa�onal factors to be�er understand 
the mul�factorial nature of low back pain and 
improve individualized management strate-
gies.
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In this cross-sec�onal study of 42 adult 
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a sta�s�cally significant posi�ve correla�on 
between MRI-graded lumbar disc degenera-
�on (via Pfirrmann classifica�on) and func�on-
al disability measured by the Oswestry Disabili-
ty Index (ODI) [11]. This finding supports the 
hypothesis that structural degenera�on of 
intervertebral discs contributes, at least in 
part, to the clinical burden of low back pain.
Our findings align with those of Middendorp 
et al., who reported a weak but significant 
correla�on between Pfirrmann grade at L4/5 
and L5/S1 and ODI scores in a larger cohort 
[12]. Similarly, Foizer et al. demonstrated that 
pa�ents with higher maximal and summed 

Pfirrmann grades had higher ODI values, 
although the associa�on was moderate [13]. 
These studies collec�vely suggest that while 
disc degenera�on contributes to disability, it is 
not the sole determinant of func�onal impair-
ment.

The mul�factorial nature of low back pain is 
further highlighted by advanced imaging stud-
ies. Arpinar et al. found significant associa�ons 
of ODI with both endplate perfusion and 
biochemical changes in the nucleus pulposus, 
implying that inflammatory and metabolic 
processes may influence pain and disability 
beyond structural degenera�on [14]. Our 
study also observed addi�onal MRI findings 
such as Modic changes and facet arthropathy 
in a considerable number of pa�ents, which 
may par�ally explain variability in func�onal 
outcomes beyond Pfirrmann grading [15].

Age and psychosocial factors also modulate 
the disc degenera�on–pain rela�onship. Mer-
�mo et al. demonstrated that mental distress 
a�enuated the associa�on between lumbar 
disc degenera�on and pain intensity in a popu-
la�on-based cohort [16]. This underscores the 
importance of integra�ng psychosocial evalua-
�on into the assessment of pa�ents with low 
back pain, as structural degenera�on alone 
may not fully predict disability.

Quan�ta�ve MRI techniques, such as T2 map-
ping and T1ρ imaging, can detect early compo-
si�onal changes in discs before visible Pfirr-
mann-grade altera�ons occur. Paul et al. high-
lighted that these modali�es may be�er reflect 
microstructural degenera�on and correlate 
more closely with func�onal outcomes [17]. 
Such techniques could improve sensi�vity in 
future studies exploring imaging–clinical 
correla�ons.

Our findings also have prac�cal implica�ons 
for clinical management. While MRI remains 
valuable for diagnosing lumbar disc degenera-

�on, imaging findings should be interpreted 
alongside pa�ent-reported disability, pain 
intensity, and clinical examina�on. Modic-type 
endplate changes, linked with inflamma�on, 
could serve as poten�al therapeu�c targets, 
guiding interven�ons beyond structural 
correc�on [18, 19].

Despite these insights, our study has limita-
�ons. The small sample size (n = 42) limits 
generalizability, and the cross-sec�onal design 
precludes causal inference. Advanced imaging 
modali�es were not used, and psychosocial 
variables were not formally assessed. Future 
research should incorporate longitudinal 
designs, quan�ta�ve imaging biomarkers, and 
comprehensive psychosocial assessment to 
clarify the complex interplay between disc 
degenera�on, pain, and disability [20–23].

Our study demonstrates a posi�ve correla�on 
between lumbar disc degenera�on and func-
�onal disability in pa�ents with chronic low 
back pain. However, the moderate strength of 
the associa�on indicates that disc degenera-
�on is only one component of a mul�factorial 
condi�on. A holis�c approach that integrates 
structural imaging, clinical assessment, and 
psychosocial factors is essen�al for op�mal 
management.

Conclusion
The study demonstrates a significant posi�ve 
correla�on between lumbar disc degenera-
�on, as graded by MRI, and func�onal disabili-
ty measured by the Oswestry Disability Index 
in adult pa�ents with chronic low back pain. 
Middle-aged adults, par�cularly those with 
higher BMI and physically demanding occupa-
�ons, were more likely to exhibit severe disc 
degenera�on. While radiological findings 
provide important structural informa�on, they 
only par�ally explain the variability in pain and 
disability. Therefore, clinical assessment 
should integrate imaging findings with func-
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�onal and psychosocial evalua�ons to guide 
op�mal management.
Limita�ons of the Study: Despite providing 
valuable insights into the correla�on between 
lumbar disc degenera�on and func�onal 
disability, this study has several limita�ons. 
First, the sample size was rela�vely small (n = 
42), which may limit the sta�s�cal power and 
generalizability of the findings. Second, the 
cross-sec�onal design precludes establishing 
causality; it is unclear whether disc degenera-
�on caused the disability or vice versa. Third, 
we relied on conven�onal MRI (Pfirrmann 
grading) and did not use advanced imaging 
modali�es such as T1ρ, T2 mapping, or diffu-
sion-weighted imaging that could detect early 
biochemical and microstructural changes. 
Fourth, psychosocial factors such as depres-
sion, anxiety, and occupa�onal stress, which 
may influence pain percep�on and disability, 
were not assessed. Finally, the study was 
conducted in a single ter�ary care se�ng, 
which may limit the applicability of the findings 
to other popula�ons.

Recommenda�ons: Clinicians should interpret 
MRI findings in conjunc�on with pa�ent-re-
ported pain and func�onal disability, rather 
than relying solely on radiological degenera-
�on to guide treatment decisions.

1. Pa�ents should be counseled on lifestyle 
modifica�ons, including weight management 
and ergonomic adjustments, to reduce the 
progression of disc degenera�on and associat-
ed disability.

2. Larger, mul�center, longitudinal studies are 
recommended to establish causal rela�onships 
between disc degenera�on and disability.

3. Incorpora�on of quan�ta�ve MRI modali�es 
(e.g., T1ρ, T2 mapping) and evalua�on of 
endplate changes could provide more sensi�ve 
measures of disc health and be�er correlate 
with func�onal outcomes.

4. Future studies should include psychosocial 
and occupa�onal factors to be�er understand 
the mul�factorial nature of low back pain and 
improve individualized management strate-
gies.
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Discussion
In this cross-sec�onal study of 42 adult 
pa�ents with chronic low back pain, we found 
a sta�s�cally significant posi�ve correla�on 
between MRI-graded lumbar disc degenera-
�on (via Pfirrmann classifica�on) and func�on-
al disability measured by the Oswestry Disabili-
ty Index (ODI) [11]. This finding supports the 
hypothesis that structural degenera�on of 
intervertebral discs contributes, at least in 
part, to the clinical burden of low back pain.
Our findings align with those of Middendorp 
et al., who reported a weak but significant 
correla�on between Pfirrmann grade at L4/5 
and L5/S1 and ODI scores in a larger cohort 
[12]. Similarly, Foizer et al. demonstrated that 
pa�ents with higher maximal and summed 

Pfirrmann grades had higher ODI values, 
although the associa�on was moderate [13]. 
These studies collec�vely suggest that while 
disc degenera�on contributes to disability, it is 
not the sole determinant of func�onal impair-
ment.

The mul�factorial nature of low back pain is 
further highlighted by advanced imaging stud-
ies. Arpinar et al. found significant associa�ons 
of ODI with both endplate perfusion and 
biochemical changes in the nucleus pulposus, 
implying that inflammatory and metabolic 
processes may influence pain and disability 
beyond structural degenera�on [14]. Our 
study also observed addi�onal MRI findings 
such as Modic changes and facet arthropathy 
in a considerable number of pa�ents, which 
may par�ally explain variability in func�onal 
outcomes beyond Pfirrmann grading [15].

Age and psychosocial factors also modulate 
the disc degenera�on–pain rela�onship. Mer-
�mo et al. demonstrated that mental distress 
a�enuated the associa�on between lumbar 
disc degenera�on and pain intensity in a popu-
la�on-based cohort [16]. This underscores the 
importance of integra�ng psychosocial evalua-
�on into the assessment of pa�ents with low 
back pain, as structural degenera�on alone 
may not fully predict disability.

Quan�ta�ve MRI techniques, such as T2 map-
ping and T1ρ imaging, can detect early compo-
si�onal changes in discs before visible Pfirr-
mann-grade altera�ons occur. Paul et al. high-
lighted that these modali�es may be�er reflect 
microstructural degenera�on and correlate 
more closely with func�onal outcomes [17]. 
Such techniques could improve sensi�vity in 
future studies exploring imaging–clinical 
correla�ons.

Our findings also have prac�cal implica�ons 
for clinical management. While MRI remains 
valuable for diagnosing lumbar disc degenera-

�on, imaging findings should be interpreted 
alongside pa�ent-reported disability, pain 
intensity, and clinical examina�on. Modic-type 
endplate changes, linked with inflamma�on, 
could serve as poten�al therapeu�c targets, 
guiding interven�ons beyond structural 
correc�on [18, 19].

Despite these insights, our study has limita-
�ons. The small sample size (n = 42) limits 
generalizability, and the cross-sec�onal design 
precludes causal inference. Advanced imaging 
modali�es were not used, and psychosocial 
variables were not formally assessed. Future 
research should incorporate longitudinal 
designs, quan�ta�ve imaging biomarkers, and 
comprehensive psychosocial assessment to 
clarify the complex interplay between disc 
degenera�on, pain, and disability [20–23].

Our study demonstrates a posi�ve correla�on 
between lumbar disc degenera�on and func-
�onal disability in pa�ents with chronic low 
back pain. However, the moderate strength of 
the associa�on indicates that disc degenera-
�on is only one component of a mul�factorial 
condi�on. A holis�c approach that integrates 
structural imaging, clinical assessment, and 
psychosocial factors is essen�al for op�mal 
management.

Conclusion
The study demonstrates a significant posi�ve 
correla�on between lumbar disc degenera-
�on, as graded by MRI, and func�onal disabili-
ty measured by the Oswestry Disability Index 
in adult pa�ents with chronic low back pain. 
Middle-aged adults, par�cularly those with 
higher BMI and physically demanding occupa-
�ons, were more likely to exhibit severe disc 
degenera�on. While radiological findings 
provide important structural informa�on, they 
only par�ally explain the variability in pain and 
disability. Therefore, clinical assessment 
should integrate imaging findings with func-

�onal and psychosocial evalua�ons to guide 
op�mal management.
Limita�ons of the Study: Despite providing 
valuable insights into the correla�on between 
lumbar disc degenera�on and func�onal 
disability, this study has several limita�ons. 
First, the sample size was rela�vely small (n = 
42), which may limit the sta�s�cal power and 
generalizability of the findings. Second, the 
cross-sec�onal design precludes establishing 
causality; it is unclear whether disc degenera-
�on caused the disability or vice versa. Third, 
we relied on conven�onal MRI (Pfirrmann 
grading) and did not use advanced imaging 
modali�es such as T1ρ, T2 mapping, or diffu-
sion-weighted imaging that could detect early 
biochemical and microstructural changes. 
Fourth, psychosocial factors such as depres-
sion, anxiety, and occupa�onal stress, which 
may influence pain percep�on and disability, 
were not assessed. Finally, the study was 
conducted in a single ter�ary care se�ng, 
which may limit the applicability of the findings 
to other popula�ons.

Recommenda�ons: Clinicians should interpret 
MRI findings in conjunc�on with pa�ent-re-
ported pain and func�onal disability, rather 
than relying solely on radiological degenera-
�on to guide treatment decisions.

1. Pa�ents should be counseled on lifestyle 
modifica�ons, including weight management 
and ergonomic adjustments, to reduce the 
progression of disc degenera�on and associat-
ed disability.

2. Larger, mul�center, longitudinal studies are 
recommended to establish causal rela�onships 
between disc degenera�on and disability.

3. Incorpora�on of quan�ta�ve MRI modali�es 
(e.g., T1ρ, T2 mapping) and evalua�on of 
endplate changes could provide more sensi�ve 
measures of disc health and be�er correlate 
with func�onal outcomes.

4. Future studies should include psychosocial 
and occupa�onal factors to be�er understand 
the mul�factorial nature of low back pain and 
improve individualized management strate-
gies.
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Abstract
Background: Percutaneous nephrolithotomy (PCNL) is the preferred treatment for large renal 
calculi; however, postopera�ve infec�ve complica�ons remain a concern despite its effec�ve-
ness. Objec�ve: To determine the propor�on and pa�ern of postopera�ve infec�ve complica-
�ons following PCNL. Methods: This ins�tu�on-based observa�onal study was conducted in the 
Department of Urology, Satkhira Medical College Hospital, from January 2023 to December 2025. 
All pa�ents undergoing PCNL during this period were included. Demographic data and pa�ent-, 
stone-, and procedure-related variables were analyzed to assess postopera�ve infec�ve 
outcomes. Results: A total of 118 pa�ents were included, with a mean age of 42.4 ± 13.2 years. 
Males slightly predominated (55.9%). Stone laterality was nearly equal between right (51.7%) and 
le� (48.3%) kidneys. Postopera�ve fever was the most common infec�ve complica�on, occurring 
in 20 pa�ents (16.9%). Urinary tract infec�on was observed in 10 pa�ents (8.5%), pyelonephri�s 
in 7 pa�ents (5.9%), and sepsis in 1 pa�ent (0.8%). Conclusion: Postopera�ve infec�ve complica-
�ons following PCNL were more frequent in pa�ents with preopera�ve urinary tract infec�on, 
previous renal surgery, larger stone burden, prolonged opera�ve �me, and residual calculi. Care-
ful pa�ent selec�on and op�miza�on of periopera�ve management may help reduce these com-
plica�ons.
Keywords: Percutaneous nephrolithotomy; postopera�ve infec�on; urinary tract infec�on; 
pyelonephri�s; sepsis.  

Postopera�ve Complica�ons Following Percutaneous 
Nephrolithotomy    

JSMC 45 Jan 26  Vol. 13  No. 01

Introduc�on
Percutaneous nephrolithotomy (PCNL) is 
widely accepted as the treatment of choice for 
renal calculi larger than 2 cm [1]. It is also 
recommended for lower pole stones greater 
than 1 cm, stones in the upper ureter when 
extracorporeal shock wave lithotripsy (ESWL) 
has failed or is contraindicated, and for upper 
urinary tract stones not amenable to retro-
grade intrarenal surgery (RIRS) [1].
Despite its effec�veness, PCNL is associated 
with periopera�ve complica�ons in up to 

one-third of pa�ents [2]. Postopera�ve fever 
and urinary tract infec�on (UTI) are the most 
common complica�ons, accoun�ng for 
approximately 21%–40% of reported adverse 
events [3]. Infec�ve complica�ons are par�cu-
larly concerning, as they may progress to 
severe systemic infec�on [4], and sepsis has 
been iden�fied as a leading periopera�ve 
cause of mortality following PCNL [5].

Several studies have evaluated pa�ent-related, 
stone-related, and procedure-related factors 

influencing postopera�ve complica�ons [6]. 
The incidence of urosepsis following PCNL has 
been reported to range from 0.9% to 4.7% [7]. 
Factors such as prolonged opera�ve �me, 
increased bacterial load in urine, severity of 
urinary tract obstruc�on, and the presence of 
infected stones significantly increase the risk of 
postopera�ve febrile UTI and urosepsis [8, 9].

The present study was undertaken to assess 
postopera�ve infec�ve complica�ons follow-
ing PCNL and to iden�fy pa�ent-, stone-, and 
procedure-related risk factors associated with 
these complica�ons.

Methods

Study Design and Setting: This was an ins�tu-
�on-based observa�onal study conducted in 
the Department of Urology, Satkhira Medical 
College Hospital.

Study Population: All pa�ents who underwent 
percutaneous nephrolithotomy at the study 
center over a 3-year period from January 2023 
to December 2025 were included in the study.

Aims and Objectives: To determine the propor-
�on of pa�ents who developed postopera�ve 
infec�ve complica�ons following PCNL.

Data Collection: Demographic details, clinical 
presenta�on (including pain and history of 
urinary tract infec�on), and associated comor-
bidi�es such as diabetes mellitus and systemic 
hypertension were recorded. Informa�on 
regarding previous renal interven�ons, includ-
ing open surgery, endoscopic procedures, and 
ESWL within the preceding 10 years, was also 
collected. A history of preopera�ve double-J 
(DJ) sten�ng or percutaneous nephrostomy 
(PCN) placement was noted.

Laboratory inves�ga�ons included complete 
blood count (hemoglobin, total and differen�al 
leukocyte counts, erythrocyte sedimenta�on 
rate) and renal func�on tests (blood urea and 
serum crea�nine). Radiological evalua�on was 

performed using computed tomography (CT) 
to assess stone characteris�cs, while func�on-
al assessment was carried out using intrave-
nous urography or CT urography.

Stone-related parameters evaluated included 
stone volume (cm³), presence of staghorn 
calculi (complete or par�al), associated upper 
ureteric stones, hydronephrosis, and stone 
density. Complete staghorn calculi were 
defined as stones involving two or more caly-
ces, while par�al staghorn calculi involved the 
renal pelvis with extension into two or fewer 
calyces.

Procedure-related variables included opera�ve 
dura�on (≤90 minutes or >90 minutes), 
number of access tracts (single or mul�ple), 
tract size (≤22 Fr or >22 Fr), and use of 
nephrostomy tube or DJ stent.

Preoperative Management: All pa�ents under-
went urine culture tes�ng prior to surgery. 
Those with posi�ve cultures received 
culture-specific an�bio�cs un�l sterile urine 
was achieved. Surgery was deferred in pa�ents 
with ac�ve infec�on or fever un�l clinical reso-
lu�on. PCN was performed preopera�vely in 
pa�ents with pyonephrosis. Prophylac�c an�-
bio�cs—either second-genera�on cephalo-
sporins or culture-specific agents—were 
administered at the �me of anesthesia induc-
�on.

Operative Technique: Under general anesthe-
sia, retrograde ureteric catheteriza�on was 
performed on the affected side. Pa�ents were 
posi�oned prone, and percutaneous renal 
access was obtained under fluoroscopic guid-
ance using an 18-gauge diamond-�p puncture 
needle. A hydrophilic guidewire was inserted, 
followed by tract dilata�on using Alken metal 
dilators, and placement of an Amplatz sheath. 
Stone fragmenta�on was achieved using a 
pneuma�c lithoclast, and fragments were 
removed. Intraopera�ve assessment of stone 

clearance was performed fluoroscopically. A DJ 
stent, ureteric catheter, or nephrostomy tube 
was placed as indicated.

Postoperative Care and Definitions: Pa�ents 
were monitored in the ward for 3–5 days post-
opera�vely. Vital signs and total leukocyte 
count were assessed daily. Urine culture was 
obtained on the first postopera�ve day. Fever 
was defined as a temperature exceeding 38°C 
on any postopera�ve day. Pyelonephri�s was 
diagnosed in pa�ents with fever accompanied 
by a leukocyte count greater than 12,000/m-
m³. Sepsis was diagnosed when at least two of 
the following criteria were present: abnormal 
leukocyte count (>12,000 or <4,000/mm³), 
temperature >38°C or <36°C, heart rate >90 
beats/min, or respiratory rate >20 
breaths/min. Residual calculi were evaluated 
using ultrasonography and X-ray, with stones 
larger than 8 mm considered clinically signifi-
cant residual fragments.

Result 
A total of 118 pa�ents were included, with a 
mean age of 42.4 ± 13.2 years. Males slightly 
predominated (55.9%). Stone laterality was 
nearly equal between right (51.7%) and le� 
(48.3%) kidneys (Table-1). 
A total of 118 pa�ents undergoing the proce-
dure were analyzed. The majority presented 
with flank pain (81.4%), with comorbidi�es 
including diabetes mellitus in 50.8% and 
hypertension in 71.2% of cases. History of 
urinary tract infec�on (UTI) was noted in 
25.4%, while a history of urosepsis was rare 
(1.7%). Ten pa�ents (8.5%) had a past history 
of surgery. Regarding stone characteris�cs, 
staghorn stones were present in 10.2%, mul�-
ple stones in 14.4%, upper calyx stones in 
5.9%, and ureteric stones in 5.1%. Hydrone-
phrosis was observed in 67.8% of pa�ents.-
Most procedures were performed with a single 
puncture (88.1%) and a tract size of less than 
28 Fr in 62.7% of cases. The opera�ve dura�on 

was less than 90 minutes in 64.4% of pa�ents. 
Residual calculi were present in 12.7% of cases 
post-procedure (table-2).
Postopera�ve fever was the most common 
infec�ve complica�on, occurring in 20 pa�ents 
(16.9%). Urinary tract infec�on was observed 
in 10 pa�ents (8.5%), pyelonephri�s in 7 
pa�ents (5.9%), and sepsis in 1 pa�ent (0.8%) 
(Table-3).
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recommended for lower pole stones greater 
than 1 cm, stones in the upper ureter when 
extracorporeal shock wave lithotripsy (ESWL) 
has failed or is contraindicated, and for upper 
urinary tract stones not amenable to retro-
grade intrarenal surgery (RIRS) [1].
Despite its effec�veness, PCNL is associated 
with periopera�ve complica�ons in up to 

one-third of pa�ents [2]. Postopera�ve fever 
and urinary tract infec�on (UTI) are the most 
common complica�ons, accoun�ng for 
approximately 21%–40% of reported adverse 
events [3]. Infec�ve complica�ons are par�cu-
larly concerning, as they may progress to 
severe systemic infec�on [4], and sepsis has 
been iden�fied as a leading periopera�ve 
cause of mortality following PCNL [5].

Several studies have evaluated pa�ent-related, 
stone-related, and procedure-related factors 

influencing postopera�ve complica�ons [6]. 
The incidence of urosepsis following PCNL has 
been reported to range from 0.9% to 4.7% [7]. 
Factors such as prolonged opera�ve �me, 
increased bacterial load in urine, severity of 
urinary tract obstruc�on, and the presence of 
infected stones significantly increase the risk of 
postopera�ve febrile UTI and urosepsis [8, 9].

The present study was undertaken to assess 
postopera�ve infec�ve complica�ons follow-
ing PCNL and to iden�fy pa�ent-, stone-, and 
procedure-related risk factors associated with 
these complica�ons.

Methods

Study Design and Setting: This was an ins�tu-
�on-based observa�onal study conducted in 
the Department of Urology, Satkhira Medical 
College Hospital.

Study Population: All pa�ents who underwent 
percutaneous nephrolithotomy at the study 
center over a 3-year period from January 2023 
to December 2025 were included in the study.

Aims and Objectives: To determine the propor-
�on of pa�ents who developed postopera�ve 
infec�ve complica�ons following PCNL.

Data Collection: Demographic details, clinical 
presenta�on (including pain and history of 
urinary tract infec�on), and associated comor-
bidi�es such as diabetes mellitus and systemic 
hypertension were recorded. Informa�on 
regarding previous renal interven�ons, includ-
ing open surgery, endoscopic procedures, and 
ESWL within the preceding 10 years, was also 
collected. A history of preopera�ve double-J 
(DJ) sten�ng or percutaneous nephrostomy 
(PCN) placement was noted.

Laboratory inves�ga�ons included complete 
blood count (hemoglobin, total and differen�al 
leukocyte counts, erythrocyte sedimenta�on 
rate) and renal func�on tests (blood urea and 
serum crea�nine). Radiological evalua�on was 

performed using computed tomography (CT) 
to assess stone characteris�cs, while func�on-
al assessment was carried out using intrave-
nous urography or CT urography.

Stone-related parameters evaluated included 
stone volume (cm³), presence of staghorn 
calculi (complete or par�al), associated upper 
ureteric stones, hydronephrosis, and stone 
density. Complete staghorn calculi were 
defined as stones involving two or more caly-
ces, while par�al staghorn calculi involved the 
renal pelvis with extension into two or fewer 
calyces.

Procedure-related variables included opera�ve 
dura�on (≤90 minutes or >90 minutes), 
number of access tracts (single or mul�ple), 
tract size (≤22 Fr or >22 Fr), and use of 
nephrostomy tube or DJ stent.

Preoperative Management: All pa�ents under-
went urine culture tes�ng prior to surgery. 
Those with posi�ve cultures received 
culture-specific an�bio�cs un�l sterile urine 
was achieved. Surgery was deferred in pa�ents 
with ac�ve infec�on or fever un�l clinical reso-
lu�on. PCN was performed preopera�vely in 
pa�ents with pyonephrosis. Prophylac�c an�-
bio�cs—either second-genera�on cephalo-
sporins or culture-specific agents—were 
administered at the �me of anesthesia induc-
�on.

Operative Technique: Under general anesthe-
sia, retrograde ureteric catheteriza�on was 
performed on the affected side. Pa�ents were 
posi�oned prone, and percutaneous renal 
access was obtained under fluoroscopic guid-
ance using an 18-gauge diamond-�p puncture 
needle. A hydrophilic guidewire was inserted, 
followed by tract dilata�on using Alken metal 
dilators, and placement of an Amplatz sheath. 
Stone fragmenta�on was achieved using a 
pneuma�c lithoclast, and fragments were 
removed. Intraopera�ve assessment of stone 

clearance was performed fluoroscopically. A DJ 
stent, ureteric catheter, or nephrostomy tube 
was placed as indicated.

Postoperative Care and Definitions: Pa�ents 
were monitored in the ward for 3–5 days post-
opera�vely. Vital signs and total leukocyte 
count were assessed daily. Urine culture was 
obtained on the first postopera�ve day. Fever 
was defined as a temperature exceeding 38°C 
on any postopera�ve day. Pyelonephri�s was 
diagnosed in pa�ents with fever accompanied 
by a leukocyte count greater than 12,000/m-
m³. Sepsis was diagnosed when at least two of 
the following criteria were present: abnormal 
leukocyte count (>12,000 or <4,000/mm³), 
temperature >38°C or <36°C, heart rate >90 
beats/min, or respiratory rate >20 
breaths/min. Residual calculi were evaluated 
using ultrasonography and X-ray, with stones 
larger than 8 mm considered clinically signifi-
cant residual fragments.

Result 
A total of 118 pa�ents were included, with a 
mean age of 42.4 ± 13.2 years. Males slightly 
predominated (55.9%). Stone laterality was 
nearly equal between right (51.7%) and le� 
(48.3%) kidneys (Table-1). 
A total of 118 pa�ents undergoing the proce-
dure were analyzed. The majority presented 
with flank pain (81.4%), with comorbidi�es 
including diabetes mellitus in 50.8% and 
hypertension in 71.2% of cases. History of 
urinary tract infec�on (UTI) was noted in 
25.4%, while a history of urosepsis was rare 
(1.7%). Ten pa�ents (8.5%) had a past history 
of surgery. Regarding stone characteris�cs, 
staghorn stones were present in 10.2%, mul�-
ple stones in 14.4%, upper calyx stones in 
5.9%, and ureteric stones in 5.1%. Hydrone-
phrosis was observed in 67.8% of pa�ents.-
Most procedures were performed with a single 
puncture (88.1%) and a tract size of less than 
28 Fr in 62.7% of cases. The opera�ve dura�on 

was less than 90 minutes in 64.4% of pa�ents. 
Residual calculi were present in 12.7% of cases 
post-procedure (table-2).
Postopera�ve fever was the most common 
infec�ve complica�on, occurring in 20 pa�ents 
(16.9%). Urinary tract infec�on was observed 
in 10 pa�ents (8.5%), pyelonephri�s in 7 
pa�ents (5.9%), and sepsis in 1 pa�ent (0.8%) 
(Table-3).



Introduc�on
Percutaneous nephrolithotomy (PCNL) is 
widely accepted as the treatment of choice for 
renal calculi larger than 2 cm [1]. It is also 
recommended for lower pole stones greater 
than 1 cm, stones in the upper ureter when 
extracorporeal shock wave lithotripsy (ESWL) 
has failed or is contraindicated, and for upper 
urinary tract stones not amenable to retro-
grade intrarenal surgery (RIRS) [1].
Despite its effec�veness, PCNL is associated 
with periopera�ve complica�ons in up to 
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one-third of pa�ents [2]. Postopera�ve fever 
and urinary tract infec�on (UTI) are the most 
common complica�ons, accoun�ng for 
approximately 21%–40% of reported adverse 
events [3]. Infec�ve complica�ons are par�cu-
larly concerning, as they may progress to 
severe systemic infec�on [4], and sepsis has 
been iden�fied as a leading periopera�ve 
cause of mortality following PCNL [5].

Several studies have evaluated pa�ent-related, 
stone-related, and procedure-related factors 

influencing postopera�ve complica�ons [6]. 
The incidence of urosepsis following PCNL has 
been reported to range from 0.9% to 4.7% [7]. 
Factors such as prolonged opera�ve �me, 
increased bacterial load in urine, severity of 
urinary tract obstruc�on, and the presence of 
infected stones significantly increase the risk of 
postopera�ve febrile UTI and urosepsis [8, 9].

The present study was undertaken to assess 
postopera�ve infec�ve complica�ons follow-
ing PCNL and to iden�fy pa�ent-, stone-, and 
procedure-related risk factors associated with 
these complica�ons.

Methods

Study Design and Setting: This was an ins�tu-
�on-based observa�onal study conducted in 
the Department of Urology, Satkhira Medical 
College Hospital.

Study Population: All pa�ents who underwent 
percutaneous nephrolithotomy at the study 
center over a 3-year period from January 2023 
to December 2025 were included in the study.

Aims and Objectives: To determine the propor-
�on of pa�ents who developed postopera�ve 
infec�ve complica�ons following PCNL.

Data Collection: Demographic details, clinical 
presenta�on (including pain and history of 
urinary tract infec�on), and associated comor-
bidi�es such as diabetes mellitus and systemic 
hypertension were recorded. Informa�on 
regarding previous renal interven�ons, includ-
ing open surgery, endoscopic procedures, and 
ESWL within the preceding 10 years, was also 
collected. A history of preopera�ve double-J 
(DJ) sten�ng or percutaneous nephrostomy 
(PCN) placement was noted.

Laboratory inves�ga�ons included complete 
blood count (hemoglobin, total and differen�al 
leukocyte counts, erythrocyte sedimenta�on 
rate) and renal func�on tests (blood urea and 
serum crea�nine). Radiological evalua�on was 

performed using computed tomography (CT) 
to assess stone characteris�cs, while func�on-
al assessment was carried out using intrave-
nous urography or CT urography.

Stone-related parameters evaluated included 
stone volume (cm³), presence of staghorn 
calculi (complete or par�al), associated upper 
ureteric stones, hydronephrosis, and stone 
density. Complete staghorn calculi were 
defined as stones involving two or more caly-
ces, while par�al staghorn calculi involved the 
renal pelvis with extension into two or fewer 
calyces.

Procedure-related variables included opera�ve 
dura�on (≤90 minutes or >90 minutes), 
number of access tracts (single or mul�ple), 
tract size (≤22 Fr or >22 Fr), and use of 
nephrostomy tube or DJ stent.

Preoperative Management: All pa�ents under-
went urine culture tes�ng prior to surgery. 
Those with posi�ve cultures received 
culture-specific an�bio�cs un�l sterile urine 
was achieved. Surgery was deferred in pa�ents 
with ac�ve infec�on or fever un�l clinical reso-
lu�on. PCN was performed preopera�vely in 
pa�ents with pyonephrosis. Prophylac�c an�-
bio�cs—either second-genera�on cephalo-
sporins or culture-specific agents—were 
administered at the �me of anesthesia induc-
�on.

Operative Technique: Under general anesthe-
sia, retrograde ureteric catheteriza�on was 
performed on the affected side. Pa�ents were 
posi�oned prone, and percutaneous renal 
access was obtained under fluoroscopic guid-
ance using an 18-gauge diamond-�p puncture 
needle. A hydrophilic guidewire was inserted, 
followed by tract dilata�on using Alken metal 
dilators, and placement of an Amplatz sheath. 
Stone fragmenta�on was achieved using a 
pneuma�c lithoclast, and fragments were 
removed. Intraopera�ve assessment of stone 

clearance was performed fluoroscopically. A DJ 
stent, ureteric catheter, or nephrostomy tube 
was placed as indicated.

Postoperative Care and Definitions: Pa�ents 
were monitored in the ward for 3–5 days post-
opera�vely. Vital signs and total leukocyte 
count were assessed daily. Urine culture was 
obtained on the first postopera�ve day. Fever 
was defined as a temperature exceeding 38°C 
on any postopera�ve day. Pyelonephri�s was 
diagnosed in pa�ents with fever accompanied 
by a leukocyte count greater than 12,000/m-
m³. Sepsis was diagnosed when at least two of 
the following criteria were present: abnormal 
leukocyte count (>12,000 or <4,000/mm³), 
temperature >38°C or <36°C, heart rate >90 
beats/min, or respiratory rate >20 
breaths/min. Residual calculi were evaluated 
using ultrasonography and X-ray, with stones 
larger than 8 mm considered clinically signifi-
cant residual fragments.

Result 
A total of 118 pa�ents were included, with a 
mean age of 42.4 ± 13.2 years. Males slightly 
predominated (55.9%). Stone laterality was 
nearly equal between right (51.7%) and le� 
(48.3%) kidneys (Table-1). 
A total of 118 pa�ents undergoing the proce-
dure were analyzed. The majority presented 
with flank pain (81.4%), with comorbidi�es 
including diabetes mellitus in 50.8% and 
hypertension in 71.2% of cases. History of 
urinary tract infec�on (UTI) was noted in 
25.4%, while a history of urosepsis was rare 
(1.7%). Ten pa�ents (8.5%) had a past history 
of surgery. Regarding stone characteris�cs, 
staghorn stones were present in 10.2%, mul�-
ple stones in 14.4%, upper calyx stones in 
5.9%, and ureteric stones in 5.1%. Hydrone-
phrosis was observed in 67.8% of pa�ents.-
Most procedures were performed with a single 
puncture (88.1%) and a tract size of less than 
28 Fr in 62.7% of cases. The opera�ve dura�on 

was less than 90 minutes in 64.4% of pa�ents. 
Residual calculi were present in 12.7% of cases 
post-procedure (table-2).
Postopera�ve fever was the most common 
infec�ve complica�on, occurring in 20 pa�ents 
(16.9%). Urinary tract infec�on was observed 
in 10 pa�ents (8.5%), pyelonephri�s in 7 
pa�ents (5.9%), and sepsis in 1 pa�ent (0.8%) 
(Table-3).
Table I: Demographic Characteris�cs of the 
Study Popula�on (n = 118).

Variable
Age (years) (Mean ± SD) 42.4 ± 13.2

66 (55.9%)
52 (44.1%)
61 (51.7%)
57 (48.3%)

Male
Female
Right
Le�

Stone laterality

Sex

Value

Table II: Pa�ent Characteris�cs and Procedur-
al Details (n = 118).

Variable

96 (81.4)
60 (50.8)
84 (71.2)
30 (25.4)

2 (1.7)
10 (8.5)

12 (10.2)
17 (14.4)

7 (5.9)
6 (5.1)

80 (67.8)

104 (88.1)
14 (11.9)

74 (62.7)
44 (37.3)

76 (64.4)
42 (35.6)
15 (12.7)

Flank pain
Diabetes Mellitus (DM)

Hypertension (HTN)
History of UTI

History of Urosepsis
Past history of surgery

Stone type
  Staghorn
  Mul�ple

  Upper calyx
  Ureter

Hydronephrosis
Puncture number
  Single puncture

  Mul�ple punctures
Tract size
  < 28 Fr
  > 28 Fr

Operative duration
  < 90 min
  > 90 min

Residual calculi present

Frequency
n (%)
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Table II: Postopera�ve Infec�ous Complica-
�ons Following PCNL (n = 118).

Outcome

20 (16.9) 
10 (8.5)
7 (5.9)
1 (0.8) 

Fever 
UTI 

Pyelonephri�s 
Sepsis 

Frequency
n (%)

Discussion
Percutaneous nephrolithotomy (PCNL) 
remains the most commonly performed proce-
dure for large and complex renal stones. While 
the safety and efficacy of the procedure are 
well established, infec�ous complica�ons 
con�nue to pose significant risks, o�en result-
ing in prolonged hospitaliza�on and addi�onal 
an�bio�c therapy. Sepsis has been iden�fied 
as the leading cause of periopera�ve mortality 
following PCNL [10].
In the present study, the incidence of postop-
era�ve infec�ous complica�ons was as follows: 
fever in 16.9%, urinary tract infec�on (UTI) in 
8.5%, pyelonephri�s in 5.9%, and sepsis in 
0.8%. Rivera et al. [10] conducted a prospec-
�ve study of 227 pa�ents and reported infec-
�ous complica�ons in 16%, including UTI/py-
elonephri�s in 5%, systemic inflammatory 
response syndrome (SIRS) in 9%, and sepsis in 
0.9%. Similarly, Sharma et al. [11] analyzed 
data from the Clinical Research Office of the 
Endourological Society (CROES) and found that 
10.4% of 5,313 pa�ents developed postopera-
�ve fever (>38.5°C).
Several studies have inves�gated risk factors 
associated with infec�ous complica�ons. 
Sharma et al. [11] found that renal failure 
(serum crea�nine >1.4 mg/dL), staghorn calcu-
li, severe preopera�ve hydronephrosis, mul�-
ple punctures, and prolonged opera�ve dura-
�on were significant predictors. Consistent 
with our findings, diabetes mellitus and com-
plete staghorn calculi were iden�fied as major 
risk factors for infec�ve complica�ons by Wei 

et al. [12]. Yang et al. [13] reported that urine 
leukocyte count and stone size were predic�ve 
for both fever and SIRS, with postopera�ve 
complica�on rates of 12.2% for fever and 
27.4% for SIRS. Other studies have also iden�-
fied stone burden and history of recurrent 
urinary tract infec�ons as independent risk 
factors for infec�ous complica�ons, and preex-
is�ng urinary tract infec�on further increases 
the risk of postopera�ve fever.
In our study, the number of punctures, tract 
size, preopera�ve sten�ng, and presence of 
hydronephrosis were not significantly associat-
ed with infec�ous complica�ons. Interes�ngly, 
a prior history of renal surgery was found to be 
a risk factor for postopera�ve fever and sepsis, 
which contrasts with some previous reports.
Conclusions
Post-PCNL complica�ons are more commonly 
found in pa�ents with a history of preopera�ve 
UTI, previous history or renal surgeries, large 
stone burden, opera�ve procedure more than 
90 min and presence of residual calculi. The 
number or size of the tracts was not associated 
with significant risk. This study was conducted 
in a single ins�tute with different surgeons 
performing the same procedure.
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Discussion
Percutaneous nephrolithotomy (PCNL) 
remains the most commonly performed proce-
dure for large and complex renal stones. While 
the safety and efficacy of the procedure are 
well established, infec�ous complica�ons 
con�nue to pose significant risks, o�en result-
ing in prolonged hospitaliza�on and addi�onal 
an�bio�c therapy. Sepsis has been iden�fied 
as the leading cause of periopera�ve mortality 
following PCNL [10].
In the present study, the incidence of postop-
era�ve infec�ous complica�ons was as follows: 
fever in 16.9%, urinary tract infec�on (UTI) in 
8.5%, pyelonephri�s in 5.9%, and sepsis in 
0.8%. Rivera et al. [10] conducted a prospec-
�ve study of 227 pa�ents and reported infec-
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elonephri�s in 5%, systemic inflammatory 
response syndrome (SIRS) in 9%, and sepsis in 
0.9%. Similarly, Sharma et al. [11] analyzed 
data from the Clinical Research Office of the 
Endourological Society (CROES) and found that 
10.4% of 5,313 pa�ents developed postopera-
�ve fever (>38.5°C).
Several studies have inves�gated risk factors 
associated with infec�ous complica�ons. 
Sharma et al. [11] found that renal failure 
(serum crea�nine >1.4 mg/dL), staghorn calcu-
li, severe preopera�ve hydronephrosis, mul�-
ple punctures, and prolonged opera�ve dura-
�on were significant predictors. Consistent 
with our findings, diabetes mellitus and com-
plete staghorn calculi were iden�fied as major 
risk factors for infec�ve complica�ons by Wei 

et al. [12]. Yang et al. [13] reported that urine 
leukocyte count and stone size were predic�ve 
for both fever and SIRS, with postopera�ve 
complica�on rates of 12.2% for fever and 
27.4% for SIRS. Other studies have also iden�-
fied stone burden and history of recurrent 
urinary tract infec�ons as independent risk 
factors for infec�ous complica�ons, and preex-
is�ng urinary tract infec�on further increases 
the risk of postopera�ve fever.
In our study, the number of punctures, tract 
size, preopera�ve sten�ng, and presence of 
hydronephrosis were not significantly associat-
ed with infec�ous complica�ons. Interes�ngly, 
a prior history of renal surgery was found to be 
a risk factor for postopera�ve fever and sepsis, 
which contrasts with some previous reports.
Conclusions
Post-PCNL complica�ons are more commonly 
found in pa�ents with a history of preopera�ve 
UTI, previous history or renal surgeries, large 
stone burden, opera�ve procedure more than 
90 min and presence of residual calculi. The 
number or size of the tracts was not associated 
with significant risk. This study was conducted 
in a single ins�tute with different surgeons 
performing the same procedure.
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Abstract
Background & objec�ves: Brachial plexus block (BPB) is a well-established and effec�ve anesthe-
sia technique for surgeries of the lower arm, forearm, and hand. BPB ensures op�mal surgical 
condi�ons through complete muscle relaxa�on, stable intraopera�ve hemodynamics, sympa-
the�c block, and prolonged postopera�ve analgesia. The introduc�on of ultrasound guidance has 
improved the safety and accuracy of BPB, offering higher success rates and fewer complica�ons 
than tradi�onal techniques. The objec�ve of this study was to compare the effec�veness and 
success rate of the blind (Landmark Technique) and ultrasound-guided approaches for perform-
ing supraclavicular brachial plexus block. Methods: This prospec�ve observa�onal study was 
conducted at the Department of Anesthesia, Satkhira Medical College & Hospital, Satkhira, 
Bangladesh, from Jan 2025 to Aug 2025. The study included ninety pa�ents aged 18 to 65 years 
who were scheduled for upper limb surgeries. Ethical approval was obtained, and informed 
consent was acquired from all par�cipants. The pa�ents were randomly assigned to two groups: 
Group LM (Landmark Technique) and Group US (Ultrasound-guided). Supraclavicular brachial 
plexus block was performed using either the Landmark or Ultrasound method. Results: The aver-
age age and gender distribu�on were similar between the two groups. However, the LM group 
had a higher mean weight. The procedure �me was significantly shorter in the LM group (324±73 
seconds) compared to the US group (606±121 seconds). Sensory and motor block onset occurred 
more quickly in the US group, which also experienced longer dura�ons of both sensory and motor 
blocks. The success rate for the US group was 100%, while the LM group had a success rate of 
86.67%. The US group had no reported complica�ons, whereas the LM group had a complica�on 
rate of 15.56%. Conclusion: The study concluded that ultrasound-guided supraclavicular brachial 
plexus block is superior to the landmark technique. The ultrasound-guided approach achieved a 
100% success rate, faster sensory and motor block onset, longer anesthesia dura�on, and no 
complica�ons. In contrast, the landmark technique had a lower success rate of 86.67% and a 
complica�on rate of 15.56%, despite having a shorter procedural �me.
Keywords: Landmark technique, USG Guided and Brachial Plexus Block.
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Introduc�on
Brachial plexus block (BPB) is a well-estab-
lished, safe, and effec�ve anesthesia tech-
nique for surgeries involving the distal upper 
limb, including the lower arm, forearm, and 
hand [1]. It provides dense anesthesia of the 
brachial plexus, ensuring op�mal surgical 
condi�ons by enabling complete muscle relax-
a�on, stable intraopera�ve hemodynamics, 
sympathe�c block, and prolonged postopera-
�ve analgesia [2]. Key benefits of this tech-
nique include excellent intraopera�ve anes-
thesia, effec�ve muscle relaxa�on, improved 
pain scores during recovery, and lower 
incidences of nausea and vomi�ng [2]. 
Furthermore, BPB may offer greater cost-effec-
�veness compared to general anesthesia [3]. 
Several approaches, including the supraclavic-
ular, interscalene, infraclavicular, and axillary 
techniques, have been employed for brachial 
plexus blockade, each offering rapid onset and 
reliable anesthesia [4]. Among these, the 
supraclavicular approach is one of the most 
commonly u�lized, as it provides consistent 
and predictable anesthesia across the en�re 
upper extremity. Addi�onally, the supraclavic-
ular approach is considered one of the easiest 
and most effec�ve methods for achieving 
brachial plexus blockade [5]. O�en referred to 
as the “spinal of the arm” due to its compre-
hensive anesthesia in this area, the supracla-
vicular method was first described by Kulen-
kampff in 1912 [6]. Recently, regional anesthe-
sia techniques, favored for their affordability, 
effec�veness, safety, and postopera�ve advan-
tages, have grown more popular than general 
anesthesia [6].
The interscalene brachial plexus block can be 
administered using various methods: the 
conven�onal blind technique or ultrasound 
(US)-guided approaches. In the tradi�onal 
technique, commonly referred to as the land-
mark method, anesthesiologists use the pares-

thesia technique, inser�ng a needle at specific 
anatomical landmarks un�l the pa�ent reports 
sensa�on in the relevant sensory distribu�on 
[7]. This conven�onal landmark technique for 
the supraclavicular block o�en requires mul�-
ple needle inser�ons, which can prolong the 
procedure, cause discomfort, and increase the 
risk of complica�ons such as nerve and vascu-
lar injury [8]. In recent years, ultrasound guid-
ance has become widely adopted for peripher-
al nerve blocks, allowing anesthesiologists to 
directly visualize the nerves, the needle �p, 
and the distribu�on of local anesthe�c [7]. 
Moreover, ultrasound imaging provides clear 
visualiza�on of surrounding structures, such as 
blood vessels and lungs [7]. As a result, ultra-
sound guidance has progressively established 
itself as the standard approach in regional 
anesthesia [8].

The advent of ultrasound technology and 
advancements in anatomical sonography have 
revolu�onized regional anesthesia, enabling 
precise needle placement, clear visualiza�on 
of nerve and plexus structures, and con�nuous 
monitoring of local anesthe�c spread. These 
improvements enhance safety, reduce compli-
ca�on rates, and increase the success rate of 
ultrasound-guided supraclavicular brachial 
plexus blocks [10]. Studies have shown that 
ultrasound guidance yields higher success 
rates and faster sensory and motor blockade 
onset �mes. For instance, one study reported 
an 85% success rate for ultrasound-guided 
blocks, compared to 78% for nerve s�mula�on 
techniques, underscoring the benefits of visu-
alizing anatomical structures during the proce-
dure [11]. Furthermore, ultrasound-guided 
brachial plexus blocks not only enhance the 
accuracy of anesthe�c delivery but also reduce 
the risk of accidental injury to nearby vascular 
and neural structures [11,12]. Given the clear 
advantages of ultrasound guidance over 

conven�onal techniques, this study aims to 
compare the effec�veness and success rate of 
blind (Landmark Technique) and ultra-
sound-guided approaches for supraclavicular 
brachial plexus block.

Methodology & Materials

This prospec�ve observa�onal study was 
conducted at the Department of Anesthesia, 
Satkhira Medical College & Hospital, Bangla-
desh, from Jan 2025 to Aug 2025. Ninety 
pa�ents scheduled for upper limb surgeries 
were included based on specific inclusion and 
exclusion criteria and were randomly divided 
into two groups: Group LM (Landmark Tech-
nique) and Group US (Ultrasound-guided tech-
nique). Ethical approval and informed consent 
were obtained. All pa�ents received pre-anes-
the�c evalua�ons and premedica�on. The 
supraclavicular brachial plexus block was 
performed under asep�c condi�ons with 30 ml 
of 0.5% bupivacaine & 2%lignocaine. In the 
Landmark technique, the subclavian artery 
was palpated, and a�er skin infiltra�on with 
2% lignocaine, an 20G needle was inserted for 
the block. In the Ultrasound technique, the 
subclavian artery was visualized with ultra-
sound, and an 20G needle was guided to the 
brachial plexus sheath, with the anesthe�c 
injected a�er feeling a “pop.” Procedure �me, 
sensory and motor blockade onset, and dura-
�on were recorded. Hemodynamic parameters 
were monitored, and motor and sensory 
recovery were assessed post-surgery. Data 
collected included age, gender, weight, and 
procedure details like �me taken, onset, and 
dura�on of blockade, as well as block failure 
cases. Sensory and motor blocks were graded, 
and sta�s�cal analysis was performed using 
SPSS so�ware. Con�nuous data were 
expressed as mean±SD, while categorical data 
were presented as numbers (%). Significance 
was assessed using chi-square and indepen-
dent t-tests at a 5% confidence level.

Result

The average age was 32.07 ± 12.34 years in the 
Landmark (LM) group and 37.77 ± 17.72 years 
in the US group, with no sta�s�cally significant 
difference between the groups. The mean 
weight was higher in the LM group (58.9 ± 5.5 
kg) compared to the US group (52.8 ± 8.8 kg). 
In terms of gender distribu�on, the LM group 
had 53.33% males and 46.67% females, while 
the US group had 62.22% males and 37.78% 
females, with no significant difference (Table 
1). The �me required for the procedure was 
notably shorter in the LM group (323.95 ± 
72.51 seconds) compared to the US group 
(606.33 ± 121.13 seconds). The onset of senso-
ry and motor blocks was faster in the US group, 
with sensory onset at 7.43 ± 2.87 seconds and 
motor onset at 14.76 ± 0.11 seconds, com-
pared to 10.88 ± 4.66 seconds and 16.17 ± 2.77 
seconds in the LM group, respec�vely. Addi-
�onally, the dura�on of motor blockade was 
longer in the US group (517.33 ± 95.79 
seconds) versus the LM group (430.72 ± 80.9 
seconds), as was the dura�on of sensory block-
ade (580 ± 97.49 seconds in the US group vs. 
505.33 ± 92.13 seconds in the LM group) (Table 
2). In terms of effec�veness, the US-guided 
method achieved a 100% complete block 
success rate, while the LM group had a slightly 
lower success rate, with 86.67% complete and 
13.33% incomplete blocks. Complica�on rates 
were also significantly different; 15.56% of 
par�cipants in the LM group experienced com-
plica�ons, while no complica�ons were report-
ed in the US group (Table 3).

Discussion
Regional anesthesia, especially brachial plexus 
blocks, plays a crucial role in modern anesthe-
siology for managing pain during upper limb 
surgeries. The supraclavicular approach to this 
block is preferred because it reliably provides 
complete anesthesia to the upper limb with a 
quick onset and consistent nerve coverage. 

Tradi�onally, this block is performed using 
anatomical landmarks, a technique o�en 
referred to as the “blind” or landmark-based 
approach. Although generally effec�ve, the 
landmark technique presents challenges due 
to its reliance on indirect guidance. It is suscep-
�ble to inaccuracies, especially with anatomi-
cal varia�ons or difficulty loca�ng the intersca-
lene groove, which may lead to block failure or 
require mul�ple needle passes [7].
The success of a brachial plexus block relies on 

mul�ple factors, including the chosen tech-
nique, the anesthe�st’s experience, the 
pa�ent’s body composi�on, and the dosage 
and type of anesthe�c used. Recently, 
real-�me ultrasound guidance has emerged as 
a valuable tool for peripheral nerve blocks and 
is quickly gaining importance in regional anes-
thesia. This advancement has enhanced the 
success rate of supraclavicular brachial plexus 
blocks by allowing visualiza�on of the brachial 
plexus, subclavian artery, first rib, and pleura, 
leading to more precise and effec�ve blocks 
[13].

This prospec�ve observa�onal study examined 
the efficacy, safety, and procedural characteris-
�cs of blind landmark-guided (LM) versus ultra-
sound (US)-guided supraclavicular brachial 
plexus blocks in pa�ents undergoing elec�ve 
upper limb surgeries. The average age was 
slightly higher in the US group (37.77 ± 17.72 
years) than in the LM group (32.07 ± 12.34 
years), though this difference was not sta�s�-
cally significant. Gender distribu�on was also 
similar, with 53.33% males and 46.67% females 
in the LM group and 62.22% males and 37.78% 
females in the US group. Although average 
weight differed between groups, this differ-
ence was not sta�s�cally tested. Varia�ons in 
weight could influence needle depth and anes-
the�c spread, par�cularly in landmark-guided 
techniques, as anatomical landmarks may be 
affected by body composi�on. However, ultra-
sound guidance allows the operator to visual-
ize nerve structures directly, minimizing the 
effect of weight differences on procedural 
accuracy. This demographic distribu�on is 
consistent with the general pa�ent popula�on 
receiving brachial plexus blocks, suppor�ng 
the sample’s representa�veness [7,11,14,15].

In terms of procedural characteris�cs, the �me 
required for the US-guided block was signifi-
cantly longer compared to the LM technique. 
Both techniques were performed by consul-

tants, who were more accustomed to the land-
mark approach, which contributed to the 
shorter block �me for this method. In contrast, 
ultrasound guidance was a rela�vely newer 
skill, requiring addi�onal �me. Rou�ne use of 
ultrasound guidance in clinical prac�ce 
demands advanced ultrasonographic equip-
ment and extensive training to achieve profi-
ciency [16]. Williams et al. conducted a study 
to determine the number of brachial plexus 
blocks required to achieve a sa�sfactory level 
of proficiency with the technique. They 
es�mated that performing at least 62 blocks is 
necessary to reach a success rate of 87% [10]. 
The extended �me required for block perfor-
mance in the US group can be a�ributed to 
moderate proficiency in ultrasound use.

Our study demonstrated that the onset of both 
sensory and motor blockade was significantly 
quicker in the US-guided group compared to 
the LM group. Similarly, a study by Raghove et 
al. also found that sensory and motor block 
onset occurred earlier in the US-guided group 
than in the conven�onal group [17]. The 
delayed onset observed in the landmark tech-
nique can be a�ributed to its blind approach, 
where the anesthe�c is injected perivascularly 
with the expecta�on that it will diffuse around 
the nerves. In contrast, ultrasound guidance 
allows precise deposi�on of the anesthe�c 
near the nerve plexus under direct visualiza-
�on, accelera�ng the block’s onset.

The onset of motor blockade was closely 
aligned with that of sensory blockade, consis-
tent with findings from studies by Williams et 
al., Honnannavar et al., and Veeresham et al. 
[10,11,18]. In our study, both sensory and 
motor blockade dura�ons were notably longer 
in the ultrasound-guided group compared to 
the landmark group. Specifically, sensory 
blockade lasted 505.33 ± 92.13 minutes in the 
landmark group and 580 ± 97.49 minutes with 
ultrasound guidance. Likewise, motor block-

ade dura�on was 413.92 ± 79.66 minutes in 
the landmark group and extended to 518.33 ± 
94.79 minutes in the ultrasound group, a 
sta�s�cally significant difference. This 
increased dura�on can be a�ributed to the 
precise deposi�on of anesthe�c closer to the 
plexus, resul�ng in a denser blockade. Similar-
ly, Dureja et al. observed longer dura�ons of 
analgesia in both ultrasound and nerve s�mu-
lator groups compared to the conven�onal 
approach [15].

The block was successful in 86.67% of pa�ents 
in group LM and 100% in the US group. Total 
failure of the block occurred in 13.33% of the 
LM group. Vincent W. S. Chan et al. found that 
the block was successful in 95% of cases a�er 
one a�empt in a guided block [6]. The high 
success rate with USG can be explained by 
direct visualiza�on of the plexus under ultra-
sound and drug injec�on around the plexus 
under real-�me monitoring. None of our study 
groups had nerve injury, pneumothorax, or 
local anesthe�c toxicity. Vessel puncture 
occurred in 15.56% of the LM group, whereas 
it was nil in the US group, and this difference 
was sta�s�cally significant. Karpal et al. report-
ed no complica�ons in their study of ultra-
sound-guided supraclavicular brachial plexus 
block [19]. In a study conducted by Veeresham 
et al., they observed vessel puncture in 16.67% 
of cases in a conven�onal group with no com-
plica�ons in the ultrasound-guided technique 
[18]. The use of ultrasound allows for be�er 
iden�fica�on and avoidance of vascular struc-
tures, reducing the risk of vessel puncture.

The study has several limita�ons. The anesthe-
siologists’ experience level with the ultrasound 
technique varied, possibly impac�ng the 
procedure �me and success rates. The study 
did not account for the learning curve associat-
ed with ultrasound guidance. Also, the 
follow-up period was short, restric�ng the 
assessment of long-term outcomes and com-

plica�ons associated with each technique.

Conclusion

The study concludes that ultrasound (US)-guid-
ed supraclavicular brachial plexus blocks have 
significant advantages over the tradi�onal 
blind landmark (LM) technique. Key findings 
include a higher success rate (100% vs 86.67%), 
faster onset of sensory and motor blocks, and 
longer dura�ons of anesthesia and motor 
blockade with the US method. Addi�onally, the 
US group experienced no complica�ons, while 
the LM group had a 15.56% complica�on rate, 
mainly due to vessel punctures. Despite the 
longer procedural �me for US-guided blocks, 
their increased precision, effec�veness, and 
safety make them a superior method for 
brachial plexus blocks in upper limb surgeries.
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Introduc�on
Brachial plexus block (BPB) is a well-estab-
lished, safe, and effec�ve anesthesia tech-
nique for surgeries involving the distal upper 
limb, including the lower arm, forearm, and 
hand [1]. It provides dense anesthesia of the 
brachial plexus, ensuring op�mal surgical 
condi�ons by enabling complete muscle relax-
a�on, stable intraopera�ve hemodynamics, 
sympathe�c block, and prolonged postopera-
�ve analgesia [2]. Key benefits of this tech-
nique include excellent intraopera�ve anes-
thesia, effec�ve muscle relaxa�on, improved 
pain scores during recovery, and lower 
incidences of nausea and vomi�ng [2]. 
Furthermore, BPB may offer greater cost-effec-
�veness compared to general anesthesia [3]. 
Several approaches, including the supraclavic-
ular, interscalene, infraclavicular, and axillary 
techniques, have been employed for brachial 
plexus blockade, each offering rapid onset and 
reliable anesthesia [4]. Among these, the 
supraclavicular approach is one of the most 
commonly u�lized, as it provides consistent 
and predictable anesthesia across the en�re 
upper extremity. Addi�onally, the supraclavic-
ular approach is considered one of the easiest 
and most effec�ve methods for achieving 
brachial plexus blockade [5]. O�en referred to 
as the “spinal of the arm” due to its compre-
hensive anesthesia in this area, the supracla-
vicular method was first described by Kulen-
kampff in 1912 [6]. Recently, regional anesthe-
sia techniques, favored for their affordability, 
effec�veness, safety, and postopera�ve advan-
tages, have grown more popular than general 
anesthesia [6].
The interscalene brachial plexus block can be 
administered using various methods: the 
conven�onal blind technique or ultrasound 
(US)-guided approaches. In the tradi�onal 
technique, commonly referred to as the land-
mark method, anesthesiologists use the pares-
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thesia technique, inser�ng a needle at specific 
anatomical landmarks un�l the pa�ent reports 
sensa�on in the relevant sensory distribu�on 
[7]. This conven�onal landmark technique for 
the supraclavicular block o�en requires mul�-
ple needle inser�ons, which can prolong the 
procedure, cause discomfort, and increase the 
risk of complica�ons such as nerve and vascu-
lar injury [8]. In recent years, ultrasound guid-
ance has become widely adopted for peripher-
al nerve blocks, allowing anesthesiologists to 
directly visualize the nerves, the needle �p, 
and the distribu�on of local anesthe�c [7]. 
Moreover, ultrasound imaging provides clear 
visualiza�on of surrounding structures, such as 
blood vessels and lungs [7]. As a result, ultra-
sound guidance has progressively established 
itself as the standard approach in regional 
anesthesia [8].

The advent of ultrasound technology and 
advancements in anatomical sonography have 
revolu�onized regional anesthesia, enabling 
precise needle placement, clear visualiza�on 
of nerve and plexus structures, and con�nuous 
monitoring of local anesthe�c spread. These 
improvements enhance safety, reduce compli-
ca�on rates, and increase the success rate of 
ultrasound-guided supraclavicular brachial 
plexus blocks [10]. Studies have shown that 
ultrasound guidance yields higher success 
rates and faster sensory and motor blockade 
onset �mes. For instance, one study reported 
an 85% success rate for ultrasound-guided 
blocks, compared to 78% for nerve s�mula�on 
techniques, underscoring the benefits of visu-
alizing anatomical structures during the proce-
dure [11]. Furthermore, ultrasound-guided 
brachial plexus blocks not only enhance the 
accuracy of anesthe�c delivery but also reduce 
the risk of accidental injury to nearby vascular 
and neural structures [11,12]. Given the clear 
advantages of ultrasound guidance over 

conven�onal techniques, this study aims to 
compare the effec�veness and success rate of 
blind (Landmark Technique) and ultra-
sound-guided approaches for supraclavicular 
brachial plexus block.

Methodology & Materials

This prospec�ve observa�onal study was 
conducted at the Department of Anesthesia, 
Satkhira Medical College & Hospital, Bangla-
desh, from Jan 2025 to Aug 2025. Ninety 
pa�ents scheduled for upper limb surgeries 
were included based on specific inclusion and 
exclusion criteria and were randomly divided 
into two groups: Group LM (Landmark Tech-
nique) and Group US (Ultrasound-guided tech-
nique). Ethical approval and informed consent 
were obtained. All pa�ents received pre-anes-
the�c evalua�ons and premedica�on. The 
supraclavicular brachial plexus block was 
performed under asep�c condi�ons with 30 ml 
of 0.5% bupivacaine & 2%lignocaine. In the 
Landmark technique, the subclavian artery 
was palpated, and a�er skin infiltra�on with 
2% lignocaine, an 20G needle was inserted for 
the block. In the Ultrasound technique, the 
subclavian artery was visualized with ultra-
sound, and an 20G needle was guided to the 
brachial plexus sheath, with the anesthe�c 
injected a�er feeling a “pop.” Procedure �me, 
sensory and motor blockade onset, and dura-
�on were recorded. Hemodynamic parameters 
were monitored, and motor and sensory 
recovery were assessed post-surgery. Data 
collected included age, gender, weight, and 
procedure details like �me taken, onset, and 
dura�on of blockade, as well as block failure 
cases. Sensory and motor blocks were graded, 
and sta�s�cal analysis was performed using 
SPSS so�ware. Con�nuous data were 
expressed as mean±SD, while categorical data 
were presented as numbers (%). Significance 
was assessed using chi-square and indepen-
dent t-tests at a 5% confidence level.

Result

The average age was 32.07 ± 12.34 years in the 
Landmark (LM) group and 37.77 ± 17.72 years 
in the US group, with no sta�s�cally significant 
difference between the groups. The mean 
weight was higher in the LM group (58.9 ± 5.5 
kg) compared to the US group (52.8 ± 8.8 kg). 
In terms of gender distribu�on, the LM group 
had 53.33% males and 46.67% females, while 
the US group had 62.22% males and 37.78% 
females, with no significant difference (Table 
1). The �me required for the procedure was 
notably shorter in the LM group (323.95 ± 
72.51 seconds) compared to the US group 
(606.33 ± 121.13 seconds). The onset of senso-
ry and motor blocks was faster in the US group, 
with sensory onset at 7.43 ± 2.87 seconds and 
motor onset at 14.76 ± 0.11 seconds, com-
pared to 10.88 ± 4.66 seconds and 16.17 ± 2.77 
seconds in the LM group, respec�vely. Addi-
�onally, the dura�on of motor blockade was 
longer in the US group (517.33 ± 95.79 
seconds) versus the LM group (430.72 ± 80.9 
seconds), as was the dura�on of sensory block-
ade (580 ± 97.49 seconds in the US group vs. 
505.33 ± 92.13 seconds in the LM group) (Table 
2). In terms of effec�veness, the US-guided 
method achieved a 100% complete block 
success rate, while the LM group had a slightly 
lower success rate, with 86.67% complete and 
13.33% incomplete blocks. Complica�on rates 
were also significantly different; 15.56% of 
par�cipants in the LM group experienced com-
plica�ons, while no complica�ons were report-
ed in the US group (Table 3).

Discussion
Regional anesthesia, especially brachial plexus 
blocks, plays a crucial role in modern anesthe-
siology for managing pain during upper limb 
surgeries. The supraclavicular approach to this 
block is preferred because it reliably provides 
complete anesthesia to the upper limb with a 
quick onset and consistent nerve coverage. 

Tradi�onally, this block is performed using 
anatomical landmarks, a technique o�en 
referred to as the “blind” or landmark-based 
approach. Although generally effec�ve, the 
landmark technique presents challenges due 
to its reliance on indirect guidance. It is suscep-
�ble to inaccuracies, especially with anatomi-
cal varia�ons or difficulty loca�ng the intersca-
lene groove, which may lead to block failure or 
require mul�ple needle passes [7].
The success of a brachial plexus block relies on 

mul�ple factors, including the chosen tech-
nique, the anesthe�st’s experience, the 
pa�ent’s body composi�on, and the dosage 
and type of anesthe�c used. Recently, 
real-�me ultrasound guidance has emerged as 
a valuable tool for peripheral nerve blocks and 
is quickly gaining importance in regional anes-
thesia. This advancement has enhanced the 
success rate of supraclavicular brachial plexus 
blocks by allowing visualiza�on of the brachial 
plexus, subclavian artery, first rib, and pleura, 
leading to more precise and effec�ve blocks 
[13].

This prospec�ve observa�onal study examined 
the efficacy, safety, and procedural characteris-
�cs of blind landmark-guided (LM) versus ultra-
sound (US)-guided supraclavicular brachial 
plexus blocks in pa�ents undergoing elec�ve 
upper limb surgeries. The average age was 
slightly higher in the US group (37.77 ± 17.72 
years) than in the LM group (32.07 ± 12.34 
years), though this difference was not sta�s�-
cally significant. Gender distribu�on was also 
similar, with 53.33% males and 46.67% females 
in the LM group and 62.22% males and 37.78% 
females in the US group. Although average 
weight differed between groups, this differ-
ence was not sta�s�cally tested. Varia�ons in 
weight could influence needle depth and anes-
the�c spread, par�cularly in landmark-guided 
techniques, as anatomical landmarks may be 
affected by body composi�on. However, ultra-
sound guidance allows the operator to visual-
ize nerve structures directly, minimizing the 
effect of weight differences on procedural 
accuracy. This demographic distribu�on is 
consistent with the general pa�ent popula�on 
receiving brachial plexus blocks, suppor�ng 
the sample’s representa�veness [7,11,14,15].

In terms of procedural characteris�cs, the �me 
required for the US-guided block was signifi-
cantly longer compared to the LM technique. 
Both techniques were performed by consul-

tants, who were more accustomed to the land-
mark approach, which contributed to the 
shorter block �me for this method. In contrast, 
ultrasound guidance was a rela�vely newer 
skill, requiring addi�onal �me. Rou�ne use of 
ultrasound guidance in clinical prac�ce 
demands advanced ultrasonographic equip-
ment and extensive training to achieve profi-
ciency [16]. Williams et al. conducted a study 
to determine the number of brachial plexus 
blocks required to achieve a sa�sfactory level 
of proficiency with the technique. They 
es�mated that performing at least 62 blocks is 
necessary to reach a success rate of 87% [10]. 
The extended �me required for block perfor-
mance in the US group can be a�ributed to 
moderate proficiency in ultrasound use.

Our study demonstrated that the onset of both 
sensory and motor blockade was significantly 
quicker in the US-guided group compared to 
the LM group. Similarly, a study by Raghove et 
al. also found that sensory and motor block 
onset occurred earlier in the US-guided group 
than in the conven�onal group [17]. The 
delayed onset observed in the landmark tech-
nique can be a�ributed to its blind approach, 
where the anesthe�c is injected perivascularly 
with the expecta�on that it will diffuse around 
the nerves. In contrast, ultrasound guidance 
allows precise deposi�on of the anesthe�c 
near the nerve plexus under direct visualiza-
�on, accelera�ng the block’s onset.

The onset of motor blockade was closely 
aligned with that of sensory blockade, consis-
tent with findings from studies by Williams et 
al., Honnannavar et al., and Veeresham et al. 
[10,11,18]. In our study, both sensory and 
motor blockade dura�ons were notably longer 
in the ultrasound-guided group compared to 
the landmark group. Specifically, sensory 
blockade lasted 505.33 ± 92.13 minutes in the 
landmark group and 580 ± 97.49 minutes with 
ultrasound guidance. Likewise, motor block-

ade dura�on was 413.92 ± 79.66 minutes in 
the landmark group and extended to 518.33 ± 
94.79 minutes in the ultrasound group, a 
sta�s�cally significant difference. This 
increased dura�on can be a�ributed to the 
precise deposi�on of anesthe�c closer to the 
plexus, resul�ng in a denser blockade. Similar-
ly, Dureja et al. observed longer dura�ons of 
analgesia in both ultrasound and nerve s�mu-
lator groups compared to the conven�onal 
approach [15].

The block was successful in 86.67% of pa�ents 
in group LM and 100% in the US group. Total 
failure of the block occurred in 13.33% of the 
LM group. Vincent W. S. Chan et al. found that 
the block was successful in 95% of cases a�er 
one a�empt in a guided block [6]. The high 
success rate with USG can be explained by 
direct visualiza�on of the plexus under ultra-
sound and drug injec�on around the plexus 
under real-�me monitoring. None of our study 
groups had nerve injury, pneumothorax, or 
local anesthe�c toxicity. Vessel puncture 
occurred in 15.56% of the LM group, whereas 
it was nil in the US group, and this difference 
was sta�s�cally significant. Karpal et al. report-
ed no complica�ons in their study of ultra-
sound-guided supraclavicular brachial plexus 
block [19]. In a study conducted by Veeresham 
et al., they observed vessel puncture in 16.67% 
of cases in a conven�onal group with no com-
plica�ons in the ultrasound-guided technique 
[18]. The use of ultrasound allows for be�er 
iden�fica�on and avoidance of vascular struc-
tures, reducing the risk of vessel puncture.

The study has several limita�ons. The anesthe-
siologists’ experience level with the ultrasound 
technique varied, possibly impac�ng the 
procedure �me and success rates. The study 
did not account for the learning curve associat-
ed with ultrasound guidance. Also, the 
follow-up period was short, restric�ng the 
assessment of long-term outcomes and com-

plica�ons associated with each technique.

Conclusion

The study concludes that ultrasound (US)-guid-
ed supraclavicular brachial plexus blocks have 
significant advantages over the tradi�onal 
blind landmark (LM) technique. Key findings 
include a higher success rate (100% vs 86.67%), 
faster onset of sensory and motor blocks, and 
longer dura�ons of anesthesia and motor 
blockade with the US method. Addi�onally, the 
US group experienced no complica�ons, while 
the LM group had a 15.56% complica�on rate, 
mainly due to vessel punctures. Despite the 
longer procedural �me for US-guided blocks, 
their increased precision, effec�veness, and 
safety make them a superior method for 
brachial plexus blocks in upper limb surgeries.
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Introduc�on
Brachial plexus block (BPB) is a well-estab-
lished, safe, and effec�ve anesthesia tech-
nique for surgeries involving the distal upper 
limb, including the lower arm, forearm, and 
hand [1]. It provides dense anesthesia of the 
brachial plexus, ensuring op�mal surgical 
condi�ons by enabling complete muscle relax-
a�on, stable intraopera�ve hemodynamics, 
sympathe�c block, and prolonged postopera-
�ve analgesia [2]. Key benefits of this tech-
nique include excellent intraopera�ve anes-
thesia, effec�ve muscle relaxa�on, improved 
pain scores during recovery, and lower 
incidences of nausea and vomi�ng [2]. 
Furthermore, BPB may offer greater cost-effec-
�veness compared to general anesthesia [3]. 
Several approaches, including the supraclavic-
ular, interscalene, infraclavicular, and axillary 
techniques, have been employed for brachial 
plexus blockade, each offering rapid onset and 
reliable anesthesia [4]. Among these, the 
supraclavicular approach is one of the most 
commonly u�lized, as it provides consistent 
and predictable anesthesia across the en�re 
upper extremity. Addi�onally, the supraclavic-
ular approach is considered one of the easiest 
and most effec�ve methods for achieving 
brachial plexus blockade [5]. O�en referred to 
as the “spinal of the arm” due to its compre-
hensive anesthesia in this area, the supracla-
vicular method was first described by Kulen-
kampff in 1912 [6]. Recently, regional anesthe-
sia techniques, favored for their affordability, 
effec�veness, safety, and postopera�ve advan-
tages, have grown more popular than general 
anesthesia [6].
The interscalene brachial plexus block can be 
administered using various methods: the 
conven�onal blind technique or ultrasound 
(US)-guided approaches. In the tradi�onal 
technique, commonly referred to as the land-
mark method, anesthesiologists use the pares-
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thesia technique, inser�ng a needle at specific 
anatomical landmarks un�l the pa�ent reports 
sensa�on in the relevant sensory distribu�on 
[7]. This conven�onal landmark technique for 
the supraclavicular block o�en requires mul�-
ple needle inser�ons, which can prolong the 
procedure, cause discomfort, and increase the 
risk of complica�ons such as nerve and vascu-
lar injury [8]. In recent years, ultrasound guid-
ance has become widely adopted for peripher-
al nerve blocks, allowing anesthesiologists to 
directly visualize the nerves, the needle �p, 
and the distribu�on of local anesthe�c [7]. 
Moreover, ultrasound imaging provides clear 
visualiza�on of surrounding structures, such as 
blood vessels and lungs [7]. As a result, ultra-
sound guidance has progressively established 
itself as the standard approach in regional 
anesthesia [8].

The advent of ultrasound technology and 
advancements in anatomical sonography have 
revolu�onized regional anesthesia, enabling 
precise needle placement, clear visualiza�on 
of nerve and plexus structures, and con�nuous 
monitoring of local anesthe�c spread. These 
improvements enhance safety, reduce compli-
ca�on rates, and increase the success rate of 
ultrasound-guided supraclavicular brachial 
plexus blocks [10]. Studies have shown that 
ultrasound guidance yields higher success 
rates and faster sensory and motor blockade 
onset �mes. For instance, one study reported 
an 85% success rate for ultrasound-guided 
blocks, compared to 78% for nerve s�mula�on 
techniques, underscoring the benefits of visu-
alizing anatomical structures during the proce-
dure [11]. Furthermore, ultrasound-guided 
brachial plexus blocks not only enhance the 
accuracy of anesthe�c delivery but also reduce 
the risk of accidental injury to nearby vascular 
and neural structures [11,12]. Given the clear 
advantages of ultrasound guidance over 

conven�onal techniques, this study aims to 
compare the effec�veness and success rate of 
blind (Landmark Technique) and ultra-
sound-guided approaches for supraclavicular 
brachial plexus block.

Methodology & Materials

This prospec�ve observa�onal study was 
conducted at the Department of Anesthesia, 
Satkhira Medical College & Hospital, Bangla-
desh, from Jan 2025 to Aug 2025. Ninety 
pa�ents scheduled for upper limb surgeries 
were included based on specific inclusion and 
exclusion criteria and were randomly divided 
into two groups: Group LM (Landmark Tech-
nique) and Group US (Ultrasound-guided tech-
nique). Ethical approval and informed consent 
were obtained. All pa�ents received pre-anes-
the�c evalua�ons and premedica�on. The 
supraclavicular brachial plexus block was 
performed under asep�c condi�ons with 30 ml 
of 0.5% bupivacaine & 2%lignocaine. In the 
Landmark technique, the subclavian artery 
was palpated, and a�er skin infiltra�on with 
2% lignocaine, an 20G needle was inserted for 
the block. In the Ultrasound technique, the 
subclavian artery was visualized with ultra-
sound, and an 20G needle was guided to the 
brachial plexus sheath, with the anesthe�c 
injected a�er feeling a “pop.” Procedure �me, 
sensory and motor blockade onset, and dura-
�on were recorded. Hemodynamic parameters 
were monitored, and motor and sensory 
recovery were assessed post-surgery. Data 
collected included age, gender, weight, and 
procedure details like �me taken, onset, and 
dura�on of blockade, as well as block failure 
cases. Sensory and motor blocks were graded, 
and sta�s�cal analysis was performed using 
SPSS so�ware. Con�nuous data were 
expressed as mean±SD, while categorical data 
were presented as numbers (%). Significance 
was assessed using chi-square and indepen-
dent t-tests at a 5% confidence level.

Result

The average age was 32.07 ± 12.34 years in the 
Landmark (LM) group and 37.77 ± 17.72 years 
in the US group, with no sta�s�cally significant 
difference between the groups. The mean 
weight was higher in the LM group (58.9 ± 5.5 
kg) compared to the US group (52.8 ± 8.8 kg). 
In terms of gender distribu�on, the LM group 
had 53.33% males and 46.67% females, while 
the US group had 62.22% males and 37.78% 
females, with no significant difference (Table 
1). The �me required for the procedure was 
notably shorter in the LM group (323.95 ± 
72.51 seconds) compared to the US group 
(606.33 ± 121.13 seconds). The onset of senso-
ry and motor blocks was faster in the US group, 
with sensory onset at 7.43 ± 2.87 seconds and 
motor onset at 14.76 ± 0.11 seconds, com-
pared to 10.88 ± 4.66 seconds and 16.17 ± 2.77 
seconds in the LM group, respec�vely. Addi-
�onally, the dura�on of motor blockade was 
longer in the US group (517.33 ± 95.79 
seconds) versus the LM group (430.72 ± 80.9 
seconds), as was the dura�on of sensory block-
ade (580 ± 97.49 seconds in the US group vs. 
505.33 ± 92.13 seconds in the LM group) (Table 
2). In terms of effec�veness, the US-guided 
method achieved a 100% complete block 
success rate, while the LM group had a slightly 
lower success rate, with 86.67% complete and 
13.33% incomplete blocks. Complica�on rates 
were also significantly different; 15.56% of 
par�cipants in the LM group experienced com-
plica�ons, while no complica�ons were report-
ed in the US group (Table 3).

Discussion
Regional anesthesia, especially brachial plexus 
blocks, plays a crucial role in modern anesthe-
siology for managing pain during upper limb 
surgeries. The supraclavicular approach to this 
block is preferred because it reliably provides 
complete anesthesia to the upper limb with a 
quick onset and consistent nerve coverage. 

Variables 
LM (n=45) US (n=45) P-

value n % n % 
Age 32.07±12.34 37.77±17.72 

>0.05 Weight 
(kg) 58.9±5.5 52.8±8.8 

Gender 
Male 24 53.33 28 62.22 >0.05 Female 21 46.67 17 37.78 

 

Variables LM 
(Mean±SD) US (Mean±SD) P-

value 
Time taken for 
procedure (in 

seconds) 
323.95±72.51 606.33±121.13 <0.05 

Onset of 
sensory 10.88±4.66 7.43±2.87 <0.05 

Onset of 
Motor 16.17±2.77 14.76±0.11 <0.05 

Dura�on of 
motor 

blockade 
430.72±80.9 517.33±95.79 <0.05 

Dura�on of 
Sensory 

blockade 
505.33±92.13 580±97.49 <0.05 

 

Variables LM (n=45) US (n=45) P-
value n % n % 

Effec�veness 
Incomplete 6 13.33 0 0 <0.05 Complete 39 86.67 45 100 

Complica�ons 
Present 7 15.56 0 0 <0.05 Absent 38 84.44 45 100 

 

Table I: Demographic characteris�cs of the 
par�cipants.

Table II: Characteris�cs related to procedure.

Table III: Outcome of the study among 
par�cipants.

Tradi�onally, this block is performed using 
anatomical landmarks, a technique o�en 
referred to as the “blind” or landmark-based 
approach. Although generally effec�ve, the 
landmark technique presents challenges due 
to its reliance on indirect guidance. It is suscep-
�ble to inaccuracies, especially with anatomi-
cal varia�ons or difficulty loca�ng the intersca-
lene groove, which may lead to block failure or 
require mul�ple needle passes [7].
The success of a brachial plexus block relies on 

mul�ple factors, including the chosen tech-
nique, the anesthe�st’s experience, the 
pa�ent’s body composi�on, and the dosage 
and type of anesthe�c used. Recently, 
real-�me ultrasound guidance has emerged as 
a valuable tool for peripheral nerve blocks and 
is quickly gaining importance in regional anes-
thesia. This advancement has enhanced the 
success rate of supraclavicular brachial plexus 
blocks by allowing visualiza�on of the brachial 
plexus, subclavian artery, first rib, and pleura, 
leading to more precise and effec�ve blocks 
[13].

This prospec�ve observa�onal study examined 
the efficacy, safety, and procedural characteris-
�cs of blind landmark-guided (LM) versus ultra-
sound (US)-guided supraclavicular brachial 
plexus blocks in pa�ents undergoing elec�ve 
upper limb surgeries. The average age was 
slightly higher in the US group (37.77 ± 17.72 
years) than in the LM group (32.07 ± 12.34 
years), though this difference was not sta�s�-
cally significant. Gender distribu�on was also 
similar, with 53.33% males and 46.67% females 
in the LM group and 62.22% males and 37.78% 
females in the US group. Although average 
weight differed between groups, this differ-
ence was not sta�s�cally tested. Varia�ons in 
weight could influence needle depth and anes-
the�c spread, par�cularly in landmark-guided 
techniques, as anatomical landmarks may be 
affected by body composi�on. However, ultra-
sound guidance allows the operator to visual-
ize nerve structures directly, minimizing the 
effect of weight differences on procedural 
accuracy. This demographic distribu�on is 
consistent with the general pa�ent popula�on 
receiving brachial plexus blocks, suppor�ng 
the sample’s representa�veness [7,11,14,15].

In terms of procedural characteris�cs, the �me 
required for the US-guided block was signifi-
cantly longer compared to the LM technique. 
Both techniques were performed by consul-

tants, who were more accustomed to the land-
mark approach, which contributed to the 
shorter block �me for this method. In contrast, 
ultrasound guidance was a rela�vely newer 
skill, requiring addi�onal �me. Rou�ne use of 
ultrasound guidance in clinical prac�ce 
demands advanced ultrasonographic equip-
ment and extensive training to achieve profi-
ciency [16]. Williams et al. conducted a study 
to determine the number of brachial plexus 
blocks required to achieve a sa�sfactory level 
of proficiency with the technique. They 
es�mated that performing at least 62 blocks is 
necessary to reach a success rate of 87% [10]. 
The extended �me required for block perfor-
mance in the US group can be a�ributed to 
moderate proficiency in ultrasound use.

Our study demonstrated that the onset of both 
sensory and motor blockade was significantly 
quicker in the US-guided group compared to 
the LM group. Similarly, a study by Raghove et 
al. also found that sensory and motor block 
onset occurred earlier in the US-guided group 
than in the conven�onal group [17]. The 
delayed onset observed in the landmark tech-
nique can be a�ributed to its blind approach, 
where the anesthe�c is injected perivascularly 
with the expecta�on that it will diffuse around 
the nerves. In contrast, ultrasound guidance 
allows precise deposi�on of the anesthe�c 
near the nerve plexus under direct visualiza-
�on, accelera�ng the block’s onset.

The onset of motor blockade was closely 
aligned with that of sensory blockade, consis-
tent with findings from studies by Williams et 
al., Honnannavar et al., and Veeresham et al. 
[10,11,18]. In our study, both sensory and 
motor blockade dura�ons were notably longer 
in the ultrasound-guided group compared to 
the landmark group. Specifically, sensory 
blockade lasted 505.33 ± 92.13 minutes in the 
landmark group and 580 ± 97.49 minutes with 
ultrasound guidance. Likewise, motor block-

ade dura�on was 413.92 ± 79.66 minutes in 
the landmark group and extended to 518.33 ± 
94.79 minutes in the ultrasound group, a 
sta�s�cally significant difference. This 
increased dura�on can be a�ributed to the 
precise deposi�on of anesthe�c closer to the 
plexus, resul�ng in a denser blockade. Similar-
ly, Dureja et al. observed longer dura�ons of 
analgesia in both ultrasound and nerve s�mu-
lator groups compared to the conven�onal 
approach [15].

The block was successful in 86.67% of pa�ents 
in group LM and 100% in the US group. Total 
failure of the block occurred in 13.33% of the 
LM group. Vincent W. S. Chan et al. found that 
the block was successful in 95% of cases a�er 
one a�empt in a guided block [6]. The high 
success rate with USG can be explained by 
direct visualiza�on of the plexus under ultra-
sound and drug injec�on around the plexus 
under real-�me monitoring. None of our study 
groups had nerve injury, pneumothorax, or 
local anesthe�c toxicity. Vessel puncture 
occurred in 15.56% of the LM group, whereas 
it was nil in the US group, and this difference 
was sta�s�cally significant. Karpal et al. report-
ed no complica�ons in their study of ultra-
sound-guided supraclavicular brachial plexus 
block [19]. In a study conducted by Veeresham 
et al., they observed vessel puncture in 16.67% 
of cases in a conven�onal group with no com-
plica�ons in the ultrasound-guided technique 
[18]. The use of ultrasound allows for be�er 
iden�fica�on and avoidance of vascular struc-
tures, reducing the risk of vessel puncture.

The study has several limita�ons. The anesthe-
siologists’ experience level with the ultrasound 
technique varied, possibly impac�ng the 
procedure �me and success rates. The study 
did not account for the learning curve associat-
ed with ultrasound guidance. Also, the 
follow-up period was short, restric�ng the 
assessment of long-term outcomes and com-

plica�ons associated with each technique.

Conclusion

The study concludes that ultrasound (US)-guid-
ed supraclavicular brachial plexus blocks have 
significant advantages over the tradi�onal 
blind landmark (LM) technique. Key findings 
include a higher success rate (100% vs 86.67%), 
faster onset of sensory and motor blocks, and 
longer dura�ons of anesthesia and motor 
blockade with the US method. Addi�onally, the 
US group experienced no complica�ons, while 
the LM group had a 15.56% complica�on rate, 
mainly due to vessel punctures. Despite the 
longer procedural �me for US-guided blocks, 
their increased precision, effec�veness, and 
safety make them a superior method for 
brachial plexus blocks in upper limb surgeries.
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Introduc�on
Brachial plexus block (BPB) is a well-estab-
lished, safe, and effec�ve anesthesia tech-
nique for surgeries involving the distal upper 
limb, including the lower arm, forearm, and 
hand [1]. It provides dense anesthesia of the 
brachial plexus, ensuring op�mal surgical 
condi�ons by enabling complete muscle relax-
a�on, stable intraopera�ve hemodynamics, 
sympathe�c block, and prolonged postopera-
�ve analgesia [2]. Key benefits of this tech-
nique include excellent intraopera�ve anes-
thesia, effec�ve muscle relaxa�on, improved 
pain scores during recovery, and lower 
incidences of nausea and vomi�ng [2]. 
Furthermore, BPB may offer greater cost-effec-
�veness compared to general anesthesia [3]. 
Several approaches, including the supraclavic-
ular, interscalene, infraclavicular, and axillary 
techniques, have been employed for brachial 
plexus blockade, each offering rapid onset and 
reliable anesthesia [4]. Among these, the 
supraclavicular approach is one of the most 
commonly u�lized, as it provides consistent 
and predictable anesthesia across the en�re 
upper extremity. Addi�onally, the supraclavic-
ular approach is considered one of the easiest 
and most effec�ve methods for achieving 
brachial plexus blockade [5]. O�en referred to 
as the “spinal of the arm” due to its compre-
hensive anesthesia in this area, the supracla-
vicular method was first described by Kulen-
kampff in 1912 [6]. Recently, regional anesthe-
sia techniques, favored for their affordability, 
effec�veness, safety, and postopera�ve advan-
tages, have grown more popular than general 
anesthesia [6].
The interscalene brachial plexus block can be 
administered using various methods: the 
conven�onal blind technique or ultrasound 
(US)-guided approaches. In the tradi�onal 
technique, commonly referred to as the land-
mark method, anesthesiologists use the pares-
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thesia technique, inser�ng a needle at specific 
anatomical landmarks un�l the pa�ent reports 
sensa�on in the relevant sensory distribu�on 
[7]. This conven�onal landmark technique for 
the supraclavicular block o�en requires mul�-
ple needle inser�ons, which can prolong the 
procedure, cause discomfort, and increase the 
risk of complica�ons such as nerve and vascu-
lar injury [8]. In recent years, ultrasound guid-
ance has become widely adopted for peripher-
al nerve blocks, allowing anesthesiologists to 
directly visualize the nerves, the needle �p, 
and the distribu�on of local anesthe�c [7]. 
Moreover, ultrasound imaging provides clear 
visualiza�on of surrounding structures, such as 
blood vessels and lungs [7]. As a result, ultra-
sound guidance has progressively established 
itself as the standard approach in regional 
anesthesia [8].

The advent of ultrasound technology and 
advancements in anatomical sonography have 
revolu�onized regional anesthesia, enabling 
precise needle placement, clear visualiza�on 
of nerve and plexus structures, and con�nuous 
monitoring of local anesthe�c spread. These 
improvements enhance safety, reduce compli-
ca�on rates, and increase the success rate of 
ultrasound-guided supraclavicular brachial 
plexus blocks [10]. Studies have shown that 
ultrasound guidance yields higher success 
rates and faster sensory and motor blockade 
onset �mes. For instance, one study reported 
an 85% success rate for ultrasound-guided 
blocks, compared to 78% for nerve s�mula�on 
techniques, underscoring the benefits of visu-
alizing anatomical structures during the proce-
dure [11]. Furthermore, ultrasound-guided 
brachial plexus blocks not only enhance the 
accuracy of anesthe�c delivery but also reduce 
the risk of accidental injury to nearby vascular 
and neural structures [11,12]. Given the clear 
advantages of ultrasound guidance over 

conven�onal techniques, this study aims to 
compare the effec�veness and success rate of 
blind (Landmark Technique) and ultra-
sound-guided approaches for supraclavicular 
brachial plexus block.

Methodology & Materials

This prospec�ve observa�onal study was 
conducted at the Department of Anesthesia, 
Satkhira Medical College & Hospital, Bangla-
desh, from Jan 2025 to Aug 2025. Ninety 
pa�ents scheduled for upper limb surgeries 
were included based on specific inclusion and 
exclusion criteria and were randomly divided 
into two groups: Group LM (Landmark Tech-
nique) and Group US (Ultrasound-guided tech-
nique). Ethical approval and informed consent 
were obtained. All pa�ents received pre-anes-
the�c evalua�ons and premedica�on. The 
supraclavicular brachial plexus block was 
performed under asep�c condi�ons with 30 ml 
of 0.5% bupivacaine & 2%lignocaine. In the 
Landmark technique, the subclavian artery 
was palpated, and a�er skin infiltra�on with 
2% lignocaine, an 20G needle was inserted for 
the block. In the Ultrasound technique, the 
subclavian artery was visualized with ultra-
sound, and an 20G needle was guided to the 
brachial plexus sheath, with the anesthe�c 
injected a�er feeling a “pop.” Procedure �me, 
sensory and motor blockade onset, and dura-
�on were recorded. Hemodynamic parameters 
were monitored, and motor and sensory 
recovery were assessed post-surgery. Data 
collected included age, gender, weight, and 
procedure details like �me taken, onset, and 
dura�on of blockade, as well as block failure 
cases. Sensory and motor blocks were graded, 
and sta�s�cal analysis was performed using 
SPSS so�ware. Con�nuous data were 
expressed as mean±SD, while categorical data 
were presented as numbers (%). Significance 
was assessed using chi-square and indepen-
dent t-tests at a 5% confidence level.

Result

The average age was 32.07 ± 12.34 years in the 
Landmark (LM) group and 37.77 ± 17.72 years 
in the US group, with no sta�s�cally significant 
difference between the groups. The mean 
weight was higher in the LM group (58.9 ± 5.5 
kg) compared to the US group (52.8 ± 8.8 kg). 
In terms of gender distribu�on, the LM group 
had 53.33% males and 46.67% females, while 
the US group had 62.22% males and 37.78% 
females, with no significant difference (Table 
1). The �me required for the procedure was 
notably shorter in the LM group (323.95 ± 
72.51 seconds) compared to the US group 
(606.33 ± 121.13 seconds). The onset of senso-
ry and motor blocks was faster in the US group, 
with sensory onset at 7.43 ± 2.87 seconds and 
motor onset at 14.76 ± 0.11 seconds, com-
pared to 10.88 ± 4.66 seconds and 16.17 ± 2.77 
seconds in the LM group, respec�vely. Addi-
�onally, the dura�on of motor blockade was 
longer in the US group (517.33 ± 95.79 
seconds) versus the LM group (430.72 ± 80.9 
seconds), as was the dura�on of sensory block-
ade (580 ± 97.49 seconds in the US group vs. 
505.33 ± 92.13 seconds in the LM group) (Table 
2). In terms of effec�veness, the US-guided 
method achieved a 100% complete block 
success rate, while the LM group had a slightly 
lower success rate, with 86.67% complete and 
13.33% incomplete blocks. Complica�on rates 
were also significantly different; 15.56% of 
par�cipants in the LM group experienced com-
plica�ons, while no complica�ons were report-
ed in the US group (Table 3).

Discussion
Regional anesthesia, especially brachial plexus 
blocks, plays a crucial role in modern anesthe-
siology for managing pain during upper limb 
surgeries. The supraclavicular approach to this 
block is preferred because it reliably provides 
complete anesthesia to the upper limb with a 
quick onset and consistent nerve coverage. 

Tradi�onally, this block is performed using 
anatomical landmarks, a technique o�en 
referred to as the “blind” or landmark-based 
approach. Although generally effec�ve, the 
landmark technique presents challenges due 
to its reliance on indirect guidance. It is suscep-
�ble to inaccuracies, especially with anatomi-
cal varia�ons or difficulty loca�ng the intersca-
lene groove, which may lead to block failure or 
require mul�ple needle passes [7].
The success of a brachial plexus block relies on 

mul�ple factors, including the chosen tech-
nique, the anesthe�st’s experience, the 
pa�ent’s body composi�on, and the dosage 
and type of anesthe�c used. Recently, 
real-�me ultrasound guidance has emerged as 
a valuable tool for peripheral nerve blocks and 
is quickly gaining importance in regional anes-
thesia. This advancement has enhanced the 
success rate of supraclavicular brachial plexus 
blocks by allowing visualiza�on of the brachial 
plexus, subclavian artery, first rib, and pleura, 
leading to more precise and effec�ve blocks 
[13].

This prospec�ve observa�onal study examined 
the efficacy, safety, and procedural characteris-
�cs of blind landmark-guided (LM) versus ultra-
sound (US)-guided supraclavicular brachial 
plexus blocks in pa�ents undergoing elec�ve 
upper limb surgeries. The average age was 
slightly higher in the US group (37.77 ± 17.72 
years) than in the LM group (32.07 ± 12.34 
years), though this difference was not sta�s�-
cally significant. Gender distribu�on was also 
similar, with 53.33% males and 46.67% females 
in the LM group and 62.22% males and 37.78% 
females in the US group. Although average 
weight differed between groups, this differ-
ence was not sta�s�cally tested. Varia�ons in 
weight could influence needle depth and anes-
the�c spread, par�cularly in landmark-guided 
techniques, as anatomical landmarks may be 
affected by body composi�on. However, ultra-
sound guidance allows the operator to visual-
ize nerve structures directly, minimizing the 
effect of weight differences on procedural 
accuracy. This demographic distribu�on is 
consistent with the general pa�ent popula�on 
receiving brachial plexus blocks, suppor�ng 
the sample’s representa�veness [7,11,14,15].

In terms of procedural characteris�cs, the �me 
required for the US-guided block was signifi-
cantly longer compared to the LM technique. 
Both techniques were performed by consul-

tants, who were more accustomed to the land-
mark approach, which contributed to the 
shorter block �me for this method. In contrast, 
ultrasound guidance was a rela�vely newer 
skill, requiring addi�onal �me. Rou�ne use of 
ultrasound guidance in clinical prac�ce 
demands advanced ultrasonographic equip-
ment and extensive training to achieve profi-
ciency [16]. Williams et al. conducted a study 
to determine the number of brachial plexus 
blocks required to achieve a sa�sfactory level 
of proficiency with the technique. They 
es�mated that performing at least 62 blocks is 
necessary to reach a success rate of 87% [10]. 
The extended �me required for block perfor-
mance in the US group can be a�ributed to 
moderate proficiency in ultrasound use.

Our study demonstrated that the onset of both 
sensory and motor blockade was significantly 
quicker in the US-guided group compared to 
the LM group. Similarly, a study by Raghove et 
al. also found that sensory and motor block 
onset occurred earlier in the US-guided group 
than in the conven�onal group [17]. The 
delayed onset observed in the landmark tech-
nique can be a�ributed to its blind approach, 
where the anesthe�c is injected perivascularly 
with the expecta�on that it will diffuse around 
the nerves. In contrast, ultrasound guidance 
allows precise deposi�on of the anesthe�c 
near the nerve plexus under direct visualiza-
�on, accelera�ng the block’s onset.

The onset of motor blockade was closely 
aligned with that of sensory blockade, consis-
tent with findings from studies by Williams et 
al., Honnannavar et al., and Veeresham et al. 
[10,11,18]. In our study, both sensory and 
motor blockade dura�ons were notably longer 
in the ultrasound-guided group compared to 
the landmark group. Specifically, sensory 
blockade lasted 505.33 ± 92.13 minutes in the 
landmark group and 580 ± 97.49 minutes with 
ultrasound guidance. Likewise, motor block-

ade dura�on was 413.92 ± 79.66 minutes in 
the landmark group and extended to 518.33 ± 
94.79 minutes in the ultrasound group, a 
sta�s�cally significant difference. This 
increased dura�on can be a�ributed to the 
precise deposi�on of anesthe�c closer to the 
plexus, resul�ng in a denser blockade. Similar-
ly, Dureja et al. observed longer dura�ons of 
analgesia in both ultrasound and nerve s�mu-
lator groups compared to the conven�onal 
approach [15].

The block was successful in 86.67% of pa�ents 
in group LM and 100% in the US group. Total 
failure of the block occurred in 13.33% of the 
LM group. Vincent W. S. Chan et al. found that 
the block was successful in 95% of cases a�er 
one a�empt in a guided block [6]. The high 
success rate with USG can be explained by 
direct visualiza�on of the plexus under ultra-
sound and drug injec�on around the plexus 
under real-�me monitoring. None of our study 
groups had nerve injury, pneumothorax, or 
local anesthe�c toxicity. Vessel puncture 
occurred in 15.56% of the LM group, whereas 
it was nil in the US group, and this difference 
was sta�s�cally significant. Karpal et al. report-
ed no complica�ons in their study of ultra-
sound-guided supraclavicular brachial plexus 
block [19]. In a study conducted by Veeresham 
et al., they observed vessel puncture in 16.67% 
of cases in a conven�onal group with no com-
plica�ons in the ultrasound-guided technique 
[18]. The use of ultrasound allows for be�er 
iden�fica�on and avoidance of vascular struc-
tures, reducing the risk of vessel puncture.

The study has several limita�ons. The anesthe-
siologists’ experience level with the ultrasound 
technique varied, possibly impac�ng the 
procedure �me and success rates. The study 
did not account for the learning curve associat-
ed with ultrasound guidance. Also, the 
follow-up period was short, restric�ng the 
assessment of long-term outcomes and com-

plica�ons associated with each technique.

Conclusion

The study concludes that ultrasound (US)-guid-
ed supraclavicular brachial plexus blocks have 
significant advantages over the tradi�onal 
blind landmark (LM) technique. Key findings 
include a higher success rate (100% vs 86.67%), 
faster onset of sensory and motor blocks, and 
longer dura�ons of anesthesia and motor 
blockade with the US method. Addi�onally, the 
US group experienced no complica�ons, while 
the LM group had a 15.56% complica�on rate, 
mainly due to vessel punctures. Despite the 
longer procedural �me for US-guided blocks, 
their increased precision, effec�veness, and 
safety make them a superior method for 
brachial plexus blocks in upper limb surgeries.
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Introduc�on
Brachial plexus block (BPB) is a well-estab-
lished, safe, and effec�ve anesthesia tech-
nique for surgeries involving the distal upper 
limb, including the lower arm, forearm, and 
hand [1]. It provides dense anesthesia of the 
brachial plexus, ensuring op�mal surgical 
condi�ons by enabling complete muscle relax-
a�on, stable intraopera�ve hemodynamics, 
sympathe�c block, and prolonged postopera-
�ve analgesia [2]. Key benefits of this tech-
nique include excellent intraopera�ve anes-
thesia, effec�ve muscle relaxa�on, improved 
pain scores during recovery, and lower 
incidences of nausea and vomi�ng [2]. 
Furthermore, BPB may offer greater cost-effec-
�veness compared to general anesthesia [3]. 
Several approaches, including the supraclavic-
ular, interscalene, infraclavicular, and axillary 
techniques, have been employed for brachial 
plexus blockade, each offering rapid onset and 
reliable anesthesia [4]. Among these, the 
supraclavicular approach is one of the most 
commonly u�lized, as it provides consistent 
and predictable anesthesia across the en�re 
upper extremity. Addi�onally, the supraclavic-
ular approach is considered one of the easiest 
and most effec�ve methods for achieving 
brachial plexus blockade [5]. O�en referred to 
as the “spinal of the arm” due to its compre-
hensive anesthesia in this area, the supracla-
vicular method was first described by Kulen-
kampff in 1912 [6]. Recently, regional anesthe-
sia techniques, favored for their affordability, 
effec�veness, safety, and postopera�ve advan-
tages, have grown more popular than general 
anesthesia [6].
The interscalene brachial plexus block can be 
administered using various methods: the 
conven�onal blind technique or ultrasound 
(US)-guided approaches. In the tradi�onal 
technique, commonly referred to as the land-
mark method, anesthesiologists use the pares-
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thesia technique, inser�ng a needle at specific 
anatomical landmarks un�l the pa�ent reports 
sensa�on in the relevant sensory distribu�on 
[7]. This conven�onal landmark technique for 
the supraclavicular block o�en requires mul�-
ple needle inser�ons, which can prolong the 
procedure, cause discomfort, and increase the 
risk of complica�ons such as nerve and vascu-
lar injury [8]. In recent years, ultrasound guid-
ance has become widely adopted for peripher-
al nerve blocks, allowing anesthesiologists to 
directly visualize the nerves, the needle �p, 
and the distribu�on of local anesthe�c [7]. 
Moreover, ultrasound imaging provides clear 
visualiza�on of surrounding structures, such as 
blood vessels and lungs [7]. As a result, ultra-
sound guidance has progressively established 
itself as the standard approach in regional 
anesthesia [8].

The advent of ultrasound technology and 
advancements in anatomical sonography have 
revolu�onized regional anesthesia, enabling 
precise needle placement, clear visualiza�on 
of nerve and plexus structures, and con�nuous 
monitoring of local anesthe�c spread. These 
improvements enhance safety, reduce compli-
ca�on rates, and increase the success rate of 
ultrasound-guided supraclavicular brachial 
plexus blocks [10]. Studies have shown that 
ultrasound guidance yields higher success 
rates and faster sensory and motor blockade 
onset �mes. For instance, one study reported 
an 85% success rate for ultrasound-guided 
blocks, compared to 78% for nerve s�mula�on 
techniques, underscoring the benefits of visu-
alizing anatomical structures during the proce-
dure [11]. Furthermore, ultrasound-guided 
brachial plexus blocks not only enhance the 
accuracy of anesthe�c delivery but also reduce 
the risk of accidental injury to nearby vascular 
and neural structures [11,12]. Given the clear 
advantages of ultrasound guidance over 

conven�onal techniques, this study aims to 
compare the effec�veness and success rate of 
blind (Landmark Technique) and ultra-
sound-guided approaches for supraclavicular 
brachial plexus block.

Methodology & Materials

This prospec�ve observa�onal study was 
conducted at the Department of Anesthesia, 
Satkhira Medical College & Hospital, Bangla-
desh, from Jan 2025 to Aug 2025. Ninety 
pa�ents scheduled for upper limb surgeries 
were included based on specific inclusion and 
exclusion criteria and were randomly divided 
into two groups: Group LM (Landmark Tech-
nique) and Group US (Ultrasound-guided tech-
nique). Ethical approval and informed consent 
were obtained. All pa�ents received pre-anes-
the�c evalua�ons and premedica�on. The 
supraclavicular brachial plexus block was 
performed under asep�c condi�ons with 30 ml 
of 0.5% bupivacaine & 2%lignocaine. In the 
Landmark technique, the subclavian artery 
was palpated, and a�er skin infiltra�on with 
2% lignocaine, an 20G needle was inserted for 
the block. In the Ultrasound technique, the 
subclavian artery was visualized with ultra-
sound, and an 20G needle was guided to the 
brachial plexus sheath, with the anesthe�c 
injected a�er feeling a “pop.” Procedure �me, 
sensory and motor blockade onset, and dura-
�on were recorded. Hemodynamic parameters 
were monitored, and motor and sensory 
recovery were assessed post-surgery. Data 
collected included age, gender, weight, and 
procedure details like �me taken, onset, and 
dura�on of blockade, as well as block failure 
cases. Sensory and motor blocks were graded, 
and sta�s�cal analysis was performed using 
SPSS so�ware. Con�nuous data were 
expressed as mean±SD, while categorical data 
were presented as numbers (%). Significance 
was assessed using chi-square and indepen-
dent t-tests at a 5% confidence level.

Result

The average age was 32.07 ± 12.34 years in the 
Landmark (LM) group and 37.77 ± 17.72 years 
in the US group, with no sta�s�cally significant 
difference between the groups. The mean 
weight was higher in the LM group (58.9 ± 5.5 
kg) compared to the US group (52.8 ± 8.8 kg). 
In terms of gender distribu�on, the LM group 
had 53.33% males and 46.67% females, while 
the US group had 62.22% males and 37.78% 
females, with no significant difference (Table 
1). The �me required for the procedure was 
notably shorter in the LM group (323.95 ± 
72.51 seconds) compared to the US group 
(606.33 ± 121.13 seconds). The onset of senso-
ry and motor blocks was faster in the US group, 
with sensory onset at 7.43 ± 2.87 seconds and 
motor onset at 14.76 ± 0.11 seconds, com-
pared to 10.88 ± 4.66 seconds and 16.17 ± 2.77 
seconds in the LM group, respec�vely. Addi-
�onally, the dura�on of motor blockade was 
longer in the US group (517.33 ± 95.79 
seconds) versus the LM group (430.72 ± 80.9 
seconds), as was the dura�on of sensory block-
ade (580 ± 97.49 seconds in the US group vs. 
505.33 ± 92.13 seconds in the LM group) (Table 
2). In terms of effec�veness, the US-guided 
method achieved a 100% complete block 
success rate, while the LM group had a slightly 
lower success rate, with 86.67% complete and 
13.33% incomplete blocks. Complica�on rates 
were also significantly different; 15.56% of 
par�cipants in the LM group experienced com-
plica�ons, while no complica�ons were report-
ed in the US group (Table 3).

Discussion
Regional anesthesia, especially brachial plexus 
blocks, plays a crucial role in modern anesthe-
siology for managing pain during upper limb 
surgeries. The supraclavicular approach to this 
block is preferred because it reliably provides 
complete anesthesia to the upper limb with a 
quick onset and consistent nerve coverage. 

Tradi�onally, this block is performed using 
anatomical landmarks, a technique o�en 
referred to as the “blind” or landmark-based 
approach. Although generally effec�ve, the 
landmark technique presents challenges due 
to its reliance on indirect guidance. It is suscep-
�ble to inaccuracies, especially with anatomi-
cal varia�ons or difficulty loca�ng the intersca-
lene groove, which may lead to block failure or 
require mul�ple needle passes [7].
The success of a brachial plexus block relies on 

mul�ple factors, including the chosen tech-
nique, the anesthe�st’s experience, the 
pa�ent’s body composi�on, and the dosage 
and type of anesthe�c used. Recently, 
real-�me ultrasound guidance has emerged as 
a valuable tool for peripheral nerve blocks and 
is quickly gaining importance in regional anes-
thesia. This advancement has enhanced the 
success rate of supraclavicular brachial plexus 
blocks by allowing visualiza�on of the brachial 
plexus, subclavian artery, first rib, and pleura, 
leading to more precise and effec�ve blocks 
[13].

This prospec�ve observa�onal study examined 
the efficacy, safety, and procedural characteris-
�cs of blind landmark-guided (LM) versus ultra-
sound (US)-guided supraclavicular brachial 
plexus blocks in pa�ents undergoing elec�ve 
upper limb surgeries. The average age was 
slightly higher in the US group (37.77 ± 17.72 
years) than in the LM group (32.07 ± 12.34 
years), though this difference was not sta�s�-
cally significant. Gender distribu�on was also 
similar, with 53.33% males and 46.67% females 
in the LM group and 62.22% males and 37.78% 
females in the US group. Although average 
weight differed between groups, this differ-
ence was not sta�s�cally tested. Varia�ons in 
weight could influence needle depth and anes-
the�c spread, par�cularly in landmark-guided 
techniques, as anatomical landmarks may be 
affected by body composi�on. However, ultra-
sound guidance allows the operator to visual-
ize nerve structures directly, minimizing the 
effect of weight differences on procedural 
accuracy. This demographic distribu�on is 
consistent with the general pa�ent popula�on 
receiving brachial plexus blocks, suppor�ng 
the sample’s representa�veness [7,11,14,15].

In terms of procedural characteris�cs, the �me 
required for the US-guided block was signifi-
cantly longer compared to the LM technique. 
Both techniques were performed by consul-

tants, who were more accustomed to the land-
mark approach, which contributed to the 
shorter block �me for this method. In contrast, 
ultrasound guidance was a rela�vely newer 
skill, requiring addi�onal �me. Rou�ne use of 
ultrasound guidance in clinical prac�ce 
demands advanced ultrasonographic equip-
ment and extensive training to achieve profi-
ciency [16]. Williams et al. conducted a study 
to determine the number of brachial plexus 
blocks required to achieve a sa�sfactory level 
of proficiency with the technique. They 
es�mated that performing at least 62 blocks is 
necessary to reach a success rate of 87% [10]. 
The extended �me required for block perfor-
mance in the US group can be a�ributed to 
moderate proficiency in ultrasound use.

Our study demonstrated that the onset of both 
sensory and motor blockade was significantly 
quicker in the US-guided group compared to 
the LM group. Similarly, a study by Raghove et 
al. also found that sensory and motor block 
onset occurred earlier in the US-guided group 
than in the conven�onal group [17]. The 
delayed onset observed in the landmark tech-
nique can be a�ributed to its blind approach, 
where the anesthe�c is injected perivascularly 
with the expecta�on that it will diffuse around 
the nerves. In contrast, ultrasound guidance 
allows precise deposi�on of the anesthe�c 
near the nerve plexus under direct visualiza-
�on, accelera�ng the block’s onset.

The onset of motor blockade was closely 
aligned with that of sensory blockade, consis-
tent with findings from studies by Williams et 
al., Honnannavar et al., and Veeresham et al. 
[10,11,18]. In our study, both sensory and 
motor blockade dura�ons were notably longer 
in the ultrasound-guided group compared to 
the landmark group. Specifically, sensory 
blockade lasted 505.33 ± 92.13 minutes in the 
landmark group and 580 ± 97.49 minutes with 
ultrasound guidance. Likewise, motor block-

ade dura�on was 413.92 ± 79.66 minutes in 
the landmark group and extended to 518.33 ± 
94.79 minutes in the ultrasound group, a 
sta�s�cally significant difference. This 
increased dura�on can be a�ributed to the 
precise deposi�on of anesthe�c closer to the 
plexus, resul�ng in a denser blockade. Similar-
ly, Dureja et al. observed longer dura�ons of 
analgesia in both ultrasound and nerve s�mu-
lator groups compared to the conven�onal 
approach [15].

The block was successful in 86.67% of pa�ents 
in group LM and 100% in the US group. Total 
failure of the block occurred in 13.33% of the 
LM group. Vincent W. S. Chan et al. found that 
the block was successful in 95% of cases a�er 
one a�empt in a guided block [6]. The high 
success rate with USG can be explained by 
direct visualiza�on of the plexus under ultra-
sound and drug injec�on around the plexus 
under real-�me monitoring. None of our study 
groups had nerve injury, pneumothorax, or 
local anesthe�c toxicity. Vessel puncture 
occurred in 15.56% of the LM group, whereas 
it was nil in the US group, and this difference 
was sta�s�cally significant. Karpal et al. report-
ed no complica�ons in their study of ultra-
sound-guided supraclavicular brachial plexus 
block [19]. In a study conducted by Veeresham 
et al., they observed vessel puncture in 16.67% 
of cases in a conven�onal group with no com-
plica�ons in the ultrasound-guided technique 
[18]. The use of ultrasound allows for be�er 
iden�fica�on and avoidance of vascular struc-
tures, reducing the risk of vessel puncture.

The study has several limita�ons. The anesthe-
siologists’ experience level with the ultrasound 
technique varied, possibly impac�ng the 
procedure �me and success rates. The study 
did not account for the learning curve associat-
ed with ultrasound guidance. Also, the 
follow-up period was short, restric�ng the 
assessment of long-term outcomes and com-
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plica�ons associated with each technique.

Conclusion

The study concludes that ultrasound (US)-guid-
ed supraclavicular brachial plexus blocks have 
significant advantages over the tradi�onal 
blind landmark (LM) technique. Key findings 
include a higher success rate (100% vs 86.67%), 
faster onset of sensory and motor blocks, and 
longer dura�ons of anesthesia and motor 
blockade with the US method. Addi�onally, the 
US group experienced no complica�ons, while 
the LM group had a 15.56% complica�on rate, 
mainly due to vessel punctures. Despite the 
longer procedural �me for US-guided blocks, 
their increased precision, effec�veness, and 
safety make them a superior method for 
brachial plexus blocks in upper limb surgeries.
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Abstract
Background: Refrac�ve error is a major contributor of visual impairment and second leading 
cause of treatable blindness causing significant morbidity in children worldwide. School age 
children cons�tute a par�cularly vulnerable group, because uncorrected refrac�ve error may 
have a drama�c impact on learning capability and educa�onal poten�al. Untreated Refrac�ve 
Error can cause amblyopia and poor school performance, which in long-run can lead to financial 
and social loss. Materials & Methods: We did a cross-sec�onal observa�onal study on 466 
children in the department of Ophthalmology of Khulna Medical Hospital, Khulna to find out the 
prevalence of refrac�ve errors among them. School going children of 5-15 years of both sexes 
were our study subjects. Results: We found that, 14.6% of our study subjects had refrac�ve 
errors. Among them, 176 (37.8%) were in the 11-15 years age group with a male preponderance 
of male (52.8%). Posi�ve family history was also found in subjects with refrac�ve error.  
Conclusion: Prevalence of refrac�ve error (RE) among school going children was 14.4% with slight 
male preponderance. RE increases with increasing age and RE has significant posi�ve family 
history. Refrac�ve error is not uncommon in school going children and therefore, they should be 
carefully screened and followed up.
Keywords: Refrac�ve error, school going children.

Prevalence of Refrac�ve Errors among School Going Children in 
Khulna City
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Introduc�on
Refrac�ve error (RE) is a major contributor of 
visual impairment in not only adults but also 
school going children. If uncorrected, refrac-
�ve error may have a drama�c impact on 
learning capability [1, 2]. The latest global 
es�mates of visual impairment suggest that an 
es�mated 2.3 billion people worldwide have 
RE and among children of 5-15 years, 12.8 
million were visually impaired due to refrac�ve 
errors represen�ng a prevalence of 0.97% with 
higher prevalence reported in China and urban 
areas of Southeast Asia [3-5]. Data regarding 
prevalence of RE among school children in 
Bangladesh is scarce due to lack of studies, as 
most of the children with uncorrected refrac-
�ve error are asymptoma�c and only those 

whose disabili�es are so severe as to be 
no�ced by the parent or the teacher are 
brought to an ophthalmologist and a major 
por�on of this pa�ent group are una�ended to 
ophthalmologist [2].
Refrac�ve error is an op�cal defect in which 
rays of light from op�cal infinity fail to 
converge on the fovea in the non-accommo-
da�ng eye and examples include myopia, 
hyperopia, as�gma�sm [5]. Myopia occurs 
when the eyeball is too long, rela�ve to the 
focusing power of the cornea and lens of the 
eye or because of the cornea/lens being too 
curved. In hyperopia, the image of a nearby 
object is formed behind the re�na when eye is 
too short, or cornea/lens does not refract the 
light enough. As�gma�sm is a defect in the eye 

or in lens caused by a devia�on from spherical 
curvature resul�ng in distorted images [6]. 

It has been reported that female children had 
higher risk of myopia than hyperopia. Associa-
�on of refrac�ve errors with socio demograph-
ic variables showed that the prevalence of 
myopia and as�gma�sm significantly 
increased with age and number of years of 
schooling. Onset of the myopia commonly 
starts from the primary school children aged 
between 8 and 12 years. It is typically progress-
ing un�l the age of twenty due to con�nua�on 
of eye growth [7]. Whereas the prevalence of 
hyperopia was found to be significantly higher 
in the younger age group of 7-9 years [8]. In a 
systemic review and meta-analysis among 
school children aged ≤ 15 years in India by 
Sheeladevi S et al. reported that overall preva-
lence of RE was 8 %, while myopia, hyperopia 
and as�gma�sm accounted for 5.3%, 4% and 
5.4% respec�vely [9].

Diagnosis and treatment of refrac�ve error is 
rela�vely simple and is one of the easiest ways 
to reduce impaired vision. Early detec�on of 
vision problems can have educa�onal, behav-
ioral, and quality of life benefits. Correc�on of 
refrac�ve errors and low vision is one of the 
priori�es of global ini�a�ves for vision 2020. In 
Bangladesh, lack of appropriate child eye care 
strategies has posed a serious problem to the 
visual health of children. As significant por�on 
of children in Bangladesh suffer from refrac�ve 
errors; hence a more complete assessment 
with popula�on-based studies was undertak-
en. 

Materials & Methods
We did a cross-sec�onal observa�onal study 
on 466 school going children in Khulna city of 
Bangladesh by simple random sampling 
between the periods of January 2019 to July 
2019. School going children of both sexes with 
age range between 5 to 15 years who were 
willing to par�cipate were our study subjects. 

We excluded the students with ocular pathol-
ogy including strabismus, corneal opacity, 
cataract, glaucoma and re�nopathy. We also 
excluded students with previous ocular 
surgery. Informed consent was taken from 
every child’s parents. Data was collected in a 
preformed data collec�on sheet and analyzed 
thoroughly with Microso� excel 2013. A p 
value of <0.05 was considered as significant.
Results
Table I shows the distribu�on of the study 
subjects by age. Distribu�on of the respon-
dents with refrac�ve error according to their 
socio-demographic profile was shown in table 
II. Figure 1 shows the gender distribu�on of 
the respondents while figure 2 shows distribu-
�on of the respondents by refrac�ve error.



 

Age group (years) Frequency n (%) Mean ± SD 
5 - <6 161 (34.5) 

8.60±3.67 6 -10 129 (27.7) 
11 - 15 176 (37.8) 
Total 466 (100) 
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Refrac�ve error (RE) is a major contributor of 
visual impairment in not only adults but also 
school going children. If uncorrected, refrac-
�ve error may have a drama�c impact on 
learning capability [1, 2]. The latest global 
es�mates of visual impairment suggest that an 
es�mated 2.3 billion people worldwide have 
RE and among children of 5-15 years, 12.8 
million were visually impaired due to refrac�ve 
errors represen�ng a prevalence of 0.97% with 
higher prevalence reported in China and urban 
areas of Southeast Asia [3-5]. Data regarding 
prevalence of RE among school children in 
Bangladesh is scarce due to lack of studies, as 
most of the children with uncorrected refrac-
�ve error are asymptoma�c and only those 

whose disabili�es are so severe as to be 
no�ced by the parent or the teacher are 
brought to an ophthalmologist and a major 
por�on of this pa�ent group are una�ended to 
ophthalmologist [2].
Refrac�ve error is an op�cal defect in which 
rays of light from op�cal infinity fail to 
converge on the fovea in the non-accommo-
da�ng eye and examples include myopia, 
hyperopia, as�gma�sm [5]. Myopia occurs 
when the eyeball is too long, rela�ve to the 
focusing power of the cornea and lens of the 
eye or because of the cornea/lens being too 
curved. In hyperopia, the image of a nearby 
object is formed behind the re�na when eye is 
too short, or cornea/lens does not refract the 
light enough. As�gma�sm is a defect in the eye 
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or in lens caused by a devia�on from spherical 
curvature resul�ng in distorted images [6]. 

It has been reported that female children had 
higher risk of myopia than hyperopia. Associa-
�on of refrac�ve errors with socio demograph-
ic variables showed that the prevalence of 
myopia and as�gma�sm significantly 
increased with age and number of years of 
schooling. Onset of the myopia commonly 
starts from the primary school children aged 
between 8 and 12 years. It is typically progress-
ing un�l the age of twenty due to con�nua�on 
of eye growth [7]. Whereas the prevalence of 
hyperopia was found to be significantly higher 
in the younger age group of 7-9 years [8]. In a 
systemic review and meta-analysis among 
school children aged ≤ 15 years in India by 
Sheeladevi S et al. reported that overall preva-
lence of RE was 8 %, while myopia, hyperopia 
and as�gma�sm accounted for 5.3%, 4% and 
5.4% respec�vely [9].

Diagnosis and treatment of refrac�ve error is 
rela�vely simple and is one of the easiest ways 
to reduce impaired vision. Early detec�on of 
vision problems can have educa�onal, behav-
ioral, and quality of life benefits. Correc�on of 
refrac�ve errors and low vision is one of the 
priori�es of global ini�a�ves for vision 2020. In 
Bangladesh, lack of appropriate child eye care 
strategies has posed a serious problem to the 
visual health of children. As significant por�on 
of children in Bangladesh suffer from refrac�ve 
errors; hence a more complete assessment 
with popula�on-based studies was undertak-
en. 

Materials & Methods
We did a cross-sec�onal observa�onal study 
on 466 school going children in Khulna city of 
Bangladesh by simple random sampling 
between the periods of January 2019 to July 
2019. School going children of both sexes with 
age range between 5 to 15 years who were 
willing to par�cipate were our study subjects. 

We excluded the students with ocular pathol-
ogy including strabismus, corneal opacity, 
cataract, glaucoma and re�nopathy. We also 
excluded students with previous ocular 
surgery. Informed consent was taken from 
every child’s parents. Data was collected in a 
preformed data collec�on sheet and analyzed 
thoroughly with Microso� excel 2013. A p 
value of <0.05 was considered as significant.
Results
Table I shows the distribu�on of the study 
subjects by age. Distribu�on of the respon-
dents with refrac�ve error according to their 
socio-demographic profile was shown in table 
II. Figure 1 shows the gender distribu�on of 
the respondents while figure 2 shows distribu-
�on of the respondents by refrac�ve error.
Table I: Distribu�on of the respondents by Age 
(n=466).

Figure 1: Distribu�on of the respondents by 
Gender (n=466).

Figure 2: Distribu�on of the respondents by 
Refrac�ve error (n=466).
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Discussion
Refrac�ve error is one of the common causes 
of visual impairment and it is quite common 
among the children. Children who have the 
refrac�ve errors if may not corrected at young-
er age may suffer in their subsequent life. 
School going children cons�tute a large 
por�on of the country popula�on, so uncor-
rected refrac�ve errors may create a social 
problem also. Though diagnosis and treat-
ment of refrac�ve error is rela�vely simple 
but, in many cases, it is neglected. Early detec-
�on of vision problems can have educa�onal, 
behavioral, and quality of life benefits. Correc-
�on of refrac�ve errors and low vision is one 
of the priori�es of global ini�a�ves for vision 
2020. This study is undertaken to find out the 
frequency of refrac�ve error among school 
students a�ended the ophthalmologist in 
Khulna City. Total number of students was 466 
collected by simple random sampling.
In this study 37.8% respondents were aged 
between 11 to 15 years, 34.5% were 5 years 

Table II: Distribu�on of the respondents with 
Refrac�ve error according to their socio-demo-
graphic profile in (n=466).

 Refrac�ve error 
Frequency n (%) 

No Refrac�ve error 
Frequency n (%) 

P 
value 

Age 
≥ 5 years 

6 to 10 years 
11 to 15 years 

 
11 (16.4) 
17 (25.4) 
39 (58.2) 

 
150 (37.6) 
112 (28.1) 
137 (34.3) 

*<0.01 

Sex 
Male 

Female 

 
35 (52.2) 
32 (47.8) 

 
211 (52.9) 
188 (47.1) 

0.922 

Religion 
Islam 
Hindu 

Buddhist 

 
64 (95.5) 

3 (4.5) 
- 

 
377 (94.5) 

18 (4.5) 
4 (1) 

0.712 

Educa�onal status 
Play group to class 

1 
Class 2 to 4 
Class 5 to 7 

Class 8 to 10 

 
23 (34.3) 

6 (9) 
16 (23.9) 
22 (32.8) 

 
235 (58.9) 

27 (6.8) 
70 (17.5) 
67 (16.8) 

*0.02 

Food Habit 
Non-Vegetarian 

Vegetarian 

 
55 (82.1) 
12 (17.9) 

 
322 (80.7) 
77 (19.3) 

0.518 

Family history 
Present 
Absent 

 
15 (22.4) 
52 (77.6) 

 
49 (12.3) 

350 (87.7) 
*0.002 

 

and 27.7% were aged between 6 to 10 years 
(table I). Mean age of the respondents was 
8.60 ± 3.67 years of SD. In the study of Vidusha 
et al. (2018) among 1140 respondents mean 
age was 11.28 years of SD [10]. In this study 
majority (52.8%) of the respondents were 
male and 47.2% female (figure 1). Niroula et al. 
(2009) also found male predominance with 
50.8% [11].
We found refrac�ve error in 14.4% of the 
study subjects (figure 2). Vidusha found 10.4% 
refrac�ve error in her study in 2018 [12]. 
Niroula et al. (2009) found 6.4% refrac�ve 
error in his study [11].
We found significant refrac�ve error with 
increasing age. Refrac�ve error was also signif-
icant with advancement of study class. We 
also found significant posi�ve family history of 
refrac�ve error among the study subjects with 
refrac�ve errors (table II). In the study of Pavi-
thra et al. (2013) also found that family history 
was significantly associated with the preva-
lence of refrac�ve error [3]. Vidusha et al. 
(2012) also observed posi�ve family history of 
refrac�ve errors but it was not sta�s�cally 
significant [12].

Conclusion

From the above study it could be concluded 
that, prevalence of refrac�ve error (RE) among 
school going children was 14.4% with slight 
male preponderance. RE increases with 
increasing age and RE has significant posi�ve 
family history.
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Abstract
Background: Polycys�c Ovarian Syndrome (PCOS) is the most common endocrine disorder 
among females of reproduc�ve age, with onset frequently occurring during adolescence. 
Diagnos�c challenges arise due to physiological pubertal changes that overlap with PCOS 
features. Compara�ve evalua�on of clinical, hormonal, biochemical, and ultrasonographic 
parameters between adolescents and adults may improve understanding of disease expression 
across age groups. Objec�ves: To compare and correlate clinical features, hormonal profiles, 
biochemical parameters, and ultrasound findings in adolescent and adult pa�ents diagnosed with 
PCOS. Methods: A hospital-based cross-sec�onal observa�onal study was conducted on 100 
pa�ents diagnosed with PCOS according to the Ro�erdam criteria. Par�cipants were divided into 
two groups: adolescents (13–19 years; n=50) and adults (20–35 years; n=50). Clinical, 
anthropometric, hormonal, biochemical, and ultrasonographic data were collected and analyzed. 
Correla�on and compara�ve sta�s�cs were applied. Results: Menstrual irregularity and 
hyperandrogenic features were more prevalent in adolescents, whereas obesity, insulin 
resistance, and metabolic abnormali�es were significantly higher in adults. Serum LH/FSH ra�o 
and androgen levels were elevated in both groups but showed stronger correla�on with ovarian 
volume and follicle count in adults. Ultrasound findings were less defini�ve in adolescents. 
Conclusion: PCOS manifests differently across age groups. Adolescents predominantly present 
with reproduc�ve and hyperandrogenic symptoms, while adults show greater metabolic 
derangements. Age-specific diagnos�c and management strategies are essen�al.
Keywords: Polycys�c ovarian syndrome, Adolescents, Adults, Hormonal profile, Ultrasound, 
Metabolic parameters
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Introduc�on
Polycys�c Ovarian Syndrome (PCOS) is one of 
the most common endocrine disorders affect-
ing females of reproduc�ve age, with a preva-
lence ranging from 6% to 20% depending on 
the diagnos�c criteria used [1]. It is a complex, 
heterogeneous disorder characterized by men-
strual dysfunc�on, clinical and/or biochemical 
hyperandrogenism, and polycys�c ovarian 
morphology on ultrasonography. Beyond 
reproduc�ve implica�ons, PCOS is increasingly 
recognized as a mul�system disorder with 
significant metabolic, cardiovascular, and 
psychological consequences.
The onset of PCOS o�en occurs during adoles-
cence, soon a�er menarche. However, diag-
nosing PCOS in adolescents remains challeng-
ing due to the overlap between normal puber-
tal physiological changes and features of PCOS. 
Irregular menstrual cycles, acne, and mul�fol-
licular ovarian appearance are common during 
normal puberty, making it difficult to dis�n-
guish pathological condi�ons from normal 
developmental varia�ons [2]. As a result, 
underdiagnosis or overdiagnosis is common in 
this age group, leading either to delayed inter-
ven�on or unnecessary anxiety and treatment.

In adults, PCOS tends to manifest more clearly, 
with established reproduc�ve and metabolic 
abnormali�es. Adult women with PCOS 
frequently present with obesity, insulin resis-
tance, dyslipidemia, impaired glucose toler-
ance, and an increased risk of type 2 diabetes 
mellitus and cardiovascular disease [3]. The 
chronic nature of hyperinsulinemia and hyper-
androgenism contributes to long-term health 
risks, emphasizing the importance of early 
iden�fica�on and con�nuous monitoring.

Hormonal abnormali�es play a central role in 
the pathophysiology of PCOS. Increased lutein-
izing hormone (LH) secre�on with rela�vely 
normal or low follicle-s�mula�ng hormone 
(FSH) levels results in an elevated LH/FSH ra�o, 

promo�ng ovarian androgen produc�on and 
follicular arrest [4]. Hyperandrogenism, either 
clinical or biochemical, is a key diagnos�c 
feature and is responsible for manifesta�ons 
such as hirsu�sm, acne, and alopecia. Insulin 
resistance further exacerbates hyperandro-
genism by s�mula�ng ovarian androgen 
synthesis and reducing sex hormone–binding 
globulin levels [5].

Ultrasonography remains an important diag-
nos�c tool for PCOS, par�cularly in adults. 
Polycys�c ovarian morphology is characterized 
by increased ovarian volume and mul�ple 
small follicles arranged peripherally. However, 
its diagnos�c value in adolescents is limited, as 
similar findings may be seen in normal puber-
tal development [6]. Consequently, recent 
interna�onal guidelines recommend cau�on in 
the use of ultrasound as a diagnos�c criterion 
in adolescents.

Given the age-related variability in clinical 
presenta�on and disease progression, com-
para�ve evalua�on of PCOS parameters 
between adolescents and adults is essen�al. 
Understanding these differences can facilitate 
age-appropriate diagnos�c strategies and 
early interven�ons aimed at preven�ng 
long-term metabolic and reproduc�ve compli-
ca�ons. This study was therefore undertaken 
to correlate and compare clinical, hormonal, 
biochemical, and ultrasonographic parameters 
between adolescent and adult pa�ents with 
PCOS.

Aims and Objec�ves
Primary Aim

• To study the correla�on of clinical, 
hormonal, biochemical, and ultrasound 
parameters in adolescent and adult PCOS 
pa�ents.

Secondary Objectives
• To compare clinical features such as men-
strual irregularity, hirsu�sm, acne, and 
obesity between adolescents and adults.
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• To evaluate and compare hormonal 
profiles including LH, FSH, LH/FSH ra�o, total 
testosterone, and prolac�n.
• To assess biochemical parameters includ-
ing fas�ng glucose, fas�ng insulin, lipid 
profile, and insulin resistance (HOMA-IR).
• To analyze ultrasonographic features of 
ovaries and correlate them with hormonal 
and metabolic parameters.

Materials and Methods
We did a cross-sec�onal observa�onal study 
on 100 cases between the periods of January 
2024 to July 2025. Pa�ents who came for doing 
ultrasonography in Satkhira Medical College 
Hospital (SMCH), Satkhira and diagnosed as 
PCOS, were included in our study based on the 
following inclusion and exclusion criteria. We 
also grouped the pa�ents in the following 
manner.
Study Groups

• Group A (Adolescents): 50 pa�ents aged 
13–19 years
• Group B (Adults): 50 pa�ents aged 20–35 
years

Inclusion Criteria
• Females diagnosed with PCOS based on 
Ro�erdam criteria (any two of the follow-
ing):
1. Oligo/anovula�on
2. Clinical or biochemical hyperandro-
genism
3. Polycys�c ovaries on ultrasound

• Adolescents at least two years post-men-
arche

Exclusion Criteria
• Thyroid disorders
• Hyperprolac�nemia
• Congenital adrenal hyperplasia
• Androgen-secre�ng tumors
• Cushing’s syndrome
• Pa�ents on hormonal treatment in the last 
three months

Data Collection
Clinical Assessment

• Detailed menstrual history
• Assessment of hirsu�sm using modified 
Ferriman–Gallwey (mFG) score
• Presence of acne and alopecia
• Anthropometric measurements: height, 
weight, BMI, waist circumference

Hormonal Parameters
• Serum LH
• Serum FSH
• LH/FSH ra�o
• Total testosterone
• Prolac�n
• TSH (to exclude thyroid dysfunc�on)

Samples were collected in the early follicular 
phase or randomly in amenorrheic pa�ents.
Biochemical Parameters

• Fas�ng blood glucose
• Fas�ng serum insulin
• HOMA-IR calcula�on
• Lipid profile: total cholesterol, 
triglycerides, HDL, LDL

Ultrasonography
• Transabdominal ultrasound for adoles-
cents and transvaginal ultrasound for adults 
(where appropriate)
• Ovarian volume
• Follicle number per ovary (2–9 mm)
• Stromal echogenicity

Statistical Analysis
Data were analyzed using sta�s�cal so�ware. 
Con�nuous variables were expressed as mean 
± SD, and categorical variables as percentages. 
Student’s t-test and chi-square test were used 
for comparison. Pearson correla�on coeffi-
cient was applied to assess correla�ons. A 
p-value <0.05 was considered sta�s�cally 
significant.

Results
A total of 100 pa�ents diagnosed with polycys-
�c ovarian syndrome were included in the 
study, comprising 50 adolescents and 50 

adults. The results are presented as a compar-
a�ve analysis of clinical, anthropometric, 
hormonal, biochemical, and ultrasonographic 
parameters between the two groups, followed 
by correla�on analysis.
Demographic Characteristics

The mean age of adolescents was 16.8 ± 1.9 
years, while that of adults was 26.4 ± 4.2 years 
(Table 1). This ensured a clear age demarca�on 
between the two study groups and allowed for 
meaningful comparison of age-related varia-
�ons in PCOS manifesta�ons.

Clinical Profile

Menstrual irregulari�es were the most 
common presen�ng complaint in both groups 
but were significantly more frequent among 
adolescents (88%) compared to adults (76%). 
This finding reflects the predominance of 
ovulatory dysfunc�on during the early years 
following menarche. Acne was observed in 
68% of adolescents, significantly higher than in 
adults (44%), indica�ng increased cutaneous 
sensi�vity to androgens during puberty.

Hirsu�sm, assessed using the modified Ferri-
man–Gallwey score, was more prevalent in 
adults (72%) than adolescents (60%), suggest-
ing a cumula�ve effect of prolonged hyperan-
drogenism. Androgenic alopecia was also 
significantly higher among adults (28%) com-
pared to adolescents (12%). Obesity was mark-
edly more common in adults (64%) than 
adolescents (36%), highligh�ng the progres-
sive nature of weight gain and metabolic risk 
with advancing age and disease dura�on 
(Table 2).

Anthropometric Parameters

Adults demonstrated significantly higher mean 
body mass index and waist circumference 
compared to adolescents. The mean BMI in 
adults was 26.8 ± 4.1 kg/m², whereas adoles-
cents had a mean BMI of 23.1 ± 3.2 kg/m². 

Similarly, waist circumference was significantly 
greater in adults (88.2 ± 7.4 cm) than adoles-
cents (78.4 ± 6.5 cm), indica�ng increased 
central adiposity in adult PCOS pa�ents (Table 
3).

Hormonal Profile

Hormonal evalua�on revealed elevated serum 
LH levels in both groups, with adults showing 
significantly higher mean LH levels compared 
to adolescents. Serum FSH levels were 
rela�vely lower in adults, resul�ng in a signifi-
cantly higher LH/FSH ra�o in adults (2.4 ± 0.7) 
compared to adolescents (1.9 ± 0.6). Total 
testosterone levels were elevated in both 
groups but were significantly higher among 
adults. These findings indicate more 
pronounced neuroendocrine and hyperandro-
genic disturbances in adult PCOS pa�ents 
(Table 4).

Biochemical and Metabolic Parameters

Adults exhibited significantly higher fas�ng 
blood glucose and fas�ng insulin levels com-
pared to adolescents. Insulin resistance, 
assessed by HOMA-IR, was markedly higher in 
adults (4.5 ± 1.2) than adolescents (2.7 ± 0.8). 
Lipid profile analysis revealed significantly 
elevated triglyceride levels and reduced HDL 
cholesterol levels in adults, reflec�ng a higher 
prevalence of dyslipidemia and metabolic 
syndrome components in this group (Table 5).

Ultrasonographic Findings

Polycys�c ovarian morphology was observed 
in 68% of adolescents and 86% of adults. 
Mean ovarian volume and follicle count per 
ovary were significantly higher in adults. Ado-
lescents showed more variable ultrasono-
graphic findings, possibly reflec�ng physiologi-
cal mul�follicular ovaries during puberty. 
These results suggest that ultrasound criteria 
are more reliable for diagnosing PCOS in adults 
than adolescents (Table 6).

Correlation Analysis

Correla�on analysis demonstrated a significant 
posi�ve correla�on between LH/FSH ra�o and 
ovarian volume in adults (r = 0.52, p < 0.05), 
whereas the correla�on was weaker in adoles-
cents. Total testosterone levels showed a posi-
�ve correla�on with hirsu�sm scores in both 
groups, with a stronger associa�on in adults (r 
= 0.61). BMI demonstrated a significant posi-
�ve correla�on with HOMA-IR in both adoles-
cents and adults, more pronounced in adults, 
indica�ng increasing insulin resistance with 
higher adiposity and advancing age (Table 7).

Overall, the results indicate that adolescents 
with PCOS predominantly exhibit reproduc�ve 
and hyperandrogenic features, while adults 
demonstrate more severe metabolic and ultra-
sonographic abnormali�es, reflec�ng disease 
progression over �me.
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frequently present with obesity, insulin resis-
tance, dyslipidemia, impaired glucose toler-
ance, and an increased risk of type 2 diabetes 
mellitus and cardiovascular disease [3]. The 
chronic nature of hyperinsulinemia and hyper-
androgenism contributes to long-term health 
risks, emphasizing the importance of early 
iden�fica�on and con�nuous monitoring.

Hormonal abnormali�es play a central role in 
the pathophysiology of PCOS. Increased lutein-
izing hormone (LH) secre�on with rela�vely 
normal or low follicle-s�mula�ng hormone 
(FSH) levels results in an elevated LH/FSH ra�o, 

promo�ng ovarian androgen produc�on and 
follicular arrest [4]. Hyperandrogenism, either 
clinical or biochemical, is a key diagnos�c 
feature and is responsible for manifesta�ons 
such as hirsu�sm, acne, and alopecia. Insulin 
resistance further exacerbates hyperandro-
genism by s�mula�ng ovarian androgen 
synthesis and reducing sex hormone–binding 
globulin levels [5].

Ultrasonography remains an important diag-
nos�c tool for PCOS, par�cularly in adults. 
Polycys�c ovarian morphology is characterized 
by increased ovarian volume and mul�ple 
small follicles arranged peripherally. However, 
its diagnos�c value in adolescents is limited, as 
similar findings may be seen in normal puber-
tal development [6]. Consequently, recent 
interna�onal guidelines recommend cau�on in 
the use of ultrasound as a diagnos�c criterion 
in adolescents.

Given the age-related variability in clinical 
presenta�on and disease progression, com-
para�ve evalua�on of PCOS parameters 
between adolescents and adults is essen�al. 
Understanding these differences can facilitate 
age-appropriate diagnos�c strategies and 
early interven�ons aimed at preven�ng 
long-term metabolic and reproduc�ve compli-
ca�ons. This study was therefore undertaken 
to correlate and compare clinical, hormonal, 
biochemical, and ultrasonographic parameters 
between adolescent and adult pa�ents with 
PCOS.

Aims and Objec�ves
Primary Aim

• To study the correla�on of clinical, 
hormonal, biochemical, and ultrasound 
parameters in adolescent and adult PCOS 
pa�ents.

Secondary Objectives
• To compare clinical features such as men-
strual irregularity, hirsu�sm, acne, and 
obesity between adolescents and adults.
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• To evaluate and compare hormonal 
profiles including LH, FSH, LH/FSH ra�o, total 
testosterone, and prolac�n.
• To assess biochemical parameters includ-
ing fas�ng glucose, fas�ng insulin, lipid 
profile, and insulin resistance (HOMA-IR).
• To analyze ultrasonographic features of 
ovaries and correlate them with hormonal 
and metabolic parameters.

Materials and Methods
We did a cross-sec�onal observa�onal study 
on 100 cases between the periods of January 
2024 to July 2025. Pa�ents who came for doing 
ultrasonography in Satkhira Medical College 
Hospital (SMCH), Satkhira and diagnosed as 
PCOS, were included in our study based on the 
following inclusion and exclusion criteria. We 
also grouped the pa�ents in the following 
manner.
Study Groups

• Group A (Adolescents): 50 pa�ents aged 
13–19 years
• Group B (Adults): 50 pa�ents aged 20–35 
years

Inclusion Criteria
• Females diagnosed with PCOS based on 
Ro�erdam criteria (any two of the follow-
ing):
1. Oligo/anovula�on
2. Clinical or biochemical hyperandro-
genism
3. Polycys�c ovaries on ultrasound

• Adolescents at least two years post-men-
arche

Exclusion Criteria
• Thyroid disorders
• Hyperprolac�nemia
• Congenital adrenal hyperplasia
• Androgen-secre�ng tumors
• Cushing’s syndrome
• Pa�ents on hormonal treatment in the last 
three months

Data Collection
Clinical Assessment

• Detailed menstrual history
• Assessment of hirsu�sm using modified 
Ferriman–Gallwey (mFG) score
• Presence of acne and alopecia
• Anthropometric measurements: height, 
weight, BMI, waist circumference

Hormonal Parameters
• Serum LH
• Serum FSH
• LH/FSH ra�o
• Total testosterone
• Prolac�n
• TSH (to exclude thyroid dysfunc�on)

Samples were collected in the early follicular 
phase or randomly in amenorrheic pa�ents.
Biochemical Parameters

• Fas�ng blood glucose
• Fas�ng serum insulin
• HOMA-IR calcula�on
• Lipid profile: total cholesterol, 
triglycerides, HDL, LDL

Ultrasonography
• Transabdominal ultrasound for adoles-
cents and transvaginal ultrasound for adults 
(where appropriate)
• Ovarian volume
• Follicle number per ovary (2–9 mm)
• Stromal echogenicity

Statistical Analysis
Data were analyzed using sta�s�cal so�ware. 
Con�nuous variables were expressed as mean 
± SD, and categorical variables as percentages. 
Student’s t-test and chi-square test were used 
for comparison. Pearson correla�on coeffi-
cient was applied to assess correla�ons. A 
p-value <0.05 was considered sta�s�cally 
significant.

Results
A total of 100 pa�ents diagnosed with polycys-
�c ovarian syndrome were included in the 
study, comprising 50 adolescents and 50 

adults. The results are presented as a compar-
a�ve analysis of clinical, anthropometric, 
hormonal, biochemical, and ultrasonographic 
parameters between the two groups, followed 
by correla�on analysis.
Demographic Characteristics

The mean age of adolescents was 16.8 ± 1.9 
years, while that of adults was 26.4 ± 4.2 years 
(Table 1). This ensured a clear age demarca�on 
between the two study groups and allowed for 
meaningful comparison of age-related varia-
�ons in PCOS manifesta�ons.

Clinical Profile

Menstrual irregulari�es were the most 
common presen�ng complaint in both groups 
but were significantly more frequent among 
adolescents (88%) compared to adults (76%). 
This finding reflects the predominance of 
ovulatory dysfunc�on during the early years 
following menarche. Acne was observed in 
68% of adolescents, significantly higher than in 
adults (44%), indica�ng increased cutaneous 
sensi�vity to androgens during puberty.

Hirsu�sm, assessed using the modified Ferri-
man–Gallwey score, was more prevalent in 
adults (72%) than adolescents (60%), suggest-
ing a cumula�ve effect of prolonged hyperan-
drogenism. Androgenic alopecia was also 
significantly higher among adults (28%) com-
pared to adolescents (12%). Obesity was mark-
edly more common in adults (64%) than 
adolescents (36%), highligh�ng the progres-
sive nature of weight gain and metabolic risk 
with advancing age and disease dura�on 
(Table 2).

Anthropometric Parameters

Adults demonstrated significantly higher mean 
body mass index and waist circumference 
compared to adolescents. The mean BMI in 
adults was 26.8 ± 4.1 kg/m², whereas adoles-
cents had a mean BMI of 23.1 ± 3.2 kg/m². 

Similarly, waist circumference was significantly 
greater in adults (88.2 ± 7.4 cm) than adoles-
cents (78.4 ± 6.5 cm), indica�ng increased 
central adiposity in adult PCOS pa�ents (Table 
3).

Hormonal Profile

Hormonal evalua�on revealed elevated serum 
LH levels in both groups, with adults showing 
significantly higher mean LH levels compared 
to adolescents. Serum FSH levels were 
rela�vely lower in adults, resul�ng in a signifi-
cantly higher LH/FSH ra�o in adults (2.4 ± 0.7) 
compared to adolescents (1.9 ± 0.6). Total 
testosterone levels were elevated in both 
groups but were significantly higher among 
adults. These findings indicate more 
pronounced neuroendocrine and hyperandro-
genic disturbances in adult PCOS pa�ents 
(Table 4).

Biochemical and Metabolic Parameters

Adults exhibited significantly higher fas�ng 
blood glucose and fas�ng insulin levels com-
pared to adolescents. Insulin resistance, 
assessed by HOMA-IR, was markedly higher in 
adults (4.5 ± 1.2) than adolescents (2.7 ± 0.8). 
Lipid profile analysis revealed significantly 
elevated triglyceride levels and reduced HDL 
cholesterol levels in adults, reflec�ng a higher 
prevalence of dyslipidemia and metabolic 
syndrome components in this group (Table 5).

Ultrasonographic Findings

Polycys�c ovarian morphology was observed 
in 68% of adolescents and 86% of adults. 
Mean ovarian volume and follicle count per 
ovary were significantly higher in adults. Ado-
lescents showed more variable ultrasono-
graphic findings, possibly reflec�ng physiologi-
cal mul�follicular ovaries during puberty. 
These results suggest that ultrasound criteria 
are more reliable for diagnosing PCOS in adults 
than adolescents (Table 6).

Correlation Analysis

Correla�on analysis demonstrated a significant 
posi�ve correla�on between LH/FSH ra�o and 
ovarian volume in adults (r = 0.52, p < 0.05), 
whereas the correla�on was weaker in adoles-
cents. Total testosterone levels showed a posi-
�ve correla�on with hirsu�sm scores in both 
groups, with a stronger associa�on in adults (r 
= 0.61). BMI demonstrated a significant posi-
�ve correla�on with HOMA-IR in both adoles-
cents and adults, more pronounced in adults, 
indica�ng increasing insulin resistance with 
higher adiposity and advancing age (Table 7).

Overall, the results indicate that adolescents 
with PCOS predominantly exhibit reproduc�ve 
and hyperandrogenic features, while adults 
demonstrate more severe metabolic and ultra-
sonographic abnormali�es, reflec�ng disease 
progression over �me.



Introduc�on
Polycys�c Ovarian Syndrome (PCOS) is one of 
the most common endocrine disorders affect-
ing females of reproduc�ve age, with a preva-
lence ranging from 6% to 20% depending on 
the diagnos�c criteria used [1]. It is a complex, 
heterogeneous disorder characterized by men-
strual dysfunc�on, clinical and/or biochemical 
hyperandrogenism, and polycys�c ovarian 
morphology on ultrasonography. Beyond 
reproduc�ve implica�ons, PCOS is increasingly 
recognized as a mul�system disorder with 
significant metabolic, cardiovascular, and 
psychological consequences.
The onset of PCOS o�en occurs during adoles-
cence, soon a�er menarche. However, diag-
nosing PCOS in adolescents remains challeng-
ing due to the overlap between normal puber-
tal physiological changes and features of PCOS. 
Irregular menstrual cycles, acne, and mul�fol-
licular ovarian appearance are common during 
normal puberty, making it difficult to dis�n-
guish pathological condi�ons from normal 
developmental varia�ons [2]. As a result, 
underdiagnosis or overdiagnosis is common in 
this age group, leading either to delayed inter-
ven�on or unnecessary anxiety and treatment.

In adults, PCOS tends to manifest more clearly, 
with established reproduc�ve and metabolic 
abnormali�es. Adult women with PCOS 
frequently present with obesity, insulin resis-
tance, dyslipidemia, impaired glucose toler-
ance, and an increased risk of type 2 diabetes 
mellitus and cardiovascular disease [3]. The 
chronic nature of hyperinsulinemia and hyper-
androgenism contributes to long-term health 
risks, emphasizing the importance of early 
iden�fica�on and con�nuous monitoring.

Hormonal abnormali�es play a central role in 
the pathophysiology of PCOS. Increased lutein-
izing hormone (LH) secre�on with rela�vely 
normal or low follicle-s�mula�ng hormone 
(FSH) levels results in an elevated LH/FSH ra�o, 

promo�ng ovarian androgen produc�on and 
follicular arrest [4]. Hyperandrogenism, either 
clinical or biochemical, is a key diagnos�c 
feature and is responsible for manifesta�ons 
such as hirsu�sm, acne, and alopecia. Insulin 
resistance further exacerbates hyperandro-
genism by s�mula�ng ovarian androgen 
synthesis and reducing sex hormone–binding 
globulin levels [5].

Ultrasonography remains an important diag-
nos�c tool for PCOS, par�cularly in adults. 
Polycys�c ovarian morphology is characterized 
by increased ovarian volume and mul�ple 
small follicles arranged peripherally. However, 
its diagnos�c value in adolescents is limited, as 
similar findings may be seen in normal puber-
tal development [6]. Consequently, recent 
interna�onal guidelines recommend cau�on in 
the use of ultrasound as a diagnos�c criterion 
in adolescents.

Given the age-related variability in clinical 
presenta�on and disease progression, com-
para�ve evalua�on of PCOS parameters 
between adolescents and adults is essen�al. 
Understanding these differences can facilitate 
age-appropriate diagnos�c strategies and 
early interven�ons aimed at preven�ng 
long-term metabolic and reproduc�ve compli-
ca�ons. This study was therefore undertaken 
to correlate and compare clinical, hormonal, 
biochemical, and ultrasonographic parameters 
between adolescent and adult pa�ents with 
PCOS.

Aims and Objec�ves
Primary Aim

• To study the correla�on of clinical, 
hormonal, biochemical, and ultrasound 
parameters in adolescent and adult PCOS 
pa�ents.

Secondary Objectives
• To compare clinical features such as men-
strual irregularity, hirsu�sm, acne, and 
obesity between adolescents and adults.
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• To evaluate and compare hormonal 
profiles including LH, FSH, LH/FSH ra�o, total 
testosterone, and prolac�n.
• To assess biochemical parameters includ-
ing fas�ng glucose, fas�ng insulin, lipid 
profile, and insulin resistance (HOMA-IR).
• To analyze ultrasonographic features of 
ovaries and correlate them with hormonal 
and metabolic parameters.

Materials and Methods
We did a cross-sec�onal observa�onal study 
on 100 cases between the periods of January 
2024 to July 2025. Pa�ents who came for doing 
ultrasonography in Satkhira Medical College 
Hospital (SMCH), Satkhira and diagnosed as 
PCOS, were included in our study based on the 
following inclusion and exclusion criteria. We 
also grouped the pa�ents in the following 
manner.
Study Groups

• Group A (Adolescents): 50 pa�ents aged 
13–19 years
• Group B (Adults): 50 pa�ents aged 20–35 
years

Inclusion Criteria
• Females diagnosed with PCOS based on 
Ro�erdam criteria (any two of the follow-
ing):
1. Oligo/anovula�on
2. Clinical or biochemical hyperandro-
genism
3. Polycys�c ovaries on ultrasound

• Adolescents at least two years post-men-
arche

Exclusion Criteria
• Thyroid disorders
• Hyperprolac�nemia
• Congenital adrenal hyperplasia
• Androgen-secre�ng tumors
• Cushing’s syndrome
• Pa�ents on hormonal treatment in the last 
three months

Data Collection
Clinical Assessment

• Detailed menstrual history
• Assessment of hirsu�sm using modified 
Ferriman–Gallwey (mFG) score
• Presence of acne and alopecia
• Anthropometric measurements: height, 
weight, BMI, waist circumference

Hormonal Parameters
• Serum LH
• Serum FSH
• LH/FSH ra�o
• Total testosterone
• Prolac�n
• TSH (to exclude thyroid dysfunc�on)

Samples were collected in the early follicular 
phase or randomly in amenorrheic pa�ents.
Biochemical Parameters

• Fas�ng blood glucose
• Fas�ng serum insulin
• HOMA-IR calcula�on
• Lipid profile: total cholesterol, 
triglycerides, HDL, LDL

Ultrasonography
• Transabdominal ultrasound for adoles-
cents and transvaginal ultrasound for adults 
(where appropriate)
• Ovarian volume
• Follicle number per ovary (2–9 mm)
• Stromal echogenicity

Statistical Analysis
Data were analyzed using sta�s�cal so�ware. 
Con�nuous variables were expressed as mean 
± SD, and categorical variables as percentages. 
Student’s t-test and chi-square test were used 
for comparison. Pearson correla�on coeffi-
cient was applied to assess correla�ons. A 
p-value <0.05 was considered sta�s�cally 
significant.

Results
A total of 100 pa�ents diagnosed with polycys-
�c ovarian syndrome were included in the 
study, comprising 50 adolescents and 50 

adults. The results are presented as a compar-
a�ve analysis of clinical, anthropometric, 
hormonal, biochemical, and ultrasonographic 
parameters between the two groups, followed 
by correla�on analysis.
Demographic Characteristics

The mean age of adolescents was 16.8 ± 1.9 
years, while that of adults was 26.4 ± 4.2 years 
(Table 1). This ensured a clear age demarca�on 
between the two study groups and allowed for 
meaningful comparison of age-related varia-
�ons in PCOS manifesta�ons.

Clinical Profile

Menstrual irregulari�es were the most 
common presen�ng complaint in both groups 
but were significantly more frequent among 
adolescents (88%) compared to adults (76%). 
This finding reflects the predominance of 
ovulatory dysfunc�on during the early years 
following menarche. Acne was observed in 
68% of adolescents, significantly higher than in 
adults (44%), indica�ng increased cutaneous 
sensi�vity to androgens during puberty.

Hirsu�sm, assessed using the modified Ferri-
man–Gallwey score, was more prevalent in 
adults (72%) than adolescents (60%), suggest-
ing a cumula�ve effect of prolonged hyperan-
drogenism. Androgenic alopecia was also 
significantly higher among adults (28%) com-
pared to adolescents (12%). Obesity was mark-
edly more common in adults (64%) than 
adolescents (36%), highligh�ng the progres-
sive nature of weight gain and metabolic risk 
with advancing age and disease dura�on 
(Table 2).

Anthropometric Parameters

Adults demonstrated significantly higher mean 
body mass index and waist circumference 
compared to adolescents. The mean BMI in 
adults was 26.8 ± 4.1 kg/m², whereas adoles-
cents had a mean BMI of 23.1 ± 3.2 kg/m². 

Similarly, waist circumference was significantly 
greater in adults (88.2 ± 7.4 cm) than adoles-
cents (78.4 ± 6.5 cm), indica�ng increased 
central adiposity in adult PCOS pa�ents (Table 
3).

Hormonal Profile

Hormonal evalua�on revealed elevated serum 
LH levels in both groups, with adults showing 
significantly higher mean LH levels compared 
to adolescents. Serum FSH levels were 
rela�vely lower in adults, resul�ng in a signifi-
cantly higher LH/FSH ra�o in adults (2.4 ± 0.7) 
compared to adolescents (1.9 ± 0.6). Total 
testosterone levels were elevated in both 
groups but were significantly higher among 
adults. These findings indicate more 
pronounced neuroendocrine and hyperandro-
genic disturbances in adult PCOS pa�ents 
(Table 4).

Biochemical and Metabolic Parameters

Adults exhibited significantly higher fas�ng 
blood glucose and fas�ng insulin levels com-
pared to adolescents. Insulin resistance, 
assessed by HOMA-IR, was markedly higher in 
adults (4.5 ± 1.2) than adolescents (2.7 ± 0.8). 
Lipid profile analysis revealed significantly 
elevated triglyceride levels and reduced HDL 
cholesterol levels in adults, reflec�ng a higher 
prevalence of dyslipidemia and metabolic 
syndrome components in this group (Table 5).

Ultrasonographic Findings

Polycys�c ovarian morphology was observed 
in 68% of adolescents and 86% of adults. 
Mean ovarian volume and follicle count per 
ovary were significantly higher in adults. Ado-
lescents showed more variable ultrasono-
graphic findings, possibly reflec�ng physiologi-
cal mul�follicular ovaries during puberty. 
These results suggest that ultrasound criteria 
are more reliable for diagnosing PCOS in adults 
than adolescents (Table 6).

Correlation Analysis

Correla�on analysis demonstrated a significant 
posi�ve correla�on between LH/FSH ra�o and 
ovarian volume in adults (r = 0.52, p < 0.05), 
whereas the correla�on was weaker in adoles-
cents. Total testosterone levels showed a posi-
�ve correla�on with hirsu�sm scores in both 
groups, with a stronger associa�on in adults (r 
= 0.61). BMI demonstrated a significant posi-
�ve correla�on with HOMA-IR in both adoles-
cents and adults, more pronounced in adults, 
indica�ng increasing insulin resistance with 
higher adiposity and advancing age (Table 7).

Overall, the results indicate that adolescents 
with PCOS predominantly exhibit reproduc�ve 
and hyperandrogenic features, while adults 
demonstrate more severe metabolic and ultra-
sonographic abnormali�es, reflec�ng disease 
progression over �me.



Introduc�on
Polycys�c Ovarian Syndrome (PCOS) is one of 
the most common endocrine disorders affect-
ing females of reproduc�ve age, with a preva-
lence ranging from 6% to 20% depending on 
the diagnos�c criteria used [1]. It is a complex, 
heterogeneous disorder characterized by men-
strual dysfunc�on, clinical and/or biochemical 
hyperandrogenism, and polycys�c ovarian 
morphology on ultrasonography. Beyond 
reproduc�ve implica�ons, PCOS is increasingly 
recognized as a mul�system disorder with 
significant metabolic, cardiovascular, and 
psychological consequences.
The onset of PCOS o�en occurs during adoles-
cence, soon a�er menarche. However, diag-
nosing PCOS in adolescents remains challeng-
ing due to the overlap between normal puber-
tal physiological changes and features of PCOS. 
Irregular menstrual cycles, acne, and mul�fol-
licular ovarian appearance are common during 
normal puberty, making it difficult to dis�n-
guish pathological condi�ons from normal 
developmental varia�ons [2]. As a result, 
underdiagnosis or overdiagnosis is common in 
this age group, leading either to delayed inter-
ven�on or unnecessary anxiety and treatment.

In adults, PCOS tends to manifest more clearly, 
with established reproduc�ve and metabolic 
abnormali�es. Adult women with PCOS 
frequently present with obesity, insulin resis-
tance, dyslipidemia, impaired glucose toler-
ance, and an increased risk of type 2 diabetes 
mellitus and cardiovascular disease [3]. The 
chronic nature of hyperinsulinemia and hyper-
androgenism contributes to long-term health 
risks, emphasizing the importance of early 
iden�fica�on and con�nuous monitoring.

Hormonal abnormali�es play a central role in 
the pathophysiology of PCOS. Increased lutein-
izing hormone (LH) secre�on with rela�vely 
normal or low follicle-s�mula�ng hormone 
(FSH) levels results in an elevated LH/FSH ra�o, 

promo�ng ovarian androgen produc�on and 
follicular arrest [4]. Hyperandrogenism, either 
clinical or biochemical, is a key diagnos�c 
feature and is responsible for manifesta�ons 
such as hirsu�sm, acne, and alopecia. Insulin 
resistance further exacerbates hyperandro-
genism by s�mula�ng ovarian androgen 
synthesis and reducing sex hormone–binding 
globulin levels [5].

Ultrasonography remains an important diag-
nos�c tool for PCOS, par�cularly in adults. 
Polycys�c ovarian morphology is characterized 
by increased ovarian volume and mul�ple 
small follicles arranged peripherally. However, 
its diagnos�c value in adolescents is limited, as 
similar findings may be seen in normal puber-
tal development [6]. Consequently, recent 
interna�onal guidelines recommend cau�on in 
the use of ultrasound as a diagnos�c criterion 
in adolescents.

Given the age-related variability in clinical 
presenta�on and disease progression, com-
para�ve evalua�on of PCOS parameters 
between adolescents and adults is essen�al. 
Understanding these differences can facilitate 
age-appropriate diagnos�c strategies and 
early interven�ons aimed at preven�ng 
long-term metabolic and reproduc�ve compli-
ca�ons. This study was therefore undertaken 
to correlate and compare clinical, hormonal, 
biochemical, and ultrasonographic parameters 
between adolescent and adult pa�ents with 
PCOS.

Aims and Objec�ves
Primary Aim

• To study the correla�on of clinical, 
hormonal, biochemical, and ultrasound 
parameters in adolescent and adult PCOS 
pa�ents.

Secondary Objectives
• To compare clinical features such as men-
strual irregularity, hirsu�sm, acne, and 
obesity between adolescents and adults.

• To evaluate and compare hormonal 
profiles including LH, FSH, LH/FSH ra�o, total 
testosterone, and prolac�n.
• To assess biochemical parameters includ-
ing fas�ng glucose, fas�ng insulin, lipid 
profile, and insulin resistance (HOMA-IR).
• To analyze ultrasonographic features of 
ovaries and correlate them with hormonal 
and metabolic parameters.

Materials and Methods
We did a cross-sec�onal observa�onal study 
on 100 cases between the periods of January 
2024 to July 2025. Pa�ents who came for doing 
ultrasonography in Satkhira Medical College 
Hospital (SMCH), Satkhira and diagnosed as 
PCOS, were included in our study based on the 
following inclusion and exclusion criteria. We 
also grouped the pa�ents in the following 
manner.
Study Groups

• Group A (Adolescents): 50 pa�ents aged 
13–19 years
• Group B (Adults): 50 pa�ents aged 20–35 
years

Inclusion Criteria
• Females diagnosed with PCOS based on 
Ro�erdam criteria (any two of the follow-
ing):
1. Oligo/anovula�on
2. Clinical or biochemical hyperandro-
genism
3. Polycys�c ovaries on ultrasound

• Adolescents at least two years post-men-
arche

Exclusion Criteria
• Thyroid disorders
• Hyperprolac�nemia
• Congenital adrenal hyperplasia
• Androgen-secre�ng tumors
• Cushing’s syndrome
• Pa�ents on hormonal treatment in the last 
three months

Data Collection
Clinical Assessment

• Detailed menstrual history
• Assessment of hirsu�sm using modified 
Ferriman–Gallwey (mFG) score
• Presence of acne and alopecia
• Anthropometric measurements: height, 
weight, BMI, waist circumference

Hormonal Parameters
• Serum LH
• Serum FSH
• LH/FSH ra�o
• Total testosterone
• Prolac�n
• TSH (to exclude thyroid dysfunc�on)

Samples were collected in the early follicular 
phase or randomly in amenorrheic pa�ents.
Biochemical Parameters

• Fas�ng blood glucose
• Fas�ng serum insulin
• HOMA-IR calcula�on
• Lipid profile: total cholesterol, 
triglycerides, HDL, LDL

Ultrasonography
• Transabdominal ultrasound for adoles-
cents and transvaginal ultrasound for adults 
(where appropriate)
• Ovarian volume
• Follicle number per ovary (2–9 mm)
• Stromal echogenicity

Statistical Analysis
Data were analyzed using sta�s�cal so�ware. 
Con�nuous variables were expressed as mean 
± SD, and categorical variables as percentages. 
Student’s t-test and chi-square test were used 
for comparison. Pearson correla�on coeffi-
cient was applied to assess correla�ons. A 
p-value <0.05 was considered sta�s�cally 
significant.

Results
A total of 100 pa�ents diagnosed with polycys-
�c ovarian syndrome were included in the 
study, comprising 50 adolescents and 50 

adults. The results are presented as a compar-
a�ve analysis of clinical, anthropometric, 
hormonal, biochemical, and ultrasonographic 
parameters between the two groups, followed 
by correla�on analysis.
Demographic Characteristics

The mean age of adolescents was 16.8 ± 1.9 
years, while that of adults was 26.4 ± 4.2 years 
(Table 1). This ensured a clear age demarca�on 
between the two study groups and allowed for 
meaningful comparison of age-related varia-
�ons in PCOS manifesta�ons.

Clinical Profile

Menstrual irregulari�es were the most 
common presen�ng complaint in both groups 
but were significantly more frequent among 
adolescents (88%) compared to adults (76%). 
This finding reflects the predominance of 
ovulatory dysfunc�on during the early years 
following menarche. Acne was observed in 
68% of adolescents, significantly higher than in 
adults (44%), indica�ng increased cutaneous 
sensi�vity to androgens during puberty.

Hirsu�sm, assessed using the modified Ferri-
man–Gallwey score, was more prevalent in 
adults (72%) than adolescents (60%), suggest-
ing a cumula�ve effect of prolonged hyperan-
drogenism. Androgenic alopecia was also 
significantly higher among adults (28%) com-
pared to adolescents (12%). Obesity was mark-
edly more common in adults (64%) than 
adolescents (36%), highligh�ng the progres-
sive nature of weight gain and metabolic risk 
with advancing age and disease dura�on 
(Table 2).

Anthropometric Parameters

Adults demonstrated significantly higher mean 
body mass index and waist circumference 
compared to adolescents. The mean BMI in 
adults was 26.8 ± 4.1 kg/m², whereas adoles-
cents had a mean BMI of 23.1 ± 3.2 kg/m². 

Similarly, waist circumference was significantly 
greater in adults (88.2 ± 7.4 cm) than adoles-
cents (78.4 ± 6.5 cm), indica�ng increased 
central adiposity in adult PCOS pa�ents (Table 
3).

Hormonal Profile

Hormonal evalua�on revealed elevated serum 
LH levels in both groups, with adults showing 
significantly higher mean LH levels compared 
to adolescents. Serum FSH levels were 
rela�vely lower in adults, resul�ng in a signifi-
cantly higher LH/FSH ra�o in adults (2.4 ± 0.7) 
compared to adolescents (1.9 ± 0.6). Total 
testosterone levels were elevated in both 
groups but were significantly higher among 
adults. These findings indicate more 
pronounced neuroendocrine and hyperandro-
genic disturbances in adult PCOS pa�ents 
(Table 4).

Biochemical and Metabolic Parameters

Adults exhibited significantly higher fas�ng 
blood glucose and fas�ng insulin levels com-
pared to adolescents. Insulin resistance, 
assessed by HOMA-IR, was markedly higher in 
adults (4.5 ± 1.2) than adolescents (2.7 ± 0.8). 
Lipid profile analysis revealed significantly 
elevated triglyceride levels and reduced HDL 
cholesterol levels in adults, reflec�ng a higher 
prevalence of dyslipidemia and metabolic 
syndrome components in this group (Table 5).

Ultrasonographic Findings

Polycys�c ovarian morphology was observed 
in 68% of adolescents and 86% of adults. 
Mean ovarian volume and follicle count per 
ovary were significantly higher in adults. Ado-
lescents showed more variable ultrasono-
graphic findings, possibly reflec�ng physiologi-
cal mul�follicular ovaries during puberty. 
These results suggest that ultrasound criteria 
are more reliable for diagnosing PCOS in adults 
than adolescents (Table 6).
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Correlation Analysis

Correla�on analysis demonstrated a significant 
posi�ve correla�on between LH/FSH ra�o and 
ovarian volume in adults (r = 0.52, p < 0.05), 
whereas the correla�on was weaker in adoles-
cents. Total testosterone levels showed a posi-
�ve correla�on with hirsu�sm scores in both 
groups, with a stronger associa�on in adults (r 
= 0.61). BMI demonstrated a significant posi-
�ve correla�on with HOMA-IR in both adoles-
cents and adults, more pronounced in adults, 
indica�ng increasing insulin resistance with 
higher adiposity and advancing age (Table 7).

Overall, the results indicate that adolescents 
with PCOS predominantly exhibit reproduc�ve 
and hyperandrogenic features, while adults 
demonstrate more severe metabolic and ultra-
sonographic abnormali�es, reflec�ng disease 
progression over �me.

Age Group Adolescents (n=50) Adults (n=50) 
Mean age (years) 16.8 ± 1.9 26.4 ± 4.2 

 

Table I: Age Distribu�on of Study Popula�on.

Table II: Comparison of Clinical Features.
Clinical Feature Adolescents n (%) Adults n (%) p-value 

Menstrual irregularity 44 (88%) 38 (76%) 0.04 
Hirsu�sm (mFG ≥8) 30 (60%) 36 (72%) 0.03 

Acne 34 (68%) 22 (44%) 0.01 
Alopecia 6 (12%) 14 (28%) 0.02 

Obesity (BMI ≥25 kg/m²) 18 (36%) 32 (64%) <0.01 
 

Table III: Anthropometric Parameters.
Parameter Adolescents (Mean ± SD) Adults (Mean ± SD) p-value 

BMI (kg/m²) 23.1 ± 3.2 26.8 ± 4.1 <0.001 
Waist circumference (cm) 78.4 ± 6.5 88.2 ± 7.4 <0.001 

 

Table IV: Hormonal Profile Comparison.
Hormonal Parameter Adolescents (Mean ± SD) Adults (Mean ± SD) p-value 

LH (IU/L) 10.6 ± 3.2 12.4 ± 3.8 0.01 
FSH (IU/L) 5.8 ± 1.4 5.2 ± 1.3 0.04 

LH/FSH ra�o 1.9 ± 0.6 2.4 ± 0.7 <0.001 
Total Testosterone 

(ng/dL) 62.3 ± 14.6 71.8 ± 16.2 0.002 

 Table V: Biochemical and Metabolic Parame-
ters.

Parameter Adolescents (Mean ± SD) Adults (Mean ± SD) p-value 
Fas�ng glucose (mg/dL) 88.4 ± 7.6 96.8 ± 9.2 <0.001 
Fas�ng insulin (µIU/mL) 12.6 ± 4.1 18.9 ± 6.3 <0.001 

HOMA-IR 2.7 ± 0.8 4.5 ± 1.2 <0.001 
Triglycerides (mg/dL) 118.2 ± 28.4 156.6 ± 36.8 <0.001 

HDL (mg/dL) 46.8 ± 6.2 38.4 ± 5.8 <0.001 
 

Table VI: Ultrasonographic Findings
Ultrasound Parameter Adolescents Adults p-value 
Polycys�c ovaries (%) 68% 86% 0.02 

Mean ovarian volume (cm³) 9.8 ± 2.1 12.6 ± 2.8 <0.001 
Mean follicle count 14.2 ± 3.6 18.8 ± 4.2 <0.001 

 
Table VII: Correla�on Analysis of Key Parame-
ters.

Parameters Correlated Adolescents (r) Adults (r) 
LH/FSH ra�o vs Ovarian volume 0.28 0.52* 

Testosterone vs mFG score 0.34 0.61* 
BMI vs HOMA-IR 0.42* 0.68* 

 

Discussion
The present study highlights significant 
age-related differences in the clinical, 
hormonal, biochemical, and ultrasonographic 
manifesta�ons of polycys�c ovarian 
syndrome. By comparing adolescents and 
adults with PCOS, this study underscores the 
dynamic nature of the disorder and its 
progression over �me.
Menstrual irregulari�es were more prevalent 
among adolescents, reflec�ng the immaturity 
of the hypothalamic–pituitary–ovarian axis 
during the early post-menarcheal years. Simi-
lar findings have been reported by Ibáñez et 
al., who emphasized that ovulatory dysfunc-
�on is o�en the earliest manifesta�on of PCOS 
in adolescents [7]. Acne was also significantly 
more common in adolescents, consistent with 
the increased sensi�vity of pilosebaceous 
units to androgens during puberty. In contrast, 
adults demonstrated a higher prevalence of 
hirsu�sm and alopecia, indica�ng prolonged 
exposure to hyperandrogenism and its cumu-
la�ve effects on hair follicles.

Obesity and central adiposity were significant-
ly more common in adults than adolescents in 
this study. This observa�on aligns with previ-
ous studies showing that weight gain and fat 
redistribu�on increase with age and disease 
dura�on in PCOS [8]. Increased adiposity plays 
a pivotal role in worsening insulin resistance, 
thereby amplifying both metabolic and repro-
duc�ve abnormali�es.

Hormonal analysis revealed elevated LH levels 
and increased LH/FSH ra�os in both groups, 
with significantly higher values in adults. This 
finding supports the classical neuroendocrine 
dysfunc�on associated with PCOS, character-
ized by increased GnRH pulse frequency favor-
ing LH secre�on [9]. Total testosterone levels 
were elevated in both adolescents and adults; 
however, the stronger correla�on between 
testosterone levels and hirsu�sm scores in 
adults suggests a longer dura�on of androgen 
exposure leading to more pronounced clinical 
manifesta�ons.

Metabolic abnormali�es were markedly higher 
in adults. Elevated fas�ng insulin levels and 
higher HOMA-IR values in adults indicate 
significant insulin resistance, which is known to 
worsen with age and obesity in PCOS pa�ents 
[10]. Dyslipidemia, characterized by elevated 
triglycerides and reduced HDL cholesterol, was 
also more common in adults, increasing their 
long-term cardiovascular risk. These findings 
reinforce the concept of PCOS as a metabolic 
disorder with progressive severity if le� 
untreated.

Ultrasonographic evalua�on showed a higher 
prevalence of polycys�c ovarian morphology, 
increased ovarian volume, and higher follicle 
counts in adults compared to adolescents. The 
weaker correla�on between ultrasound find-
ings and hormonal parameters in adolescents 
supports current guideline recommenda�ons 
that ultrasound should not be used as a man-
datory diagnos�c criterion in this age group 
[6]. In adults, however, ovarian morphology 
correlated significantly with LH/FSH ra�o, high-
ligh�ng its diagnos�c u�lity.

Overall, the findings of this study emphasize 
that PCOS evolves from predominantly repro-
duc�ve and hyperandrogenic manifesta�ons in 
adolescence to more pronounced metabolic 
complica�ons in adulthood. Early diagnosis 
during adolescence provides a crucial opportu-

nity for lifestyle modifica�on and targeted 
interven�ons aimed at reducing long-term 
morbidity. Age-specific diagnos�c criteria and 
management strategies are therefore essen�al 
to op�mize outcomes in pa�ents with PCOS.

Limita�ons
• Cross-sec�onal design limits causal infer-
ence
• Rela�vely small sample size
• Single-center study
• Use of transabdominal ultrasound in 
adolescents may underes�mate ovarian 
morphology

Conclusion
PCOS exhibits age-dependent varia�ons in 
clinical, hormonal, biochemical, and ultra-
sound parameters. Adolescents mainly exhibit 
reproduc�ve and hyperandrogenic features, 
whereas adults show significant metabolic 
derangements. Diagnos�c and management 
approaches should be tailored according to age 
to improve outcomes and prevent long-term 
complica�ons.
Recommenda�ons

• Age-specific diagnos�c criteria for adoles-
cents
• Emphasis on lifestyle modifica�on from 
early diagnosis

• Regular metabolic screening in adult PCOS 
pa�ents
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Hormonal analysis revealed elevated LH levels 
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with significantly higher values in adults. This 
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were elevated in both adolescents and adults; 
however, the stronger correla�on between 
testosterone levels and hirsu�sm scores in 
adults suggests a longer dura�on of androgen 
exposure leading to more pronounced clinical 
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Metabolic abnormali�es were markedly higher 
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disorder with progressive severity if le� 
untreated.
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ings and hormonal parameters in adolescents 
supports current guideline recommenda�ons 
that ultrasound should not be used as a man-
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[6]. In adults, however, ovarian morphology 
correlated significantly with LH/FSH ra�o, high-
ligh�ng its diagnos�c u�lity.

Overall, the findings of this study emphasize 
that PCOS evolves from predominantly repro-
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adolescence to more pronounced metabolic 
complica�ons in adulthood. Early diagnosis 
during adolescence provides a crucial opportu-
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morbidity. Age-specific diagnos�c criteria and 
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to op�mize outcomes in pa�ents with PCOS.

Limita�ons
• Cross-sec�onal design limits causal infer-
ence
• Rela�vely small sample size
• Single-center study
• Use of transabdominal ultrasound in 
adolescents may underes�mate ovarian 
morphology
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Original Article

Abstract
Background: In resource-limited se�ngs like ours, the rising number of surgical emergencies 
places significant strain on hospital resources, par�cularly in the emergency department. 
Understanding the burden and distribu�on of these cases is essen�al for planning and op�mizing 
services. As surgical emergencies cons�tute a major propor�on of a surgeon’s workload, 
evalua�ng their pa�erns can guide strategies for improving pa�ent care. This study aimed to 
assess the pa�ern of surgical emergencies presen�ng to our center. Methods: We conducted a 
two-year retrospec�ve study of all emergencies surgical and urological admissions at Satkhira 
Medical College Hospital from August 2023 to November 2025. Results: A total of 613 surgical 
emergency opera�ons were performed during the study period. The 41–60-year age group 
accounted for the largest propor�on of cases (36.5%). There were 353 males and 260 females, 
giving a male-to-female ra�o of 1.35:1. Among all pa�ents, acute appendici�s (13.5%), hollow 
viscus perfora�on (5.7%), and intes�nal obstruc�on (5.2%) were the leading diagnoses. 
Exploratory laparotomy was the most frequently performed procedure, followed by 
appendectomy. The mean hospital stay was 6.6 days. The most common postopera�ve 
complica�ons were surgical site infec�on (33.9%) and wound dehiscence (13.6%). The overall 
mortality rate was 8.33%, with sep�cemia being the predominant cause of death. Most pa�ents 
belonged to the low socioeconomic group. Conclusion: Our study shows a broad range of surgical 
emergencies, with trauma forming a significant share of the caseload. Strengthening trauma 
management, neurosurgical support, and intensive care services could enhance pa�ent 
outcomes. Early diagnosis, prompt resuscita�on, and �mely defini�ve surgery remain crucial to 
reducing mortality in emergency surgical pa�ents.
Keywords: Surgical emergencies; Pa�ern; Satkhira medical college hospital (SMCH).

Pa�ern of Surgical and Urological Emergencies in SMCH 
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Introduc�on
Surgical condi�ons form a major part of the 
global disease burden, and many present as 
life- or limb-threatening emergencies [1]. 
Emergency surgeries account for more than 
half of surgical admissions in many regions [2], 
and their numbers con�nue to increase [3, 4]. 

Emergency surgery deals with acute threats to 
life, organs, or limbs, o�en requiring opera�ve 
interven�on within 24 hours [5]. Surgeons 
managing these cases must understand acute 
pathophysiology, associated comorbidi�es, 
and rapid pa�ent op�miza�on [6]. Common 
general surgical emergencies include acute 
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appendici�s, intes�nal obstruc�on, 
incarcerated hernias, hollow viscus 
perfora�on, trauma, and so�-�ssue infec�ons 
[7-9]. While trauma—especially road traffic 
injuries, burns, falls, and penetra�ng 
wounds—remains a leading cause of 
emergency admissions, non-trauma�c 
condi�ons such as appendici�s, intes�nal 
obstruc�on, and urinary reten�on are also 
frequent [10-11]. Pa�erns of emergencies vary 
with geography, socioeconomic status, and 
environmental factors. There is limited data 
from our se�ng on the burden and pa�ern of 
surgical emergencies. Understanding these 
trends is essen�al for be�er planning, resource 
alloca�on, and improving pa�ent outcomes. 
This study aims to describe the spectrum and 
presenta�on of surgical emergencies in our 
environment. 

Methods

This retrospec�ve study reviewed all 
emergency surgical admissions to the Surgery 
and Urology departments of Satkhira Medical 
College Hospital (SMCH) from August 2023 to 
November 2025. SMCH is a 500-bed facility 
with four opera�ng theatres and an eight-bed 
ICU, serving a popula�on of more than two 
million. The study included emergency 
admissions from general surgery, urology, 
neurosurgery, and plas�c surgery. Obstetric 
and gynecological emergencies were excluded. 
Pa�ents were first assessed and resuscitated in 
the emergency department. Minor cases were 
managed in the emergency theatre and 
discharged directly, while others were 
admi�ed for opera�ve or non-opera�ve 
management. All pa�ents were followed up for 
at least one year in the surgical outpa�ent 
clinic. Data were collected using a structured 
ques�onnaire and pa�ent records, including 
demographics, diagnosis, cause of illness or 
injury, symptom dura�on or injury-arrival 
interval, comorbidi�es, treatment provided, 

hospital stay, and treatment outcomes.
Inclusion criteria:
Pa�ents aged 13 years and above of any 
gender who presented with clinical or 
radiological evidence of a general surgical 
emergency and required opera�ve 
management were included.
Exclusion criteria: 
Pa�ents younger than 13 years, those who 
declined par�cipa�on, cases managed 
conserva�vely, pa�ents refusing surgery and 
leaving against medical advice, and emergency 
cases from neurosurgery, orthopedics, and 
pediatric surgery were excluded. On 
admission, demographic details, symptom 
onset and progression, comorbidi�es, and 
previous surgical history were documented. 
A�er clinical assessment and relevant 
laboratory and imaging studies, pa�ents 
underwent emergency surgery following 
informed consent. Periopera�ve data, 
including anesthesia type, intraopera�ve 
events, and hospital stay—were recorded. 
Postopera�ve complica�ons, follow-up 
outcomes, and any mortality were 
documented. All informa�on was compiled in 
Microso� Excel and analyzed using appropriate 
sta�s�cal methods.

Results

Out of total 613 pa�ents studied 353 were 
males and 260 were females. The male to 
female ra�o was 1.35:1. (Figure 1).



Introduc�on
Surgical condi�ons form a major part of the 
global disease burden, and many present as 
life- or limb-threatening emergencies [1]. 
Emergency surgeries account for more than 
half of surgical admissions in many regions [2], 
and their numbers con�nue to increase [3, 4]. 

Emergency surgery deals with acute threats to 
life, organs, or limbs, o�en requiring opera�ve 
interven�on within 24 hours [5]. Surgeons 
managing these cases must understand acute 
pathophysiology, associated comorbidi�es, 
and rapid pa�ent op�miza�on [6]. Common 
general surgical emergencies include acute 
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appendici�s, intes�nal obstruc�on, 
incarcerated hernias, hollow viscus 
perfora�on, trauma, and so�-�ssue infec�ons 
[7-9]. While trauma—especially road traffic 
injuries, burns, falls, and penetra�ng 
wounds—remains a leading cause of 
emergency admissions, non-trauma�c 
condi�ons such as appendici�s, intes�nal 
obstruc�on, and urinary reten�on are also 
frequent [10-11]. Pa�erns of emergencies vary 
with geography, socioeconomic status, and 
environmental factors. There is limited data 
from our se�ng on the burden and pa�ern of 
surgical emergencies. Understanding these 
trends is essen�al for be�er planning, resource 
alloca�on, and improving pa�ent outcomes. 
This study aims to describe the spectrum and 
presenta�on of surgical emergencies in our 
environment. 

Methods

This retrospec�ve study reviewed all 
emergency surgical admissions to the Surgery 
and Urology departments of Satkhira Medical 
College Hospital (SMCH) from August 2023 to 
November 2025. SMCH is a 500-bed facility 
with four opera�ng theatres and an eight-bed 
ICU, serving a popula�on of more than two 
million. The study included emergency 
admissions from general surgery, urology, 
neurosurgery, and plas�c surgery. Obstetric 
and gynecological emergencies were excluded. 
Pa�ents were first assessed and resuscitated in 
the emergency department. Minor cases were 
managed in the emergency theatre and 
discharged directly, while others were 
admi�ed for opera�ve or non-opera�ve 
management. All pa�ents were followed up for 
at least one year in the surgical outpa�ent 
clinic. Data were collected using a structured 
ques�onnaire and pa�ent records, including 
demographics, diagnosis, cause of illness or 
injury, symptom dura�on or injury-arrival 
interval, comorbidi�es, treatment provided, 

hospital stay, and treatment outcomes.
Inclusion criteria:
Pa�ents aged 13 years and above of any 
gender who presented with clinical or 
radiological evidence of a general surgical 
emergency and required opera�ve 
management were included.
Exclusion criteria: 
Pa�ents younger than 13 years, those who 
declined par�cipa�on, cases managed 
conserva�vely, pa�ents refusing surgery and 
leaving against medical advice, and emergency 
cases from neurosurgery, orthopedics, and 
pediatric surgery were excluded. On 
admission, demographic details, symptom 
onset and progression, comorbidi�es, and 
previous surgical history were documented. 
A�er clinical assessment and relevant 
laboratory and imaging studies, pa�ents 
underwent emergency surgery following 
informed consent. Periopera�ve data, 
including anesthesia type, intraopera�ve 
events, and hospital stay—were recorded. 
Postopera�ve complica�ons, follow-up 
outcomes, and any mortality were 
documented. All informa�on was compiled in 
Microso� Excel and analyzed using appropriate 
sta�s�cal methods.

Results

Out of total 613 pa�ents studied 353 were 
males and 260 were females. The male to 
female ra�o was 1.35:1. (Figure 1).

Figure 1: Sex- wise distribu�on of case of 
emergency surgeries.
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Majority of pa�ents were from 41 to 60 years 
age group (36.5%) followed by 21-40 years age 
group (34.7%). 15.5% pa�ents were from 
61-80 years age group. 

A total of 613 pa�ents presented with various 
surgical emergencies. Appendici�s was the 
most common diagnosis, accoun�ng for 
13.5%, followed by diabe�c foot infec�ons 
(10.8%), and procedures requiring chest drain 
inser�on (11.7%). Other frequently encoun-
tered condi�ons included suprapubic catheter-
iza�on issues (6.2%), burn injuries (5.9%), 
hollow viscus perfora�on (5.7%), and intes�nal 
obstruc�on (5.2%). Abscesses (4.1%), difficult 
catheteriza�on (4.1%), peripheral vascular 
disease (4.7%), obstructed hernias (3.6%), and 
head injuries (3.6%) also contributed notably 
to the workload. Less common presenta�ons 
were Fournier’s gangrene (3.1%), blunt 
abdominal trauma (3.1%), non-viable tes�s 
(1.0%), compartment syndrome (1.6%), and 
bleeding hemorrhoids (0.8%). Rare diagnoses 
included rectal prolapse, perineal abscess, 
psoas abscess, and ruptured ectopic pregnan-
cy. This distribu�on highlights the broad spec-
trum of surgical emergencies managed in our 
hospital. (Table 2).

A wide range of emergency surgical proce-
dures were performed during the study period. 
Exploratory laparotomy was the most 
frequently conducted opera�on (92 cases), 

Table 1: Distribu�on of pa�ents according to 
age group.

Table 2: Distribu�on of surgical emergencies.

Age group (years) Frequency 
n (%) 

13-20 45 (7.3) 
21-40 213 (34.7) 
41-60 224 (36.5) 
61-80 95 (15.5) 
>80 36 (5.9) 

Total 613 (100) 
 

Surgical emergency Frequency 
n (%) 

Appendici�s 13.5 
Burst Appendix 1.5 

Celluli�s/Fournier’s gangrene 3.1 
Abscess 4.1 

Infected / Funga�ng Breast Mass 2 
Obstructed Hernia 3 
Non-Viable Tes�s 1 

PVD 4.7 
Compartment Syndrome 1.6 

Anal Fissure 0.8 
Blunt Trauma Abdomen 3.1 

Hollow Viscus Perfora�on 5.7 
Rectal Prolapse 0.5 

Bleeding Hemorrhoid 0.8 
Inguinal Abscess 0.8 

Diabe�c Foot 10.8 
Ruptured Ectopic Pregnancy 0.2 

Psoas Abscess 0.8 
Chest Drain 11.7 

Perineal Abscess 0.5 
Intes�nal Obstruc�on 5.2 

SPC 6.2 
Circumcision 1.8 
Penile Injury 0.8 

Clot Reten�on 1.6 
Difficult Catheteriza�on 4.1 

Head Injury 3.6 
Burn 5.9 
Total 100 

 
followed by appendectomy (83 cases). Proce-
dures related to urinary tract emergencies 
were also common, including suprapubic 
catheteriza�on (SPC) (38 cases) and difficult 
catheteriza�on (25 cases). Management of 
diabe�c foot complica�ons accounted for 66 
procedures, while chest drain inser�on was 
performed in 72 pa�ents. Other frequently 
performed interven�ons included incision and 
drainage of abscesses (38 cases), fasciectomy 

(29 cases), and repair of obstructed hernias 
(22 cases).

Less commonly performed procedures includ-
ed debridement (19 cases), toilet mastectomy 
(12 cases), orchidectomy (6 cases), amputa-
�on (6 cases), penile injury repair (5 cases), 
clot removal (10 cases), and circumcision (11 
cases). Rare procedures included lateral inter-
nal sphincterotomy (LIS) (5 cases) and Delo-
rme’s procedure (3 cases) for rectal prolapse. 
This distribu�on reflects the diverse surgical 
workload managed in the emergency se�ng, 
with abdominal, so� �ssue, and urological 
condi�ons comprising the majority of inter-
ven�ons (Figure 2).
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Figure 2: Distribu�on of various types of emergency surgeries.

Figure 3: Distribu�on of pa�ents undergone 
emergency surgeries according to type of 
anaesthesia.

A total of 613 pa�ents presented with various 
surgical emergencies. Appendici�s was the 
most common diagnosis, accoun�ng for 
13.5%, followed by diabe�c foot infec�ons 
(10.8%), and procedures requiring chest drain 
inser�on (11.7%). Other frequently encoun-
tered condi�ons included suprapubic catheter-
iza�on issues (6.2%), burn injuries (5.9%), 
hollow viscus perfora�on (5.7%), and intes�nal 
obstruc�on (5.2%). Abscesses (4.1%), difficult 
catheteriza�on (4.1%), peripheral vascular 
disease (4.7%), obstructed hernias (3.6%), and 
head injuries (3.6%) also contributed notably 
to the workload. Less common presenta�ons 
were Fournier’s gangrene (3.1%), blunt 
abdominal trauma (3.1%), non-viable tes�s 
(1.0%), compartment syndrome (1.6%), and 
bleeding hemorrhoids (0.8%). Rare diagnoses 
included rectal prolapse, perineal abscess, 
psoas abscess, and ruptured ectopic pregnan-
cy. This distribu�on highlights the broad spec-
trum of surgical emergencies managed in our 
hospital. (Table 2).

A wide range of emergency surgical proce-
dures were performed during the study period. 
Exploratory laparotomy was the most 
frequently conducted opera�on (92 cases), 

followed by appendectomy (83 cases). Proce-
dures related to urinary tract emergencies 
were also common, including suprapubic 
catheteriza�on (SPC) (38 cases) and difficult 
catheteriza�on (25 cases). Management of 
diabe�c foot complica�ons accounted for 66 
procedures, while chest drain inser�on was 
performed in 72 pa�ents. Other frequently 
performed interven�ons included incision and 
drainage of abscesses (38 cases), fasciectomy 

(29 cases), and repair of obstructed hernias 
(22 cases).

Less commonly performed procedures includ-
ed debridement (19 cases), toilet mastectomy 
(12 cases), orchidectomy (6 cases), amputa-
�on (6 cases), penile injury repair (5 cases), 
clot removal (10 cases), and circumcision (11 
cases). Rare procedures included lateral inter-
nal sphincterotomy (LIS) (5 cases) and Delo-
rme’s procedure (3 cases) for rectal prolapse. 
This distribu�on reflects the diverse surgical 
workload managed in the emergency se�ng, 
with abdominal, so� �ssue, and urological 
condi�ons comprising the majority of inter-
ven�ons (Figure 2).

General anesthesia was the most commonly 
used technique, administered in 42% of emer-
gency surgical procedures. Regional anesthesia 
was used in 28% of cases, while local anesthe-
sia accounted for 30% of procedures. This 
distribu�on reflects the varied nature and 
complexity of surgical emergencies managed 
during the study period (Figure 3).

In this study, postopera�ve complica�ons 
showed considerable varia�on in distribu�on. 
Surgical site infec�on (SSI) was the most preva-
lent complica�on, occurring in 40 pa�ents 
(33.9%), highligh�ng infec�on as the major 
source of morbidity. Wound dehiscence was 
the second most common, affec�ng 16 
pa�ents (13.6%). Intra-abdominal abscess and 
sep�caemia were each observed in 14 pa�ents 
(11.9%), indica�ng significant postopera�ve 
infec�ous risks. Anastomo�c leak occurred in 
10 pa�ents (8.5%), while stoma-related com-
plica�ons were reported in 8 pa�ents (6.8%). 
Paraly�c ileus affected 7 pa�ents (5.9%), 
whereas incisional hernia and faecal fistula 
were less common, occurring in 4 (3.4%) and 3 
(2.5%) pa�ents respec�vely. Pneumonia was 
the least frequent complica�on, iden�fied in 
only 2 pa�ents (1.7%). Overall, infec�ve com-
plica�ons—including SSI, sep�caemia, 

intra-abdominal abscess, and pneumo-
nia—cons�tuted the majority of postopera�ve 
morbidity, underscoring the need for rigorous 
periopera�ve infec�on preven�on and vigilant 
postopera�ve monitoring.( Figure 4) 
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Figure 4: Distribu�on of pa�ent according to 
post-opera�ve complica�on.

Figure 5: Outcome in pa�ents undergone 
emergency surgery.

General anesthesia was the most commonly 
used technique, administered in 42% of emer-
gency surgical procedures. Regional anesthesia 
was used in 28% of cases, while local anesthe-
sia accounted for 30% of procedures. This 
distribu�on reflects the varied nature and 
complexity of surgical emergencies managed 
during the study period (Figure 3).

In this study, postopera�ve complica�ons 
showed considerable varia�on in distribu�on. 
Surgical site infec�on (SSI) was the most preva-
lent complica�on, occurring in 40 pa�ents 
(33.9%), highligh�ng infec�on as the major 
source of morbidity. Wound dehiscence was 
the second most common, affec�ng 16 
pa�ents (13.6%). Intra-abdominal abscess and 
sep�caemia were each observed in 14 pa�ents 
(11.9%), indica�ng significant postopera�ve 
infec�ous risks. Anastomo�c leak occurred in 
10 pa�ents (8.5%), while stoma-related com-
plica�ons were reported in 8 pa�ents (6.8%). 
Paraly�c ileus affected 7 pa�ents (5.9%), 
whereas incisional hernia and faecal fistula 
were less common, occurring in 4 (3.4%) and 3 
(2.5%) pa�ents respec�vely. Pneumonia was 
the least frequent complica�on, iden�fied in 
only 2 pa�ents (1.7%). Overall, infec�ve com-
plica�ons—including SSI, sep�caemia, 

intra-abdominal abscess, and pneumo-
nia—cons�tuted the majority of postopera�ve 
morbidity, underscoring the need for rigorous 
periopera�ve infec�on preven�on and vigilant 
postopera�ve monitoring.( Figure 4) 

The pie chart illustrates the outcome distribu-
�on of the study popula�on. The majority of 
pa�ents, comprising 82%, were successfully 
discharged home, indica�ng favorable postop-
era�ve recovery in most cases. A smaller 
propor�on, 10%, required referral to higher 
centers for further management, reflec�ng the 
presence of condi�ons or complica�ons that 
necessitated advanced care. The mortality rate 
was 8%, represen�ng the group of pa�ents 
who unfortunately succumbed to their illness 
or postopera�ve complica�ons. Overall, the 

findings demonstrate that while most pa�ents 
achieved sa�sfactory outcomes, a notable 
minority required escalated care or experi-
enced adverse outcomes, underscoring the 
importance of early recogni�on and effec�ve 
management of high-risk cases ( Figure 5).

Discussion
In our study surgical emergencies were found 
to be more common in male when compared 
to females. Male to female ra�o was 1.35:1. 
Present study confirms with Onyemaechi et al. 
[12] with male female ra�o of 1.65:1 with male 
female ra�o of 2:1. The minimum age of the 
pa�ents was 13 years and the maximum age 
was 90 years, with most common age group 
between 41-60 years followed by 21-40 years. 
Surgical emergencies are common in people of 
this group because of their ac�vi�es and stress 
and strains of life are prone for analgesic 
abuse, alcohol abuse and acid pep�c disease 
and road traffic accidents.

A total of 613 pa�ents presented with various 
surgical emergencies. Appendici�s was the 
most common diagnosis, accoun�ng for 
13.5%, followed by diabe�c foot infec�ons 
(10.8%), and procedures requiring chest drain 
inser�on (11.7%). Other frequently encoun-
tered condi�ons included suprapubic catheter-
iza�on issues (6.2%), burn injuries (5.9%), 
hollow viscus perfora�on (5.7%), and intes�nal 
obstruc�on (5.2%). Abscesses (4.1%), difficult 
catheteriza�on (4.1%), peripheral vascular 
disease (4.7%), obstructed hernias (3.6%), and 
head injuries (3.6%) also contributed notably 
to the workload. Less common presenta�ons 
were Fournier’s gangrene (3.1%), blunt 
abdominal trauma (3.1%), non-viable tes�s 
(1.0%), compartment syndrome (1.6%), and 
bleeding hemorrhoids (0.8%). Rare diagnoses 
included rectal prolapse, perineal abscess, 
psoas abscess, and ruptured ectopic pregnan-
cy. This distribu�on highlights the broad spec-
trum of surgical emergencies managed in our 

hospital. Present study confirms with Onye-
maechi et al. [12] with most common emer-
gency surgery performed was exploratory 
laparotomy (56%) and with most common 
emergency surgery performed was appendec-
tomy (16.5%) followed by exploratory laparot-
omy. Our study also confirms with Anjali verma 
et al 20168 and Ibrahim et al 20159 with most 
common emergency surgery performed in 
both of studies were exploratory laparotomy 
followed by appendectomy.

Limitations of the study

The obstetric and gynaecological, paediatric, 
orthopaedic, neurosurgical emergencies were 
excluded from this study. 

Conclusion

Majority of surgical admissions in our center 
were emergency admissions with a predomi-
nance of trauma-related surgical emergencies. 
Road traffic injuries contributed significantly to 
the total volume of surgical emergencies seen 
in our hospital. Provision of improved neuro-
surgical services and intensive care facili�es 
will improve the outcome of trauma-related 
surgical emergencies in our environment. Early 
detec�on of cancers and improved oncology 
services may reduce the mortality arising from 
non-trauma surgical emergencies. The results 
of our study may be helpful in the planning and 
provision of be�er emergency surgical services 
to improve outcomes.
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The pie chart illustrates the outcome distribu-
�on of the study popula�on. The majority of 
pa�ents, comprising 82%, were successfully 
discharged home, indica�ng favorable postop-
era�ve recovery in most cases. A smaller 
propor�on, 10%, required referral to higher 
centers for further management, reflec�ng the 
presence of condi�ons or complica�ons that 
necessitated advanced care. The mortality rate 
was 8%, represen�ng the group of pa�ents 
who unfortunately succumbed to their illness 
or postopera�ve complica�ons. Overall, the 

findings demonstrate that while most pa�ents 
achieved sa�sfactory outcomes, a notable 
minority required escalated care or experi-
enced adverse outcomes, underscoring the 
importance of early recogni�on and effec�ve 
management of high-risk cases ( Figure 5).

Discussion
In our study surgical emergencies were found 
to be more common in male when compared 
to females. Male to female ra�o was 1.35:1. 
Present study confirms with Onyemaechi et al. 
[12] with male female ra�o of 1.65:1 with male 
female ra�o of 2:1. The minimum age of the 
pa�ents was 13 years and the maximum age 
was 90 years, with most common age group 
between 41-60 years followed by 21-40 years. 
Surgical emergencies are common in people of 
this group because of their ac�vi�es and stress 
and strains of life are prone for analgesic 
abuse, alcohol abuse and acid pep�c disease 
and road traffic accidents.

A total of 613 pa�ents presented with various 
surgical emergencies. Appendici�s was the 
most common diagnosis, accoun�ng for 
13.5%, followed by diabe�c foot infec�ons 
(10.8%), and procedures requiring chest drain 
inser�on (11.7%). Other frequently encoun-
tered condi�ons included suprapubic catheter-
iza�on issues (6.2%), burn injuries (5.9%), 
hollow viscus perfora�on (5.7%), and intes�nal 
obstruc�on (5.2%). Abscesses (4.1%), difficult 
catheteriza�on (4.1%), peripheral vascular 
disease (4.7%), obstructed hernias (3.6%), and 
head injuries (3.6%) also contributed notably 
to the workload. Less common presenta�ons 
were Fournier’s gangrene (3.1%), blunt 
abdominal trauma (3.1%), non-viable tes�s 
(1.0%), compartment syndrome (1.6%), and 
bleeding hemorrhoids (0.8%). Rare diagnoses 
included rectal prolapse, perineal abscess, 
psoas abscess, and ruptured ectopic pregnan-
cy. This distribu�on highlights the broad spec-
trum of surgical emergencies managed in our 

hospital. Present study confirms with Onye-
maechi et al. [12] with most common emer-
gency surgery performed was exploratory 
laparotomy (56%) and with most common 
emergency surgery performed was appendec-
tomy (16.5%) followed by exploratory laparot-
omy. Our study also confirms with Anjali verma 
et al 20168 and Ibrahim et al 20159 with most 
common emergency surgery performed in 
both of studies were exploratory laparotomy 
followed by appendectomy.

Limitations of the study

The obstetric and gynaecological, paediatric, 
orthopaedic, neurosurgical emergencies were 
excluded from this study. 

Conclusion

Majority of surgical admissions in our center 
were emergency admissions with a predomi-
nance of trauma-related surgical emergencies. 
Road traffic injuries contributed significantly to 
the total volume of surgical emergencies seen 
in our hospital. Provision of improved neuro-
surgical services and intensive care facili�es 
will improve the outcome of trauma-related 
surgical emergencies in our environment. Early 
detec�on of cancers and improved oncology 
services may reduce the mortality arising from 
non-trauma surgical emergencies. The results 
of our study may be helpful in the planning and 
provision of be�er emergency surgical services 
to improve outcomes.
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Abstract
Background: Thoracolumbar burst fractures are a common cause of spinal instability and 
neurological deficits. Management in district-level hospitals presents unique challenges due to 
limited resources, delayed presenta�on, and constrained opera�ve facili�es. Understanding 
outcomes and predictors of poor recovery is essen�al for improving pa�ent care in such se�ngs.
Aim of the study: To evaluate the clinical, radiological, and func�onal outcomes of thoracolumbar 
burst fractures treated surgically in a district-level hospital in Satkhira, and to iden�fy factors 
associated with poor postopera�ve outcomes. Methods: A retrospec�ve observa�onal study was 
conducted on 163 pa�ents with thoracolumbar burst fractures managed surgically between 
January 2020 and January 2025 at Satkhira District Hospital. Demographic, clinical, radiological, 
and opera�ve data were collected. Neurological status was assessed using the ASIA grading 
system, and func�onal outcomes were evaluated with the Oswestry Disability Index (ODI). 
Radiological outcomes included kyphosis correc�on and fusion status. Univariate and 
mul�variable logis�c regression analyses were performed to iden�fy predictors of poor 
postopera�ve outcomes. Result: The mean age was 32.4 ± 11.6 years, with a male predominance 
(61.96%). Falls from height (57.67%) and road traffic accidents (34.36%) were the most common 
mechanisms. Combined/posterior fixa�on with decompression was performed in 147 pa�ents 
(90.18%), and posterior-only fixa�on in 16 pa�ents (9.82%), with a median of 4 instrumented 
levels (range 3–6). Mean opera�ve �me was 138 ± 34 minutes, and mean blood loss was 410 ± 
160 mL. Neurological improvement of ≥1 ASIA grade was observed in 150 pa�ents (92.02%), and 
mean ODI at final follow-up was 18.4 ± 7.9. Immediate postopera�ve kyphosis improved from 
21.6 ± 6.9° to 7.2 ± 3.1°, with a mean loss of correc�on of 1.9 ± 1.3° at final follow-up. Fusion was 
achieved in 149 pa�ents (91.41%), and the overall complica�on rate was 15.34%. Mul�variable 
analysis iden�fied age >60 years, delayed surgery >72 hours, ASIA grade A–B at presenta�on, and 
canal compromise >50% as independent predictors of poor outcomes (p < 0.05). Conclusion: 
Surgical management of thoracolumbar burst fractures in a district-level hospital can achieve 
favorable neurological and func�onal outcomes. However, advanced age, delayed interven�on, 
severe ini�al neurological deficits, and extensive canal compromise are significant predictors of 
poor recovery. Early surgical interven�on and careful pa�ent selec�on are crucial to op�mize 
outcomes in resource-limited se�ngs.
Keywords: Thoracolumbar burst fracture, Spinal surgery, District hospital, Neurological outcome, 
Kyphosis correc�on, Predictors of poor outcome
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Introduc�on
A thoracolumbar burst fracture is an 
axial-load-induced injury of the thoracolumbar 
junc�on characterized by vertebral body com-
minu�on and poten�al retropulsion of bone 
fragments into the spinal canal [1]. Globally, 
thoracolumbar fractures account for approxi-
mately 6.9% of all blunt-trauma spinal injuries, 
with an es�mated annual incidence of about 
30 cases per 100,000 popula�on [1,2]. In 
Bangladesh, thoracolumbar burst fractures 
represent an es�mated 20–35% prevalence 
among hospitalized spinal fracture cases [3,4]. 
Thoracolumbar burst fractures typically result 
from high-energy axial compression forces that 
disrupt both the anterior and middle spinal 
columns, o�en with bone retropulsion into the 
spinal canal; they commonly occur at the tran-
si�on zone between the more rigid thoracic 
and mobile lumbar spine, making this region 
biomechanically vulnerable to trauma. Burst 
fractures are frequently caused by motor vehi-
cle collisions and falls from height, which are 
major sources of trauma�c spinal injuries glob-
ally, and factors such as laminar fractures 
further increase the risk of neurological com-
promise a�er these injuries [5]. The conse-
quences of burst fractures are profound: 
pa�ents o�en endure severe back pain, spinal 
instability, and poten�al neurological deficits, 
significantly affec�ng mobility and quality of 
life. Up to 30% of thoracolumbar fracture cases 
may involve neurological injury, leading to 
long-term func�onal limita�ons, chronic pain, 
and difficulty returning to work and daily ac�vi-
�es, compounding the socioeconomic burden 
for individuals and families [6] The clinical deci-
sion between surgical and non-surgical man-
agement remains conten�ous, especially for 
neurologically intact pa�ents. An interna�onal 
study found that while surgical and conserva-
�ve treatments led to similar disability 
outcomes at one-year, surgical pa�ents tended 
to achieve minimal disability earlier, sugges�ng 

poten�al benefit in recovery trajectory [7]. 
Surgically, decompression and stabiliza�on 
techniques - including posterior pedicle screw 
fixa�on - aim to restore alignment, maintain 
mechanical stability, and prevent secondary 
deformity, which can facilitate early mobiliza-
�on and poten�ally reduce long-term disability 
[8]. Moreover, posterior approaches may offer 
advantages such as reduced opera�ve �me 
and blood loss compared with anterior 
approaches, while s�ll achieving sa�sfactory 
correc�on and stability [2]. However, disadvan-
tages and challenges of surgical treatment are 
equally significant: evidence shows that 
surgery is o�en associated with higher rates of 
early complica�ons and increased ini�al 
healthcare costs, and there is limited high-cer-
tainty evidence that it produces superior 
long-term func�onal outcomes over conserva-
�ve care in neurologically intact pa�ents [9]. 
Addi�onally, surgery requires infrastructure 
and specialist exper�se not always available in 
resource-limited district hospitals, further 
complica�ng decision-making. Long-term 
economic analyses suggest that surgical man-
agement can become more cost-effec�ve from 
a societal perspec�ve due to earlier return to 
produc�vity, yet this must be balanced against 
opera�ve risks, pa�ent health status, and 
resource constraints [10]. The study aimed to 
share prac�cal experiences and highlight the 
major challenges encountered during the 
surgical management of thoracolumbar burst 
fractures in a district-level hospital se�ng.

Methodology 
This was a retrospec�ve observa�onal study 
conducted at Satkhira District Hospital, Bangla-
desh, analyzing pa�ents who underwent surgi-
cal management for thoracolumbar burst 
fractures between January 2020 and January 
2025. The study was approved by the ins�tu-
�onal ethics commi�ee, and the requirement 
for informed consent was waived due to the 
retrospec�ve nature of the study. A total of 

163 pa�ents met the inclusion criteria and 
were analyzed.
Inclusion and Exclusion Criteria:
All consecu�ve pa�ents aged ≥18 years with 
radiologically confirmed thoracolumbar burst 
fractures (T10–L4) who underwent surgical 
fixa�on during the study period were included. 
Pa�ents with pathological fractures, polytrau-
ma with life-threatening injuries, previous 
spinal surgery, or incomplete medical records 
were excluded.
Surgical Technique
All surgeries were performed by the same 
team of spine surgeons using a posterior 
approach. Instrumenta�on was performed 
using pedicle screw fixa�on spanning 3–6 
levels based on fracture pa�ern and stability. 
Decompression was performed as indicated by 
neurological deficit or radiological evidence of 
canal compromise. Pa�ents requiring com-
bined posterior-anterior stabiliza�on were 
operated via staged procedures, though the 
majority underwent posterior-only fixa�on.
Data Collection
Data were extracted from hospital medical 
records, opera�ve notes, and radiological 
reports. Variables collected included demo-
graphic characteris�cs (age, gender), mecha-
nism of injury, fracture level, preopera�ve 
neurological status using the American Spinal 
Injury Associa�on (ASIA) impairment scale, 
radiological parameters (kypho�c angle, canal 
compromise, load-sharing score, posterior 
ligament complex injury), surgical details (�m-
ing, approach, levels instrumented, decom-
pression, opera�ve �me, es�mated blood 
loss), and postopera�ve outcomes (neurologi-
cal recovery, func�onal status, complica�ons, 
radiological outcomes).
Postoperative Care and Follow-up
Postopera�vely, pa�ents received standard-
ized pain management, early mobiliza�on with 
appropriate spinal support, and physiotherapy. 

Neurological status was assessed at discharge 
and during follow-up visits at 1, 3, 6, and 12 
months using the ASIA scale. Func�onal 
outcomes were evaluated using the Oswestry 
Disability Index (ODI), ambula�on status, and 
return to independent daily ac�vi�es. Radio-
logical assessment included measurement of 
kypho�c angle and evalua�on of fusion status 
on follow-up imaging.

Outcome Measures

The primary outcome was neurological recov-
ery, defined as an improvement of at least one 
ASIA grade. Secondary outcomes included 
func�onal recovery (ODI scores and ambulato-
ry status), radiological outcomes (kyphosis 
correc�on and fusion rate), and postopera�ve 
complica�ons. Predictors of poor outcome 
were analyzed using univariate and mul�vari-
able logis�c regression.

Statistical Analysis

Data were analyzed using sta�s�cal so�ware, 
SPSS version 26. Con�nuous variables were 
expressed as mean ± standard devia�on (SD) 
or median with interquar�le range (IQR), as 
appropriate. Categorical variables were sum-
marized as frequencies and percentages. Asso-
cia�ons between poten�al predictors and poor 
outcome were assessed using univariate and 
mul�variable logis�c regression. Odds ra�os 
(ORs) with 95% confidence intervals (CIs) were 
reported, and a p-value <0.05 was considered 
sta�s�cally significant.

Result

The mean age was 32.4±11.6 years, with most 
pa�ents aged 21–40 years (52.76%), followed 
by those ≤20 years (23.31%) (Table 1). Males 
cons�tuted 61.96% of the study. Falls from 
height were the most common mechanism of 
injury (57.67%), followed by road traffic acci-
dents (34.36%). The most frequently involved 
fracture level was L1 (43.56%), followed by 

T10–T12 (31.90%) and L2–L4 (24.54%). Table 2 
shows that most pa�ents had moderate to 
severe deficits (ASIA B 32%, C 44%), while post-
opera�vely, the majority improved to Grade D 
or E, with 42% achieving full recovery (Grade E) 
and only 2% remaining unchanged (Grade A). 
The canal compromise of 30–50% was most 
frequent (42.33%); <30% and >50% were each 
seen in 28.83% (Table 3). The mean kypho�c 
angle was 21.6 ± 6.9°, with load-sharing score ≥
7 in 36.20% and posterior ligament complex 
injury in 26.99%. Table 4 shows that early 
surgery (≤72 hours) was performed in 66.26%, 
combined/posterior with decompression in 
90.18%, with a median of 4 levels (range 3–6); 
a mean opera�ve �me of 138±34 minutes and 
blood loss of 410±160 mL. At final follow-up, 
69.33% of pa�ents improved by at least two 
ASIA grades and 28.83% by at least one grade, 
with minimal neurological non-recovery 
(1.84%) (Table 5). Most pa�ents were ambula-
tory (80.98%) and had low residual disability 
(mean ODI 18.4 ± 7.9), while 78.53% regained 
independent daily func�oning. Median 
follow-up was 9 months (IQR, 6–18). Table 6 
indicates that the mean kypho�c angle 
improved from 21.6±6.9° preopera�vely to 
7.2±3.1° postopera�vely, slightly increasing to 
9.1±3.8° at final follow-up; mean correc�on 
was 12.5±5.4° with 1.9±1.3° loss, and fusion 
was achieved in 91.41%. Postopera�ve compli-
ca�ons occurred in 3.07% of pa�ents, with 
superficial surgical site infec�on being the 
most common (1.84%) and no cases of deep 
infec�on, implant failure, or neurological dete-
riora�on were observed (Table 7). Table 8 
shows that the older age (>60 years), delayed 
surgery (>72 hours), severe ini�al neurological 
deficit (ASIA A–B), and canal compromise 
>50% were independent predictors of poor 
outcome, whereas load-sharing score ≥7 and 
posterior ligament complex injury were not 
significant a�er adjustment.



JSMC 75 Jan 26  Vol. 13  No. 01
Introduc�on
A thoracolumbar burst fracture is an 
axial-load-induced injury of the thoracolumbar 
junc�on characterized by vertebral body com-
minu�on and poten�al retropulsion of bone 
fragments into the spinal canal [1]. Globally, 
thoracolumbar fractures account for approxi-
mately 6.9% of all blunt-trauma spinal injuries, 
with an es�mated annual incidence of about 
30 cases per 100,000 popula�on [1,2]. In 
Bangladesh, thoracolumbar burst fractures 
represent an es�mated 20–35% prevalence 
among hospitalized spinal fracture cases [3,4]. 
Thoracolumbar burst fractures typically result 
from high-energy axial compression forces that 
disrupt both the anterior and middle spinal 
columns, o�en with bone retropulsion into the 
spinal canal; they commonly occur at the tran-
si�on zone between the more rigid thoracic 
and mobile lumbar spine, making this region 
biomechanically vulnerable to trauma. Burst 
fractures are frequently caused by motor vehi-
cle collisions and falls from height, which are 
major sources of trauma�c spinal injuries glob-
ally, and factors such as laminar fractures 
further increase the risk of neurological com-
promise a�er these injuries [5]. The conse-
quences of burst fractures are profound: 
pa�ents o�en endure severe back pain, spinal 
instability, and poten�al neurological deficits, 
significantly affec�ng mobility and quality of 
life. Up to 30% of thoracolumbar fracture cases 
may involve neurological injury, leading to 
long-term func�onal limita�ons, chronic pain, 
and difficulty returning to work and daily ac�vi-
�es, compounding the socioeconomic burden 
for individuals and families [6] The clinical deci-
sion between surgical and non-surgical man-
agement remains conten�ous, especially for 
neurologically intact pa�ents. An interna�onal 
study found that while surgical and conserva-
�ve treatments led to similar disability 
outcomes at one-year, surgical pa�ents tended 
to achieve minimal disability earlier, sugges�ng 

poten�al benefit in recovery trajectory [7]. 
Surgically, decompression and stabiliza�on 
techniques - including posterior pedicle screw 
fixa�on - aim to restore alignment, maintain 
mechanical stability, and prevent secondary 
deformity, which can facilitate early mobiliza-
�on and poten�ally reduce long-term disability 
[8]. Moreover, posterior approaches may offer 
advantages such as reduced opera�ve �me 
and blood loss compared with anterior 
approaches, while s�ll achieving sa�sfactory 
correc�on and stability [2]. However, disadvan-
tages and challenges of surgical treatment are 
equally significant: evidence shows that 
surgery is o�en associated with higher rates of 
early complica�ons and increased ini�al 
healthcare costs, and there is limited high-cer-
tainty evidence that it produces superior 
long-term func�onal outcomes over conserva-
�ve care in neurologically intact pa�ents [9]. 
Addi�onally, surgery requires infrastructure 
and specialist exper�se not always available in 
resource-limited district hospitals, further 
complica�ng decision-making. Long-term 
economic analyses suggest that surgical man-
agement can become more cost-effec�ve from 
a societal perspec�ve due to earlier return to 
produc�vity, yet this must be balanced against 
opera�ve risks, pa�ent health status, and 
resource constraints [10]. The study aimed to 
share prac�cal experiences and highlight the 
major challenges encountered during the 
surgical management of thoracolumbar burst 
fractures in a district-level hospital se�ng.

Methodology 
This was a retrospec�ve observa�onal study 
conducted at Satkhira District Hospital, Bangla-
desh, analyzing pa�ents who underwent surgi-
cal management for thoracolumbar burst 
fractures between January 2020 and January 
2025. The study was approved by the ins�tu-
�onal ethics commi�ee, and the requirement 
for informed consent was waived due to the 
retrospec�ve nature of the study. A total of 

163 pa�ents met the inclusion criteria and 
were analyzed.
Inclusion and Exclusion Criteria:
All consecu�ve pa�ents aged ≥18 years with 
radiologically confirmed thoracolumbar burst 
fractures (T10–L4) who underwent surgical 
fixa�on during the study period were included. 
Pa�ents with pathological fractures, polytrau-
ma with life-threatening injuries, previous 
spinal surgery, or incomplete medical records 
were excluded.
Surgical Technique
All surgeries were performed by the same 
team of spine surgeons using a posterior 
approach. Instrumenta�on was performed 
using pedicle screw fixa�on spanning 3–6 
levels based on fracture pa�ern and stability. 
Decompression was performed as indicated by 
neurological deficit or radiological evidence of 
canal compromise. Pa�ents requiring com-
bined posterior-anterior stabiliza�on were 
operated via staged procedures, though the 
majority underwent posterior-only fixa�on.
Data Collection
Data were extracted from hospital medical 
records, opera�ve notes, and radiological 
reports. Variables collected included demo-
graphic characteris�cs (age, gender), mecha-
nism of injury, fracture level, preopera�ve 
neurological status using the American Spinal 
Injury Associa�on (ASIA) impairment scale, 
radiological parameters (kypho�c angle, canal 
compromise, load-sharing score, posterior 
ligament complex injury), surgical details (�m-
ing, approach, levels instrumented, decom-
pression, opera�ve �me, es�mated blood 
loss), and postopera�ve outcomes (neurologi-
cal recovery, func�onal status, complica�ons, 
radiological outcomes).
Postoperative Care and Follow-up
Postopera�vely, pa�ents received standard-
ized pain management, early mobiliza�on with 
appropriate spinal support, and physiotherapy. 

Neurological status was assessed at discharge 
and during follow-up visits at 1, 3, 6, and 12 
months using the ASIA scale. Func�onal 
outcomes were evaluated using the Oswestry 
Disability Index (ODI), ambula�on status, and 
return to independent daily ac�vi�es. Radio-
logical assessment included measurement of 
kypho�c angle and evalua�on of fusion status 
on follow-up imaging.

Outcome Measures

The primary outcome was neurological recov-
ery, defined as an improvement of at least one 
ASIA grade. Secondary outcomes included 
func�onal recovery (ODI scores and ambulato-
ry status), radiological outcomes (kyphosis 
correc�on and fusion rate), and postopera�ve 
complica�ons. Predictors of poor outcome 
were analyzed using univariate and mul�vari-
able logis�c regression.

Statistical Analysis

Data were analyzed using sta�s�cal so�ware, 
SPSS version 26. Con�nuous variables were 
expressed as mean ± standard devia�on (SD) 
or median with interquar�le range (IQR), as 
appropriate. Categorical variables were sum-
marized as frequencies and percentages. Asso-
cia�ons between poten�al predictors and poor 
outcome were assessed using univariate and 
mul�variable logis�c regression. Odds ra�os 
(ORs) with 95% confidence intervals (CIs) were 
reported, and a p-value <0.05 was considered 
sta�s�cally significant.

Result

The mean age was 32.4±11.6 years, with most 
pa�ents aged 21–40 years (52.76%), followed 
by those ≤20 years (23.31%) (Table 1). Males 
cons�tuted 61.96% of the study. Falls from 
height were the most common mechanism of 
injury (57.67%), followed by road traffic acci-
dents (34.36%). The most frequently involved 
fracture level was L1 (43.56%), followed by 

T10–T12 (31.90%) and L2–L4 (24.54%). Table 2 
shows that most pa�ents had moderate to 
severe deficits (ASIA B 32%, C 44%), while post-
opera�vely, the majority improved to Grade D 
or E, with 42% achieving full recovery (Grade E) 
and only 2% remaining unchanged (Grade A). 
The canal compromise of 30–50% was most 
frequent (42.33%); <30% and >50% were each 
seen in 28.83% (Table 3). The mean kypho�c 
angle was 21.6 ± 6.9°, with load-sharing score ≥
7 in 36.20% and posterior ligament complex 
injury in 26.99%. Table 4 shows that early 
surgery (≤72 hours) was performed in 66.26%, 
combined/posterior with decompression in 
90.18%, with a median of 4 levels (range 3–6); 
a mean opera�ve �me of 138±34 minutes and 
blood loss of 410±160 mL. At final follow-up, 
69.33% of pa�ents improved by at least two 
ASIA grades and 28.83% by at least one grade, 
with minimal neurological non-recovery 
(1.84%) (Table 5). Most pa�ents were ambula-
tory (80.98%) and had low residual disability 
(mean ODI 18.4 ± 7.9), while 78.53% regained 
independent daily func�oning. Median 
follow-up was 9 months (IQR, 6–18). Table 6 
indicates that the mean kypho�c angle 
improved from 21.6±6.9° preopera�vely to 
7.2±3.1° postopera�vely, slightly increasing to 
9.1±3.8° at final follow-up; mean correc�on 
was 12.5±5.4° with 1.9±1.3° loss, and fusion 
was achieved in 91.41%. Postopera�ve compli-
ca�ons occurred in 3.07% of pa�ents, with 
superficial surgical site infec�on being the 
most common (1.84%) and no cases of deep 
infec�on, implant failure, or neurological dete-
riora�on were observed (Table 7). Table 8 
shows that the older age (>60 years), delayed 
surgery (>72 hours), severe ini�al neurological 
deficit (ASIA A–B), and canal compromise 
>50% were independent predictors of poor 
outcome, whereas load-sharing score ≥7 and 
posterior ligament complex injury were not 
significant a�er adjustment.



JSMC 76 Jan 26  Vol. 13  No. 01
Introduc�on
A thoracolumbar burst fracture is an 
axial-load-induced injury of the thoracolumbar 
junc�on characterized by vertebral body com-
minu�on and poten�al retropulsion of bone 
fragments into the spinal canal [1]. Globally, 
thoracolumbar fractures account for approxi-
mately 6.9% of all blunt-trauma spinal injuries, 
with an es�mated annual incidence of about 
30 cases per 100,000 popula�on [1,2]. In 
Bangladesh, thoracolumbar burst fractures 
represent an es�mated 20–35% prevalence 
among hospitalized spinal fracture cases [3,4]. 
Thoracolumbar burst fractures typically result 
from high-energy axial compression forces that 
disrupt both the anterior and middle spinal 
columns, o�en with bone retropulsion into the 
spinal canal; they commonly occur at the tran-
si�on zone between the more rigid thoracic 
and mobile lumbar spine, making this region 
biomechanically vulnerable to trauma. Burst 
fractures are frequently caused by motor vehi-
cle collisions and falls from height, which are 
major sources of trauma�c spinal injuries glob-
ally, and factors such as laminar fractures 
further increase the risk of neurological com-
promise a�er these injuries [5]. The conse-
quences of burst fractures are profound: 
pa�ents o�en endure severe back pain, spinal 
instability, and poten�al neurological deficits, 
significantly affec�ng mobility and quality of 
life. Up to 30% of thoracolumbar fracture cases 
may involve neurological injury, leading to 
long-term func�onal limita�ons, chronic pain, 
and difficulty returning to work and daily ac�vi-
�es, compounding the socioeconomic burden 
for individuals and families [6] The clinical deci-
sion between surgical and non-surgical man-
agement remains conten�ous, especially for 
neurologically intact pa�ents. An interna�onal 
study found that while surgical and conserva-
�ve treatments led to similar disability 
outcomes at one-year, surgical pa�ents tended 
to achieve minimal disability earlier, sugges�ng 

poten�al benefit in recovery trajectory [7]. 
Surgically, decompression and stabiliza�on 
techniques - including posterior pedicle screw 
fixa�on - aim to restore alignment, maintain 
mechanical stability, and prevent secondary 
deformity, which can facilitate early mobiliza-
�on and poten�ally reduce long-term disability 
[8]. Moreover, posterior approaches may offer 
advantages such as reduced opera�ve �me 
and blood loss compared with anterior 
approaches, while s�ll achieving sa�sfactory 
correc�on and stability [2]. However, disadvan-
tages and challenges of surgical treatment are 
equally significant: evidence shows that 
surgery is o�en associated with higher rates of 
early complica�ons and increased ini�al 
healthcare costs, and there is limited high-cer-
tainty evidence that it produces superior 
long-term func�onal outcomes over conserva-
�ve care in neurologically intact pa�ents [9]. 
Addi�onally, surgery requires infrastructure 
and specialist exper�se not always available in 
resource-limited district hospitals, further 
complica�ng decision-making. Long-term 
economic analyses suggest that surgical man-
agement can become more cost-effec�ve from 
a societal perspec�ve due to earlier return to 
produc�vity, yet this must be balanced against 
opera�ve risks, pa�ent health status, and 
resource constraints [10]. The study aimed to 
share prac�cal experiences and highlight the 
major challenges encountered during the 
surgical management of thoracolumbar burst 
fractures in a district-level hospital se�ng.

Methodology 
This was a retrospec�ve observa�onal study 
conducted at Satkhira District Hospital, Bangla-
desh, analyzing pa�ents who underwent surgi-
cal management for thoracolumbar burst 
fractures between January 2020 and January 
2025. The study was approved by the ins�tu-
�onal ethics commi�ee, and the requirement 
for informed consent was waived due to the 
retrospec�ve nature of the study. A total of 

163 pa�ents met the inclusion criteria and 
were analyzed.
Inclusion and Exclusion Criteria:
All consecu�ve pa�ents aged ≥18 years with 
radiologically confirmed thoracolumbar burst 
fractures (T10–L4) who underwent surgical 
fixa�on during the study period were included. 
Pa�ents with pathological fractures, polytrau-
ma with life-threatening injuries, previous 
spinal surgery, or incomplete medical records 
were excluded.
Surgical Technique
All surgeries were performed by the same 
team of spine surgeons using a posterior 
approach. Instrumenta�on was performed 
using pedicle screw fixa�on spanning 3–6 
levels based on fracture pa�ern and stability. 
Decompression was performed as indicated by 
neurological deficit or radiological evidence of 
canal compromise. Pa�ents requiring com-
bined posterior-anterior stabiliza�on were 
operated via staged procedures, though the 
majority underwent posterior-only fixa�on.
Data Collection
Data were extracted from hospital medical 
records, opera�ve notes, and radiological 
reports. Variables collected included demo-
graphic characteris�cs (age, gender), mecha-
nism of injury, fracture level, preopera�ve 
neurological status using the American Spinal 
Injury Associa�on (ASIA) impairment scale, 
radiological parameters (kypho�c angle, canal 
compromise, load-sharing score, posterior 
ligament complex injury), surgical details (�m-
ing, approach, levels instrumented, decom-
pression, opera�ve �me, es�mated blood 
loss), and postopera�ve outcomes (neurologi-
cal recovery, func�onal status, complica�ons, 
radiological outcomes).
Postoperative Care and Follow-up
Postopera�vely, pa�ents received standard-
ized pain management, early mobiliza�on with 
appropriate spinal support, and physiotherapy. 

Neurological status was assessed at discharge 
and during follow-up visits at 1, 3, 6, and 12 
months using the ASIA scale. Func�onal 
outcomes were evaluated using the Oswestry 
Disability Index (ODI), ambula�on status, and 
return to independent daily ac�vi�es. Radio-
logical assessment included measurement of 
kypho�c angle and evalua�on of fusion status 
on follow-up imaging.

Outcome Measures

The primary outcome was neurological recov-
ery, defined as an improvement of at least one 
ASIA grade. Secondary outcomes included 
func�onal recovery (ODI scores and ambulato-
ry status), radiological outcomes (kyphosis 
correc�on and fusion rate), and postopera�ve 
complica�ons. Predictors of poor outcome 
were analyzed using univariate and mul�vari-
able logis�c regression.

Statistical Analysis

Data were analyzed using sta�s�cal so�ware, 
SPSS version 26. Con�nuous variables were 
expressed as mean ± standard devia�on (SD) 
or median with interquar�le range (IQR), as 
appropriate. Categorical variables were sum-
marized as frequencies and percentages. Asso-
cia�ons between poten�al predictors and poor 
outcome were assessed using univariate and 
mul�variable logis�c regression. Odds ra�os 
(ORs) with 95% confidence intervals (CIs) were 
reported, and a p-value <0.05 was considered 
sta�s�cally significant.

Result

The mean age was 32.4±11.6 years, with most 
pa�ents aged 21–40 years (52.76%), followed 
by those ≤20 years (23.31%) (Table 1). Males 
cons�tuted 61.96% of the study. Falls from 
height were the most common mechanism of 
injury (57.67%), followed by road traffic acci-
dents (34.36%). The most frequently involved 
fracture level was L1 (43.56%), followed by 

T10–T12 (31.90%) and L2–L4 (24.54%). Table 2 
shows that most pa�ents had moderate to 
severe deficits (ASIA B 32%, C 44%), while post-
opera�vely, the majority improved to Grade D 
or E, with 42% achieving full recovery (Grade E) 
and only 2% remaining unchanged (Grade A). 
The canal compromise of 30–50% was most 
frequent (42.33%); <30% and >50% were each 
seen in 28.83% (Table 3). The mean kypho�c 
angle was 21.6 ± 6.9°, with load-sharing score ≥
7 in 36.20% and posterior ligament complex 
injury in 26.99%. Table 4 shows that early 
surgery (≤72 hours) was performed in 66.26%, 
combined/posterior with decompression in 
90.18%, with a median of 4 levels (range 3–6); 
a mean opera�ve �me of 138±34 minutes and 
blood loss of 410±160 mL. At final follow-up, 
69.33% of pa�ents improved by at least two 
ASIA grades and 28.83% by at least one grade, 
with minimal neurological non-recovery 
(1.84%) (Table 5). Most pa�ents were ambula-
tory (80.98%) and had low residual disability 
(mean ODI 18.4 ± 7.9), while 78.53% regained 
independent daily func�oning. Median 
follow-up was 9 months (IQR, 6–18). Table 6 
indicates that the mean kypho�c angle 
improved from 21.6±6.9° preopera�vely to 
7.2±3.1° postopera�vely, slightly increasing to 
9.1±3.8° at final follow-up; mean correc�on 
was 12.5±5.4° with 1.9±1.3° loss, and fusion 
was achieved in 91.41%. Postopera�ve compli-
ca�ons occurred in 3.07% of pa�ents, with 
superficial surgical site infec�on being the 
most common (1.84%) and no cases of deep 
infec�on, implant failure, or neurological dete-
riora�on were observed (Table 7). Table 8 
shows that the older age (>60 years), delayed 
surgery (>72 hours), severe ini�al neurological 
deficit (ASIA A–B), and canal compromise 
>50% were independent predictors of poor 
outcome, whereas load-sharing score ≥7 and 
posterior ligament complex injury were not 
significant a�er adjustment.

Table I: Baseline Demographic and Injury Char-
acteris�cs (N = 163)

Table II: Preopera�ve Neurological Status 
(ASIA Grade).

Variable Frequency 
(n) 

Percentage 
(%) 

Age (years) 
≤20 38 23.31 

21–40 86 52.76 
41–60 28 17.18 

>60 11 6.75 
Mean ± SD 32.4 ± 11.6 

Gender 
Male 101 61.96 

Female 62 38.04 
Mechanism of injury 

Fall from 
height 94 57.67 

Road traffic 
accident 56 34.36 

Other 13 7.98 
Fracture level 

T10–T12 52 31.90 
L1 71 43.56 

L2–L4 40 24.54 
 

Before Opera�on A�er Opera�on 

Grade Frequency  
n (%) Grade Frequency  

n (%) 
A 3 (2) A 3 (2) 

B 52 (32) D 16 (10) 
E 35 (22) 

C 71 (44) 
D 3 (2) 
E 68 (42) 

D 35 (22) E 35 (22) 
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Table III: Radiological Characteris�cs at Presen-
ta�on.

Table VI: Radiological Outcomes.

Table VII: Postopera�ve Complica�ons.

Table IV: Opera�ve Details and Timing of 
Surgery.

Table V: Neurological and Func�onal 
Outcomes.

Parameter Frequency 
(n) 

Percentage 
(%) 

Canal compromise 
<30% 47 28.83 

30–50% 69 42.33 
>50% 47 28.83 

Mean kypho�c angle (°) 
Mean ± SD 21.6 ± 6.9 

Load-sharing score ≥7 59 36.20 
Posterior ligament 

complex injury 44 26.99 

 

Variable Frequency 
(n) 

Percentage 
(%) 

Time to surgery 
≤72 hours 108 66.26 
>72 hours 55 33.74 

Surgical approach 
Combined/posterior 
with decompression 147 90.18 

Posterior-only fixa�on 16 9.82 
Levels instrumented, 

median (range) 4 (3–6) 

Mean opera�ve �me 
(minutes) 138 ± 34 

Es�mated blood loss 
(mL), mean ± SD 410 ± 160 

 

Outcome Frequency 
(n) 

Percentage 
(%) 

Improvement ≥2 ASIA 
grades 113 69.33 

Improvement ≥1 ASIA 
grade 47 28.83 

No change 3 1.84 
Ambulatory at final 

follow-up, n (%) 132 80.98 

ODI score at final follow-
up, mean ± SD 18.4 ± 7.9 

Return to independent 
daily ac�vity, n (%) 128 78.53 

Median follow-up 
dura�on (months), IQR 9 (6–18) 

 

Parameter Value 
Immediate postopera�ve kyphosis 

(°) (mean ± SD) 7.2 ± 3.1 

Kyphosis at final follow-up  
(°) (mean ± SD) 9.1 ± 3.8 

Mean kyphosis correc�on  
(°) (mean ± SD)  12.5 ± 5.4 

Loss of correc�on  
(°) (mean ± SD) 1.9 ± 1.3 

Fusion achieved at final follow-up 
n  149 (91.41) 

 

Complica�on Frequency 
(n) 

Percentage 
(%) 

Superficial surgical 
site infec�on 3 1.84 

Deep infec�on 0 0.00 
Implant failure 0 0.00 
Neurological 
deteriora�on 0 0.00 

Pressure sore 2 1.23 
Overall complica�on 

rate 5 3.07 

 

Discussion
Thoracolumbar burst fractures represent a 
complex spectrum of spinal injuries that pose 
significant diagnos�c, surgical, and 
resource-related challenges, par�cularly when 
managed in district-level hospitals with limited 
infrastructure and specialized support [11]. 
The mean age was 32.4 ± 11.6 years, with most 
pa�ents aged 21–40 years (52.8%). Males 
comprised 62% of cases. Falls from height were 
the leading mechanism (57.7%), followed by 
road traffic accidents (34.4%). Fractures most 
commonly involved L1 (43.6%), T10–T12 
(31.9%), and L2–L4 (24.5%). Similarly, Elkahla 
et al. reported 70.19% males and 29.81% 
females, with a mean age of 40.94 years (range 
15–75). The 20–40-year age group accounted 
for 46% of cases. Falls from height were the 
leading mechanism of injury (67%), followed 
by road traffic accidents (22%). Most fractures 
(53%) involved the thoracolumbar junc�on 

(T12–L1) [12]. Khurjekar et al. reported 89.13% 
males and 10.87% females. The mean age was 
32 years (range 18–59), with males averaging 
33 years and females 31.5 years. Falls from 
height were the most common mechanism 
(50%), followed by road traffic accidents 
(46.7%) [13]. Postopera�ve improvements 
were notable, with most pa�ents progressing 
from ASIA B–C to D–E, highligh�ng the efficacy 
of �mely interven�on, though recovery 
remained limited in those with preopera�ve 
Grade A deficits in this study. Reinhold et al. 
reported 57.8% type A (compression), 24.3% 
type B (distrac�on), and 17.9% type C (rota-
�on) injuries. Complete neurological deficits 
(Frankel/ASIA A) occurred in 9% of pa�ents, 

incomplete deficits (Frankel/ASIA B–D) in 74%, 
and no deficits (Frankel/ASIA E) in 74% [14]. 
Khan et al. reported ASIA B in 18 pa�ents 
(25%), ASIA C in 29 (40.3%), and ASIA D in 25 
(34.7%) [15]. Canal compromise of 30–50% 
was most common (42.33%), with <30% and 
>50% each in 28.83%. Mean kyphosis was 
21.6 ± 6.9°; load-sharing score ≥7 in 36.2% 
and posterior ligament complex injury in 27%. 
Lee et al. assessed significant differences in 
radiological parameters between success and 
failure groups. SCC (27.9 ± 7.6% vs. 
35.7 ± 13.3%, p = 0.03) and LOVBH 
(28.6 ± 7.8% vs. 34.1 ± 6.0%, p = 0.01) were 
lower in the success group, while KA was 
10.1 ± 6.2° versus 13.9 ± 5.0° in failures 

(p = 0.04) [16]. Early surgery (≤72 h) was 
performed in 66.3%; combined/posterior with 
decompression in 90.2% over a median of 4 
levels (range 3–6); mean opera�ve �me 
138 ± 34 min and blood loss 410 ± 160 mL. 
Medrano et al. found that the posterior 
approach had shorter opera�ve �me 
(87.97 min; 53.91–122.03; p < 0.0001) and 
lower blood loss (497.04 mL; 281.8–712.28; 
p < 0.0001), while hospital stay, complica�ons, 
reinterven�on rate, neurological outcomes, 
postopera�ve kyphosis, and costs were com-
parable between approaches [17]. At 
follow-up, most pa�ents showed marked 
neurological recovery with high ambulatory 
rates and low residual disability, alongside 
substan�al return to independent daily func-
�oning over a median follow-up of 9 months. 
Mi�al et al. reported neurological improve-
ment in 80.5% of pa�ents postopera�vely, 
posi�vely correla�ng with percentage change 
in canal encroachment (r = 0.64, P = 0.018). 
Mean kyphosis improved from 29.1° ± 11.9° 
preopera�vely to 9.4° ± 3.8° immediately post-
opera�vely and 15.7° ± 11.8° at final follow-up 
(P < 0.001) [18]. Mean kyphosis improved from 
21.6 ± 6.9° preopera�vely to 7.2 ± 3.1° postop-
era�vely, slightly increasing to 9.1 ± 3.8° at 
final follow-up; mean correc�on 12.5 ± 5.4° 
with 1.9 ± 1.3° loss; fusion achieved in 91.4%. 
Though Sinha et al. reported no significant 
differences among groups in kyphosis correc-
�on, canal clearance, or fusion status [19]. 
Postopera�ve complica�ons occurred in 
3.07%, superficial surgical site infec�ons 
occurred in 1.84% of pa�ents, and pressure 
sores were noted in 1.23%. Elkahla et al. 
reported a mean postopera�ve hospital stay of 
5.4 days, with a 2.9% complica�on rate. At final 
follow-up, 80% of pa�ents with incomplete 
neurological deficits showed improvement 
[12]. Older age (>60 y), delayed surgery 
(>72 h), severe ini�al neurological deficit (ASIA 

A–B), and canal compromise >50% inde-
pendently predicted poor outcomes, while 
load-sharing score ≥7 and posterior ligament 
complex injury were not significant a�er 
adjustment. Landi et al. found that early 
surgery, irrespec�ve of fracture loca�on or 
type, reduced median hospital and ICU stay 
and nosocomial complica�ons. Thoracic 
fractures were associated with the poorest 
outcomes, and early interven�on improved 
results depending on the preopera�ve ASIA 
score [20].
Limitations of the study: The limita�ons are:
• Inability to directly compare surgical 
outcomes with conserva�ve management or 
alterna�ve fixa�on strategies.
• Short-term follow-up, restric�ng evalua�on 
of long-term outcomes such as late deformity 
or implant failure

Conclusion
Surgical management of thoracolumbar burst 
fractures at a district-level hospital in Satkhira 
demonstrated favorable neurological, func-
�onal, and radiological outcomes, with the 
majority of pa�ents achieving significant 
improvement in ASIA grade, ambulatory 
status, and ODI scores. Posterior-only fixa�on 
with �mely decompression effec�vely 
restored spinal alignment and achieved high 
fusion rates, while postopera�ve complica-
�ons remained rela�vely low. Early interven-
�on, younger age, less severe ini�al neurologi-
cal deficit, and limited canal compromise were 
associated with be�er outcomes, highligh�ng 
the importance of prompt and appropriate 
surgical care. Despite resource constraints, 
district hospitals can safely perform these 
procedures with careful pa�ent selec�on, 
standardized protocols, and dedicated surgical 
exper�se.
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Table VIII: Predictors of Poor Outcome A�er Thoracolumbar Burst Fracture Surgery.

Figure 1: Surgical treatment of thoracolumbar burst fracture.

Variable Univariate OR (95% 
CI) 

p-
value 

Mul�variable 
Adjusted OR (95% 

CI) 
p-value 

Age >60 years 2.89 (1.35–6.18) 0.006 2.41 (1.09–5.33) 0.031 
Delayed surgery 

>72 hours 3.45 (1.87–6.37) <0.001 3.12 (1.61–6.04) 0.001 

ASIA A–B at 
presenta�on 5.12 (2.58–10.17) <0.001 4.78 (2.21–10.32) <0.001 

Canal 
compromise 

>50% 
3.02 (1.55–5.87) 0.001 2.69 (1.37–5.27) 0.004 

Load-sharing 
score ≥7 1.71 (0.92–3.18) 0.089 1.42 (0.73–2.77) 0.302 

Posterior 
ligament complex 

injury 
1.49 (0.77–2.86) 0.228 1.32 (0.66–2.63) 0.431 

 

Discussion
Thoracolumbar burst fractures represent a 
complex spectrum of spinal injuries that pose 
significant diagnos�c, surgical, and 
resource-related challenges, par�cularly when 
managed in district-level hospitals with limited 
infrastructure and specialized support [11]. 
The mean age was 32.4 ± 11.6 years, with most 
pa�ents aged 21–40 years (52.8%). Males 
comprised 62% of cases. Falls from height were 
the leading mechanism (57.7%), followed by 
road traffic accidents (34.4%). Fractures most 
commonly involved L1 (43.6%), T10–T12 
(31.9%), and L2–L4 (24.5%). Similarly, Elkahla 
et al. reported 70.19% males and 29.81% 
females, with a mean age of 40.94 years (range 
15–75). The 20–40-year age group accounted 
for 46% of cases. Falls from height were the 
leading mechanism of injury (67%), followed 
by road traffic accidents (22%). Most fractures 
(53%) involved the thoracolumbar junc�on 

(T12–L1) [12]. Khurjekar et al. reported 89.13% 
males and 10.87% females. The mean age was 
32 years (range 18–59), with males averaging 
33 years and females 31.5 years. Falls from 
height were the most common mechanism 
(50%), followed by road traffic accidents 
(46.7%) [13]. Postopera�ve improvements 
were notable, with most pa�ents progressing 
from ASIA B–C to D–E, highligh�ng the efficacy 
of �mely interven�on, though recovery 
remained limited in those with preopera�ve 
Grade A deficits in this study. Reinhold et al. 
reported 57.8% type A (compression), 24.3% 
type B (distrac�on), and 17.9% type C (rota-
�on) injuries. Complete neurological deficits 
(Frankel/ASIA A) occurred in 9% of pa�ents, 

incomplete deficits (Frankel/ASIA B–D) in 74%, 
and no deficits (Frankel/ASIA E) in 74% [14]. 
Khan et al. reported ASIA B in 18 pa�ents 
(25%), ASIA C in 29 (40.3%), and ASIA D in 25 
(34.7%) [15]. Canal compromise of 30–50% 
was most common (42.33%), with <30% and 
>50% each in 28.83%. Mean kyphosis was 
21.6 ± 6.9°; load-sharing score ≥7 in 36.2% 
and posterior ligament complex injury in 27%. 
Lee et al. assessed significant differences in 
radiological parameters between success and 
failure groups. SCC (27.9 ± 7.6% vs. 
35.7 ± 13.3%, p = 0.03) and LOVBH 
(28.6 ± 7.8% vs. 34.1 ± 6.0%, p = 0.01) were 
lower in the success group, while KA was 
10.1 ± 6.2° versus 13.9 ± 5.0° in failures 

(p = 0.04) [16]. Early surgery (≤72 h) was 
performed in 66.3%; combined/posterior with 
decompression in 90.2% over a median of 4 
levels (range 3–6); mean opera�ve �me 
138 ± 34 min and blood loss 410 ± 160 mL. 
Medrano et al. found that the posterior 
approach had shorter opera�ve �me 
(87.97 min; 53.91–122.03; p < 0.0001) and 
lower blood loss (497.04 mL; 281.8–712.28; 
p < 0.0001), while hospital stay, complica�ons, 
reinterven�on rate, neurological outcomes, 
postopera�ve kyphosis, and costs were com-
parable between approaches [17]. At 
follow-up, most pa�ents showed marked 
neurological recovery with high ambulatory 
rates and low residual disability, alongside 
substan�al return to independent daily func-
�oning over a median follow-up of 9 months. 
Mi�al et al. reported neurological improve-
ment in 80.5% of pa�ents postopera�vely, 
posi�vely correla�ng with percentage change 
in canal encroachment (r = 0.64, P = 0.018). 
Mean kyphosis improved from 29.1° ± 11.9° 
preopera�vely to 9.4° ± 3.8° immediately post-
opera�vely and 15.7° ± 11.8° at final follow-up 
(P < 0.001) [18]. Mean kyphosis improved from 
21.6 ± 6.9° preopera�vely to 7.2 ± 3.1° postop-
era�vely, slightly increasing to 9.1 ± 3.8° at 
final follow-up; mean correc�on 12.5 ± 5.4° 
with 1.9 ± 1.3° loss; fusion achieved in 91.4%. 
Though Sinha et al. reported no significant 
differences among groups in kyphosis correc-
�on, canal clearance, or fusion status [19]. 
Postopera�ve complica�ons occurred in 
3.07%, superficial surgical site infec�ons 
occurred in 1.84% of pa�ents, and pressure 
sores were noted in 1.23%. Elkahla et al. 
reported a mean postopera�ve hospital stay of 
5.4 days, with a 2.9% complica�on rate. At final 
follow-up, 80% of pa�ents with incomplete 
neurological deficits showed improvement 
[12]. Older age (>60 y), delayed surgery 
(>72 h), severe ini�al neurological deficit (ASIA 

A–B), and canal compromise >50% inde-
pendently predicted poor outcomes, while 
load-sharing score ≥7 and posterior ligament 
complex injury were not significant a�er 
adjustment. Landi et al. found that early 
surgery, irrespec�ve of fracture loca�on or 
type, reduced median hospital and ICU stay 
and nosocomial complica�ons. Thoracic 
fractures were associated with the poorest 
outcomes, and early interven�on improved 
results depending on the preopera�ve ASIA 
score [20].
Limitations of the study: The limita�ons are:
• Inability to directly compare surgical 
outcomes with conserva�ve management or 
alterna�ve fixa�on strategies.
• Short-term follow-up, restric�ng evalua�on 
of long-term outcomes such as late deformity 
or implant failure

Conclusion
Surgical management of thoracolumbar burst 
fractures at a district-level hospital in Satkhira 
demonstrated favorable neurological, func-
�onal, and radiological outcomes, with the 
majority of pa�ents achieving significant 
improvement in ASIA grade, ambulatory 
status, and ODI scores. Posterior-only fixa�on 
with �mely decompression effec�vely 
restored spinal alignment and achieved high 
fusion rates, while postopera�ve complica-
�ons remained rela�vely low. Early interven-
�on, younger age, less severe ini�al neurologi-
cal deficit, and limited canal compromise were 
associated with be�er outcomes, highligh�ng 
the importance of prompt and appropriate 
surgical care. Despite resource constraints, 
district hospitals can safely perform these 
procedures with careful pa�ent selec�on, 
standardized protocols, and dedicated surgical 
exper�se.
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Discussion
Thoracolumbar burst fractures represent a 
complex spectrum of spinal injuries that pose 
significant diagnos�c, surgical, and 
resource-related challenges, par�cularly when 
managed in district-level hospitals with limited 
infrastructure and specialized support [11]. 
The mean age was 32.4 ± 11.6 years, with most 
pa�ents aged 21–40 years (52.8%). Males 
comprised 62% of cases. Falls from height were 
the leading mechanism (57.7%), followed by 
road traffic accidents (34.4%). Fractures most 
commonly involved L1 (43.6%), T10–T12 
(31.9%), and L2–L4 (24.5%). Similarly, Elkahla 
et al. reported 70.19% males and 29.81% 
females, with a mean age of 40.94 years (range 
15–75). The 20–40-year age group accounted 
for 46% of cases. Falls from height were the 
leading mechanism of injury (67%), followed 
by road traffic accidents (22%). Most fractures 
(53%) involved the thoracolumbar junc�on 

(T12–L1) [12]. Khurjekar et al. reported 89.13% 
males and 10.87% females. The mean age was 
32 years (range 18–59), with males averaging 
33 years and females 31.5 years. Falls from 
height were the most common mechanism 
(50%), followed by road traffic accidents 
(46.7%) [13]. Postopera�ve improvements 
were notable, with most pa�ents progressing 
from ASIA B–C to D–E, highligh�ng the efficacy 
of �mely interven�on, though recovery 
remained limited in those with preopera�ve 
Grade A deficits in this study. Reinhold et al. 
reported 57.8% type A (compression), 24.3% 
type B (distrac�on), and 17.9% type C (rota-
�on) injuries. Complete neurological deficits 
(Frankel/ASIA A) occurred in 9% of pa�ents, 

incomplete deficits (Frankel/ASIA B–D) in 74%, 
and no deficits (Frankel/ASIA E) in 74% [14]. 
Khan et al. reported ASIA B in 18 pa�ents 
(25%), ASIA C in 29 (40.3%), and ASIA D in 25 
(34.7%) [15]. Canal compromise of 30–50% 
was most common (42.33%), with <30% and 
>50% each in 28.83%. Mean kyphosis was 
21.6 ± 6.9°; load-sharing score ≥7 in 36.2% 
and posterior ligament complex injury in 27%. 
Lee et al. assessed significant differences in 
radiological parameters between success and 
failure groups. SCC (27.9 ± 7.6% vs. 
35.7 ± 13.3%, p = 0.03) and LOVBH 
(28.6 ± 7.8% vs. 34.1 ± 6.0%, p = 0.01) were 
lower in the success group, while KA was 
10.1 ± 6.2° versus 13.9 ± 5.0° in failures 
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(p = 0.04) [16]. Early surgery (≤72 h) was 
performed in 66.3%; combined/posterior with 
decompression in 90.2% over a median of 4 
levels (range 3–6); mean opera�ve �me 
138 ± 34 min and blood loss 410 ± 160 mL. 
Medrano et al. found that the posterior 
approach had shorter opera�ve �me 
(87.97 min; 53.91–122.03; p < 0.0001) and 
lower blood loss (497.04 mL; 281.8–712.28; 
p < 0.0001), while hospital stay, complica�ons, 
reinterven�on rate, neurological outcomes, 
postopera�ve kyphosis, and costs were com-
parable between approaches [17]. At 
follow-up, most pa�ents showed marked 
neurological recovery with high ambulatory 
rates and low residual disability, alongside 
substan�al return to independent daily func-
�oning over a median follow-up of 9 months. 
Mi�al et al. reported neurological improve-
ment in 80.5% of pa�ents postopera�vely, 
posi�vely correla�ng with percentage change 
in canal encroachment (r = 0.64, P = 0.018). 
Mean kyphosis improved from 29.1° ± 11.9° 
preopera�vely to 9.4° ± 3.8° immediately post-
opera�vely and 15.7° ± 11.8° at final follow-up 
(P < 0.001) [18]. Mean kyphosis improved from 
21.6 ± 6.9° preopera�vely to 7.2 ± 3.1° postop-
era�vely, slightly increasing to 9.1 ± 3.8° at 
final follow-up; mean correc�on 12.5 ± 5.4° 
with 1.9 ± 1.3° loss; fusion achieved in 91.4%. 
Though Sinha et al. reported no significant 
differences among groups in kyphosis correc-
�on, canal clearance, or fusion status [19]. 
Postopera�ve complica�ons occurred in 
3.07%, superficial surgical site infec�ons 
occurred in 1.84% of pa�ents, and pressure 
sores were noted in 1.23%. Elkahla et al. 
reported a mean postopera�ve hospital stay of 
5.4 days, with a 2.9% complica�on rate. At final 
follow-up, 80% of pa�ents with incomplete 
neurological deficits showed improvement 
[12]. Older age (>60 y), delayed surgery 
(>72 h), severe ini�al neurological deficit (ASIA 

A–B), and canal compromise >50% inde-
pendently predicted poor outcomes, while 
load-sharing score ≥7 and posterior ligament 
complex injury were not significant a�er 
adjustment. Landi et al. found that early 
surgery, irrespec�ve of fracture loca�on or 
type, reduced median hospital and ICU stay 
and nosocomial complica�ons. Thoracic 
fractures were associated with the poorest 
outcomes, and early interven�on improved 
results depending on the preopera�ve ASIA 
score [20].
Limitations of the study: The limita�ons are:
• Inability to directly compare surgical 
outcomes with conserva�ve management or 
alterna�ve fixa�on strategies.
• Short-term follow-up, restric�ng evalua�on 
of long-term outcomes such as late deformity 
or implant failure

Conclusion
Surgical management of thoracolumbar burst 
fractures at a district-level hospital in Satkhira 
demonstrated favorable neurological, func-
�onal, and radiological outcomes, with the 
majority of pa�ents achieving significant 
improvement in ASIA grade, ambulatory 
status, and ODI scores. Posterior-only fixa�on 
with �mely decompression effec�vely 
restored spinal alignment and achieved high 
fusion rates, while postopera�ve complica-
�ons remained rela�vely low. Early interven-
�on, younger age, less severe ini�al neurologi-
cal deficit, and limited canal compromise were 
associated with be�er outcomes, highligh�ng 
the importance of prompt and appropriate 
surgical care. Despite resource constraints, 
district hospitals can safely perform these 
procedures with careful pa�ent selec�on, 
standardized protocols, and dedicated surgical 
exper�se.
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Discussion
Thoracolumbar burst fractures represent a 
complex spectrum of spinal injuries that pose 
significant diagnos�c, surgical, and 
resource-related challenges, par�cularly when 
managed in district-level hospitals with limited 
infrastructure and specialized support [11]. 
The mean age was 32.4 ± 11.6 years, with most 
pa�ents aged 21–40 years (52.8%). Males 
comprised 62% of cases. Falls from height were 
the leading mechanism (57.7%), followed by 
road traffic accidents (34.4%). Fractures most 
commonly involved L1 (43.6%), T10–T12 
(31.9%), and L2–L4 (24.5%). Similarly, Elkahla 
et al. reported 70.19% males and 29.81% 
females, with a mean age of 40.94 years (range 
15–75). The 20–40-year age group accounted 
for 46% of cases. Falls from height were the 
leading mechanism of injury (67%), followed 
by road traffic accidents (22%). Most fractures 
(53%) involved the thoracolumbar junc�on 

(T12–L1) [12]. Khurjekar et al. reported 89.13% 
males and 10.87% females. The mean age was 
32 years (range 18–59), with males averaging 
33 years and females 31.5 years. Falls from 
height were the most common mechanism 
(50%), followed by road traffic accidents 
(46.7%) [13]. Postopera�ve improvements 
were notable, with most pa�ents progressing 
from ASIA B–C to D–E, highligh�ng the efficacy 
of �mely interven�on, though recovery 
remained limited in those with preopera�ve 
Grade A deficits in this study. Reinhold et al. 
reported 57.8% type A (compression), 24.3% 
type B (distrac�on), and 17.9% type C (rota-
�on) injuries. Complete neurological deficits 
(Frankel/ASIA A) occurred in 9% of pa�ents, 

incomplete deficits (Frankel/ASIA B–D) in 74%, 
and no deficits (Frankel/ASIA E) in 74% [14]. 
Khan et al. reported ASIA B in 18 pa�ents 
(25%), ASIA C in 29 (40.3%), and ASIA D in 25 
(34.7%) [15]. Canal compromise of 30–50% 
was most common (42.33%), with <30% and 
>50% each in 28.83%. Mean kyphosis was 
21.6 ± 6.9°; load-sharing score ≥7 in 36.2% 
and posterior ligament complex injury in 27%. 
Lee et al. assessed significant differences in 
radiological parameters between success and 
failure groups. SCC (27.9 ± 7.6% vs. 
35.7 ± 13.3%, p = 0.03) and LOVBH 
(28.6 ± 7.8% vs. 34.1 ± 6.0%, p = 0.01) were 
lower in the success group, while KA was 
10.1 ± 6.2° versus 13.9 ± 5.0° in failures 
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(p = 0.04) [16]. Early surgery (≤72 h) was 
performed in 66.3%; combined/posterior with 
decompression in 90.2% over a median of 4 
levels (range 3–6); mean opera�ve �me 
138 ± 34 min and blood loss 410 ± 160 mL. 
Medrano et al. found that the posterior 
approach had shorter opera�ve �me 
(87.97 min; 53.91–122.03; p < 0.0001) and 
lower blood loss (497.04 mL; 281.8–712.28; 
p < 0.0001), while hospital stay, complica�ons, 
reinterven�on rate, neurological outcomes, 
postopera�ve kyphosis, and costs were com-
parable between approaches [17]. At 
follow-up, most pa�ents showed marked 
neurological recovery with high ambulatory 
rates and low residual disability, alongside 
substan�al return to independent daily func-
�oning over a median follow-up of 9 months. 
Mi�al et al. reported neurological improve-
ment in 80.5% of pa�ents postopera�vely, 
posi�vely correla�ng with percentage change 
in canal encroachment (r = 0.64, P = 0.018). 
Mean kyphosis improved from 29.1° ± 11.9° 
preopera�vely to 9.4° ± 3.8° immediately post-
opera�vely and 15.7° ± 11.8° at final follow-up 
(P < 0.001) [18]. Mean kyphosis improved from 
21.6 ± 6.9° preopera�vely to 7.2 ± 3.1° postop-
era�vely, slightly increasing to 9.1 ± 3.8° at 
final follow-up; mean correc�on 12.5 ± 5.4° 
with 1.9 ± 1.3° loss; fusion achieved in 91.4%. 
Though Sinha et al. reported no significant 
differences among groups in kyphosis correc-
�on, canal clearance, or fusion status [19]. 
Postopera�ve complica�ons occurred in 
3.07%, superficial surgical site infec�ons 
occurred in 1.84% of pa�ents, and pressure 
sores were noted in 1.23%. Elkahla et al. 
reported a mean postopera�ve hospital stay of 
5.4 days, with a 2.9% complica�on rate. At final 
follow-up, 80% of pa�ents with incomplete 
neurological deficits showed improvement 
[12]. Older age (>60 y), delayed surgery 
(>72 h), severe ini�al neurological deficit (ASIA 

A–B), and canal compromise >50% inde-
pendently predicted poor outcomes, while 
load-sharing score ≥7 and posterior ligament 
complex injury were not significant a�er 
adjustment. Landi et al. found that early 
surgery, irrespec�ve of fracture loca�on or 
type, reduced median hospital and ICU stay 
and nosocomial complica�ons. Thoracic 
fractures were associated with the poorest 
outcomes, and early interven�on improved 
results depending on the preopera�ve ASIA 
score [20].
Limitations of the study: The limita�ons are:
• Inability to directly compare surgical 
outcomes with conserva�ve management or 
alterna�ve fixa�on strategies.
• Short-term follow-up, restric�ng evalua�on 
of long-term outcomes such as late deformity 
or implant failure

Conclusion
Surgical management of thoracolumbar burst 
fractures at a district-level hospital in Satkhira 
demonstrated favorable neurological, func-
�onal, and radiological outcomes, with the 
majority of pa�ents achieving significant 
improvement in ASIA grade, ambulatory 
status, and ODI scores. Posterior-only fixa�on 
with �mely decompression effec�vely 
restored spinal alignment and achieved high 
fusion rates, while postopera�ve complica-
�ons remained rela�vely low. Early interven-
�on, younger age, less severe ini�al neurologi-
cal deficit, and limited canal compromise were 
associated with be�er outcomes, highligh�ng 
the importance of prompt and appropriate 
surgical care. Despite resource constraints, 
district hospitals can safely perform these 
procedures with careful pa�ent selec�on, 
standardized protocols, and dedicated surgical 
exper�se.
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Abstract
Background: Hypoxic ischemic encephalopathy (HIE) is a significant cause of neonatal morbidity 
and mortality, par�cularly in term neonates, with outcomes closely linked to the severity of ini�al 
brain injury. Limited data exist in Bangladesh regarding early neurodevelopmental outcomes in 
affected neonates. Aim of the study: To assess the short-term neurodevelopmental outcomes of 
term neonates with HIE and examine their associa�on with disease severity in a ter�ary care 
hospital se�ng. Methods: A prospec�ve longitudinal study was conducted at Bangladesh Shishu 
Hospital & Ins�tute from January to December 2020. Term neonates with perinatal asphyxia and 
clinical features of HIE were enrolled. Severity was classified using Sarnat staging. 
Neurodevelopmental outcomes were assessed at discharge, 3 months, and 6 months using the 
Rapid Neurodevelopmental Assessment (RNDA) tool. Sta�s�cal analysis was performed using 
SPSS 23, with significance set at p < 0.05. Results: Among 127 neonates, 65.40% were male. 
Moderate HIE was most common (59.80%), followed by mild (37.00%) and severe (3.10%). At 
discharge, 49.60% had normal development, 12.60% had mild to moderate deficits, and 37.80% 
had severe impairment or death. At 3 months, normal outcomes slightly increased to 50.40%, and 
by 6 months, 51.20% demonstrated normal development. Mild HIE was associated with be�er 
outcomes, while severe HIE showed the poorest prognosis. Associa�ons between HIE severity 
and outcomes were sta�s�cally significant at discharge (p = 0.023) and at 3 months (p = 0.018), 
with borderline significance at 6 months (p = 0.052). Conclusion: Neurodevelopmental outcomes 
in term neonates with hypoxic–ischemic encephalopathy are closely related to the severity of the 
ini�al insult. 
Keywords: Hypoxic Ischemic Encephalopathy (HIE), Term Neonates, Neurodevelopmental 
Outcomes, Perinatal Asphyxia, Severity of HIE.
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Introduc�on
Hypoxic-ischemic encephalopathy (HIE) is a 
serious form of neonatal brain injury resul�ng 
from impaired cerebral blood flow and 
oxygena�on during the prenatal, intrapartum, 
or postnatal period [1]. It remains the most 
common cause of encephalopathy among 
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full-term neonates, with a global incidence of 
approximately 2 per 1000 live births [2]. In 
Bangladesh, the burden is compara�vely 
higher, largely due to the high propor�on of 
home deliveries and delays in seeking 
intrapartum care, which increase the likelihood 
of prolonged and obstructed labor—major 

contributors to hypoxic-ischemic brain injury 
[3]. HIE is associated with significant mortality 
and long-term neurodevelopmental 
disabili�es, including cerebral palsy, hearing 
impairment, visual deficits, intellectual 
disability, and epilepsy [4]. The 
neurodevelopmental outcome is closely linked 
to the severity of the ini�al insult, adverse 
outcomes are uncommon in mild HIE, 
increasingly frequent in moderate HIE, and 
almost inevitable in severe cases [5-7]. Early 
iden�fica�on and stra�fica�on of HIE severity 
are therefore essen�al for op�mizing 
management, prognos�ca�on, and �mely 
ini�a�on of developmental interven�ons. 
Understanding short-term outcomes during 
the neonatal period provides valuable insight 
into early morbidity pa�erns and helps guide 
follow-up planning. Despite the high burden of 
perinatal asphyxia in low-resource se�ngs, 
data on the short-term clinical outcomes of HIE 
remain limited.

Against this background, the present study 
aims to determine the incidence, severity 
distribu�on, and short-term outcomes of HIE 
among full-term neonates admi�ed to a 
ter�ary care hospital. This ins�tu�onal 
experience is expected to contribute to 
improving early recogni�on, management 
strategies, and follow-up for affected 
neonates.

Methodology & Materials
This prospec�ve longitudinal study was 
conducted among term neonates with 
perinatal asphyxia admi�ed to the neonatal 
ward at Bangladesh Shishu Hospital & Ins�tute 
from January 2020 to December 2020. 
Inclusion Criteria:

• Term neonates (gesta�onal age > 37 
weeks) with perinatal asphyxia requiring 
resuscita�on and/or with a documented 
Apgar score <7 at 10 minutes.
• Neonates with clinical features of HIE.

Exclusion Criteria:
• Major congenital anomalies
• Requirement of ven�lator or inotropic 
support
• Congenital heart disease
• Suspected neurometabolic disorders
• Early-onset jaundice (within the first day of 
life)
• Hemoly�c jaundice due to Rh or ABO 
incompa�bility
• Intracranial infec�ons.

Data Collection
Data were collected a�er obtaining wri�en 
informed consent from the parents. At 
admission, all the neonates were managed 
according to the hospital's standardized 
protocol. The severity of HIE was classified into 
mild (HIE stage I), moderate (HIE stage II), and 
severe HIE (HIE stage III) based on Sarnat and 
Sarnat's classifica�on system for HIE [8]. 
Neurodevelopmental assessment of all 
neonates were performed using Rapid 
Neurodevelopmental Assessment (RNDA) 
tools during discharge, as well as at 3 and 6 
months [9].
Neurodevelopmental assessment for eight 
domains (gross motor, fine motor, vision, 
hearing, speech, cogni�on, behavior, seizure) 
was coded as    

Score 0:  Normal (If there were none or 1 or 
2 domain impairments).
Score 1:  mild-to-moderate deficits (If there 
was 3 domain impairment).
Score 2:  severe deficits or death (If there 
was >3 domain impairment).

Ethical Considerations
The study protocol was approved by the 
Ins�tu�onal Ethics Commi�ee. Wri�en 
informed consent was obtained from the 
parents before par�cipa�on. Confiden�ality 
and autonomy of all par�cipants were strictly 
maintained.
Statistical Analysis
Data were processed and analyzed using IBM 

SPSS version 23. Categorical variables were 
reported as frequencies and percentages. The 
Pearson Chi-Square test (for 2x2 comparisons) 
and Fisher’s exact test were used to assess 
associa�ons between HIE severity and 
neurodevelopmental outcomes. A p-value 
<0.05 was considered sta�s�cally significant.

Result
Among 127 neonates the majority were male 
(65.4%). (Fig I), 64% was born by NVD (Table 
1).Table 2 shows the distribu�on of the 
neonates by Hypoxic Ischemic Encephalopathy 
classifica�on. The majority of them belonged 
to the moderate HIE (59.8%). Only 3.1% 
belonged to the severe HIE. Table no 3 shows 
distribu�on of the neonates by outcome of 
development during discharge, at 3 month and 
at 6 month. Majority belonged to normal 
neurodevelopment during discharge (49.6%0, 
at 3 months (50.4%) and at 6 months 
(51.2%).Table no 4 shows the rela�onship 
between hypoxic ischemic encephalopathy 
and outcome of development during 
discharge, at 3 month and at 6 month. A 
sta�s�cally significant rela�onship was found 
between hypoxic ischemic encephalopathy 
and outcome of development during discharge 
(p=0.023) and at 3 month (p=0.018). Moderate 
significant rela�onship was found between 
hypoxic ischemic encephalopathy and 
outcome of development at 6 month 
(p=0.052).
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at 3 months (50.4%) and at 6 months 
(51.2%).Table no 4 shows the rela�onship 
between hypoxic ischemic encephalopathy 
and outcome of development during 
discharge, at 3 month and at 6 month. A 
sta�s�cally significant rela�onship was found 
between hypoxic ischemic encephalopathy 
and outcome of development during discharge 
(p=0.023) and at 3 month (p=0.018). Moderate 
significant rela�onship was found between 
hypoxic ischemic encephalopathy and 
outcome of development at 6 month 
(p=0.052).

Figure 1: Gender of the neonates.

Table I: Mode of delivery of study pa�ents 
(N=127).

Table II: Distribu�on of the respondents by 
Hypoxic Ischemic Encephalopathy classifica-
�on (n=127).

Table III: Distribu�on of the neonates by 
outcome of development during discharge, at 
3 months and at 6 months (N=127).

Variable Frequency Percentage 
Mode of delivery 

NVD 81 64 
LUCS 46 36 

 

Hypoxic Ischemic 
Encephalopathy Frequency Percentage 

Mild  47 37 
Moderate  76 59.8 

Severe 4 3.1 
Total 127 100 

 

Follow up Frequency 
n (%) 

During discharge 
Normal 63 (49.6) 

Mild to moderate 16 (12.6) 
Severe 48 (37.8) 

At 3 months 
Normal 64 (50.4) 

Mild to moderate 26 (20.5) 
Severe 37 (29.1) 

At 6 months 
Normal 65 (51.2) 

Mild to moderate 21 (16.5) 
Severe 41 (32.3) 

 
Discussion
A total 127 neonates were analyzed of which 
male were 65%. Mild, moderate, and severe 
HIE was 37%, 59.8% and 3.1% respec�vely 
(Table I and III). This is similar to a study done 
by Bourel-Ponchel et al. [10] who found on 95 
neonates with HIE, 38% were females, 62% 
were male and A study conducted in northern 

Tanzania [11] found that majority of the 
new-born with HIE had mild HIE (50.8%) 
whereas only 10.2% had severe HIE. This study 
differed from a study done by Qureshi et al, it 
was found that 23.4%, 40.4%, 36.2% term 
neonates developed HIE stage I, II and III 
respec�vely [12]. At discharge, 3 months and 6 
months of age RNDA was done in all neonates 
to see the outcome. Neurodevelopmental 

outcomes showed an overall improvement 
from discharge to 6 months, with normal 
development increasing from 49.6% to 51.2%. 
Mild-to-moderate impairment peaked at 3 
months and then declined, while severe 
impairment or death decreased ini�ally but 
rose again to 32.3% at 6 months, indica�ng 
late deteriora�on in some infants. Overall, 
although more than half achieved normal 

development by 6 months, a substan�al 
propor�on con�nued to have significant 
neurodevelopmental challenges.  Similar to 
this study by Khan et al., normal development 
was observed in 32%, mild impairments in 
45%, and serious impairments in 23% [13]. 
Another study by Namusoke et all also showed 
similarity where author observed that majority 
(73.9%)) of new-born with HIE were 
discharged without short term complica�ons 
by 1 week [14]. However, this study differ from 
a study in Bangladesh by Debnath B et all who 
found only 11.67% (7) neonate had normal 
development whereas development was mild, 
moderate and severe in 10%, 33.33% and 20% 
neonates, respec�vely [15]. Neurodevelop-
mental outcomes were significantly associated 
with the severity of hypoxic-ischemic encepha-
lopathy (HIE) at discharge and at 3 months, 
with infants with moderate and severe HIE 
showing markedly higher rates of severe 
impairment or death compared to those with 
mild HIE (p = 0.023 and p = 0.018). By 6 
months, this associa�on became borderline 
significant (p = 0.052), indica�ng par�al recov-
ery over �me, although adverse outcomes 
remained predominant in moderate and 
severe HIE. These findings are comparable to 
recent studies, such as Shankaran et al.  and 
Azzopardi et al., which also demonstrated a 
strong severity-dependent gradient in 
outcomes, with mild HIE having favorable 
prognosis and moderate-to-severe HIE associ-
ated with persistent neurodevelopmental 
disability or death [16, 17]. A study by Hekimo-
glu et al found abnormal neurodevelopmental 
outcome in various domain in 29.4% of 
pa�ents with moderate encephalopathy and in 
all pa�ents with severe encephalopathy [18]. 
While Bithi et al. found, significant associa�on 
between moderate to severe impair-
ment/death with stage III of HIE (p value 0.01) 
[15].
This study provides valuable evidence from a 

ter�ary care hospital in Bangladesh on the 
post-discharge neurodevelopmental outcomes 
of term neonates with hypoxic-ischemic 
encephalopathy managed at a ter�ary-care 
pediatric hospital in a resource-constrained 
se�ng. Despite certain methodological limita-
�ons, these results may inform future program 
planning and s�mulate further research aimed 
at improving neonatal encephalopathy care 
and health system capacity in similar low-re-
source contexts.
Conclusion
This study demonstrates that while favorable 
outcomes are common in mild HIE, moder-
ate-to-severe HIE remains associated with 
substan�al ongoing morbidity in low-resource 
se�ngs. Strengthening early iden�fica�on, 
implemen�ng standardized neurodevelop-
mental assessments, and ensuring sustained 
follow-up services are essen�al for op�mizing 
outcomes in high-risk neonates. Addi�onally, 
the findings provide a founda�on for future 
research aimed at improving the care of 
neonates with hypoxic-ischemic encephalopa-
thy in similar resource-constrained contexts.
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Table IV: Rela�onship between Hypoxic Ischemic Encephalopathy classifica�on and Outcome of 
development during discharge, at 3 months and at 6 months.

Hypoxic Ischemic 
Encephalopathy 

Outcome of development during discharge Test of 
significance Normal Mild to 

moderate Severe Total 

Mild 31 
(49.2%) 

5 
(31.3%) 

11 
(22.9%) 47 

p=0.023(Fisher’s 
exact test) 

Moderate 32 
(50.8%) 

10 
(62.5%) 

34 
(70.8%) 76 

Severe 0 
(0%) 

1 
(6.3%) 

3 
(6.3%) 4 

Total 63 16 48 127 

Hypoxic Ischemic 
Encephalopathy 

 

Outcome of development at 3 month 

p=0.018(Fisher’s 
exact test) 

Normal Mild to 
moderate Severe Total 

Mild 31 
(48.4%) 

10 
(38.5%) 

6 
(16.2%) 47 

Moderate 31 
(48.4%) 

16 
(61.5%) 

29 
(78.4%) 76 

Severe 2 
(3.1%) 

0 
(0%) 

2 
(5.4%) 4 

Total 64 26 37 127 

Hypoxic Ischemic 
Encephalopathy 

 

Outcome of development at 6 month 

p=0.052(Fisher’s 
exact test) 

Normal Mild to 
moderate Severe Total 

Mild 31 
(47.7%) 

8 
(38.1%) 

8 
(19.5%) 47 

Moderate 32 
(49.2%) 

13 
(61.9%) 

31 
(75.6%) 76 

Severe 2 
(3.1%) 

0 
(0%) 

2 
(4.9%) 4 

Total 65 21 41 127 
 

Discussion
A total 127 neonates were analyzed of which 
male were 65%. Mild, moderate, and severe 
HIE was 37%, 59.8% and 3.1% respec�vely 
(Table I and III). This is similar to a study done 
by Bourel-Ponchel et al. [10] who found on 95 
neonates with HIE, 38% were females, 62% 
were male and A study conducted in northern 

Tanzania [11] found that majority of the 
new-born with HIE had mild HIE (50.8%) 
whereas only 10.2% had severe HIE. This study 
differed from a study done by Qureshi et al, it 
was found that 23.4%, 40.4%, 36.2% term 
neonates developed HIE stage I, II and III 
respec�vely [12]. At discharge, 3 months and 6 
months of age RNDA was done in all neonates 
to see the outcome. Neurodevelopmental 

outcomes showed an overall improvement 
from discharge to 6 months, with normal 
development increasing from 49.6% to 51.2%. 
Mild-to-moderate impairment peaked at 3 
months and then declined, while severe 
impairment or death decreased ini�ally but 
rose again to 32.3% at 6 months, indica�ng 
late deteriora�on in some infants. Overall, 
although more than half achieved normal 

development by 6 months, a substan�al 
propor�on con�nued to have significant 
neurodevelopmental challenges.  Similar to 
this study by Khan et al., normal development 
was observed in 32%, mild impairments in 
45%, and serious impairments in 23% [13]. 
Another study by Namusoke et all also showed 
similarity where author observed that majority 
(73.9%)) of new-born with HIE were 
discharged without short term complica�ons 
by 1 week [14]. However, this study differ from 
a study in Bangladesh by Debnath B et all who 
found only 11.67% (7) neonate had normal 
development whereas development was mild, 
moderate and severe in 10%, 33.33% and 20% 
neonates, respec�vely [15]. Neurodevelop-
mental outcomes were significantly associated 
with the severity of hypoxic-ischemic encepha-
lopathy (HIE) at discharge and at 3 months, 
with infants with moderate and severe HIE 
showing markedly higher rates of severe 
impairment or death compared to those with 
mild HIE (p = 0.023 and p = 0.018). By 6 
months, this associa�on became borderline 
significant (p = 0.052), indica�ng par�al recov-
ery over �me, although adverse outcomes 
remained predominant in moderate and 
severe HIE. These findings are comparable to 
recent studies, such as Shankaran et al.  and 
Azzopardi et al., which also demonstrated a 
strong severity-dependent gradient in 
outcomes, with mild HIE having favorable 
prognosis and moderate-to-severe HIE associ-
ated with persistent neurodevelopmental 
disability or death [16, 17]. A study by Hekimo-
glu et al found abnormal neurodevelopmental 
outcome in various domain in 29.4% of 
pa�ents with moderate encephalopathy and in 
all pa�ents with severe encephalopathy [18]. 
While Bithi et al. found, significant associa�on 
between moderate to severe impair-
ment/death with stage III of HIE (p value 0.01) 
[15].
This study provides valuable evidence from a 

ter�ary care hospital in Bangladesh on the 
post-discharge neurodevelopmental outcomes 
of term neonates with hypoxic-ischemic 
encephalopathy managed at a ter�ary-care 
pediatric hospital in a resource-constrained 
se�ng. Despite certain methodological limita-
�ons, these results may inform future program 
planning and s�mulate further research aimed 
at improving neonatal encephalopathy care 
and health system capacity in similar low-re-
source contexts.
Conclusion
This study demonstrates that while favorable 
outcomes are common in mild HIE, moder-
ate-to-severe HIE remains associated with 
substan�al ongoing morbidity in low-resource 
se�ngs. Strengthening early iden�fica�on, 
implemen�ng standardized neurodevelop-
mental assessments, and ensuring sustained 
follow-up services are essen�al for op�mizing 
outcomes in high-risk neonates. Addi�onally, 
the findings provide a founda�on for future 
research aimed at improving the care of 
neonates with hypoxic-ischemic encephalopa-
thy in similar resource-constrained contexts.
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Discussion
A total 127 neonates were analyzed of which 
male were 65%. Mild, moderate, and severe 
HIE was 37%, 59.8% and 3.1% respec�vely 
(Table I and III). This is similar to a study done 
by Bourel-Ponchel et al. [10] who found on 95 
neonates with HIE, 38% were females, 62% 
were male and A study conducted in northern 

Tanzania [11] found that majority of the 
new-born with HIE had mild HIE (50.8%) 
whereas only 10.2% had severe HIE. This study 
differed from a study done by Qureshi et al, it 
was found that 23.4%, 40.4%, 36.2% term 
neonates developed HIE stage I, II and III 
respec�vely [12]. At discharge, 3 months and 6 
months of age RNDA was done in all neonates 
to see the outcome. Neurodevelopmental 

outcomes showed an overall improvement 
from discharge to 6 months, with normal 
development increasing from 49.6% to 51.2%. 
Mild-to-moderate impairment peaked at 3 
months and then declined, while severe 
impairment or death decreased ini�ally but 
rose again to 32.3% at 6 months, indica�ng 
late deteriora�on in some infants. Overall, 
although more than half achieved normal 

development by 6 months, a substan�al 
propor�on con�nued to have significant 
neurodevelopmental challenges.  Similar to 
this study by Khan et al., normal development 
was observed in 32%, mild impairments in 
45%, and serious impairments in 23% [13]. 
Another study by Namusoke et all also showed 
similarity where author observed that majority 
(73.9%)) of new-born with HIE were 
discharged without short term complica�ons 
by 1 week [14]. However, this study differ from 
a study in Bangladesh by Debnath B et all who 
found only 11.67% (7) neonate had normal 
development whereas development was mild, 
moderate and severe in 10%, 33.33% and 20% 
neonates, respec�vely [15]. Neurodevelop-
mental outcomes were significantly associated 
with the severity of hypoxic-ischemic encepha-
lopathy (HIE) at discharge and at 3 months, 
with infants with moderate and severe HIE 
showing markedly higher rates of severe 
impairment or death compared to those with 
mild HIE (p = 0.023 and p = 0.018). By 6 
months, this associa�on became borderline 
significant (p = 0.052), indica�ng par�al recov-
ery over �me, although adverse outcomes 
remained predominant in moderate and 
severe HIE. These findings are comparable to 
recent studies, such as Shankaran et al.  and 
Azzopardi et al., which also demonstrated a 
strong severity-dependent gradient in 
outcomes, with mild HIE having favorable 
prognosis and moderate-to-severe HIE associ-
ated with persistent neurodevelopmental 
disability or death [16, 17]. A study by Hekimo-
glu et al found abnormal neurodevelopmental 
outcome in various domain in 29.4% of 
pa�ents with moderate encephalopathy and in 
all pa�ents with severe encephalopathy [18]. 
While Bithi et al. found, significant associa�on 
between moderate to severe impair-
ment/death with stage III of HIE (p value 0.01) 
[15].
This study provides valuable evidence from a 

ter�ary care hospital in Bangladesh on the 
post-discharge neurodevelopmental outcomes 
of term neonates with hypoxic-ischemic 
encephalopathy managed at a ter�ary-care 
pediatric hospital in a resource-constrained 
se�ng. Despite certain methodological limita-
�ons, these results may inform future program 
planning and s�mulate further research aimed 
at improving neonatal encephalopathy care 
and health system capacity in similar low-re-
source contexts.
Conclusion
This study demonstrates that while favorable 
outcomes are common in mild HIE, moder-
ate-to-severe HIE remains associated with 
substan�al ongoing morbidity in low-resource 
se�ngs. Strengthening early iden�fica�on, 
implemen�ng standardized neurodevelop-
mental assessments, and ensuring sustained 
follow-up services are essen�al for op�mizing 
outcomes in high-risk neonates. Addi�onally, 
the findings provide a founda�on for future 
research aimed at improving the care of 
neonates with hypoxic-ischemic encephalopa-
thy in similar resource-constrained contexts.
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Discussion
A total 127 neonates were analyzed of which 
male were 65%. Mild, moderate, and severe 
HIE was 37%, 59.8% and 3.1% respec�vely 
(Table I and III). This is similar to a study done 
by Bourel-Ponchel et al. [10] who found on 95 
neonates with HIE, 38% were females, 62% 
were male and A study conducted in northern 

Tanzania [11] found that majority of the 
new-born with HIE had mild HIE (50.8%) 
whereas only 10.2% had severe HIE. This study 
differed from a study done by Qureshi et al, it 
was found that 23.4%, 40.4%, 36.2% term 
neonates developed HIE stage I, II and III 
respec�vely [12]. At discharge, 3 months and 6 
months of age RNDA was done in all neonates 
to see the outcome. Neurodevelopmental 

outcomes showed an overall improvement 
from discharge to 6 months, with normal 
development increasing from 49.6% to 51.2%. 
Mild-to-moderate impairment peaked at 3 
months and then declined, while severe 
impairment or death decreased ini�ally but 
rose again to 32.3% at 6 months, indica�ng 
late deteriora�on in some infants. Overall, 
although more than half achieved normal 

development by 6 months, a substan�al 
propor�on con�nued to have significant 
neurodevelopmental challenges.  Similar to 
this study by Khan et al., normal development 
was observed in 32%, mild impairments in 
45%, and serious impairments in 23% [13]. 
Another study by Namusoke et all also showed 
similarity where author observed that majority 
(73.9%)) of new-born with HIE were 
discharged without short term complica�ons 
by 1 week [14]. However, this study differ from 
a study in Bangladesh by Debnath B et all who 
found only 11.67% (7) neonate had normal 
development whereas development was mild, 
moderate and severe in 10%, 33.33% and 20% 
neonates, respec�vely [15]. Neurodevelop-
mental outcomes were significantly associated 
with the severity of hypoxic-ischemic encepha-
lopathy (HIE) at discharge and at 3 months, 
with infants with moderate and severe HIE 
showing markedly higher rates of severe 
impairment or death compared to those with 
mild HIE (p = 0.023 and p = 0.018). By 6 
months, this associa�on became borderline 
significant (p = 0.052), indica�ng par�al recov-
ery over �me, although adverse outcomes 
remained predominant in moderate and 
severe HIE. These findings are comparable to 
recent studies, such as Shankaran et al.  and 
Azzopardi et al., which also demonstrated a 
strong severity-dependent gradient in 
outcomes, with mild HIE having favorable 
prognosis and moderate-to-severe HIE associ-
ated with persistent neurodevelopmental 
disability or death [16, 17]. A study by Hekimo-
glu et al found abnormal neurodevelopmental 
outcome in various domain in 29.4% of 
pa�ents with moderate encephalopathy and in 
all pa�ents with severe encephalopathy [18]. 
While Bithi et al. found, significant associa�on 
between moderate to severe impair-
ment/death with stage III of HIE (p value 0.01) 
[15].
This study provides valuable evidence from a 

ter�ary care hospital in Bangladesh on the 
post-discharge neurodevelopmental outcomes 
of term neonates with hypoxic-ischemic 
encephalopathy managed at a ter�ary-care 
pediatric hospital in a resource-constrained 
se�ng. Despite certain methodological limita-
�ons, these results may inform future program 
planning and s�mulate further research aimed 
at improving neonatal encephalopathy care 
and health system capacity in similar low-re-
source contexts.
Conclusion
This study demonstrates that while favorable 
outcomes are common in mild HIE, moder-
ate-to-severe HIE remains associated with 
substan�al ongoing morbidity in low-resource 
se�ngs. Strengthening early iden�fica�on, 
implemen�ng standardized neurodevelop-
mental assessments, and ensuring sustained 
follow-up services are essen�al for op�mizing 
outcomes in high-risk neonates. Addi�onally, 
the findings provide a founda�on for future 
research aimed at improving the care of 
neonates with hypoxic-ischemic encephalopa-
thy in similar resource-constrained contexts.
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Abstract
Background: Acute respiratory infec�ons (ARIs) are the leading cause of pediatric hospitaliza�on 
and morbidity, especially in low-middle income countries. In addi�on to clinical evalua�on, 
regular hematological parameters might be useful for assessing the severity and prognosis of 
hospitalized children. Objec�ve: To evaluate the clinical profile and hematological parameters 
among hospitalized children with acute respiratory infec�ons and its correla�on with the severity 
of illness in ter�ary care teaching hospital. Methods: This was a hospital-based cross-sec�onal 
study involving 200 children with acute respiratory tract infec�on admi�ed to our hospital. 
Informa�on of socio-demographics, clinical profile, diagnoses, hematological parameters and 
outcomes was obtained. Hematological studies consisted of levels of hemoglobin, total and 
differen�al white cell count, platelet count WBC (white blood cell) counts, a 
neutrophil-to-lymphocyte ra�o (NLR). The severity of the disease was judged on need for oxygen 
therapy. Results: Most children were less than five years old and more commonly male. Cough, 
fever, and tachypnea were the most frequent presen�ng symptoms and pneumonia was the 
predominant diagnosis. Anemia, leukocytosis, neutrophilia and increased NLR were mostly 
common hematological abnormali�es. Neutrophilia, leukocytosis, anemia and higher NLR were 
more common in children with severe disease who received oxygen treatment based on the 
analysis of non-severe cases. Conclusion: Hospitalized children with ARI frequently have 
significant hematological derangement which is associated with severity of the illness. Common 
hematological parameters, par�cularly the inflammatory markers like NLR might act as helpful 
adjuncts for early diagnosis of severe cases and barricade decision making when present in 
ter�ary care hospitals. 
Keywords: Acute respiratory infec�on; Children; Pneumonia; Hematological profile; Leukocyte 
count; Disease severity.
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Introduc�on
Acute respiratory infec�ons (ARIs) are the most 
common diseases in children and a major 
cause of childhood hospitaliza�on and death in 
developing countries. Acute respiratory 
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infec�ons, specifically lower respiratory tract 
infec�ons (LRTIs) including pneumonia and 
bronchioli�s are a leading cause of death in 
children less than 5 years old -with low- and 
middle-income countries facing the largest 

health burden according to WHO [1]. Although 
there have been impressive achievements in 
immuniza�on, nutri�on, and case 
management ARIs remain a major public 
health problem because of its high incidence 
rate, recurrence and severe consequences [2].
Pneumonia alone is responsible for an 
es�mated 14–15% of under-five deaths 
worldwide each year, amoun�ng to hundreds 
of thousands of preventable child deaths 
annually [3]. The burden of ARIs is also inequal 
by produc�on environment with highest 
prevalence and severity in South Asia and 
sub-Saharan Africa where other factors such as 
undernutri�on, indoor air pollu�on, 
overcrowding, poverty and lack of access to 
care-a�en�on are involved [4,5]. Children with 
ARIs who are hospitalized in ter�ary care 
hospitals typically represent the severe 
spectrum of disease, and close observa�on 
along with complex suppor�ve measures are 
frequently needed.
Clinically, ARIs manifest in various forms 
among children: cough with or without fast 
breathing and/or chest indrawing, fever, fast 
breathing (respiratory rate ≥ 60b/min), 
difficult/rapid breaths (where the dura�on of a 
breath is twice that of normal), chest 
in-drawing, wheezing and hypoxemia. The 
disease can be mild or severe depending on 
age, nutri�onal status, immuniza�on status 
and comorbidi�es [6]. Early recogni�on of 
severe disease is important as delayed 
detec�on and treatment is associated with the 
development of respiratory failure, sepsis, and 
extended hospital stay and death [7].
Hematologic laboratory tests are commonly 
requested on admi�ed children and have a 
clinical impact in the assessment of infec�ous 
diseases. Hemoglobin level, total leukocyte 
count (TLC), differen�al leukocyte count and 
platelet count are the parameters represen�ng 
both host’s pre-referral health status as well as 
the inflammatory response to infec�on [8]. 

Anemia is highly prevalent in children in LMIC 
and could exacerbate hypoxia and outcomes 
of clinical pneumonia among children [9]. In 
the same way, leukocytosis (≥10 × 109/L), 
neutrophilia or lymphopenia could reflect 
disease severity and systemic inflammatory 
response [10].
Simple inflammatory indices obtained from 
complete blood counts, such as the 
neutrophil–lymphocyte ra�o (NLR) and 
platelet–lymphocyte ra�o (PLR), have gained 
a�en�on in recent years as possible indicators 
of disease severity and prognosis even for 
infec�ous diseases [11,12]. Such indices are 
cheap, easily accessible for most centers and 
especially valuable in low resource se�ngs 
where advanced biomarkers may not be 
available. A few studies have proposed a raised 
NLR was related to severe pneumonia, 
requirement for ICU and poor outcome in 
children [13].
In addi�on to the high burden of ARIs, 
combined clinical features and hematologic 
profile data in hospitalized children are scanty 
from many ter�ary care facili�es. Knowledge 
of these trends may aid clinicians in the early 
iden�fica�on and op�mal treatment of 
high-risk pa�ents [14, 15]. Thus, this study 
aimed to characterize the clinical 
manifesta�ons and hematologic parameters of 
children hospitalized due to acute respiratory 
infec�ons in a ter�ary care teaching hospital 
and to inves�gate if there is any associa�on 
between first-day hematology characteris�cs 
for degree of severity.

Methods
Study Design and Setting
The present was a hospital based 
observa�onal study in the Department of 
Pediatrics of a ter�ary care hospital. Children 
with a diagnosis of acute respiratory infec�on 
who were hospitalized in pediatric inpa�ent 
wards and at the pediatric intensive care unit 
(PICU) were eligible. The hospital is the 

referral center for urban and rural pa�ents. 
Informa�on was gathered during the study 
period and covers consecu�ve eligible 
admissions.
Study Population and Inclusion Criteria:
The subjects were children with [i.e., phrase as 
'ages was' not ages had] at the least 2 months 
and at the most 12 years of age, who were 
hospitalized for acute respiratory infec�on. 
Eligible cases were children with acute onset 
respiratory illness, (cough or difficulty in 
breathing and fast breathing) presen�ng at 
the clinic. Eligibility mandated for baseline 
clinical assessment and hematological work-up 
within 24 hours of admission. Children with 
chronic respiratory diseases, congenital heart 
disease, chronicle hematological disorders, 
recent blood transfusion or incomplete clinical 
or laboratory data were excluded from the 
study.
The Size of Sample as well as the Method of 
Sampling:
The sample size was standardized at 200 
children, which was enough to explain the 
clinical presenta�on and hematological profile 
with reasonable precision in a single-center 
hospital-based study. Consecu�ve sampling 
method was employed where all the eligible 
children admi�ed during un�l the required 
sample size of 200 was obtained.
Data Collection and Variables:
Informa�on was recorded using a structured 
case form. Socio-Demographics (Age, Sex, 
Address), clinical presenta�on (Cough, Fever, 
Fast breathing, Breathlessness and Chest 
in-drawing) to whom the physical examina�on 
was done and final diagnosis. The severity of 
the disease including oxygen demand, 
intensive care admission and dura�on of 
hospital stay was also recorded. Informa�on 
was retrieved from pa�ents’ records and by 
direct clinical examina�on.
Hematological Investigations:
The hematology work-up was part of the 

pa�ent's rou�ne care. Blood sample obtained 
at admission were tested for determina�on of 
Hemoglobin (Hb) concentra�on, Total 
Leukocyte Count (TLC), Differen�al Leukocyte 
Count and Platelet count by autoanalyzer. The 
neutrophil–lymphocyte ra�o was derived from 
the absolute number of neutrophils and 
lymphocytes. Age related reference ranges 
were considered in the interpreta�on of all 
hematological parameters.
Outcome Measures:
The main end point was severity of the 
disease, according to need of oxygen therapy 
and/or admission in a pediatric intensive care 
unit. Secondary outcomes measured were 
length of hospital stay, and clinical outcome at 
discharge which was reported as recovered or 
referred (including to isola�on), and died.
Statistical Analysis:
The informa�on was fed into a computer 
using sta�s�cal so�ware. Socio-demographic, 
clinical and hematological parameters were 
summarized using descrip�ve sta�s�cs. 
Means ± standard devia�ons were calculated 
for con�nuous variables and medians with 
interquar�le ranges, expressed as frequencies 
and percentages in case of categorical 
variables. The correla�ons between 
hematological indices with the severity of 
disease were evaluated employing required 
analyses. and the p-value less than 0.05 was 
considered significant.
Ethical Considerations:
Approval of the ins�tu�onal review ethics 
commi�ee was obtained before beginning the 
study. All par�cipants gave wri�en informed 
consent and the study was approved by our 
local research ethics commi�ee according to 
the Declara�on of Helsinki. We protected the 
confiden�ality of pa�ent informa�on by 
dissocia�ng all data, and parents or legal 
guardians of par�cipants signed informed 
consent forms.

Results
Two hundred children with acute respiratory 
infec�ons admi�ed to a hospital were 
enrolled. Most of the children were younger 
than 5 years which highlights a large burden of 
ARIs at an early age. The most common age 
group was below 12mo of age. The age of the 
study popula�on averaged 28.6 ± 21.4 
months. There was a dis�nct male 
preponderance, with a male to female ra�o of 
about 1.4:1.
Geographically, most children resided in urban 
regions, corrobora�ng the hospital’s 
catchment popula�on, with a significant 
percentage of pa�ents from rural areas. 
Nutri�onal status was more than 50% of 
children were undernourished. Immuniza�on 
status assessment showed that two-thirds of 
the children had been fully immunized for 
their age, yet a one-third were par�ally or not 
inoculated. Generally speaking, younger age, 
male sex, undernutri�on and incomplete 
immuniza�on were the socio-demographic 
characteris�cs found commonly among 
hospitalized children with acute respiratory 
infec�ons.
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length of hospital stay, and clinical outcome at 
discharge which was reported as recovered or 
referred (including to isola�on), and died.
Statistical Analysis:
The informa�on was fed into a computer 
using sta�s�cal so�ware. Socio-demographic, 
clinical and hematological parameters were 
summarized using descrip�ve sta�s�cs. 
Means ± standard devia�ons were calculated 
for con�nuous variables and medians with 
interquar�le ranges, expressed as frequencies 
and percentages in case of categorical 
variables. The correla�ons between 
hematological indices with the severity of 
disease were evaluated employing required 
analyses. and the p-value less than 0.05 was 
considered significant.
Ethical Considerations:
Approval of the ins�tu�onal review ethics 
commi�ee was obtained before beginning the 
study. All par�cipants gave wri�en informed 
consent and the study was approved by our 
local research ethics commi�ee according to 
the Declara�on of Helsinki. We protected the 
confiden�ality of pa�ent informa�on by 
dissocia�ng all data, and parents or legal 
guardians of par�cipants signed informed 
consent forms.

Results
Two hundred children with acute respiratory 
infec�ons admi�ed to a hospital were 
enrolled. Most of the children were younger 
than 5 years which highlights a large burden of 
ARIs at an early age. The most common age 
group was below 12mo of age. The age of the 
study popula�on averaged 28.6 ± 21.4 
months. There was a dis�nct male 
preponderance, with a male to female ra�o of 
about 1.4:1.
Geographically, most children resided in urban 
regions, corrobora�ng the hospital’s 
catchment popula�on, with a significant 
percentage of pa�ents from rural areas. 
Nutri�onal status was more than 50% of 
children were undernourished. Immuniza�on 
status assessment showed that two-thirds of 
the children had been fully immunized for 
their age, yet a one-third were par�ally or not 
inoculated. Generally speaking, younger age, 
male sex, undernutri�on and incomplete 
immuniza�on were the socio-demographic 
characteris�cs found commonly among 
hospitalized children with acute respiratory 
infec�ons.
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Introduc�on
Acute respiratory infec�ons (ARIs) are the most 
common diseases in children and a major 
cause of childhood hospitaliza�on and death in 
developing countries. Acute respiratory 

infec�ons, specifically lower respiratory tract 
infec�ons (LRTIs) including pneumonia and 
bronchioli�s are a leading cause of death in 
children less than 5 years old -with low- and 
middle-income countries facing the largest 

health burden according to WHO [1]. Although 
there have been impressive achievements in 
immuniza�on, nutri�on, and case 
management ARIs remain a major public 
health problem because of its high incidence 
rate, recurrence and severe consequences [2].
Pneumonia alone is responsible for an 
es�mated 14–15% of under-five deaths 
worldwide each year, amoun�ng to hundreds 
of thousands of preventable child deaths 
annually [3]. The burden of ARIs is also inequal 
by produc�on environment with highest 
prevalence and severity in South Asia and 
sub-Saharan Africa where other factors such as 
undernutri�on, indoor air pollu�on, 
overcrowding, poverty and lack of access to 
care-a�en�on are involved [4,5]. Children with 
ARIs who are hospitalized in ter�ary care 
hospitals typically represent the severe 
spectrum of disease, and close observa�on 
along with complex suppor�ve measures are 
frequently needed.
Clinically, ARIs manifest in various forms 
among children: cough with or without fast 
breathing and/or chest indrawing, fever, fast 
breathing (respiratory rate ≥ 60b/min), 
difficult/rapid breaths (where the dura�on of a 
breath is twice that of normal), chest 
in-drawing, wheezing and hypoxemia. The 
disease can be mild or severe depending on 
age, nutri�onal status, immuniza�on status 
and comorbidi�es [6]. Early recogni�on of 
severe disease is important as delayed 
detec�on and treatment is associated with the 
development of respiratory failure, sepsis, and 
extended hospital stay and death [7].
Hematologic laboratory tests are commonly 
requested on admi�ed children and have a 
clinical impact in the assessment of infec�ous 
diseases. Hemoglobin level, total leukocyte 
count (TLC), differen�al leukocyte count and 
platelet count are the parameters represen�ng 
both host’s pre-referral health status as well as 
the inflammatory response to infec�on [8]. 

Anemia is highly prevalent in children in LMIC 
and could exacerbate hypoxia and outcomes 
of clinical pneumonia among children [9]. In 
the same way, leukocytosis (≥10 × 109/L), 
neutrophilia or lymphopenia could reflect 
disease severity and systemic inflammatory 
response [10].
Simple inflammatory indices obtained from 
complete blood counts, such as the 
neutrophil–lymphocyte ra�o (NLR) and 
platelet–lymphocyte ra�o (PLR), have gained 
a�en�on in recent years as possible indicators 
of disease severity and prognosis even for 
infec�ous diseases [11,12]. Such indices are 
cheap, easily accessible for most centers and 
especially valuable in low resource se�ngs 
where advanced biomarkers may not be 
available. A few studies have proposed a raised 
NLR was related to severe pneumonia, 
requirement for ICU and poor outcome in 
children [13].
In addi�on to the high burden of ARIs, 
combined clinical features and hematologic 
profile data in hospitalized children are scanty 
from many ter�ary care facili�es. Knowledge 
of these trends may aid clinicians in the early 
iden�fica�on and op�mal treatment of 
high-risk pa�ents [14, 15]. Thus, this study 
aimed to characterize the clinical 
manifesta�ons and hematologic parameters of 
children hospitalized due to acute respiratory 
infec�ons in a ter�ary care teaching hospital 
and to inves�gate if there is any associa�on 
between first-day hematology characteris�cs 
for degree of severity.

Methods
Study Design and Setting
The present was a hospital based 
observa�onal study in the Department of 
Pediatrics of a ter�ary care hospital. Children 
with a diagnosis of acute respiratory infec�on 
who were hospitalized in pediatric inpa�ent 
wards and at the pediatric intensive care unit 
(PICU) were eligible. The hospital is the 

referral center for urban and rural pa�ents. 
Informa�on was gathered during the study 
period and covers consecu�ve eligible 
admissions.
Study Population and Inclusion Criteria:
The subjects were children with [i.e., phrase as 
'ages was' not ages had] at the least 2 months 
and at the most 12 years of age, who were 
hospitalized for acute respiratory infec�on. 
Eligible cases were children with acute onset 
respiratory illness, (cough or difficulty in 
breathing and fast breathing) presen�ng at 
the clinic. Eligibility mandated for baseline 
clinical assessment and hematological work-up 
within 24 hours of admission. Children with 
chronic respiratory diseases, congenital heart 
disease, chronicle hematological disorders, 
recent blood transfusion or incomplete clinical 
or laboratory data were excluded from the 
study.
The Size of Sample as well as the Method of 
Sampling:
The sample size was standardized at 200 
children, which was enough to explain the 
clinical presenta�on and hematological profile 
with reasonable precision in a single-center 
hospital-based study. Consecu�ve sampling 
method was employed where all the eligible 
children admi�ed during un�l the required 
sample size of 200 was obtained.
Data Collection and Variables:
Informa�on was recorded using a structured 
case form. Socio-Demographics (Age, Sex, 
Address), clinical presenta�on (Cough, Fever, 
Fast breathing, Breathlessness and Chest 
in-drawing) to whom the physical examina�on 
was done and final diagnosis. The severity of 
the disease including oxygen demand, 
intensive care admission and dura�on of 
hospital stay was also recorded. Informa�on 
was retrieved from pa�ents’ records and by 
direct clinical examina�on.
Hematological Investigations:
The hematology work-up was part of the 

pa�ent's rou�ne care. Blood sample obtained 
at admission were tested for determina�on of 
Hemoglobin (Hb) concentra�on, Total 
Leukocyte Count (TLC), Differen�al Leukocyte 
Count and Platelet count by autoanalyzer. The 
neutrophil–lymphocyte ra�o was derived from 
the absolute number of neutrophils and 
lymphocytes. Age related reference ranges 
were considered in the interpreta�on of all 
hematological parameters.
Outcome Measures:
The main end point was severity of the 
disease, according to need of oxygen therapy 
and/or admission in a pediatric intensive care 
unit. Secondary outcomes measured were 
length of hospital stay, and clinical outcome at 
discharge which was reported as recovered or 
referred (including to isola�on), and died.
Statistical Analysis:
The informa�on was fed into a computer 
using sta�s�cal so�ware. Socio-demographic, 
clinical and hematological parameters were 
summarized using descrip�ve sta�s�cs. 
Means ± standard devia�ons were calculated 
for con�nuous variables and medians with 
interquar�le ranges, expressed as frequencies 
and percentages in case of categorical 
variables. The correla�ons between 
hematological indices with the severity of 
disease were evaluated employing required 
analyses. and the p-value less than 0.05 was 
considered significant.
Ethical Considerations:
Approval of the ins�tu�onal review ethics 
commi�ee was obtained before beginning the 
study. All par�cipants gave wri�en informed 
consent and the study was approved by our 
local research ethics commi�ee according to 
the Declara�on of Helsinki. We protected the 
confiden�ality of pa�ent informa�on by 
dissocia�ng all data, and parents or legal 
guardians of par�cipants signed informed 
consent forms.

Results
Two hundred children with acute respiratory 
infec�ons admi�ed to a hospital were 
enrolled. Most of the children were younger 
than 5 years which highlights a large burden of 
ARIs at an early age. The most common age 
group was below 12mo of age. The age of the 
study popula�on averaged 28.6 ± 21.4 
months. There was a dis�nct male 
preponderance, with a male to female ra�o of 
about 1.4:1.
Geographically, most children resided in urban 
regions, corrobora�ng the hospital’s 
catchment popula�on, with a significant 
percentage of pa�ents from rural areas. 
Nutri�onal status was more than 50% of 
children were undernourished. Immuniza�on 
status assessment showed that two-thirds of 
the children had been fully immunized for 
their age, yet a one-third were par�ally or not 
inoculated. Generally speaking, younger age, 
male sex, undernutri�on and incomplete 
immuniza�on were the socio-demographic 
characteris�cs found commonly among 
hospitalized children with acute respiratory 
infec�ons.
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complete blood counts, such as the 
neutrophil–lymphocyte ra�o (NLR) and 
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profile data in hospitalized children are scanty 
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referred (including to isola�on), and died.
Statistical Analysis:
The informa�on was fed into a computer 
using sta�s�cal so�ware. Socio-demographic, 
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dissocia�ng all data, and parents or legal 
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than 5 years which highlights a large burden of 
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group was below 12mo of age. The age of the 
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percentage of pa�ents from rural areas. 
Nutri�onal status was more than 50% of 
children were undernourished. Immuniza�on 
status assessment showed that two-thirds of 
the children had been fully immunized for 
their age, yet a one-third were par�ally or not 
inoculated. Generally speaking, younger age, 
male sex, undernutri�on and incomplete 
immuniza�on were the socio-demographic 
characteris�cs found commonly among 
hospitalized children with acute respiratory 
infec�ons.

Figure 1: Frequency of Presen�ng Symptoms 
among Hospitalized Children with Acute Respi-
ratory Infec�ons (n = 200).

Table I: Socio-demographic characteris�cs of 
hospitalized children with acute respiratory 
infec�ons (n = 200).

Variable Frequency
n (%)

84 (42)
77 (38.5)
39 (19.5)
118 (59)
82 (41)

121 (60.5)
79 (39.5)
88 (44)

112 (56)
132 (66)
68 (34)

< 12 months
12–59 months

≥ 5 years
Male

Female
Urban
Rural

Normal
Undernourished
Fully immunized

Par�ally/Unimmunized

Age group

Sex

Residence

Nutri�onal
status

Immuniza�on
status

Clinical Characteristics of Hospitalized Children
All the children of this series had acute respi-
ratory manifesta�ons at admission. The most 
common presen�ng symptoms were cough, 
seen in 192 (96.0%) of the children; fever in 
168 (84.0%), and fast breathing in 154 
(77.0%). Of these, 118 children (59.0%) 
presented with difficulty in breathing and 82 
(41.0%) had chest indrawing. Hypoxemia (SpO₂ 
< 90%) was present on admission in 76 
(38.0%) children.
Pneumonia (n = 122, 61.0%) was the most 
common diagnosis determined clinically and 
radiologically followed by bronchioli�s (n = 54, 
27.0%) and other acute lower respiratory tract 
infec�ons (ALRTIs) cases (n = 24, 12.0%). Alto-
gether 68 (34.0%) of the children were given 
supplemental oxygen therapy at hospital.

Hematological Profiles
Hematological anomalies were frequent in the 
hospitalized children. Anemia was found to 
occur in 116 (58.0%) and the rest, 84 (42.0%), 
had normal hemoglobin status. 108 (54.0%) 
children had leukocytosis, and 92 (46.0%) had 
a normal WBC count.
Leukocyte differen�a�on test shows neutro-
philia in 104 cases (52.0%), lymphocyte pre-
dominance in 68 cases (34,0%). Platelet issues 
were rare; 62 children (31.0%) had thrombocy-
tosis, whereas normal platelet levels were 
observed in 138 (69.0%). An elevated neutro-

phil–lymphocyte ra�o (NLR) was reported in 
98 children (49.0%) and was substan�ally more 
common in children with clinically severe 
disease.
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Figure 2: Prevalence of Hematological Abnor-
mali�es among Hospitalized Children with 
Acute Respiratory Infec�ons (n = 200).

Figure 3: Comparison of Hematological Abnor-
mali�es Between Severe and Non-severe 
Acute Respiratory Infec�on Cases (n = 200).

Hematological Profiles
Hematological anomalies were frequent in the 
hospitalized children. Anemia was found to 
occur in 116 (58.0%) and the rest, 84 (42.0%), 
had normal hemoglobin status. 108 (54.0%) 
children had leukocytosis, and 92 (46.0%) had 
a normal WBC count.
Leukocyte differen�a�on test shows neutro-
philia in 104 cases (52.0%), lymphocyte pre-
dominance in 68 cases (34,0%). Platelet issues 
were rare; 62 children (31.0%) had thrombocy-
tosis, whereas normal platelet levels were 
observed in 138 (69.0%). An elevated neutro-

Association Between Hematological Parame-
ters and Disease Severity
The severity of the disease was es�mated by 
the need for oxygen. Hemoglobin and platelets 
were found to be significantly lower in 68 
children who required oxygen therapy. 
Fi�y-two (76.5%) oxygen-requiring children 
and 56 (42.4%) of those not requiring oxygen 
had leukocytosis. Neutrophilia was slightly 
more prevalent among severe (70.6%) than 
non-severe cases (42.4%).
Likewise, increased NLR was found in 60.3% of 
severe pa�ents versus 43.2% of mild cases as 
well. Severe cases had a higher presence of 
anemia (67.6%) compared to those with 
non-severe condi�ons (52.3%). Our results 
demonstrate that inflammatory hematological 
parameters are related to clinical severity of 
ARI.
Treatment Outcomes
Most of the children got be�er with rou�ne 
medical treatment and suppor�ve care. A 
total of 176 children (88.0%) were discharged 
home when recovered. Eighteen children 
(9.0%) required transfer to a higher level of 
care or prolonged hospitaliza�on, and 6 (3.0%) 
died from severe disease with associated com-
plica�ons. Median hospital stay lasted for 5 
days (IQR: 3-7 days).

phil–lymphocyte ra�o (NLR) was reported in 
98 children (49.0%) and was substan�ally more 
common in children with clinically severe 
disease.

Discussion
In this research, we report the clinical profiles 
and hematological parameters of children 
admi�ed with ARIs in a ter�ary care teaching 
hospital and their rela�onship with severity of 
the diseases. The results indicated that ARIs 
mainly a�ack young children, especially 
children younger than 5 years with a significant 
male preponderance. This age and sex distribu-
�on is similar to previously described pediatric 
ARI admission age pa�ern, in keeping with an 
increased biologic suscep�bility during early 
childhood as well as difference in-care seeking 
a�tudes.
Regarding clinical manifesta�ons, cough, fever 
and tachypnea were the most frequent 
presen�ng complaints and a significant propor-
�on (>25%) of children presented chest 
indrawing and hypoxemia. Pneumonia was the 
most common diagnosis of hospitalized cases, 
followed by bronchioli�s. These findings 
emphasize that children admi�ed to hospital 
are usually at the more severe end of the spec-
trum of ARI cases, with frequent lower respira-
tory tract manifesta�ons and associated 
impaired oxygena�on.
Hematological disturbances were common 
among the studied popula�on. Anemia (≤110 
g/L) was present in over a half of children, 
likely reflects the high background prevalence 
of nutri�onal anemia among pediatric prima-
ries and effects of acute illness. Anemia may 

worsen �ssue hypoxia in respiratory infec�ons 
and could lead to worse clinical outcomes. 
Leukocytosis and neutrophilia were also 
frequent findings, especially in children diag-
nosed with pneumonia, sugges�ng an ongoing 
inflammatory process. Platelet changes (most-
ly thrombocytosis) were less frequent and 
probably reflect a reac�ve reac�on to infec�on 
and inflamma�on.
Necessary, a dis�nct correla�on was estab-
lished between anthropometric parameters 
and severity of bisellium barites. Leukocytosis, 
neutrophilia, anemia and increased NLR were 
more common in children with the need of 
oxygen therapy compared to those without 
severe disease. Of these parameters, an 
increased NLR demonstrated the strongest 
correla�on with illness severity, suppor�ng its 
value as a readily available inexpensive inflam-
matory marker that could assist in early risk 
stra�fica�on. Given that NLR can be calculated 
from basic complete blood count, its applica-
�on in resource-deprived scenarios without 
access to advanced biomarkers is par�cularly 
appealing.
The general prognoses were good and the 
majority of children recovered by conven�onal 
medical management and suppor�ve treat-
ment. Nevertheless, the existence of deaths 
and referrals among severe cases indicates the 
ongoing impact of ARIs and the importance of 
early iden�fica�on of high-risk children. The 
combina�on of these simple clinical and labo-
ratory parameters could help to inform the 
triage process whilst at the same �me ra�o-
nalize hospital care redistribu�ng resources.
There are limita�ons to this study that should 
be taken in context with the results. As with all 
single-center hospital-based studies, our find-
ings may not be representa�ve of community 
se�ngs and other healthcare ins�tu�ons. 
Furthermore, e�ological confirma�on to viral 
or bacterial pathogens was not universally 
conducted and this restricts interpreta�on of 
hematological varia�on by infec�ve agent. 

However, despite these limita�ons, the study 
offers valuable informa�on regarding the clini-
cal and hematological profiles in children with 
ARIs at a referral level of care.
In summary, the results underscore that 
rou�ne hematological parameters along with 
clinical characteris�cs can provide valuable 
informa�on for evalua�ng disease severity in 
hospitalized children with ARI.
Limita�ons
There are several limita�ons of this study that 
warrant a men�on. First, the study was 
performed at a single ter�ary care hospital and 
the generalizability to other health care 
se�ngs or to pa�ents recruited in the commu-
nity is uncertain. Second, the use of hospi-
tal-based design might have included more 
severe cases of ARI and thus may overes�mate 
the prevalence of clinical severity and hematol-
ogy derangement compared with general pedi-
atric children.
Third, the e�ology (e.g., viral or bacterial 
organism) was not systema�cally ascertained. 
It was therefore not feasible to associate the 
hematological pa�erns to specific pathogens. 
Fourthly, the hematological parameters were 
only at admission; serial data lack to deter-
mine dynamic altera�on of tests during illness 
or treatment.
Lastly, poten�al confounders like for example 
micronutrient deficiencies, underlying 
social-economic factors or previous treatment 
before hospital admission were not fully inves-
�gated. However, the study contributes 
important informa�on on clinical and hemato-
logical profiles of children admi�ed to hospital 
with ARI, as well as areas requiring further 
research.
Conclusion
Children younger than five years of age con�n-
ue to be hospitalized for acute respiratory 
infec�ons. The present inves�ga�on shows 
that children hospitalized with ARI most 
frequently have LRT involvement/difficulty and 
signs of respiratory distress; pneumonia is the 

commonest diagnosis. Hematological disor-
ders, par�cularly anemia, leukocytosis, 
neutrophilia and high neutrophil–lymphocyte 
ra�o were o�en detected.
The results show that the inflammatory hema-
tologic parameters are common in children 
with severe disease who need oxygen therapy, 
whereas there is a significant correla�on 
between the airway conductance and the 
severity of the disease. Simple hematological 
inves�ga�ons have the advantage that they 
are available in most hospitals and hence could 
be useful as an adjunct to iden�fy high-risk 
pa�ents early on for any possible interven�on 
strategies.
In conclusion, incorpora�on of the clinical 
assessment with basic hematological profile 
may be useful to manage children admi�ed 
with ARI. Large-scale mul�center studies, with 
e�ology confirma�on and longitudinal 
follow-up are needed to further confirm the 
results and generalize for other Chinese 
children.
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Association Between Hematological Parame-
ters and Disease Severity
The severity of the disease was es�mated by 
the need for oxygen. Hemoglobin and platelets 
were found to be significantly lower in 68 
children who required oxygen therapy. 
Fi�y-two (76.5%) oxygen-requiring children 
and 56 (42.4%) of those not requiring oxygen 
had leukocytosis. Neutrophilia was slightly 
more prevalent among severe (70.6%) than 
non-severe cases (42.4%).
Likewise, increased NLR was found in 60.3% of 
severe pa�ents versus 43.2% of mild cases as 
well. Severe cases had a higher presence of 
anemia (67.6%) compared to those with 
non-severe condi�ons (52.3%). Our results 
demonstrate that inflammatory hematological 
parameters are related to clinical severity of 
ARI.
Treatment Outcomes
Most of the children got be�er with rou�ne 
medical treatment and suppor�ve care. A 
total of 176 children (88.0%) were discharged 
home when recovered. Eighteen children 
(9.0%) required transfer to a higher level of 
care or prolonged hospitaliza�on, and 6 (3.0%) 
died from severe disease with associated com-
plica�ons. Median hospital stay lasted for 5 
days (IQR: 3-7 days).

Discussion
In this research, we report the clinical profiles 
and hematological parameters of children 
admi�ed with ARIs in a ter�ary care teaching 
hospital and their rela�onship with severity of 
the diseases. The results indicated that ARIs 
mainly a�ack young children, especially 
children younger than 5 years with a significant 
male preponderance. This age and sex distribu-
�on is similar to previously described pediatric 
ARI admission age pa�ern, in keeping with an 
increased biologic suscep�bility during early 
childhood as well as difference in-care seeking 
a�tudes.
Regarding clinical manifesta�ons, cough, fever 
and tachypnea were the most frequent 
presen�ng complaints and a significant propor-
�on (>25%) of children presented chest 
indrawing and hypoxemia. Pneumonia was the 
most common diagnosis of hospitalized cases, 
followed by bronchioli�s. These findings 
emphasize that children admi�ed to hospital 
are usually at the more severe end of the spec-
trum of ARI cases, with frequent lower respira-
tory tract manifesta�ons and associated 
impaired oxygena�on.
Hematological disturbances were common 
among the studied popula�on. Anemia (≤110 
g/L) was present in over a half of children, 
likely reflects the high background prevalence 
of nutri�onal anemia among pediatric prima-
ries and effects of acute illness. Anemia may 

worsen �ssue hypoxia in respiratory infec�ons 
and could lead to worse clinical outcomes. 
Leukocytosis and neutrophilia were also 
frequent findings, especially in children diag-
nosed with pneumonia, sugges�ng an ongoing 
inflammatory process. Platelet changes (most-
ly thrombocytosis) were less frequent and 
probably reflect a reac�ve reac�on to infec�on 
and inflamma�on.
Necessary, a dis�nct correla�on was estab-
lished between anthropometric parameters 
and severity of bisellium barites. Leukocytosis, 
neutrophilia, anemia and increased NLR were 
more common in children with the need of 
oxygen therapy compared to those without 
severe disease. Of these parameters, an 
increased NLR demonstrated the strongest 
correla�on with illness severity, suppor�ng its 
value as a readily available inexpensive inflam-
matory marker that could assist in early risk 
stra�fica�on. Given that NLR can be calculated 
from basic complete blood count, its applica-
�on in resource-deprived scenarios without 
access to advanced biomarkers is par�cularly 
appealing.
The general prognoses were good and the 
majority of children recovered by conven�onal 
medical management and suppor�ve treat-
ment. Nevertheless, the existence of deaths 
and referrals among severe cases indicates the 
ongoing impact of ARIs and the importance of 
early iden�fica�on of high-risk children. The 
combina�on of these simple clinical and labo-
ratory parameters could help to inform the 
triage process whilst at the same �me ra�o-
nalize hospital care redistribu�ng resources.
There are limita�ons to this study that should 
be taken in context with the results. As with all 
single-center hospital-based studies, our find-
ings may not be representa�ve of community 
se�ngs and other healthcare ins�tu�ons. 
Furthermore, e�ological confirma�on to viral 
or bacterial pathogens was not universally 
conducted and this restricts interpreta�on of 
hematological varia�on by infec�ve agent. 

However, despite these limita�ons, the study 
offers valuable informa�on regarding the clini-
cal and hematological profiles in children with 
ARIs at a referral level of care.
In summary, the results underscore that 
rou�ne hematological parameters along with 
clinical characteris�cs can provide valuable 
informa�on for evalua�ng disease severity in 
hospitalized children with ARI.
Limita�ons
There are several limita�ons of this study that 
warrant a men�on. First, the study was 
performed at a single ter�ary care hospital and 
the generalizability to other health care 
se�ngs or to pa�ents recruited in the commu-
nity is uncertain. Second, the use of hospi-
tal-based design might have included more 
severe cases of ARI and thus may overes�mate 
the prevalence of clinical severity and hematol-
ogy derangement compared with general pedi-
atric children.
Third, the e�ology (e.g., viral or bacterial 
organism) was not systema�cally ascertained. 
It was therefore not feasible to associate the 
hematological pa�erns to specific pathogens. 
Fourthly, the hematological parameters were 
only at admission; serial data lack to deter-
mine dynamic altera�on of tests during illness 
or treatment.
Lastly, poten�al confounders like for example 
micronutrient deficiencies, underlying 
social-economic factors or previous treatment 
before hospital admission were not fully inves-
�gated. However, the study contributes 
important informa�on on clinical and hemato-
logical profiles of children admi�ed to hospital 
with ARI, as well as areas requiring further 
research.
Conclusion
Children younger than five years of age con�n-
ue to be hospitalized for acute respiratory 
infec�ons. The present inves�ga�on shows 
that children hospitalized with ARI most 
frequently have LRT involvement/difficulty and 
signs of respiratory distress; pneumonia is the 

commonest diagnosis. Hematological disor-
ders, par�cularly anemia, leukocytosis, 
neutrophilia and high neutrophil–lymphocyte 
ra�o were o�en detected.
The results show that the inflammatory hema-
tologic parameters are common in children 
with severe disease who need oxygen therapy, 
whereas there is a significant correla�on 
between the airway conductance and the 
severity of the disease. Simple hematological 
inves�ga�ons have the advantage that they 
are available in most hospitals and hence could 
be useful as an adjunct to iden�fy high-risk 
pa�ents early on for any possible interven�on 
strategies.
In conclusion, incorpora�on of the clinical 
assessment with basic hematological profile 
may be useful to manage children admi�ed 
with ARI. Large-scale mul�center studies, with 
e�ology confirma�on and longitudinal 
follow-up are needed to further confirm the 
results and generalize for other Chinese 
children.
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Association Between Hematological Parame-
ters and Disease Severity
The severity of the disease was es�mated by 
the need for oxygen. Hemoglobin and platelets 
were found to be significantly lower in 68 
children who required oxygen therapy. 
Fi�y-two (76.5%) oxygen-requiring children 
and 56 (42.4%) of those not requiring oxygen 
had leukocytosis. Neutrophilia was slightly 
more prevalent among severe (70.6%) than 
non-severe cases (42.4%).
Likewise, increased NLR was found in 60.3% of 
severe pa�ents versus 43.2% of mild cases as 
well. Severe cases had a higher presence of 
anemia (67.6%) compared to those with 
non-severe condi�ons (52.3%). Our results 
demonstrate that inflammatory hematological 
parameters are related to clinical severity of 
ARI.
Treatment Outcomes
Most of the children got be�er with rou�ne 
medical treatment and suppor�ve care. A 
total of 176 children (88.0%) were discharged 
home when recovered. Eighteen children 
(9.0%) required transfer to a higher level of 
care or prolonged hospitaliza�on, and 6 (3.0%) 
died from severe disease with associated com-
plica�ons. Median hospital stay lasted for 5 
days (IQR: 3-7 days).

Discussion
In this research, we report the clinical profiles 
and hematological parameters of children 
admi�ed with ARIs in a ter�ary care teaching 
hospital and their rela�onship with severity of 
the diseases. The results indicated that ARIs 
mainly a�ack young children, especially 
children younger than 5 years with a significant 
male preponderance. This age and sex distribu-
�on is similar to previously described pediatric 
ARI admission age pa�ern, in keeping with an 
increased biologic suscep�bility during early 
childhood as well as difference in-care seeking 
a�tudes.
Regarding clinical manifesta�ons, cough, fever 
and tachypnea were the most frequent 
presen�ng complaints and a significant propor-
�on (>25%) of children presented chest 
indrawing and hypoxemia. Pneumonia was the 
most common diagnosis of hospitalized cases, 
followed by bronchioli�s. These findings 
emphasize that children admi�ed to hospital 
are usually at the more severe end of the spec-
trum of ARI cases, with frequent lower respira-
tory tract manifesta�ons and associated 
impaired oxygena�on.
Hematological disturbances were common 
among the studied popula�on. Anemia (≤110 
g/L) was present in over a half of children, 
likely reflects the high background prevalence 
of nutri�onal anemia among pediatric prima-
ries and effects of acute illness. Anemia may 

worsen �ssue hypoxia in respiratory infec�ons 
and could lead to worse clinical outcomes. 
Leukocytosis and neutrophilia were also 
frequent findings, especially in children diag-
nosed with pneumonia, sugges�ng an ongoing 
inflammatory process. Platelet changes (most-
ly thrombocytosis) were less frequent and 
probably reflect a reac�ve reac�on to infec�on 
and inflamma�on.
Necessary, a dis�nct correla�on was estab-
lished between anthropometric parameters 
and severity of bisellium barites. Leukocytosis, 
neutrophilia, anemia and increased NLR were 
more common in children with the need of 
oxygen therapy compared to those without 
severe disease. Of these parameters, an 
increased NLR demonstrated the strongest 
correla�on with illness severity, suppor�ng its 
value as a readily available inexpensive inflam-
matory marker that could assist in early risk 
stra�fica�on. Given that NLR can be calculated 
from basic complete blood count, its applica-
�on in resource-deprived scenarios without 
access to advanced biomarkers is par�cularly 
appealing.
The general prognoses were good and the 
majority of children recovered by conven�onal 
medical management and suppor�ve treat-
ment. Nevertheless, the existence of deaths 
and referrals among severe cases indicates the 
ongoing impact of ARIs and the importance of 
early iden�fica�on of high-risk children. The 
combina�on of these simple clinical and labo-
ratory parameters could help to inform the 
triage process whilst at the same �me ra�o-
nalize hospital care redistribu�ng resources.
There are limita�ons to this study that should 
be taken in context with the results. As with all 
single-center hospital-based studies, our find-
ings may not be representa�ve of community 
se�ngs and other healthcare ins�tu�ons. 
Furthermore, e�ological confirma�on to viral 
or bacterial pathogens was not universally 
conducted and this restricts interpreta�on of 
hematological varia�on by infec�ve agent. 

However, despite these limita�ons, the study 
offers valuable informa�on regarding the clini-
cal and hematological profiles in children with 
ARIs at a referral level of care.
In summary, the results underscore that 
rou�ne hematological parameters along with 
clinical characteris�cs can provide valuable 
informa�on for evalua�ng disease severity in 
hospitalized children with ARI.
Limita�ons
There are several limita�ons of this study that 
warrant a men�on. First, the study was 
performed at a single ter�ary care hospital and 
the generalizability to other health care 
se�ngs or to pa�ents recruited in the commu-
nity is uncertain. Second, the use of hospi-
tal-based design might have included more 
severe cases of ARI and thus may overes�mate 
the prevalence of clinical severity and hematol-
ogy derangement compared with general pedi-
atric children.
Third, the e�ology (e.g., viral or bacterial 
organism) was not systema�cally ascertained. 
It was therefore not feasible to associate the 
hematological pa�erns to specific pathogens. 
Fourthly, the hematological parameters were 
only at admission; serial data lack to deter-
mine dynamic altera�on of tests during illness 
or treatment.
Lastly, poten�al confounders like for example 
micronutrient deficiencies, underlying 
social-economic factors or previous treatment 
before hospital admission were not fully inves-
�gated. However, the study contributes 
important informa�on on clinical and hemato-
logical profiles of children admi�ed to hospital 
with ARI, as well as areas requiring further 
research.
Conclusion
Children younger than five years of age con�n-
ue to be hospitalized for acute respiratory 
infec�ons. The present inves�ga�on shows 
that children hospitalized with ARI most 
frequently have LRT involvement/difficulty and 
signs of respiratory distress; pneumonia is the 
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commonest diagnosis. Hematological disor-
ders, par�cularly anemia, leukocytosis, 
neutrophilia and high neutrophil–lymphocyte 
ra�o were o�en detected.
The results show that the inflammatory hema-
tologic parameters are common in children 
with severe disease who need oxygen therapy, 
whereas there is a significant correla�on 
between the airway conductance and the 
severity of the disease. Simple hematological 
inves�ga�ons have the advantage that they 
are available in most hospitals and hence could 
be useful as an adjunct to iden�fy high-risk 
pa�ents early on for any possible interven�on 
strategies.
In conclusion, incorpora�on of the clinical 
assessment with basic hematological profile 
may be useful to manage children admi�ed 
with ARI. Large-scale mul�center studies, with 
e�ology confirma�on and longitudinal 
follow-up are needed to further confirm the 
results and generalize for other Chinese 
children.
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Original Article

Abstract
Background: Globally, laparoscopic splenectomy has become the preferred surgical approach 
because of reduced postopera�ve pain, shorter hospital stays, and faster recovery. However, in 
many developing countries including Bangladesh, open splenectomy con�nues to be widely 
prac�ced due to limited availability of laparoscopic facili�es, lack of trained manpower, and a high 
incidence of emergency trauma cases. Objec�ve: To assess clinical indica�ons, opera�ve findings, 
and postopera�ve outcomes of open splenectomy at Satkhira Medical College Hospital. 
Methods: A prospec�ve study including 15 pa�ents, all treated by open splenectomy over a 
12-month period. Results: Trauma accounted for 40% of cases, hematologic causes 60%. The 
overall complica�on rate was 20%, and no mortality occurred. Conclusion: Open splenectomy 
remains a safe and effec�ve procedure with low morbidity in appropriately selected pa�ents.
Keywords: Open splenectomy, post-opera�ve outcome.

Clinical Profile and Postopera�ve Outcomes of Open Splenectomy: A 
Prospec�ve Study of 15 Pa�ents at Satkhira Medical College Hospital
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Introduc�on

Splenectomy is a commonly performed surgical 
procedure in general surgery, indicated in both 
emergency and elec�ve situa�ons. Trauma�c 
rupture of the spleen remains one of the 
leading causes for emergency splenectomy, 
especially in regions with high rates of road 
traffic accidents and limited facili�es for 
non-opera�ve management [3]. Elec�ve 
splenectomy is frequently performed for 
hematological disorders such as immune 
thrombocytopenia, hereditary spherocytosis, 
and hypersplenism secondary to chronic liver 
disease, where splenic removal can lead to 
significant clinical improvement [4]. Although 
minimally invasive techniques are increasingly 
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adopted worldwide, open splenectomy 
con�nues to play a crucial role in many 
hospitals in Bangladesh due to infrastructural 
limita�ons and pa�ent-related factors. 
Emergency trauma cases o�en require rapid 
surgical interven�on where laparoscopic 
facili�es are unavailable. There is a scarcity of 
local data regarding the clinical profile, 
opera�ve findings, and postopera�ve 
outcomes of open splenectomy from 
peripheral medical college hospitals. This 
prospec�ve study was therefore conducted at 
Satkhira Medical College Hospital to evaluate 
the indica�ons, intraopera�ve findings, and 
postopera�ve outcomes of open splenectomy, 
aiming to assess its safety and effec�veness in 

a resource-constrained ter�ary care se�ng.

Materials and Methods:

Study Site
• Department of Surgery, Satkhira Medical 
College Hospital (SMCH), Satkhira, Bangladesh.
Study Design & Duration
• Prospec�ve observa�onal study January 
2023 - December 2023
Sample Size
This prospec�ve observa�onal study included 
a total of 15 pa�ents who underwent open 
splenectomy during the study period from 
January 2023 to December 2023 at the 
Department of General Surgery, Satkhira 
Medical College Hospital. All eligible pa�ents 
undergoing open splenectomy within this 
period were enrolled using a consecu�ve 
sampling method. Pa�ents who underwent 
laparoscopic splenectomy or had incomplete 
surgical or follow-up data were excluded from 
the study
Inclusion Criteria

• Pa�ents aged 12-70 years
• Indica�ons requiring splenectomy (trauma 
or hematologic disorders)
• Open approach only 

Exclusion Criteria
• Laparoscopic splenectomy
• Incomplete surgical or follow-up data

Data Recorded
• Demographic profile
• Indica�on for splenectomy
• Opera�ve findings
• Postopera�ve complica�ons
• Hospital stay
• Mortality

Results

A total of 15 pa�ents underwent open 
splenectomy during the study period. The 
mean age of the pa�ents was 35.2 ± 11.4 
years, ranging from 12 to 70 years. There was a 
male predominance, with 9 males (60%) and 6 

females (40%), giving a male-to-female ra�o of 
1.5:1. The majority of pa�ents belonged to the 
young and middle-aged adult group, reflec�ng 
the higher incidence of trauma and 
hematological disorders in this popula�on.
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Introduc�on
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sampling method. Pa�ents who underwent 
laparoscopic splenectomy or had incomplete 
surgical or follow-up data were excluded from 
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Inclusion Criteria
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or hematologic disorders)
• Open approach only 

Exclusion Criteria
• Laparoscopic splenectomy
• Incomplete surgical or follow-up data

Data Recorded
• Demographic profile
• Indica�on for splenectomy
• Opera�ve findings
• Postopera�ve complica�ons
• Hospital stay
• Mortality
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A total of 15 pa�ents underwent open 
splenectomy during the study period. The 
mean age of the pa�ents was 35.2 ± 11.4 
years, ranging from 12 to 70 years. There was a 
male predominance, with 9 males (60%) and 6 

females (40%), giving a male-to-female ra�o of 
1.5:1. The majority of pa�ents belonged to the 
young and middle-aged adult group, reflec�ng 
the higher incidence of trauma and 
hematological disorders in this popula�on.
Table I: Demographic Characteris�cs of 
pa�ents (n = 15).

Mean age (years)
Age range (years)

Male
Female

Male: Female

Variable Value
35.2 ± 11.4

12-70
9 (60%)
6 (40%)

1.5:1

Table II: Opera�ve findings of pa�ents (n = 15).

Splenomegaly (>15 cm)
Hemoperitoneum 

(trauma cases)
Accessory spleen 

iden�fied & removed

Opera�ve finding Value
7 (46.7)
6 (40)

2 (13.3)

Figure 1: Indica�ons of splenectomy.

Figure 2: Postopera�ve Complica�ons.

Discussion

The present prospec�ve study evaluates the 
clinical profile and postopera�ve outcomes of 
open splenectomy performed at a ter�ary care 

hospital in a resource-limited se�ng. Despite 
the global shi� toward laparoscopic splenecto-
my, open splenectomy con�nues to play a vital 
role in developing countries due to limited 
infrastructure, emergency trauma burden, and 
cost constraints. In this study, trauma was the 
most common indica�on for splenectomy 
(40%), followed by hematological disorders 
(60%). This distribu�on is consistent with 
regional and developing-country data, where 
road traffic accidents and blunt abdominal 
trauma remain leading causes of splenic injury 
[1,3]. Similar findings were reported by Uranus 
et al., who observed that trauma remains a 
major indica�on for open splenectomy, par�c-
ularly in emergency se�ngs where laparosco-
py is not feasible [3]. The overall postopera�ve 
complica�on rate in the present study was 
20%, with wound infec�on (13.3%) being the 
most frequent complica�on. This rate is com-
parable to previously published studies, which 
reported complica�on rates ranging from 18% 
to 30% following open splenectomy [1,4]. 
Gupta et al. documented a postopera�ve mor-
bidity rate of 22% in pa�ents undergoing sple-
nectomy for hematological disorders, with 
wound-related complica�ons being the most 
common [4]. Postopera�ve hemorrhage and 
transient atelectasis were observed in 6.7% of 
pa�ents each. These complica�ons are 
well-recognized a�er splenectomy and are 
usually related to extensive dissec�on, spleno-
megaly, and postopera�ve pain leading to poor 
respiratory effort [1]. The low incidence of 
respiratory complica�ons in the present study 
may be a�ributed to early mobiliza�on, 
adequate analgesia, and vigilant postopera�ve 
monitoring. Importantly, no mortality was 
recorded in this series. This finding aligns with 
several contemporary studies that report mor-
tality rates below 2% for elec�ve and usually 
emergency open splenectomy when 
performed in appropriately selected pa�ents 

[3,4]. Davies et al. emphasized that me�culous 
periopera�ve care and early recogni�on of 
complica�ons significantly reduce mortality 
a�er splenectomy [5]. The mean hospital stay 
in this study (6.5 ± 2 days) is comparable to 
other reports from similar healthcare se�ngs, 
though it remains longer than laparoscopic 
series reported in high-income countries [2,3]. 
However, in emergency trauma cases and in 
pa�ents with splenomegaly, open splenectomy 
remains unavoidable and effec�ve. 

Overall, the findings of this study reaffirm that 
open splenectomy is a safe and effec�ve proce-
dure in resource-limited se�ngs, with accept-
able morbidity and excellent survival when 
proper surgical technique and postopera�ve 
care are ensured.

Conclusion

Open splenectomy is a safe, effec�ve, and 
essen�al surgical procedure at Satkhira Medi-
cal College Hospital, with low morbidity and no 
mortality. Strengthening periopera�ve care 
and ensuring vaccina�on protocols may 
further enhance pa�ent outcomes.
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Abstract
Background: Cardiac diseases remain a major health concern globally with atherosclero�c 
coronary artery disease (CAD) being one of the leading causes of morbidity and mortality. The 
Coronary care unit (CCU) at Satkhira Medical College Hospital serves as a cri�cal facility for 
managing pa�ents with acute and chronic cardiac condi�ons. This study aims to analyze the 
spectrum of cardiac diseases diagnosed and treated in the CCU, focusing on the most prevalent 
condi�ons and their clinical outcomes. Methods: A retrospec�ve observa�onal study was 
conducted on pa�ents admi�ed to the CCU from 1st November, 2024 to 31st October, 2025. 
Pa�ent data including demographics, clinical presenta�on, diagnos�c inves�ga�ons, and 
outcomes, were collected and analyzed. Diseases were classified according to ACC/AHA and ESC 
guideline. Descrip�ve sta�s�cs were used to summarize the data and pie charts, and clustered 
bar were used for categorical variables. Results: A total of 1359 pa�ents were included in the 
study, among them 62% (n = 843) were male and 38% (n = 516) were female. Among them below 
30 years 3%, 31 to 40 years 10%, 41 to 50 years 22%, 51 to 60 years 32%, 61 to 70 years 24%, and 
above 70 years 9%. The most common diagnosis was Acute coronary syndrome (includes 
ST-segment eleva�on myocardial infarc�on, non-ST-segment eleva�on and unstable angina), 
heart failure, cardiomyopathies (ICM, PPCM & DCM), valvular heart diseases, congenital heart 
diseases and arrhythmias (SVT, VT, AF). The average length of hospital stay was 7 days, with a 
mortality rate of 8%. Significant modifiable risk factors included hypertension 30%, diabetes 
mellitus 20%, dyslipidaemia 17%, obesity 15%, smoking 12% and thyroid dysfunc�on 6%. 
Conclusion: The study highlights the predominance of Acute coronary syndrome, heart failure 
and ischemic cardiomyopathy in the CCU, with high rates of comorbidi�es such as hypertension, 
diabetes and smoking. There is a need for targeted preven�on strategies and improved 
management protocols to address the rising burden of cardiac diseases in this region.
Keywords: Acute coronary syndrome (ACS), Ischemic cardiomyopathy (ICM), Le� atrial thrombus, 
Supraventricular tachycardia (SVT) and Ventricular tachycardia (VT).
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Introduc�on
Cardiovascular diseases (CVDs) are a significant 
cause of morbidity and mortality worldwide, 
with the burden con�nuing to rise, par�cularly 
in developing countries [1, 2]. The Coronary 
care unit (CCU) at Satkhira Medical College 
Hospital provides specialized care for pa�ents 
with severe and acute cardiac condi�ons. The 
CCU's role in the �mely management of 
condi�ons such as Acute coronary syndrome 
(ACS), heart failure, cardiomyopathies and 
arrhythmias, and is pivotal in reducing the 
mortality and improving the pa�ent's 
outcome. The epidemiological shi� in 
Bangladesh, marked by longer life 
expectancies and the rise of 
non-communicable diseases (NCDs), has 
amplified the burden of CVDs through 
widespread changes in diet, physical inac�vity, 
tobacco use, and a greater incidence of 
hypertension and diabetes mellitus.
This study aims to evaluate the spectrum of 
cardiac diseases, demographic pa�erns, risk 
factors, complica�ons and short-term 
outcomes of cardiac pa�ents admi�ed to CCU 
at SMCH. By understanding the disease profile, 
healthcare planners can improve service 
delivery, strengthen emergency preparedness, 
introduce preven�ve community programs 
and op�mizing local healthcare resource 
alloca�on.
Methods
This is a retrospec�ve, observa�onal study 
conducted in the CCU of Satkhira Medical 
College Hospital over a period from 1st 
November, 2024 to 31st October, 2025. A total 
of 1359 pa�ents are included in this study.
The inclusions criteria were pa�ents of any age 
and sex admi�ed to the CCU during the study 
period. Diseases were classified according to 
ACC/ESC guideline, i.e. Acute coronary 
syndrome, heart failure, cardiomyopathies, 
valvular heart diseases, congenital heart 
diseases and arrhythmias. Structured 

pretested format was used to summarize the 
data, pie charts and clustered bar for 
categorical variables.
Exclusion criteria include pa�ents admi�ed for 
non-cardiac condi�ons (e.g. trauma, anxiety, 
GERD, neuropathy) and pa�ents transferred 
from other departments where ini�al 
diagnosis was not cardiac in origin.
Results
A total of 1359 pa�ents were included, of 
whom 62% (n = 843) were male and 38% (n = 
516) were female. Age distribu�on was: < 30 
years (3%), 31–40 years (10%), 41–50 years 
(22%), 51–60 years (32%), 61–70 years (24%), 
and > 70 years (9%).
The average hospital stay was 7 days. Major 
modifiable risk factors included hypertension 

(30%), diabetes mellitus (20%), dyslipidaemia 
(17%), obesity (15%), smoking (12%) and 
thyroid dysfunc�on (6%). Pa�ents of  urban 
and rural areas were 58% (n = 788) and 42% (n 
= 571) respec�vely.
Out of a total of 1359 pa�ents, there were 109 
deaths, giving an overall mortality rate of 8.0%. 
The causes of death were cardiogenic shock 
due to ACS: 59.6% (n = 65), heart failure: 20.2% 
(n = 22), arrhythmias: 13.7% (n = 15) and 
others 6.5% (n = 7).
Discussion
The findings of this study highlight the high 
prevalence of ACS, heart failure, 
cardiomyopathies, chronic rheuma�c valvular 
heart diseases and congenital heart diseases in 
the CCU of Satkhira Medical College Hospital. 
These condi�ons align with global trends, 
where ACS con�nues to be a leading cause of 
hospitaliza�on in the CCUs complicated with 
shock, LVF, uncontrolled diabetes and CKD had 
increased risk of in-hospital mortality [1]. The 
burden of CVDs in the South Asians is expected 
to be doubled in next 20 years [2, 3]. High rates 
of ACS relate with high prevalence of 
hypertension from saline water, widespread 
smoking, lack of preven�ve care, limited 
awareness about ACS symptoms. Propor�on of 
those with CAD was found higher beyond the 
age of 30 years [4]. These findings are 
consistent with literature and poor emergency 
transport networks. Mortality was strongly 
associated with cardiogenic shock due to 
STEMI, heart failure and ventricular 
arrhythmias. In Eastern Europe and much of 
Asia, the rates of CAD are rapidly rising [1]. 
Another study conducted in order to 
determine the burden of CAD reported similar 
findings [1]. Pa�ents of CAD in rural area are 
slightly lower than urban counterparts, similar 
to the study [2].

Conclusion
This study provides valuable insights into the 
spectrum of cardiac diseases in the CCU of 
Satkhira Medical College Hospital. The high 
prevalence of ACS, heart failure and ICM 
emphasizes the need for targeted preven�on, 
early detec�on, and management strategies 
including Cath Lab set up with skilled 
interven�on manpower. Further studies 
including prospec�ve designs, are needed to 
understand the evolving trends in cardiac care 
and improve pa�ent outcomes in this region.
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4.12%%
17.67%

Diagnosis Percentage
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cardiac diseases, demographic pa�erns, risk 
factors, complica�ons and short-term 
outcomes of cardiac pa�ents admi�ed to CCU 
at SMCH. By understanding the disease profile, 
healthcare planners can improve service 
delivery, strengthen emergency preparedness, 
introduce preven�ve community programs 
and op�mizing local healthcare resource 
alloca�on.
Methods
This is a retrospec�ve, observa�onal study 
conducted in the CCU of Satkhira Medical 
College Hospital over a period from 1st 
November, 2024 to 31st October, 2025. A total 
of 1359 pa�ents are included in this study.
The inclusions criteria were pa�ents of any age 
and sex admi�ed to the CCU during the study 
period. Diseases were classified according to 
ACC/ESC guideline, i.e. Acute coronary 
syndrome, heart failure, cardiomyopathies, 
valvular heart diseases, congenital heart 
diseases and arrhythmias. Structured 

pretested format was used to summarize the 
data, pie charts and clustered bar for 
categorical variables.
Exclusion criteria include pa�ents admi�ed for 
non-cardiac condi�ons (e.g. trauma, anxiety, 
GERD, neuropathy) and pa�ents transferred 
from other departments where ini�al 
diagnosis was not cardiac in origin.
Results
A total of 1359 pa�ents were included, of 
whom 62% (n = 843) were male and 38% (n = 
516) were female. Age distribu�on was: < 30 
years (3%), 31–40 years (10%), 41–50 years 
(22%), 51–60 years (32%), 61–70 years (24%), 
and > 70 years (9%).
The average hospital stay was 7 days. Major 
modifiable risk factors included hypertension 
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(30%), diabetes mellitus (20%), dyslipidaemia 
(17%), obesity (15%), smoking (12%) and 
thyroid dysfunc�on (6%). Pa�ents of  urban 
and rural areas were 58% (n = 788) and 42% (n 
= 571) respec�vely.
Out of a total of 1359 pa�ents, there were 109 
deaths, giving an overall mortality rate of 8.0%. 
The causes of death were cardiogenic shock 
due to ACS: 59.6% (n = 65), heart failure: 20.2% 
(n = 22), arrhythmias: 13.7% (n = 15) and 
others 6.5% (n = 7).
Discussion
The findings of this study highlight the high 
prevalence of ACS, heart failure, 
cardiomyopathies, chronic rheuma�c valvular 
heart diseases and congenital heart diseases in 
the CCU of Satkhira Medical College Hospital. 
These condi�ons align with global trends, 
where ACS con�nues to be a leading cause of 
hospitaliza�on in the CCUs complicated with 
shock, LVF, uncontrolled diabetes and CKD had 
increased risk of in-hospital mortality [1]. The 
burden of CVDs in the South Asians is expected 
to be doubled in next 20 years [2, 3]. High rates 
of ACS relate with high prevalence of 
hypertension from saline water, widespread 
smoking, lack of preven�ve care, limited 
awareness about ACS symptoms. Propor�on of 
those with CAD was found higher beyond the 
age of 30 years [4]. These findings are 
consistent with literature and poor emergency 
transport networks. Mortality was strongly 
associated with cardiogenic shock due to 
STEMI, heart failure and ventricular 
arrhythmias. In Eastern Europe and much of 
Asia, the rates of CAD are rapidly rising [1]. 
Another study conducted in order to 
determine the burden of CAD reported similar 
findings [1]. Pa�ents of CAD in rural area are 
slightly lower than urban counterparts, similar 
to the study [2].

Conclusion
This study provides valuable insights into the 
spectrum of cardiac diseases in the CCU of 
Satkhira Medical College Hospital. The high 
prevalence of ACS, heart failure and ICM 
emphasizes the need for targeted preven�on, 
early detec�on, and management strategies 
including Cath Lab set up with skilled 
interven�on manpower. Further studies 
including prospec�ve designs, are needed to 
understand the evolving trends in cardiac care 
and improve pa�ent outcomes in this region.
References
1. World Health Organiza�on. Cardiovascular 
diseases (CVDs)[online].2012[citedon2012 
Nov28]. Available from 
URL:h�p://www.who.int/mediacentre/factshe
ets /fs317/ en/index.html
2. World health organiza�on, Interna�onal 
sta�s�cal classifica�on of diseases and related 
health problems 10th revision version for 2007 
[online]. 2012 [cited 2012Nov28]. Available 
from URL: h�p://apps.who.int/classifica�ons/ 
apps/icd/icd10online.
3. Cader FA, Kabir CS, Nasrin S, Amin MN, Haq 
MM. Predictors of In-hospital Mortality in 
Pa�ents Presen�ng with Acute Coronary 
Syndromes in a Ter�ary Cardiac Center in 
Dhaka, Bangladesh. Mymensingh Med J. 2022 
Oct;31(4):1057-1067.
4. Abegunde DO, Mathers CD, Adam T, Ortegon 
M, Strong K. The burden and costs of chronic 
diseases in low-income and middle-income 
countries. Lancet 2007;370:1929-38.



Satkhira Medical College
Satkhira


