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Clinical Patterns, Comorbidities and Stressors in Dissociative Disorders: A Hospital-Based 
Cross-Sectional Study

Bagban MA, Belbase M, Adhikari P

ABSTRACT

Introduction: Dissociative disorders are characterised by disruptions in memory, consciousness, identity and perception of the 
self and environment. The high rate of comorbidity complicates diagnosis, emphasising the need for a comprehensive evaluation. 
Psychosocial stressors play a pivotal role in the onset and exacerbation of the disorder. Despite their high prevalence, there is a lack 
of systematic research on their clinical patterns, comorbidities, and psychosocial stressors. Most existing literature focuses on case 
studies or small-scale investigations. A detailed exploration of these aspects of the disorder facilitates early identification and man-
agement, ultimately enhancing patient outcomes. Aims: To analyse the clinical presentations, comorbid psychiatric conditions, 
and psychosocial stressors in dissociative disorders. Methods: A descriptive cross-sectional study was conducted from April 2025 
to June 2025 at the Psychiatry Department of Nepalgunj Medical College among 50 patients aged 18-60 years, diagnosed with dis-
sociative disorders, enrolled by convenience sampling. Unco-operative patients, those with severe psychiatric/medical illnesses, 
or cognitive disorders, were excluded. Sociodemographic and clinical data were recorded using a semi-structured proforma.  
Results: The majority of patients (88%) were from the age group 16 to 35, female (86%), married (60%), residing in a rural area 
(62%), belonging to nuclear families (70%) with lower middle-economic status (40%) and middle school education (32%) and anx-
iety disorder as a comorbidity. The most common clinical presentation was non-epileptic seizures, with the commonest stressor 
being family conflict. Conclusion: Our findings emphasise the need for family-based intervention as well as early psychosocial 
intervention and mental health support targeting these vulnerable groups.
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INTRODUCTION

Dissociative disorders (DDs) are a range of psychiatric condi-
tions characterized by disruptions in memory, consciousness, 
identity, and perception of the self and environment, often 
manifested in response to psychological stress or trauma.1 
The prevalence of DDs varies across populations, influenced 
by cultural, psychological, and biological factors. Despite their 
clinical significance, DDs remain underdiagnosed and poorly 
understood, leading to challenges in treatment and manage-
ment. Individuals with dissociative disorders frequently pres-
ent with a wide spectrum of symptoms, including amnesia, 
depersonalization /derealization, identity disturbances, and 
conversion symptoms, often creating a diagnostic dilemma. 
The clinical presentation often overlaps with other psychiat-
ric disorders, such as depression, anxiety disorders, post-trau-
matic stress disorder (PTSD), and somatic symptom disorders. 
This high rate of comorbidity complicates diagnosis and under-
scores the need for a comprehensive evaluation of associated 

mental health conditions. Psychosocial stressors play a pivotal 
role in the onset and exacerbation of DDs.2 Childhood trauma, 
abuse, neglect, interpersonal conflicts, and adverse life events 
have been identified as major risk factors. Despite the growing 
recognition of DDs, there remains a lack of systematic research 
on their clinical patterns, comorbidities, and associated stress-
ors in hospital-based settings. Most existing literature focuses 
on case studies or small-scale investigations. A detailed explo-
ration of these aspects can contribute to a deeper understand-
ing of these disorders, which could aid in early identification, 
ultimately improving patient outcomes. This hospital-based 
cross-sectional study aims to bridge this gap by analyzing the 
clinical presentations, comorbid psychiatric conditions, and 
psychosocial stressors in patients diagnosed with DDs.

METHODS

This study followed a hospital-based descriptive cross-sec-
tional study design and was conducted at the Department 
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of Psychiatry, Nepalgunj Medical College Teaching Hospital,  
Kohalpur. A convenient sampling method was applied among 
the patients attending the psychiatry OPD and IPD from April 
2025 to June 2025. The study population consisted of patients 
diagnosed with dissociative disorders. The diagnosis of disso-
ciative disorder and its subtypes was made according to the 
eleventh revision of the International Classification of Diseases 
(ICD-11) by a registered psychiatrist. Patients aged 18-60 years 
diagnosed with a dissociative disorder were included. Unco-
operative patients who were not willing to consent, patients 
with severe psychiatric disorders, severe cognitive impair-
ment, and severe medical illness requiring intensive care were 
excluded. The calculated sample size was 50, considering the 
prevalence of dissociative disorder was 10%,3 with 8.5% mar-
gin of error and 95% confidence interval. Ethical approval was 
obtained from the Institutional Review Committee (Ref. 61/081-
082), Nepalgunj Medical College Teaching Hospital, Kohalpur. All 
the patients were informed about the purpose of the study in  
detail, and written informed consent was obtained. For patients  
who were unable to give consent, written consent was taken from 
their parents or guardians. The identity of the respondents and 
their responses were kept confidential. Patients were evaluated 
and diagnosed based on ICD-11 criteria. After taking a detailed 
history, a semi-structured pro forma was used to collect infor-
mation about socio-demographic and clinical variables as well as 
types of stressors. The categorisation of stressors was done based 
on the most common types of stress mentioned in the presump-
tive stressful life events scale given by Singh et al (1984).4

Statistical Analysis

Descriptive statistics were performed to summarise the  
demographic characteristics and clinical findings of the study 
population. Continuous variables (e.g., age) were presented 
as mean ± standard deviation (SD). Categorical variables (e.g., 
gender) were summarised as frequencies and percentages. All 
data analyses were performed using IBM SPSS Statistics ver-
sion 25.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Table I shows the sociodemographic variables of the study 
population. Among the 50 participants, the majority were  
female (86.0%), while only 14.0% were male. The age of the par-
ticipants ranged from 18 to 54 years, with a mean age of 26.48 
years and a standard deviation of 7.96. The majority of patients 
(44.0% each) were within the age group of 18-24 years and 25-
34 years, followed by 35-44 years (8.0%). Only a smaller pro-
portion (4.0%) was from the older age group, 45–54 years. This 
indicates that most participants were young adults, with some 
variability in age distribution across the sample. Most partici-
pants (62.0%) were from rural areas, and the remaining 38.0% 
were from urban settings.  A majority (70.0%) of the respon-
dents were identified as Hindu, while Christianity, Buddhism, 
and Islam were practised by 14.0%, 12.0%, and 4.0% of the par-
ticipants, respectively. The majority of respondents were mar-
ried (60.0%), while 38.0% were unmarried and 2.0% were either 
divorced or widowed. More than half of the participants were 
unemployed (54.0%). Unskilled workers made up 18.0%, semi-
skilled and skilled workers accounted for 6.0% each, 10.0% 

were clerks or shop owners, 4.0% were semi-professionals, 
and only 2.0% were professionals. The largest proportion had 
a middle school level of education (32.0%), followed by high 
school (28.0%), and primary school and diploma holders each 
accounted for 18.0%, 2.0% were illiterate, and 2.0% were post-
graduates.

Sociodemographic variables Frequency 
(Percentage)

Sex
Female 43 

(86.0)

Male 7 
(14.0)

Age

18-24 22 
(44.0)

25-34 22 
(44.0)

35-44 4 
(8.0)

45-54 2
 (4.0)

Residence
Rural 31

 (62.0)

Urban 19
 (38.0)

Religion

Hindu 35
 (70.0)

Christianity 7 
(14.0)

Buddhism 6
 (12.0)

Islam 2 
(4.0)

Marital status

Married 30 
(60.0)

Unmarried 19 
(38.0)

Divorced or widowed 1 
(2.0)

Occupation

Unemployed
27

 (54.0)

Unskilled
9

 (18.0)

Clerk, shop owner
5

 (10.0)

Skilled 3
 (6.0)

Semi-skilled 3 
(6.0)

Semi-profession 2 
(4.0)

Profession 1
 (2.0)

Education
Illiterate 1

 (2.0)

Primary School 9
 (18.0)
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Education

Middle school 16
 (32.0)

High school 14
 (28.0)

Diploma 9 
(18.0)

Postgraduate 1 
(2.0)

Type of family

Nuclear 35
 (70.0)

Joint 11 
(22.0)

Extended 4 
(8.00

Family history of 
dissociative disorder

Present 10
(20.0)

Absent 40 
(80.0)

Socioeconomic 
status

Lower-lower 7 
(14.00)

Lower upper 16
 (32.0)

Lower middle 20 
(40.0)

Upper middle 7
(14.0)

Total study population (n)=50. Mean age of the study sample =26.48±7.96 years 

Table I: Demographic and clinical profiles of the patients

The majority (70.0%) belonged to nuclear families, followed 
by joint (22.0%) and extended families (8.0%). Less than 1/3rd 

(20%) of the patients had a family history of dissociative disor-
der. The highest proportion of participants (40.0%) belonged 
to the lower middle socioeconomic class. The lower upper 
class made up 32.0%, while both the lower-lower and upper 
middle classes each accounted for 14.0% of the participants.

Clinical patterns Frequency
(Percentage)

Non-epileptic seizure 22 
(44.0)

Trans and possession 19 
(38.0)

Paresis or weakness 4 
(8.0)

Speech disorder 2 
(4.0)

Visual disturbance 2 
(4.0)

Sensory disturbances 1 
(2.00)

Total 50
(100.0)

Table II: Distribution of Clinical Patterns Among Study Participants 
(N = 50)

The clinical presentation of the participants was varied  
(Table II). Non-epileptic seizures, reported by 44.0% of the 
participants, were the most frequent clinical presentation. 
Trans and possession states were the second most common, 
observed in 38.0% of cases. Paresis or weakness was reported  
by 8.0% of participants. Speech disorders and visual distur-
bances were each reported by 4.0%. The least common symp-
tom was sensory disturbance, seen in 2.0% of cases.

Type of stressor Frequency (Percentage)

Family conflict 9 
(18.0)

Academic 6 
(12.00)

Divorce or separation 5 
(10.0)

Financial 4 
(8.0)

Physical or sexual abuse 3 
(6.0)

Death of close family member 2
(4.0)

Work related 2 
(4.0)

Personal injury 1 
(2.0)

Marriage 1 
(2.0)

None 17 
(34.0)

Total 50 
(100.0)

Table III: Distribution of Stressors Among Study Participants (N = 50)

Out of the total participants, the majority (66%) reported an 
identifiable stressor; the most frequently reported stressor was 
family conflict, reported by 18.0% of respondents (Table III). 
Academic-related stress was noted by 12.0% of participants. 
Divorce or separation was reported by 10.0%, while financial 
stress affected 8.0% of individuals. Physical or sexual abuse 
was reported by 6.0% of participants. Work-related stress 
and the death of a close family member were each reported 
by 4.0%. Marriage and personal injury/illness were the least  
reported stressors, each by 2.0% of respondents. Notably, 
34.0% of participants reported experiencing no identifiable 
stressor.

Comorbidity Frequency (Percentage)

Anxiety 12 
(24.0)

Depression 11 
(22.0)

Bipolar affective disorder 9 
(18.0) 

Personality disorder 4 
(8.0)
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Substance use disorder 3 
(6.0)

Post-traumatic stress disorder 2 
(4.0)

Others 1
 (2.0)

None 8
 (16.0)

Total 50 
(100.0)

Table IV: Distribution of Psychiatric Comorbidities Among Study 
Participants (N = 50)

In terms of psychiatric comorbidities among the participants, 
anxiety disorders were the most reported comorbidity, present  
in 24.0% of participants (Table IV), which was followed by de-
pression in 22.0% and bipolar affective disorder (BPAD) in 18.0% 
of cases. Personality disorders were reported by 8.0% of par-
ticipants. Substance use disorders were present in 6.0%, and 
Post-Traumatic Stress Disorder (PTSD) was seen in 4.0%. Oth-
er psychiatric conditions accounted for 2.0% of cases. Notably, 
16.0% of the participants reported no psychiatric comorbidity.

DISCUSSION

This study aimed to explore the clinical patterns, psychiatric  
comorbidities and psychosocial stressors in patients diagnosed 
with dissociative disorders at a tertiary hospital. One of the most 
striking findings was a significantly higher predominance of 
 female patients, which constituted 86.0% of the study sample. 
This finding, however, is consistent with multiple prior stud-
ies where the majority of patients with dissociative disorders 
were females, with proportions ranging from 80% to 86%.5˒6 In 
a study by Mohammad Y et al, in India, dissociative stupor was 
reported in 77% of females, supporting this gender disparity.

This gender difference may be attributed to socio-cultural  
as well as emotional factors. In many traditional societies, 
women often grow up in emotionally restrained environments 
with limited opportunities for emotional expression. The onset 
of puberty, societal expectations and gender roles may further 
compound emotional stress, contributing to the higher inci-
dence of dissociative symptoms among females.

In terms of age distribution, the participants in our study 
ranged from 18 to 54 years, with a mean age of 26.48 ± 7.96 
years. These findings are comparable to other studies that 
reported similar age distributions, including those by Chowd-
hury JM et al7, and Sharma et al.2 Like the finding by Sharma 
et al where the majority of patients were from the 21 to 30 
age group;5 our study also showed participants (44.0% each) in 
the age groups of 18-24 and 25-34 years, indicating that young 
adulthood remains a vulnerable period for the development 
of dissociative disorders. A significant portion of our sam-
ple (62.0%) came from rural backgrounds, with 70.0% from  
nuclear families. These findings are in concordance with mul-
tiple prior studies, including that by Nizam et al, that observed  
a similar pattern, with 66.66% of cases from rural areas  

and 74.50% from nuclear families.8 Limited mental health re-
sources, stigma, and lack of awareness in rural communities 
may contribute to the higher reporting or emergence of dis-
sociative disorders in such populations. Higher prevalence 
in nuclear families may be attributed to epidemiological 
trends, which show a growing number of nuclear families, as 
well as the lack of a proper support system in nuclear fami-
lies. Additionally, 60.0% of our participants were married,  
reflecting earlier findings that showed dissociative disorders, 
more common in married individuals, with reported rates up 
to 74%.5 Marital responsibilities, interpersonal conflicts, and 
social pressures could serve as major stressors contributing to 
symptom manifestation in this group.

Educationally, the largest subgroup had middle school ed-
ucation (32.0%) and 54.0% were unemployed, with 40.0% 
belonging to the lower middle socioeconomic class. These 
figures align closely with other studies, where most par-
ticipants were young adults, females, unemployed, from  
rural settings, low socioeconomic backgrounds, and nuclear  
families.9 These socioeconomic variables likely reflect 
the limited coping resources and increased vulnerability  
in individuals from disadvantaged backgrounds. Regarding 
clinical presentation, the most frequently observed symp-
tom in our study was non-epileptic seizures, reported by 
44.0% of patients. This is consistent with clinical patterns  
described by Bhat et al10 who noted that dissociative convul-
sions were the most common form of dissociation. Similarly, 
Gupta et al11 reported pseudo-seizures as the predominant 
presentation (29.7%). These manifestations might be socially 
acceptable ways of expressing psychological distress, espe-
cially in communities where direct expression of emotional 
turmoil is discouraged. The most frequently reported psycho-
social stressor in our sample was family conflict (18.0%). This 
aligns with findings by Reddy et al12 who reported family dis-
harmony in the majority (41.82%) of their cases, and Thapa et 
al13 who also found family conflict as the most common pre-
cipitating factor. Another study observed that 44% of patients 
experienced stress related to family problems.14 In general, the 
literature highlights that stressors such as discord with in-laws, 
forced marriage, and strained relationships with spouses or 
parents are highly prevalent in dissociative disorder cases.15

From a psychiatric standpoint, anxiety disorders were the 
most common comorbidity in our study (24.0%), followed by 
depression (22.0%). This is consistent with other findings that 
show anxiety frequently coexisting with dissociative symp-
toms.16 However, some studies, including that by Thapa et al, 
have reported a higher prevalence of depression (35%) in com-
parison to anxiety in these patients.17 These variations may be 
influenced by the personal judgement of the clinician due to 
overlapping symptoms between depression and anxiety, as 
well as diagnostic criteria used, population differences, and the 
nature of clinical assessments.

LIMITATIONS

The study was conducted in a single tertiary care hospital. It is 
cross‑sectional nature does not allow for establishing a causal 
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relationship between psychosocial stressors and dissociative 
symptoms. A relatively small sample size in our study may limit 
its generalisability. No standardised tool was used to quantify 
the degree of psychosocial stressors. Recollection of stressors 
during the interview can have some recall bias. The diagnoses 
were made clinically, which may be subject to individual bias. 

CONCLUSION

Our study found a higher prevalence of dissociative disorders 
among young adult females, particularly those from rural 
backgrounds, nuclear families, and lower socioeconomic stra-
ta. The most common clinical presentation was non-epileptic 
seizures, with family conflict emerging as the leading psycho-
social stressor. Anxiety and depressive disorders were the most 
frequent psychiatric comorbidities. These findings highlight 
the importance of integrating early psychosocial intervention 
and mental health education into treatment plans for better 
outcomes, especially targeting this vulnerable population. Psy-
choeducation to family members and family-based therapies 
could be of great help. Also, the higher prevalence of associ-
ated psychiatric comorbidity highlights the need for routine 
screening of other psychiatric disorders in patients presenting 
with dissociative symptoms.
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A Comparative Study of Automated Blood Pressure Device and an Approved Standard 
Blood Pressure Measuring Device in Young Healthy Population

Jha RK1, Shrewastwa MK2, Poudel A3

ABSTRACT

Introduction: Blood pressure is a key indicator of cardiovascular health. Automated devices are widely used for convenience, but 
their accuracy compared with the auscultatory method in young healthy adults remains under investigation. Aims: To determine 
whether automated and auscultatory blood pressure measurement methods show clinically meaningful differences in a young 
healthy cohort and whether sex or arm differences influence readings. Methods: A comparative cross-sectional study using pur-
posive sampling was conducted among 80 medical students aged 20–30 years. Although student samples may not represent the 
general population, they provide controlled and stable baseline physiological conditions for comparative device evaluation. Blood 
pressurewas measured three times per arm using an automated device and a standard auscultatory method under stable room 
temperature, controlled lighting, and a quiet environment. Results: Systolic blood pressure measured by the auscultatory meth-
od was significantly higher than that obtained by the automated device (right arm: mean difference 2.94 mmHg; left arm: 2.50 
mmHg). Diastolic blood pressure differences were not statistically significant. Inter-arm differences were minimal. Males had high-
er systolic BP than females across both arms, while diastolic differences were negligible. Conclusion: Automated devices slightly 
underestimate systolic blood pressure compared with the auscultatory method in young healthy adults, while diastolic readings 
are comparable. Automated monitors are suitable for screening and home monitoring, but clinical decisions near systolic thresh-
olds should preferentially rely on validated auscultatory measurements.

Keywords: Auscultatory method, Automated device, Blood pressure, Inter-Arm difference, Sex variation, Young adults
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hypertension were 20.8% and 4%, with basal metabolic index-
(BMI) significantly associated.12 Among 189 nursing students, 
prehypertension was 11.1%, with modest anthropometric cor-
relations.13 In 350 medical students in Pokhara, BP correlated 
strongly with BMI.14 Adolescents (15-19 years) showed preva-
lence of 20.8% and 7.1%.15 Although guidelines do not recom-
mend sex-specific BP thresholds, national data report higher 
prevalence in men.16 BMI is strongly associated with BP, whereas 
body fat percentage is less predictive.14 Autonomic studies show 
increased sympathetic activity with higher body mass.17 Given 
rising BP in young adults and limited validation of oscillometric 
devices, accurate assessment is essential. Medical students are 
an appropriate group to compare automated and auscultatory 
BP measurements, including possible sex-based variation.

METHODS

A comparative cross-sectional study was conducted at Nepal-

INTRODUCTION
Blood pressure (BP) is a critical cardiovascular biomarker. The 
auscultatory method remains the gold standard but requires 
training and is prone to observer error.1-3 Automated BP devices 
are widely used because they are convenient and suitable for 
home monitoring4,5 and with wearable monitors, device accu-
racy has become an important concern.6 Accurate BP measure-
ment in young adults is important because they undergo limited 
routine health checks despite risk for early-onset hypertension 
that may persist into later life. Device variability may cause mis-
classification and delay intervention.7,8 Hypertension is a major 
concern in South Asia, including Nepal. A meta-analysis report-
ed hypertension and prehypertension prevalence of 27.3% and 
35.4%.9 National surveys and gender comparisons show sub-
stantial BP burden10,11, though these reflect general adults rather 
than younger cohorts. Studies among Nepalese students show 
similar trends: in 250 medical students, prehypertension and 
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gunj Medical College. Ethical approval was granted by the  
institutional review board (Approval No. Ref 43/081-082). 
Eighty medical students (43 females, 37 males; age 20–30 
years) voluntarily participated. Participants with a known his-
tory of cardiopulmonary disorders were excluded. All provided 
written informed consent. Sample size was calculated using the 
formula described by Al-Metha et al18  with a population of 100 
first-year MBBS students. The required sample was 80. Blood 
pressure was measured three times per arm using a validated au-
tomated oscillometric monitor (OMRON Smart Elite+ HEM-7600T) 
and a standard auscultatory method with a calibrated mercury 
sphygmomanometer and stethoscope. Measurements were con-
ducted in a quiet, well-lit room at a stable ambient temperature of 
22–24 °C. Participants rested for at least ten minutes in a seated 
position, with the arm supported at heart level, feet flat on the 
floor, and back supported. Body temperature was recorded to en-
sure participants were normothermic. Mean values of the three 
readings per arm were calculated and used for analysis.

Statistical Analysis

Paired-sample t-tests compared automated and auscultatory 
readings per arm and inter-arm differences. Independent-sample 
t-tests compared sexes. Statistical significance was set at p < 0.05.

RESULTS

Comparison of Systolic and Diastolic BP: Systolic blood pres-
sure measured by the auscultatory method was significantly 
higher than that obtained by the automated device. The mean 
difference was 2.94 mmHg for the right arm and 2.50 mmHg 
for the left arm. Diastolic BP differences were not statistically 
significant (Table I).

Inter-Arm Differences: Inter-arm differences for both systolic 
and diastolic BP were minimal and not statistically significant, 
indicating consistency between the right and left arms in this 
population (Table II).

Gender-Based Differences: Males had higher systolic BP than 
females across both arms, while diastolic BP differences were 
negligible. These differences were observed in both ausculta-
tory and automated measurements (Table II)

Arm Auscultatory 
(mmHg)

Automated 
(mmHg) P-Value

Right Arm 
(Systolic) 119.61 ± 6.10 116.67 ± 8.11 0.0013

Left Arm 
(Systolic) 119.01 ± 6.86 116.51 ± 8.02 0.0066

Right Arm 
(Diastolic) 73.93 ± 5.29 74.71 ± 8.78 >0.05

Left Arm 
(Diastolic) 73.93 ± 5.29 74.71 ± 8.78 >0.05

Table I: Comparison of Automated vs Auscultatory Blood Pressure 
Readings

Category Parameter 
(mmHg)

Males 
(Mean ± 

SD)

Females 
(Mean ± 

SD)
P-Value Method

Inter-arm 
Differences

Systolic 119.9 ± 6.5 116.9 ± 6.9 >0.05 Auscultatory

Diastolic 74.8 ± 5.4 73.1 ± 5.2 >0.05 Auscultatory

Systolic 117.2 ± 7.8 115.1 ± 7.5 >0.05 Automated

Diastolic 75.1 ± 8.2 73.6 ± 8.1 >0.05 Automated

Gender 
Differences

Right-arm 
Systolic 122.2 ± 6.0 117.4 ± 5.8 0.0013 Auscultatory

Left-arm 
Systolic 121.5 ± 6.8 116.2 ± 6.5 0.0066 Auscultatory

Right-arm 
Diastolic 74.8 ± 5.3 73.1 ± 5.1 >0.05 Auscultatory

Left-arm 
Diastolic 74.7 ± 5.3 73.0 ± 5.0 >0.05 Auscultatory

Right-arm 
Systolic 120.0 ± 8.1 115.5 ± 7.9 0.0021 Automated

Left-arm 
Systolic 119.2 ± 8.0 114.8 ± 7.8 0.0034 Automated

Right-arm 
Diastolic 75.2 ± 6.2 73.5 ± 5.8 >0.05 Automated

Left-arm 
Diastolic 75.1 ± 6.1 73.4 ± 5.7 >0.05 Automated

Table II: Comparison of Inter-Arm and Gender Differences in Blood 
Pressure (Auscultatory vs Automated)

DISCUSSION

In this pilot study of healthy young adults, systolic blood pres-
sure (SBP) measured by the auscultatory method was modest-
ly but significantly higher (~2–3 mmHg) than readings from a 
validated automated oscillometric device, while diastolic BP 
(DBP) was similar. Although the difference is small, system-
atic underestimation by automated devices may be clinically 
relevant, particularly for individuals near diagnostic or treat-
ment thresholds, as this bias could lead to misclassification 
or delayed recognition of elevated BP.19 These findings are 
consistent with prior research: a study of 337 adults reported 
that SBP measured by a mercury manometer was on average 
1.95 mmHg higher than oscillometric readings20 and a system-
atic review indicated that oscillometric devices may be less 
accurate than auscultatory measurements in certain popula-
tions, though generally sufficient for routine clinical use.21

Males in our cohort had higher SBP than females, while DBP was 
similar. Such sex-based differences may reflect vascular compli-
ance, autonomic regulation, and hormonal influences. Women 
exhibit enhanced vasodilatory responses mediated by nitric 
oxide (NO), and estrogen can upregulate endothelial β1- and 
β3-adrenoceptors, promoting vasorelaxation.22,23 Autonomic 
regulation also contributes: females often show blunted sym-
pathetic vasoconstrictor responsiveness and enhanced NO-me-
diated sympatholysis, which may lower SBP relative to males.24 
These physiological differences can influence the oscillometric 
pulse waveform, potentially causing systematic underestima-
tion of SBP in certain subgroups. Similar patterns have been ob-
served in young adults in Nepal and India, where males gener-
ally have higher SBP and BMI is positively correlated with BP.23,24
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Automated devices require local validation, as accuracy may 
vary by device model and patient characteristics. For instance, 
the Microlife BP3T01 1B device demonstrated mean differ-
ences of –2.56 ± 7.53 mmHg for SBP and –3.10 ± 5.65 mmHg 
for DBP in validation studies.25 Other home BP monitors have 
shown variable accuracy, with several failing ISO 81060-2 stan-
dards.26 Device performance may also be influenced by arm 
circumference and body size, with larger arms associated with 
greater SBP underestimation.27

From a public health perspective, underestimation of SBP in 
young adults may impede early detection and intervention. 
Young adults are often considered low risk and may not under-
go routine BP screening. Systematic underreading, particularly 
in males or individuals with higher BMI, could delay lifestyle or 
pharmacological interventions. Accurate measurement is cru-
cial, as BP trajectories established in early adulthood strongly 
predict long-term cardiovascular risk. Our findings support the 
need for local validation of automated BP devices in Nepal, 
and suggest that screening protocols incorporate confirmatory 
auscultatory measurements or repeated automated readings 
to minimize misclassification.

Strengths of this study include the within-subject comparison 
of two measurement methods, repeated measurements to 
reduce random error, and focus on a low-comorbidity young 
adult population. Limitations include the small convenience 
sample, use of a single device model, and absence of direct 
vascular or body-composition measurements (e.g., arterial 
stiffness, lean mass, endothelial function), which may help ex-
plain the observed bias. Future research should include larger, 
community-based validation studies across Nepal, compare 
multiple automated devices to assess device-specific biases, 
investigate physiological determinants of measurement dis-
crepancies, and develop screening strategies that combine 
automated and auscultatory measurements to reduce misclas-
sification risk.

CONCLUSION

In this study of healthy young adults, automated oscillometric 
devices modestly underestimated systolic blood pressure (SBP) 
compared to the auscultatory method, while diastolic blood 
pressure (DBP) was similar between techniques. Males exhib-
ited higher SBP than females, reflecting known physiological 
differences, whereas inter-arm variations were minimal and 
not clinically significant. These findings underscore the impor-
tance of validating automated BP devices in local populations, 
carefully interpreting readings near diagnostic thresholds, and 
incorporating improved screening strategies to ensure ac-
curate detection of elevated blood pressure in young adults. 
Automated devices remain suitable for routine screening and 
home monitoring, but clinical decisions should rely on validat-
ed auscultatory measurements when precision is critical.
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Sonographic Evaluation of Pancreatic Morphology in Patients with Diabetes Mellitus
Ghimire P¹, Ghimire PG2 , Paudel N1, Jha A1, Ranabhat R1, Jha S1, Singh AK1, Subedi S1

ABSTRACT

Introduction: Diabetes mellitus is a chronic metabolic disorder linked to pancreatic structural changes detectable by imaging. 
This study evaluates pancreatic size and echogenicity in Type 1 and Type 2 diabetes mellitus compared to healthy controls, em-
phasizing sonography’s utility in resource-limited settings where advanced imaging is scarce. Aims: To assess pancreatic mor-
phological changes via ultrasound in Type 1 and Type 2 diabetes patients, correlating findings with clinical parameters such as 
disease duration, HbA1c, and body mass index. Methods: A prospective cross-sectional study included 300 subjects: 100 Type 
1, 100 Type 2 diabetes mellitus and 100 age- and sex-matched healthy controls. Standardized fasting transabdominal ultrasound 
measured anteroposterior diameters of the pancreatic head, body, and tail were taken. Echogenicity was graded (0–3) relative 
to liver echogenicity. Clinical data disease duration, HbA1c, and body mass index were collected. Statistical analyses compared 
groups and assessed correlations. Results: Type 1 diabetes mellitus patients exhibited marked pancreatic atrophy across all seg-
ments, with the most severe reduction in the tail. Type 2 diabetes patients showed mild reduction in pancreatic head diameter 
but relatively preserved body and tail dimensions. Pancreatic size inversely correlated with disease duration in Type 1 (r=−0.45, 
p<0.001) and Type 2 Diabetes (r=−0.28, p<0.001). Increased echogenicity was observed in 68% of Type 1 and 72% of Type 2 
patients, versus 12% of controls. In Type 2 patients, echogenicity positively correlated with body mass index (r=0.34, p<0.001). 
Conclusion: Sonography is a valuable, non-invasive, and cost-effective tool for assessing pancreatic changes in diabetes. Type 1 
diabetes mellitus is associated with marked pancreatic atrophy correlating with disease duration, while Type 2 diabetes melli-
tus demonstrates primarily increased echogenicity related to fatty infiltration and body mass index, with only mild size reduc-
tion. These findings highlight sonography’s potential as a primary diagnostic and monitoring tool in resource-limited settings.

Keywords: Body mass index, Diabetes, Magnetic resonance imaging, Pancreas, Ultrasonography
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Type 2 diabetes shows increased pancreatic fat content with 
variable size changes.³⁻⁵ However, these modalities are limited 
by cost, radiation exposure, and availability, particularly in re-
source-constrained regions. In South Asia, including Nepal, the 
diabetes burden is escalating, yet access to advanced diagnos-
tic tools is restricted.⁶ Transabdominal ultrasonography offers a 
practical solution as a non-invasive, radiation-free, and widely 
accessible tool that can reliably assess pancreatic dimensions 
and echotexture when standardized protocols are followed. ⁷,⁸ 

INTRODUCTION

Diabetes mellitus (DM) is a global pandemic, with prevalence 
rising sharply, especially in low- and middle-income countries.¹ 
Characterized by chronic hyperglycemia due to impaired in-
sulin secretion or action, DM's systemic complications are 
well-documented, but morphological changes in the pancreas 
remain understudied.² Advanced imaging like CT and MRI has 
revealed reduced pancreatic volume in Type 1 diabetes, while 
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While prior studies suggest reduced pancreatic size in diabe-
tes, comprehensive evaluations differentiating Type 1 (T1DM) 
and Type 2 diabetes (T2DM) and correlating findings with clin-
ical parameters are lacking. This study evaluates the utility of 
sonography in assessing pancreatic morphological changes in 
T1DM and T2DM patients compared to healthy controls. We 
correlate sonographic findings with disease duration, glycemic 
control (HbA1c), and body mass index (BMI), hypothesizing 
distinct morphological patterns between diabetes types. 

METHODS

This prospective, cross-sectional study was conducted from 
September 2023 to August 2024 at Nepalgunj Medical College 
and Teaching Hospital, Nepal. The study population included 
300 subjects, evenly divided into three groups: 100 patients 
with T1DM, 100 patients with T2DM, and 100 age- and sex-
matched healthy controls (HC). Ethical approval for the study 
was obtained from the Institutional Review Committee (IRC) 
of Nepalgunj Medical College and Teaching Hospital, with the 
approval number 05/080-081. Written informed consent was 
obtained from all participants prior to their enrollment in the 
study.

Participants with T1DM and T2DM were diagnosed according 
to the criteria established by the American Diabetes Associa-
tion (ADA). Healthy controls were selected based on normal 
fasting glucose levels and the absence of any known chronic 
diseases. Exclusion criteria for all groups included a history 
of acute or chronic pancreatitis, pancreatic surgery, pancre-
atic malignancy, cystic fibrosis, alcoholism, or any condition 
known to affect pancreatic morphology. A consecutive sam-
pling technique was employed to recruit participants from the 
outpatient and inpatient departments of Nepalgunj Medical 
College and Teaching Hospital. Healthy controls were selected 
from the general population and matched for age and sex to 
the diabetic groups. Sample size was estimated for the primary 
outcome, the anteroposterior (AP) diameter of the pancreatic 
head, using pilot standard deviations (T1DM = 2.9 mm, T2DM = 
1.7 mm, controls = 3.8 mm). For a two-sided two-sample t-test 
to detect a clinically meaningful difference of 3.0 mm with 
an alpha of 0.05 and 80% power, the minimum required per-
group sample sizes were approximately 20 for T1DM versus 
controls, 16 for T2DM versus controls, and 10 for T1DM versus 
T2DM. To allow for multiple comparisons, subgroup analyses, 
and potential missing data, we enrolled 100 participants per 
group, providing over 99% power to detect the prespecified 
3.0 mm difference given the pilot variability.

For all subjects, demographic data (age, sex), anthropometric 
measurements (height, weight, and body mass index [BMI]), 
and clinical parameters, including fasting plasma glucose 
(FPG), glycosylated hemoglobin (HbA1c), and disease duration 
(for the diabetic groups), were collected.

All ultrasound examinations were performed by a single expe-
rienced radiologist using a General Electronics P6 ultrasound 
machine with a 3.5 MHz curvilinear transducer. To ensure stan-
dardization and minimize operator dependence, a consistent 

protocol was followed. All subjects were required to fast for 
at least 8 hours to minimize bowel gas interference. Patients 
were scanned in the supine position and, if necessary, in a right 
posterior oblique position to optimize visualization of the pan-
creas. The pancreas was visualized in both transverse and lon-
gitudinal planes, and the AP diameters of the pancreatic head, 
body, and tail were measured at standardized anatomical land-
marks. The head was measured at the level of the gastroduo-
denal artery, the body at the level of the superior mesenteric 
artery, and the tail just anterior to the splenic vein.

Pancreatic echogenicity was qualitatively assessed and graded 
on a scale of 0 to 3 relative to liver echogenicity. Grade 0 in-
dicated echogenicity isoechoic to the liver, Grade 1 indicated 
mildly hyperechoic compared to the liver, Grade 2 indicated 
moderately hyperechoic compared to the liver, and Grade 3 
indicated markedly hyperechoic echogenicity, similar to retro-
peritoneal fat. The radiologist was blinded to the subjects' clin-
ical status (T1DM, T2DM, or HC) to minimize bias.

STATISTICAL ANALYSIS

Descriptive statistics were used to summarize the data. Group 
comparisons were performed using one-way analysis of vari-
ance (ANOVA) with post-hoc Tukey’s Honestly Significant Dif-
ference (HSD) test for continuous variables and the Chi-square 
test for categorical variables. Pearson’s correlation coeffi-
cient was used to assess the relationship between pancreatic  
dimensions, echogenicity, and clinical parameters. A p-value of 
<0.05 was considered statistically significant. All analyses were 
performed using SPSS version 25.0.

RESULTS

The clinical characteristics of the study participants are sum-
marized in Table I. The mean age was comparable across all 
three groups. The T2DM group had a significantly higher mean 
BMI than the T1DM and HC groups. As expected, HbA1c and 
FPG levels were significantly higher in both diabetic groups 
compared to the healthy control group.

Variable
T1DM 
Group 

(n=100)

T2DM 
Group 

(n=100)

Control 
Group 

(n=100)
P-value

Age (years, 
mean ± SD) 45.2 ± 11.5 52.1 ± 10.8 48.8±12.6 -

Male Gender 
(n, %) 52 (52.0%) 55 (55.0%) 47 (47.0%) -

Diabetes 
Duration 
(years, mean 
± SD)

14.2 ± 6.1 9.8 ± 4.5 N/A <0.001

HbA1c (%, 
mean ± SD) 8.1 ± 1.5 7.5 ± 1.2 5.4 ± 0.5 <0.001

BMI (kg/m2, 
mean ± SD) 25.1 ± 3.8 31.4 ± 5.2 24.8 ± 3.5 <0.001

Table I: Study Population Characteristics and Demographics

Ghimire et al: Sonographic Evaluation of Pancreatic Morphology in Patients with Diabetes Mellitus
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The sonographic measurements of pancreatic AP diameters 
are presented in Table II. The T1DM group showed marked at-
rophy with significantly smaller mean AP diameters across all 
three pancreatic segments compared to controls (p < 0.001 for 
all). The T2DM group showed significant reduction only in the 
pancreatic head diameter (p < 0.001), while the body and tail 
dimensions were relatively preserved with only mild, non-sig-
nificant reductions compared to controls. Significant inverse 
correlation was found between pancreatic size and disease 
duration. Specifically, the combined pancreatic diameter (head 
+ body + tail) was negatively correlated with the duration of 
illness in both T1DM (r=−0.45, p<0.001) and T2DM (r=−0.28, 
p<0.001) groups.

Pancreas 
part

T1DM 
(Mean 

AP 
Diameter 
+/- SD in 

mm)

T2DM 
(Mean 

AP 
Diameter 
+/- SD in 

mm)

Controls 
(Mean 

AP 
Diameter 
+/- SD in 

mm)

P-value 
(T1DM vs 
Controls)

P-value 
(T2DM vs 
Controls)

P-value 
(T1DM vs 
T2 DM)

Head 17.8 ± 
2.9

21.13 ± 
1.68

23.31 ± 
3.80 <0.001 <0.001 <0.001

Body 10.93 ± 
2.0

20.17 ± 
1.16

22.05 ± 
2.06 <0.001 0.08 <0.001

Tail 11.2 ± 
2.5

20.44 ± 
1.17

23.31 ± 
2.49 <0.001 0.12 <0.001

Table II: Pancreatic Morphometric Dimensions in Diabetes Mellitus 
vs. Controls

Pancreatic echogenicity was markedly different among the 
groups. Increased echogenicity (grades 1, 2, or 3) was observed 
in a large proportion of diabetic patients (68% in T1DM and 72% 
in T2DM), while only 12% of healthy controls exhibited this find-
ing. In T2DM patients, there was a significant positive correlation 
between increased pancreatic echogenicity and BMI (r=0.34, 
p<0.001). This correlation was not observed in the T1DM group. 
No statistically significant correlation was observed between 
echogenicity and HbA1c in either diabetic group.

DISCUSSION

This study provides compelling evidence of significant pancre-
atic morphological changes in patients with both T1DM and 
T2DM compared to healthy controls, as detected by sonog-
raphy. Conducted in a resource-limited setting like Nepal, our 
findings underscore the clinical utility of ultrasonography in en-
vironments where advanced imaging modalities are not wide-
ly available.1 This research reinforces the value of radiology in 
understanding and monitoring pancreatic pathologies and pro-
vides a practical, real-world framework for using ultrasound to 
assess pancreatic health.

Our study revealed distinct morphological patterns between 
T1DM and T2DM. T1DM patients exhibited marked pancre-
atic atrophy across all segments, with the most pronounced 
reduction in the tail, which is anatomically rich in islet cells.9 

This observation strongly supports the prevailing understand-
ing that T1DM, an autoimmune disease, leads to progressive 
destruction of insulin-producing β-cells and subsequent pan-

creatic volume loss.10 The progressive nature of this atrophy 
is further supported by our finding of a strong inverse correla-
tion between pancreatic size and disease duration in T1DM pa-
tients (r=−0.45, p<0.001). This is consistent with other studies 
that have shown a decline in pancreas volume during the first 
year after T1DM diagnosis.11

In contrast, T2DM patients showed only mild reduction in 
pancreatic head diameter, while body and tail dimensions re-
mained relatively preserved. This finding aligns with the patho-
physiology of T2DM, where the primary pancreatic change is 
fatty infiltration rather than atrophy, particularly in the con-
text of obesity and metabolic syndrome. The weaker correla-
tion between pancreatic size and disease duration in T2DM 
(r=−0.28, p<0.001) likely reflects the heterogeneous nature 
of T2DM and the competing effects of fatty infiltration (which 
may increase size) and long-term β-cell exhaustion (which may 
cause mild atrophy). These findings are especially relevant in 
resource-limited areas where patients often present with ad-
vanced disease due to delayed diagnosis and management.

Advanced imaging modalities like MRI have corroborated and 
quantified these atrophic changes with greater precision.2 A 
comprehensive systematic review and meta-analysis of imag-
ing studies, which included over 3,400 subjects, concluded that 
individuals with T1DM have significantly reduced pancreas size 
compared to controls, while findings in T2DM are more vari-
able.12 This meta-analysis highlighted that the volume reduc-
tion was substantially more significant in T1DM. These robust 
findings from large-scale analyses, combined with our sono-
graphic data, confirm that pancreatic atrophy is a fundamen-
tal characteristic of T1DM, while T2DM shows heterogeneous 
size changes. The fact that ultrasound, a far more accessible 
tool, can detect these changes with statistical significance un-
derscores its clinical utility as a screening and monitoring tool, 
particularly in settings where a full-body MRI is a distant reali-
ty. However, sonographic assessment may be limited in obese 
individuals due to acoustic attenuation and overlying bowel 
gas, which can obscure pancreatic visualization.

Beyond simple atrophy, our study demonstrates a significant 
increase in pancreatic echogenicity in diabetic patients, a find-
ing present in a large majority of both T1DM (68%) and T2DM 
(72%) patients, compared to only 12% of controls. This sono-
graphic finding, a key radiological indicator, reflects underlying 
histopathological changes. In T2DM, the positive correlation 
we found between increased echogenicity and BMI (r=0.34, 
p<0.001) strongly supports the concept of pancreatic steatosis, 
or fatty infiltration, as a primary driver of this appearance. This 
is a well-documented phenomenon in T2DM and is support-
ed by MRI studies that have quantified pancreatic triglyceride 
content, finding it to be 23% greater in T2DM subjects than in 
controls.3 In contrast, our study found no such correlation be-
tween echogenicity and BMI in the T1DM group. This suggests 
that while increased echogenicity is present in T1DM, its cause 
is fundamentally different and reflects the distinct pathophys-
iology of the two diabetes types. The histopathological hall-
mark of T1DM is insulitis, an inflammatory process that leads 
to fibrosis of the pancreas. Our sonographic findings, there-
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fore, likely represent a combination of pancreatic atrophy and 
fibrosis in T1DM, distinct from the lipotoxic changes seen in 
T2DM. This differentiation is a crucial point for radiologists to 
consider when evaluating pancreatic sonograms in diabetic pa-
tients.

The radiological changes we identified are not merely morpho-
logical assessments but hold significant clinical implications. A 
recent MRI study highlighted the potential of using MRI-based 
pancreatic morphology and clinical characteristics to predict 
the risk of T2DM.13 Their logistic regression analysis revealed 
complex relationships between pancreatic morphology and 
T2DM risk, achieving a predictive accuracy of 90.20%.13 While 
these findings were based on MRI, they underscore the diag-
nostic and prognostic value of assessing pancreatic morpholo-
gy. Such predictive models, once validated by simpler modali-
ties, could be invaluable in a low-resource clinical setting.

Furthermore, another study found that serration of the pan-
creatic limbus, a morphological change seen in MRI, was 
more often observed in subjects with diabetes mellitus and 
was associated with older age and higher HbA1c values.5 This 
corroborates our finding of correlations between pancreat-
ic morphology and metabolic control, particularly the strong 
relationship observed in T1DM. The finding that these mor-
phological changes, such as a smaller pancreatic volume and 
serrated changes, are associated with the progression of vas-
cular complications elevates their importance from a simple 
observation to a potentially critical component of risk assess-
ment, particularly in T1DM where atrophy is pronounced.5,13 In 
a resource-limited setting such as this study site, where access 
to specialized vascular assessments may be limited, a simple 
sonographic finding could provide an early warning sign for 
clinicians to intensify metabolic control and screen for com-
plications.

Our study has several limitations inherent to its design. The 
cross-sectional nature prevents us from drawing conclusions 
about causality and the temporal progression of these changes 
in individual patients. The single-center nature and a sample 
size of 300, while large for a sonography study, limit the gen-
eralizability of our findings. The inherent operator-dependent 
variability of ultrasound was however mitigated by the use of a 
single, experienced, and blinded radiologist.

CONCLUSION

In a disease as complex and multifaceted as diabetes, radiology, 
and specifically the accessible modality of ultrasound, has a vital 
role to play in enhancing our understanding and improving clin-
ical management, especially in regions where resources are lim-
ited. Based on our findings, we recommend that ultrasound be 
integrated into routine diabetes care in resource-limited settings 
as a first-line tool for assessing pancreatic morphology. In T1DM, 
ultrasound can detect progressive atrophy and monitor disease 
progression, while in T2DM, it can identify fatty infiltration asso-
ciated with metabolic syndrome. This approach could facilitate 
early detection of type-specific pancreatic changes, guide thera-
peutic decisions, and improve monitoring of disease progression. 

Future research should focus on multicenter, longitudinal stud-
ies to validate these sonographic markers over time. Further-
more, combining sonographic evaluation with quantitative im-
aging biomarkers from MRI (such as pancreatic fat fraction) and 
clinical markers (such as C-peptide and β-cell function indices) 
could provide a more comprehensive, integrated assessment 
of pancreatic health in diabetes. Ultrasound should therefore 
be considered a cost-effective first-line modality, supplement-
ed by advanced imaging when clinically indicated. Such efforts 
could significantly enhance diabetes management and reduce 
the burden of complications in vulnerable populations.
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ORIGINAL ARTICLE

Comparison of Mephentermine, Ephedrine and Phenylephrine for Treating Hypotension 
after Spinal Anesthesia in Caesarean Section

Shakya S1, Shakya A2, Nepal A1, Khatik C1

ABSTRACT

Introduction: Hypotension is a common complication during spinal anesthesia in the caesarean section, often requiring vaso-
pressors for correction. This study compares the effects of Mephentermine, Ephedrine, and Phenylephrine in maintaining arterial 
pressure. Aims: To evaluate the onset time and efficacy of three vasopressors in reversing hypotension, comparing heart rate 
responses (bradycardia or tachycardia) and assessing side effects such as nausea, vomiting or shivering. Additionally, neonatal 
outcomes are assessed using Apgar scores at 1 and 5 minutes to evaluate the impact of each vasopressor. Methods: A prospective, 
randomized interventional study was conducted among 105 parturients undergoing elective or emergency caesarean section un-
der spinal aesthesia at Nepalgunj Medical College Teaching Hospital. Participants were randomly divided into three equal groups 
(n=35) to receive intravenous boluses of either Mephentermine 6 mg, Ephedrine 6 mg, or Phenylephrine 80 µg when hypotension 
occurred. Hemodynamic parameters (Systolic blood pressure, diastolic blood pressure and heart rate), neonatal outcomes and 
complications were recorded. Results: The Phenylephrine group demonstrated a significantly greater and quicker rise in systolic 
blood pressure during the first six minutes post-administration (p<0.05). However, Bradycardia was more frequent in this group. 
Ephedrine and Mephentermine maintained heart rate more effectively with fewer bolus doses. Neonatal APGAR scores at 1 and 5 
minutes were comparable among all three groups. Conclusion: All three vasopressors effectively correct spinal anesthesia-induced 
hypotension. Phenylephrine results in higher blood pressure and reduces heart rate, offering an advantage when tachycardia is 
undesirable. None show significant adverse maternal or neonatal effects.
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sympathomimetic stimulates both alpha- and beta-adrenergic 
receptors, thereby increasing cardiac output and vascular tone. 
Ephedrine, a mixed-acting sympathomimetic with alpha- and 
beta-agonist properties, causes vasoconstriction while also in-
creasing heart rate and cardiac contractility. Phenylephrine, a 
direct alpha-1 agonist, causes rapid vasoconstriction and is in-
creasingly preferred because it effectively restores blood pres-
sure with minimal effects on fetal acid–base status.2 The ratio-
nale for comparing these vasopressors in treating hypotension 
after spinal anesthesia is to identify the most effective and saf-
est vasopressor for improving maternal blood pressure and fetal 
outcomes. This study aims to evaluate the onset time and effi-
cacy of three vasopressors in reversing hypotension, comparing 
heart rate responses (bradycardia or tachycardia) and assessing 
side effects such as nausea, vomiting or shivering. Additionally, 

INTRODUCTION

Spinal anesthesia is the most commonly used regional anes-
thetic techniques for caesarean sections due to its rapid onset, 
profound sensory blockade and minimal fetal drug exposure. 
However, spinal anesthesia often causes maternal hypoten-
sion through sympathetic blockade, potentially compromising 
both maternal and fetal health. During caesarean delivery, this 
hypotension can lead to maternal nausea, dizziness, and re-
duced cardiac output, as well as fetal complications including 
transient hypoxia and acidosis.1 Effective management of hy-
potension is therefore crucial for achieving optimal maternal 
and fetal outcomes. Several vasopressors are used to counter-
act spinal-induced hypotension, each with different mecha-
nisms and safety profiles. Mephentermine, an indirectly acting 
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neonatal outcomes are assessed using Apgar scores at 1 and 5 
minutes to evaluate the impact of each vasopressor. 

METHODS

This prospective, comparative clinical study was conducted 
in the Department of Anaesthesia at Nepalgunj Medical Col-
lege Teaching Hospital, Kohalpur from November 2024 to April 
2025. Ethical approval was obtained from the Institutional  
Review Committee of Nepalgunj Medical College, and written 
informed consent was secured from all participants.

The sample size was calculated with an α error of 5% and β 
error of 20%4 resulting in 105 patients. Patients (N = 105) who 
developed hypotension after spinal anesthesia were randomly  
assigned to one of three groups (n = 35 per group) using a 
sealed opaque envelope method. 

Group A: Mephentermine 6 mg in 1 ml as intravenous (IV) bolus,

Group B: Ephedrine 6 mg in 1 ml as IV bolus, and 

Group C: Phenylephrine 80 mcg in 1 ml as IV bolus was used as indicated.

Inclusion Criteria:

• Pregnant women aged 18-40 years undergoing elective  
caesarean section under spinal  anesthesia.

• ASA Physical Status I or II (patients who are healthy or have 
mild systemic disease).

Exclusion Criteria:

• Patients’ refusal for consent, fetal distress and contraindica-
tions to spinal anesthesia.

• Patients with known allergies to Mephentermine, Ephedrine, 
or Phenylephrine.

• Patients with comorbidities such as preeclampsia, eclampsia, 
pregnancy-induced hypertension (PIH), and heart disease.

On arrival of the patients in operation theater, IV line was ini-
tiated with 18-G cannula; all patients were given 20 ml/kg of 
Ringer’s lactate solution intravascular loading before spinal an-
esthesia. All patients were given premedication consisting of 
50 mg of intravenous ranitidine and 10 mg of metoclopramide 
before surgery, according to institutional protocol, to prevent 
the risk of regurgitation and aspiration. Under aseptic precau-
tions, spinal anaesthesia was administered in the sitting position 
using a 25-gauge Quincke needle at the L3-L4 level. A total dose 
of 2.2 mL of heavy Bupivacaine was given for spinal anaesthe-
sia. The level of sensory blockade was targeted to T4-T6 der-
matomes. Sensory block was assessed using the pinprick meth-
od, and motor block was evaluated with the Bromage scale to 
ensure adequate anaesthesia for lower segment cesarean sec-
tion.The wedge was placed under right buttock for left uterine 
displacement in all patients. Additionally, all patients were kept 
in oxygen at 5L/min through facemask and intravenous oxytocin 
5U were given after the delivery of baby.

Hypotension is defined as a decrease in systolic blood pressure 
of ≥20% from the baseline value or an absolute value of <100 
mmHg, whichever will be higher.5  Hemodynamic parameters 
(SBP, DBP, HR) of patient were recorded at baseline, immediate-
ly after the intervention, and at 2, 4, 6, 8, 10, 15 and 20 minutes 
post-intervention and every 10 minutes until the end of sur-
gery. Intraoperatively, hypotension was recorded and managed 
with intravenous study drugs to restore blood pressure. 

The incidence of adverse effects like nausea, vomiting, shivering 
and bradycardia were noted and managed according to the in-
stituition protocol. Nausea and vomiting was treated with 4mg 
of intravenous odansetron. The bradycardia i.e. a pulse rate of 
60/min or less was treated with atropine 0.6mg intravenous 
while shivering was managed with pethidine 25 mg IV slowly.
Paediatrician blinded to the study drugs assessed Apgar score 
of every neonate at 1 and 5 minutes after delivery and recorded. 

Statistical analysis 

Data were collected and recorded as per proforma. Statistical 
analysis was done by SPSS version 20. Data were presented in ta-
bles and figures as appropriate and comparability of groups were 
analyzed with Analysis of variance (ANOVA) test and Chi-square 
test. A p-value of <0.05 was considered statistically significant.

RESULTS

Demographic and Baseline Parameters: There were no statisti-
cally significant differences between the three groups in terms 
of age, weight, physical status and duration of surgery.

Variables Group A Group B Group C p-value

Age(yrs) 26.54± 
4.84

27.11 ± 
5.58 

25.31 ± 
3.91

0.28

Weight(Kg) 77.89 ± 7.5                77.37 ±7. 9                     77.51 ±7. 8                     0.96

Physical Status

ASA I 28(80) 25(71.4) 24(68.6) 0.5

ASA II 7(20) 10(28.6) 11(31.4)

Duration of 
Surgery(min)

66.86 
±8.67 64.00±8.81 62.57±7.41 0.09

Table I: Study population demographic data
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Baseline
128.03± 

9.46
127.40±

10.68
129.34±

9.7
0.346 0.71 - - -

B1T0
95.63± 

4.4
96.77±

4.83
95.31±

4.4
0.995 0.373 - - -

B1T2
113.57± 

9.78
117.34±

11.93
127.03±

11.01
14.086 0.001 - ++ ++

B1T4 119.86± 
13.48

117.11±
13.17

127.66±
10.49

6.76 0.002 - - ++

B1T6
126.71±

11.78
127.06±

11.81
119.06±

11.92
5.11 0.008 - - +

B1T8
128.31±

9.48
129.51±

7.01
128.00±

11.05
0.257 0.77 - - -

B1T10
123.57±

14.71
119.63±

16.31
122.06±

15.33
0.579 0.56 - - -

B1T15
127.77±

11.61
129.06±

9.32
126.97±

11.43
0.330 0.72 - - -

B1T20
127.94±

10.17
126.43±

14.85
126.66±

15.41
0.125 0.88 - - -

B1T30
119.23±

13.83
124.03±

13.57
122.24±

12.98
1.134 0.326 - - -

B1T40
121.49±

12.85
126.54±

11.89
126.06±

11.02
1.911 0.15 - - -

B1T50
127.77±

11.61
129.06±

9.32
126.11±

12.99
0.585 0.56 - - -

B1T60
121.64±

16.56
118.27±

16.55
118.45±

16.05
0.429 0.65 - - -

B1T70
127.88±

11.57
125.13±

12.21
126.09±

15.93
0.241 0.79 - - -

B1T80
125.40±

11.33
134.00±

4.32
135.00±

7.07
1.415 0.298 - - -

Table II: Comparison of the Systolic BP among three groups

B1T0: At the time of hypotension     B1T2: 2 minutes after study drugs

(Within 2 groups: ++: p value <0.0001        +:p value<0.05      -: p value>0.05)

Figure 1: Comparison of the Systolic BP among three groups

The baseline systolic blood pressure among all three groups 
was statistically similar. Both systolic and diastolic pressures 
decreased similarly at the onset of hypotension and increased 
following the bolus dose in all groups. A significant rise in sys-
tolic and diastolic blood pressure was observed in the Phen-
ylephrine group compared to the other two groups at 2 and 
4 minutes post-intervention (p = 0.001 and 0.002, respective-
ly). On intergroup comparison, the increase in diastolic pres-
sure at 2 and 4 minutes was less pronounced in the Ephedrine 
and Mephentermine groups than in the Phenylephrine group 
(p < 0.001). No significant difference was noted between the 
Ephedrine and Mephentermine groups (p > 0.05).
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Baseline
82.83±

9.46
81.86±
10.91

83.26±
10.19

0.173 0.84 - - -

B1T0
57.89±

4.39
56.63±

4.13
55.17±

4.54
3.39 0.052 - + -

B1T2
65.00±

3.89
70.91±
10.18

78.09±
10.47

19.75 0.001 - ++ +

B1T4
75.09±
11.22

72.57±
11.05

79.80±
9.93

4.08 0.02 - - +

B1T6
80.43±

5.12
81.26±

3.63
81.29±

2.69
0.534 0.59 - - -

B1T8
81.66±
10.83

83.37±
6.23

80.74±
10.37

0.708 0.50 - - -

B1T10
80.00±
11.46

78.60±
11.47

80.20±
11.67

0.200 0.82 - - -

B1T15
81.69±
11.02

80.74±
9.75

82.00±
8.70

0.154 0.86 - - -

B1T20
82.29±

3.82
76.83±
11.61

80.40±
11.26

2.92 0.06 - - -

B1T30
74.77±
11.38

79.17±
10.72

76.50±
11.42

1.377 0.26 - - -

B1T40
82.17±

7.97
83.00±

5.68
82.29±

7.01
0.146 0.86 - - -

B1T50
82.66±

4.84
82.63±

4.79
81.37±

5.26
0.764 0.47 - - -

B1T60
77.48±
11.53

76.80±
11.83

74.87±
12.38

0.409 0.67 - - -

B1T70
81.24±

9.55
82.63±

6.39
78.45±
11.06

0.698 0.50 - - -

B1T80
74.00±

8.94
80.00±

8.20
85.00±

7.07
1.359 0.31 - - -

Table III: Comparison of the Diastolic BP among three groups

B1T0: At the time of hypotension               B1T2: 2 minutes after study drugs 

(Within 2 groups: ++: p value <0.0001         +:p value<0.05       -: p value>0.05)
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Figure 2: Comparison of the Diastolic BP among three groups

The baseline heart rate among all three groups was statistically 
similar. A clinically significant rise in heart rate was observed 
in all groups during hypotension, though this was not statisti-
cally significant. However, a significant decrease in heart rate 
was noted in the Phenylephrine group compared to the Ephed-
rine and Mephentermine groups at 4, 6, and 8 minutes after 
administration of the study drug. No significant difference in 
heart rate changes was observed between the Ephedrine and  
Mephentermine groups.
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Baseline
83±

11.14
85.03±

12.7
86.20±
11.65

0.654 0.52 - - -

B1T0
103.14±

7.69
104.00±

8.22
104.63±

8.01
0.306 0.74 - - -

B1T2
78.97±
12.54

80.60±
12.28

83.77±
9.57

1.57 0.2 - - -

B1T4
84.00±
13.22

81.26±
14.97

72.34±
8.77

8.2 0.0001 - ++ +

B1T6
81.63±
13.85

87.20±
14.10

65.86±
9.50

28.76 0.0001 - ++ ++

B1T8
81.63±
13.86

90.11±
13.68

68.11±
10.66

26.24 0.0001 - ++ ++

B1T10
84.20±
12.95

86.26±
14.07

82.51±
13.17

0.68 0.51 - - -

B1T15
85.80±
13.49

83.54±
11.06

83.80±
12.79

0.34 0.71 - - -

B1T20
85.09±
13.78

81.86±
14.50

85.43±
13.48

0.70 0.50 - - -

B1T30
85.34±
13.38

80.20±
11.74

83.77±
14.08

1.42 0.25 - - -

B1T40
84.26±
14.12

81.89±
13.42

85.26±
13.44

0.56 0.57 - - -

B1T50
84.11±
12.94

81.49±
13.41

85.03±
13.85

0.66 0.52 - - -

B1T60
80.00±
10.37

85.03±
13.97

80.65±1
2.77

1.49 0.23 - - -

B1T70
80.38±
10.41

87.33±
13.99

84.27±
12.84

1.45 0.25 - - -

B1T80
82.67±
15.16

92.50±
9.85

75±
7.07

1.34 0.32 - - -

Table IV : Comparison of the Heart Rate among three groups

B1T0: At the time of hypotension            B1T2: 2 minutes after study drugs

(Within 2 groups: ++: p value <0.0001          +:p value<0.05            -: p value>0.05)

Figure 3: Comparison of the Heart Rate among three groups

Nausea was observed in 5.7% of patients in both the mephen-
termine and phenylephrine groups, and 2.9% in the ephedrine 
group. Shivering occurred in 11.4%, 8.6%, and 14.3% of pa-
tients in the mephentermine, phenylephrine, and ephedrine 
groups, respectively. Bradycardia was reported in 2.9%, 5.7%, 
and 8.6% of patients across the groups.( Figure 4) None of 
these differences were statistically significant (nausea p = 0.81; 
shivering p = 0.75; bradycardia p = 0.59).

Figure 4: Comparison of the adverse effects among three groups

There was no statistical significant difference among three 
groups in context of total number of bolus of study drugs 
(p=0.74). Apgar scores at 1 and 5 minutes were ≥7 in all ne-
onates among the three groups. No significant differences in 
neonatal outcomes were observed (p<0.05).
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Group A Group B Group C p-value

Number of 
Bolus 1.26±0.51 1.26±0.50 1.34±0.60 0.74

Apgar 
Score@

1min 7.54±0.51 7.57±0.50 7.6±0.55 0.9

5min 9.09±0.51 9.06±0.48 9.11±0.47 0.89

Table V: Comparison of the mean Number of Bolus and Apgar score 
of Neonates among three groups

DISCUSSION

Hypotension is one of the serious complications seen during 
caesarean section performed under subarachnoid block. This 
can be minimized with intravenous fluid, avoidance of aortoca-
val compression and judicious use of vasopressor agent. Careful 
positioning and volume preloading with intravenous crystalloid 
and colloid solution have been standard practice for prevention 
of hypotension but these are not complete measures. Primary 
cause of arterial pressure reduction is vasodilation. So, it is bet-
ter to use vasopressor to correct hypotension.3

Our study included a total of 35 patients in each group receiv-
ing Mephentermine, Ephedrine and Phenylephrine. Percent-
age decrease in placental perfusion is related to percentage 
reduction in maternal arterial pressure and not to absolute 
reduction in pressure. In this study, Hypotension is defined as 
a decrease in mean arterial pressure below 20% of baseline or 
systolic blood pressure of < 100 mm of Hg.5,6

Among the vasopressors used Ephedrine have got a mixed action 
directly as well as indirectly on alpha and beta receptors whereas 
Mephentermine is an indirectly acting sympathomimetic amine 
and phenylephrine has pure alpha receptor activity.2

Ganeshanavar et al6 stated that rise of systolic  and diastolic 
blood pressure at 2, 4 and 6 minutes were significantly less in 
ephedrine and mephentermine group as compared to phen-
ylephrine group. No significant difference (p>0.05) were ob-
served between changes in systolic and diastolic pressure of 
ephedrine and mephentermine group which shows similar 
result as our group. In our study arterial blood pressure was 
maintained within 20% baseline limit by all three vasopressors 
though phenylephrine maintained better in first 6 minute of 
bolus dose (p<0.05) as compared to ephedrine and mephen-
termine. This may be due to the reason that phenylephrine has 
peak effect within one minute whereas ephedrine has 2-5 min-
utes and mephentermine has 5 minutes.3

Simin et al7 and Nazir et al8 concluded ephedrine and phenyl-
ephrine are effective vasopressors for treatment of hypoten-
sion associated to spinal shock during caesarean section with-
out adverse effect on neonates.

Bhardwaj et al9 compared phenylephrine, ephedrine and me-
phentermine and found all these vasopressors were equally 
effective in maintaining maternal blood pressure as well as 

umbilical pH without any detrimental effect on foetal and ma-
ternal outcome which shows similar result as our study.

According to study done by Sahu D et al3 cardiovascular stabil-
ity was better with phenylephrine as it caused significant re-
duction in heart rate after the bolus dose. In case of ephedrine 
and mephentermine group heart rate is increased compared 
to preoperative value which showed similar result as our study.

In this study, the mean number of bolus doses required to 
maintain systolic blood pressure within 20% of baseline was 
similar among the three groups indicating no statistically sig-
nificant difference (p>0.05). This suggests that all study drugs 
were equally effective in stabilizing intraoperative hemody-
namics. These findings align with previous literature. Ngan 
Kee et al5 observed comparable rescue bolus requirements 
between phenylephrine and ephedrine in caesarean sections 
under spinal anesthesia, with no significant difference in to-
tal doses administered. There were no appreciable differences 
(p>0.05) in the incidences of nausea and shivering between 
any of the three groups which is in accordance with studies by 
Singh PM et al10 and Tiwari JP et al.11 

Our study showed the APGAR Scores at 1 and 5 minutes after 
delivery of baby were >7 among all the three study groups (p 
>0.05). Our findings were similar to the study conducted by 
Sahu D. et al3, Thomas D.G. et al12, Gunda C.P. et al13 and Kee 
WD. et al14 who gave IV boluses of these vasopressors and 
observed that APGAR scores at 1 and 5 minutes were >7 for 
all the neonates among the groups. Overall, mephentermine, 
phenylephrine, and ephedrine appear to have similar safety 
profiles, supporting their use as effective and well-tolerated 
vasopressors for intraoperative hemodynamic management.

LIMITATIONS

This study was limited by its single-centre design and short fol-
low-up period restricted to intraoperative and immediate neo-
natal outcomes. Arterial blood gas analysis was not performed, 
limiting precise evaluation of fetal acid–base status.

CONCLUSION

In conclusion, we found that all three vasopressors mephenter-
mine ephedrine and phenylephrine are effective as IV boluses 
form in maintaining maternal arterial pressure within 20% of 
baseline values. Among them, phenylephrine resulted in higher  
BP and reduction in heart rate, which may be advantageous 
when tachycardia is undesirable. All the three vasopressors 
had no significant adverse effects on maternal and neonatal 
outcome. 
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ORIGINAL ARTICLE

Relationship between Anterior Cruciate Ligament Thickness and Intercondylar Distance in 
Magnetic Resonance Imaging

Paudel N, Ghimire P, Jha A, Ranabhat R, Jha S, Singh AK, Subedi S

ABSTRACT

Introduction: The anterior cruciate ligament is crucial for maintaining knee biomechanics. It attaches proximally to the postero-
medial aspect of the lateral femoral condyle and distally to the anterior intercondylar region. Intrinsic factors such as a narrow 
femoral intercondylar distance and a small notch width index  increase the risk of its injury. A narrow notch often corresponds to 
a thinner, weaker anterior cruciate ligament, making it more prone to rupture. Identifying individuals with smaller intercondylar 
distances may help implement preventive strategies during sports and physical activities. Aims: To determine the relationship 
between anterior cruciate ligament thickness and intercondylar distance of the knee on Magnetic Resonance Imaging. Methods: 
This hospital-based, cross-sectional study was conducted with a total of 57 patients undergoing knee Magnetic Resonance Imaging 
for various indications. Data were analyzed using statistical package for social sciences version 26, applying Pearson’s correlation 
coefficient with a 5% significance level (p ≤ 0.05). Results: Of 57 patients (24 males, 33 females; mean age 40.6 years), 31 were of 
the right knee and 26 of the left. The mean intercondylar distance was 19.43 mm, while mean mediolateral and anteroposterior 
anterior cruciate ligament thicknesses were 4.60 mm and 4.76 mm, respectively. Males showed slightly larger values than females, 
but the differences were not statistically significant. A strong positive correlation was found between intercondylar distance and 
both mediolateral (r = 0.79, p < 0.001) and anteroposterior (r = 0.78, p < 0.001) anterior cruciate ligament thickness. Conclusion: 
The study demonstrated a significant positive correlation between anterior cruciate ligament thickness and intercondylar distance, 
with no significant gender difference. Wider intercondylar distances are associated with thicker anterior cruciate ligaments, indi-
cating anatomical variation may influence ligament strength and injury risk.
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INTRODUCTION

The anterior cruciate ligament (ACL) is crucial for knee stability 
and is the most commonly injured ligament.1 The intercondy-
lar notch, located between the femoral condyles, houses ACL, 
posterior cruciate ligament(PCL), the meniscofemoral liga-
ments, other central fibrous attachments of the menisci and 
peri cruciate fat.2,3 Variations in notch width and shape, which 
differ among ethnic groups, are significant anatomical risk 
factors for ACL injury along with hormonal, genetic and bio-

mechanical factors.4,5,6 A narrow or abnormally shaped notch 
can cause ACL impingement, thinning, and increased rupture 
risk, and is also linked to degenerative joint diseases and osteo-
chondritis  dissecans in children.3,4,6 As the incidence of ACL) 
injury continues to rise in children and adolescents, identifying 
independent risk factors such as narrow intercondylar distance 
and evaluating ACL morphology in relation to anthropometric 
data and other knee structures including intercondylar width 
can help apply preventive strategies and guide the selection of 
appropriate graft thickness.7, 8 Since Nepalese individuals gen-
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erally have shorter stature and narrower notches than western 
populations, they may face a higher risk of ACL injury.4,6 Mag-
netic Resonance Imaging (MRI) is the preferred tool for accu-
rate ACL morphology assessment as well as in establishment 
of its relationship with intercondylar width.8,9 This study was 
undertaken as a pioneer to evaluate the relationship between 
anterior cruciate ligament thickness and intercondylar dis-
tance of the knee on Magnetic Resonance Imaging in western 
region of Nepal.

METHODS

This cross-sectional study was carried out in the department 
of radiology at Nepalgunj Medical College Teaching Hospi-
tal, Kohalpur, Banke from February 2025 to October 2025.  
Ethical clearance was obtained from the Institutional Review 
Committee, Nepalgunj Medical College and Teaching Hospi-
tal. The study included 57 cases with age above 16 years, who 
came for MRI of knee joint for various indications. Patients 
with skeletal immaturity, previous surgery or degenerative 
alterations in the knee, not willing to give consent and those 
with ACL injury were not included in the study. Age, history of 
knee disease, and prior surgery were recorded. MRI scans were 
performed using a 1.5T GE Signa Creator with an eight-channel 
coil. T2WI and Proton density–weighted sequences in sagittal, 
coronal, and axial planes (with and without fat saturation) were  
obtained using TE 1642, TE 30, matrix 512×256, FOV 16×16, 
slice thickness 3.5 mm, and interval 0.3 mm. Images were ana-
lyzed, and each measurement was taken three times, with the 
average value used for analysis.

The following measurements were obtained from the MRI

• Intercondylar distance which is the distance from the medial 
articular cartilage margin of the lateral femoral condyle to the 
lateral articular margin of the medial femoral condyle was ob-
tained from the PD-weighted or T2WI sequences in the axial 
plane.

• Antero-posterior thickness of the ACL was obtained from the 
PD or T2WI weighted sequences in the sagittal plane, by means 
of linear measurement in its middle third, perpendicular to the 
long axis of the ligament fibers.

• Mediolateral (transverse) thickness of the ACL was obtained 
from the PD-weighted or T2WI sequences in the axial plane, by 
means of transverse linear measurements in its middle third, 
taking the greatest diameter of the ligament fibers.

Data were tabulated in Microsoft Excel and analyzed using 
SPSS version 26. Descriptive statistics, including mean, stan-
dard deviation, minimum, and maximum values, were calcu-
lated. Comparisons were made using paired samples t-tests, 
with a p-value of <0.05 considered statistically significant.

RESULTS

Patient’s ages ranged from 16 to 78 years, with a mean of 40.61 
± 13.78 years. Of the 57 patients, 24 (42.1%) were male and 33 
(57.9%) were female. Among the 57 knee MRIs, 31 (54.39%) 

were of the right side and 26 (45.61%) of the left side. Most pa-
tients underwent knee MRI due to knee pain (n=37), followed by 
trauma (n=13), swelling around the knee joint (n=5), and other 
complaints such as burning or tingling sensations, knee defor-
mity, or tumor around the knee (n=2). The mean mediolateral 
ACL thickness on the axial plane was 4.60 ± 0.76 mm (range 
2.90–5.90 mm), and the mean anteroposterior thickness on the 
sagittal plane was 4.76 ± 0.93 mm (range 2.18–6.10 mm). The 
mean axial intercondylar distance was 19.43 ± 2.89 mm (range 
14.20–27.00 mm). Among males, the mean mediolateral and 
anteroposterior ACL thicknesses were 4.73 ± 0.61 mm and 
5.01 ± 0.88 mm, respectively, with an intercondylar distance 
of 20.35 ±2.58mm.Among females, the mean mediolateral 
and anteroposterior ACL thicknesses were 4.50 ± 0.84 mm and 
4.57 ± 0.94 mm, respectively, with an intercondylar distance of 
18.77 ± 2.96 mm. Overall, males demonstrated slightly higher 
ACL thickness and intercondylar distance compared to females.

N=57(M=24, 
F=33)

ML ACL thickness 
in axial plane 

(mm)

AP ACL thickness 
in sagittal 

plane(mm)

Axial intercondylar 
distance (mm)

M F Total M F Total M F Total

Mean 4.73 4.50 4.60 5.01 4.57 4.76 20.35 18.7 19.43

Std.
Deviation 0.61 0.84 0.76 0.88 0.94 0.93 2.58 2.96 2.89

Std.Error of 
Mean 0.12 0.14 0.10 0.18 0.16 0.12 0.52 0.51 0.38

Minimum 3.80 2.90 2.90 2.18 2.90 2.18 16.3 14.2 14.20

Maximum 5.90 5.90 5.90 6.10 6.0 6.10 27.0 26.0 27.00

Table I: Measurement of Medio-lateral(ML) ACL Thickness (in axial 
plane), Antero-posterior(AP) ACL thickness (in sagittal plane) and 

Intercondylar distance

Correlation Analysis of Intercondylar Distance and ACL Thickness

Pearson’s correlation analysis demonstrated a strong, posi-
tive, and statistically significant relationship between inter-
condylar distance and both ACL thickness parameters (Table 
II and III). The correlation between intercondylar distance and 
mediolateral ACL thickness was r = 0.79 (n = 57, p < 0.001), 
and between intercondylar distance and anteroposterior ACL 
thickness was r = 0.78 (n = 57, p < 0.001). Fisher’s r-to-z trans-
formation yielded 95% confidence intervals of 0.67–0.87 and 
0.65–0.86, respectively. Linear regression analysis further con-
firmed these findings, showing a statistically significant posi-
tive correlation between intercondylar distance and both me-
diolateral and anteroposterior ACL thickness (Figures 1 and 2)

Intercondylar 
Distance

Parameter ML ACL 
thickness

AP ACL 
thickness

Pearson Correlation 0.79 0.78

Significance(2-tailed) <0.001 <0.001

N 57 57

Table II: Correlation of  intercondylar distance with mediolateral(ML) 
and anteroposterior(AP) ACL thickness

Paudel et al.: Relationship between Anterior Cruciate Ligament Thickness and Intercondylar Distance in Magnetic Resonance Imaging



JNGMC  Vol. 23   No. 2  December 2025 23

Intercondylar 
Distance

Parameter ML ACL 
thickness

AP ACL 
thickness

95% confidence intervals(2-tailed)

Lower Upper

ML  ACL 
thickness 0.67 0.87

AP ACL 
thickness 0.65 0.86

Table III: Confidence interval between intercondylar distance and 
ACL thickness

Figure 1: Linear regression analysis of intercondyar distance and 
mediolateral ACL thickness in axial plane

Figure 2: Linear regression analysis of intercondyar distance and an-
teroposteriro ACL thickness in sagittal  plane

CORRELATION BETWEEN TWO GENDERS FOR MEAN INTERCONDY-
LAR DISTANCE AND ACL THICKNESS

Independent two-sample t-tests (equal variances assumed) 
showed no significant difference between males and females 
in mediolateral (p = 0.27, 95% CI: –0.18 to 0.63) and anteropos-
terior ACL thickness (p=0.80, 95% CI:–0.05 to 0.93). However, a 
significant difference was observed in intercondylar distance (p 
= 0.04, 95% CI: 0.67 to 3.09), with males demonstrating higher 
mean values as shown in table IV.

Parameters F Sig t df
p

(2-tailed)

Mean 
difference

95 % 
CI for 

difference

Mediolateral 
ACL thickness

1.65 0.20 1.11 55 0.27 0.22
−0.18 to

0.63

Anteroposterior 
ACL thickness

1.11 0.29 1.78 55 0.80 0.44
−0.05 to

0.93

Intercondylar 
distance

0.96 0.33 2.09 55 0.04 1.58
0.67 to

 3.09

* Significant at p < 0.05

Table IV: Independent t-test comparison of ACL thickness and inter-
condylar distance between genders(equal variance assumed)

Figure 3: ACL Ligament in Sagittal T2WI

Figure 4: ACL in Axial T2WI

Figure 5: Intercondylar distance in Axial PD
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DISCUSSION

MRI is the primary imaging modality for evaluating the knee 
joint, including ligaments, menisci, and soft tissues. Its superi-
or soft tissue contrast and precise digital measurements allow 
accurate assessment of bony and ligamentous structures.10

Our study analyzed 57 knee MRI scans (mean age 40.6 years; 
range 16-78), comprising 24 males (42.1%) and 33 females 
(57.9%). Right knees accounted for 54.4% and left knees for 
45.6%. The mean intercondylar distance was 19.43 ± 2.89 
mm (range 14.2–27.0 mm), averaging 20.35 ± 2.58 mm in 
males and 18.77 ± 2.96 mm in females. Study done by De Ol-
iveira VM et al showed mean axial intercondylar distance of 
21.7mm (range 15.8 -30.00mm).8 Hirtler L et al found inter-
condylar distance ranges from 16.23 ± 2.71 mm before the 
age of 11 years to 19.38 ± 2.90 mm in middle age and then 
decreases to 18.6 ± 2.36 mm after the age of 60 years.3 Shel-
bourne KD reported significantly wider intercondylar notch-
es in African Americans than in whites, with mean widths 
of 15.5 ± 2.8 mm vs. 14.1 ± 2.5 mm in women (p = 0.009) 
and 18.0 ± 3.6 mm vs. 16.9 ± 3.1 mm in men (p = 0.003).11  

The mean ACL thickness was 4.60 ± 0.76 mm mediolateral 
and 4.76 ± 0.93 mm anteroposterior. In males, these mea-
sured 4.73 ± 0.61 mm and 5.01 ± 0.88 mm, while in females 
they were 4.50 ± 0.84 mm and 4.57 ± 0.94 mm, respectively. 

Several studies have reported variations in ACL thickness and 
width measurements. De Oliveira VM et al found a mean  
mediolateral ACL thickness of 4.3 mm (range 2.9-6.2 mm) and 
anteroposterior thickness of 4.5 mm (range 3.1-7.2 mm).8  Kup-
czik F et al reported a mean ACL width of 4.8 mm (range 3.1-8.3 
mm).12 Anderson AF et al observed mean frontal thicknesses of 
4.75 mm in women and 5.6 mm in men, and sagittal thickness-
es of 7.6 mm in women and 8.7 mm  in men.13 Marieswaran 
M et al noted ACL breadth of approximately 10 mm and width 
ranging from 4–10 mm, comparable to the present study.14 On-
toh LAP et al found an average ACL width of 9.98 ± 1.5 mm 
(range 7.59–13.70 mm), with men showing higher values (10.4 
± 1.4 mm) than women (9.1 ± 1.3 mm; p < 0.0001).15 Eleni 
Triantafyllidi et al reported a midsubstance width of 5 mm 
in cadaveric ACLs.16 A Saxena found an average ACL width of 
9.38 ± 1.58 mm on MRI, while T.J. Davis et al reported 5.7 ± 
1.1 mm in women and 7.1 ± 1.2 mm in men (p < 0.001).17,18

In our study, a statistically significant linear correla-
tion was found between axial intercondylar distance and  
mediolateral ACL thickness (r = 0.796, p < 0.001). De Oliveira VM 
et al also reported a significant correlation (r = 0.29, p = 0.039) 
between these parameters in their study of 48 knee MRIs.8 Simi-
larly, T.J. Davis et al  observed a strong correlation between inter-
condylar distance and ACL width (r = 0.87, p < 0.001), consistent 
with our findings. They also noted smaller intercondylar distanc-
es and ACL widths in females (16.2 ± 2.3 mm) compared to males 
(19.0 ± 2.0 mm). 17 Our study showed a similar trend, with females 
having a smaller mean intercondylar distance and ACL width than  
males, though the difference was not statistically significant.

 Furthermore, we found a significant correlation between axial 

intercondylar distance and anteroposterior ACL thickness in the 
sagittal plane (r = 0.78), which contrasts with De Oliveira VM et 
al, who reported no significant relationship (r = 0.03, p = 0.809).8

Tomas Fernandez et al also found a sex-related difference in 
notch width (men: 19.3 ± 3.3 mm; women: 17.4 ± 3.1 mm; p < 
0.001).20 In contrast, our study also showed a smaller mean in-
tercondylar distance in females than males, but the difference 
was not statistically significant. Takeshi Muneta et al found 
results contrary to most studies, showing that both  narrow 
and wide intercondylar notches have ACLs of similar size.21 
Shayan Hosseinzadeh et al reported findings similar to ours, 
noting smaller ACLs in females.22 In contrast, M. Rizzo et al, in 
a cadaveric study of 27 knees, reported significantly larger ACL 
widths in males (10.59 ± 1.30 mm) than in females (8.09 ± 1.12 
mm) (p < 0.001). The mean femoral intercondylar notch widths 
were 20.18 ± 2.20 mm in males and 20.50 ± 1.69 mm in fe-
males.23 Balgovind SR et al reported similar findings, noting that 
a narrow intercondylar notch often contained a smaller ACL.4 

LIMITATIONS

The study measured only the axial intercondylar notch distance 
of the femur, excluding parameters like notch width index and 
notch angle. MRI was performed in the resting knee position, 
not in extension or flexion, which might influence ACL width. 
The study included a heterogeneous population without spe-
cific age grouping and did not assess ACL length, focusing in-
stead on the relationship between ACL thickness and intercon-
dylar distance. The small sample size was also a limitation.

CONCLUSION

Our study showed a strong positive correlation between inter-
condylar distance and ACL thickness indicating that individu-
als with narrower intercondylar notches tend to have smaller 
ACLs. Conversely, those with wider intercondylar distances had 
thicker ACLs. The study also found that ACL size varies signifi-
cantly among individuals, and axial intercondylar distance can 
serve as a useful indicator of ACL thickness. Although males 
generally had larger measurements than females, the differ-
ences were not statistically significant. 
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Prevalence of Hyponatremia in Chronic Liver Disease Patients and its Correlation with 
Disease Severity
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ABSTRACT

Introduction: Hyponatremia is the most common electrolyte abnormality in patients with chronic liver disease, signaling poor 
prognosis and contributing to mortality worldwide. In CLD, hyponatremia is often linked to more severe liver disease and is an 
independent predictor of worse outcomes, including complications like difficult-to-control ascites, hepatic encephalopathy, and 
increased mortality. Aims: To determine the prevalence of hyponatremia in patients with chronic liver disease and its correlation 
with disease severity. Methods: This descriptive cross-sectional study enrolled 104 patients with chronic liver disease admitted to 
Nobel Medical College from July 2024 to June 2025. Demographic data, medical history, and risk factors were collected via struc-
tured questionnaire. Chronic liver disease severity was assessed using the Child-Pugh scoring system. Data were analyzed with 
SPSS version 20.0; p < 0.05 indicated statistical significance. Results: Chronic liver disease prevalence was 25.9%, with a mean age 
of 50.6 years, with male predominance (71.2%). Alcohol was the leading cause (80.8%), followed by metabolic dysfunction-associ-
ated steatotic liver disease (13.5%). Common symptoms included ascites (68.2%) and jaundice (58.7%). Major complications were 
varices (39.4%), portal hypertension (33.7%), and encephalopathy (23.1%). Hyponatremia was observed in 74 (71.2%), and normal 
sodium in 30 (28.8%). Spearman’s rank correlation analysis showed no significant association between Child-Turcotte-Pugh  score 
and hyponatremia (ρ = –0.068, p = 0.494).  Conclusion: The prevalence of hyponatremia among the patients with chronic liver 
disease  was found to be higher and found no correlation between Child-Turcotte-Pugh class and hyponatremia.
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120 mEq/L was 49.4%, 21.6%, and 1.2%, respectively.7 It can 
be due to hypovolemia due to loss of extracellular fluid due to 
diuretics or expanded extracellular fluid volume due to the in-
ability of the kidneys to excrete solute-free water proportion-
ate.8 A number of recent studies have shown the association of 
hyponatremia with greater severity of complications of  CLD, 
namely, difficult-to-control ascites, and greater frequency of 
complications posttransplant, including neurologic disorders, 
renal failure, and infectious complications.9 Hyponatremia is 
found to be associated with increased morbidity and mortality 
in patients with cirrhosis.8 This study was conducted to esti-
mate the prevalence of hyponatremia in chronic liver disease 
patients and to assess the correlation of hyponatremia with 
the disease severity.

INTRODUCTION

Chronic liver diseases is a progressive destruction of the liver 
parenchyma over a period greater than 6 months leading to 
fibrosis and cirrhosis. Cirrhosis is marked by ongoing inflamma-
tion, fibrosis, and regenerative nodules that damage the liver 
architecture and impair the liver function.1 It has emerged as a 
major global health issue, ranking as the 13th leading cause of 
death worldwide and accounting for over one million deaths 
annually.2,3 CLD is a growing global health concern, driven 
by the increasing prevalence of obesity and MASLD,now the 
most common cause of CLD.4 Hyponatremia is the most com-
mon electrolyte abnormality observed in patients with CLD.5 
Hyponatremia in cirrhosis is defined as a serum sodium level 
of less than 130 mEq/L.6 In patients with cirrhosis and ascites, 
the prevalance of serum sodium level less than 135, 130, and 
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METHODS

This descriptive cross-sectional study was conducted over 
one year from July 2024 to June 2025, at the Department of 
Gastroenterology, Nobel Medical College Teaching Hospital,  
Biratnagar, Nepal. A non-probability consecutive sampling 
technique was used to enroll study subjects. 

Inclusion criteria: Patients with CLD of any cause of more than 
18 years, diagnosed as per clinical, biochemical, and radiologi-
cal parameters, were included. 

Exclusion criteria: Patients less than 18 years old, patients with 
an existing case of CKD or cardiac failure, patients currently re-
ceiving diuretics, and patients who did not give consent were 
excluded. 

The sample size for this study was calculated using the sin-
gle-population proportion formula:

n = (Z² × p × q) / d²

A previous study10 reported a hyponatremia prevalence of 
41.22% (p = 0.4122) among patients with chronic liver disease, 
giving q = 1 − p = 0.5878. Using this prevalence, a 95% confi-
dence level (Z = 1.96), and an allowable error of 10% (d = 0.10), 
the initial calculated sample size was:

n = 93.1

This value was rounded up to 94. To accommodate an antici-
pated 5% non-response or incomplete data rate, the adjusted 
sample size was calculated using:

n_final = n_rounded / (1 − 0.05)

n_final = 94 / 0.95 ≈ 98.95

Thus, the final required sample size for the study was 99 participants.

A predetermined proforma was used as the data collection 
tool. All enrolled patients underwent a detailed clinical history, 
which included age, sex, and history of alcohol intake, and a 
clinical examination, which included vitals and a general and 
systemic examination. Biochemical tests included alkaline 
phosphatase (ALP), aspartate aminotransferase (AST), alanine 
transaminase (ALT), total and direct bilirubin, prothrombin 
time/international normalized ratio (PT/INR), serum albumin, 
urea, creatinine, and sodium.

Upper gastrointestinal (UGI) endoscopy was performed to rule 
out varices and other pathological conditions, with findings 
documented accordingly. Abdominal ultrasound assessed liver 
and spleen size, parenchymal echogenicity, portal vein diam-
eter, and presence of ascites. Portal hypertension was diag-
nosed using noninvasive tools like USG and CT scans and the 
presence of splenomegaly, ascitis, low platelet and varices.

Child-Turcotte-Pugh (CTP) score was calculated for all patients. 11

Vriable 1 point 2 point 3 point

Bilirubin level <2mg/dl 2-3 mg/dl >3mg/dl

Albumin level >3.5g/dl 2.8-3.5g/dl <2.8g/dl

International 
normalized ratio

<1.7 1.7-2.2 >2.2

Encephalopathy None Controlled Uncontrolled 

Ascitis None Controlled Uncontrolled 

Child-Turcotte-Pugh class
Class A =5-6 points
Class B= 7-9 points
Class C=10-15 points

Statistical analysis

Data were entered and analyzed using Statistical Package for 
the Social Sciences (SPSS) version 20. Point estimates and 95% 
confidence intervals (CI) were calculated. The categorical vari-
ables were analyzed using Chi-square test and Fisher’s exact 
test. The means were compared among the groups of Child-
Pugh class using one-way ANOVA. P < 0.05 was considered sta-
tistically significant.

RESULTS

104 patients (25.9%) admitted to the Department of Gastro-
enterology during the one-year study period were found to 
have CLD. The mean age of the patients with CLD was 50.62 ± 
11.36 years. A marked male predominance was observed, with 
74 (71.2%) male and 30 (28.8%) female patients, resulting in a 
male-to-female ratio of approximately 2.5:1.

Patients presented with a wide spectrum of clinical features. 
Ascites was the most common presenting symptom, seen in 71 
patients (68.3%), followed by jaundice in 61 patients (58.7%). 
Fatigue and melena were both observed in 45 patients (43.3%), 
and altered sensorium was noted in 40 patients (38.5%), re-
flecting underlying hepatic encephalopathy. Abdominal pain 
and anorexia were equally prevalent, occurring in 38 patients 
(36.5%) each. Other presenting complaints included hematem-
esis (35.6%), peripheral edema (31.7%), vomiting (24%), pallor 
(20.2%), low urine output (18.3%), fever (16.3%), and spider 
naevi (9.6%). (Table I)

Clinical Presentation N %

Ascites 71 68.3

Jaundice 61 58.7

Fatigue 45 43.3

Hematemesis 37 35.6

Peripheral edema 33 31.7

Melena 45 43.3

Anorexia 38 36.5

Abdominal Pain 38 36.5

Vomiting 25 24

Priya et al.: Prevalence of Hyponatremia in Chronic Liver Disease Patients and its Correlation with Disease Severity
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Child-Turcotte-Pugh (CTP) N Percentage 
(%)

A 14 13.5

B 65 62.5

C 25 24

Total 104 100

Table IV: Distribution of Child-Turcotte-Pugh Scores in CLD Patients

The distribution of liver disease severity (Child-Pugh Class) is 
very similar between patients who have low sodium (Hypona-
tremia) and those who don't. In both groups, most patients 
(~62.2%) are in Class B. The proportion of patients in Class A 
(~13.5%) and Class C (~24.3%) is also nearly identical. (Table V)

Hyponatremia Child-Pugh Class N%

Class A Class B Class C Total

Yes
10 

(13.5%)     
46 

(62.2%)
18 

(24.3%)
74

(100%)

No
4 

(13.3 %)
19

(63.3%)
7

(23.3%)
30

(100%)

Table V: Prevalence of Hyponatremia

“Spearman’s rank correlation analysis showed no significant 
association between CTP score and hyponatremia (ρ = –0.068, 
p = 0.494). This indicates that the severity of liver disease 
based on CTP score did not correlate with the presence of hy-
ponatremia among the study participants. (Table VI)

Variable Category Normal 
n (%)

Hyponatremia 
n (%)

Total n 
(%) χ² (df)

p

value

Ag
e

≤45 
years

12 

(36.4)

21 

(63.6)

33 

(100)
— >0.05

>45 
years

18 

(25.4)

53 

(74.6)

71 

(100)

G
en

de
r

Male 22 

(29.7)

52 

(70.3)

74 

(100)
— >0.05

Female 8 

(26.7)

22 

(73.3)

30 

(100)

Ch
ild

 S
co

re
 

G
ro

up

A 4 

(28.6)

10 

(71.4)

14 

(100)

0.001 

(1)
0.981

B/C 26 

(28.9)

64 

(71.1)

90 

(100)

Po
rt

al
 

Hy
pe

rt
en

si
on Absent 21 

(70.0)

48 

(64.9)

69 

(66.3)

0.252 

(1)
0.616

Present 9 

(30.0)

26 

(35.1)

35 

(33.7)

Table VI: Association of hyponatremia with sociodemographic, 
complications, and severity of chronic liver disease

Altered sensorium 40 38.5

Pallor 21 20.2

Low urine output 19 18.3

Fever 17 16.3

Spider naevi 10 9.6

Table I: Clinical Presentation of CLD Patients

Alcoholic liver disease was identified as the leading cause of 
CLD in this study, accounting for 84 out of 104 patients (80.8%). 
Non-alcoholic steatohepatitis (NASH) was the second most 
common etiology, responsible for 14 cases (13.5%). Less com-
mon causes included hepatitis C (4 cases), autoimmune hepa-
titis (1 case), and hepatitis B (1 case). (Table II)

Underlying etiologies N %

Alcoholic 84 80.8

NASH 14 13.5

Others

Autoimmune 1 5.8

Hepatitis-B 1

Hepatitis-C 4

Total 104 100

Table II: Underlying Etiologies of CLD

Various complications associated with chronic liver disease 
were noted. Ascites was again the most prevalent, found in 
71 patients (68.2%). Esophageal varices were present in 41  
patients (39.4%), and portal hypertension in 35 patients (33.7%). 
Gastrointestinal bleeding was seen in 30 patients (28.8%), and 
portal hypertensive gastropathy in 29 patients (27.9%). Hepatic 
encephalopathy occurred in 30 patients (31.2%), while coagu-
lopathy and hepatorenal syndrome were identified in 9 (8.7%) 
and 6 (5.8%) patients, respectively. (Table III)

Complication Frequency %

Portal hypertension 35 33.7

Hepatorenal syndrome 6 5.8

Ascites 71 68.2

Coagulopathy 9 8.7

Hepatic encephalopathy 30 31.2

Gastrointestinal bleeding 30 28.8

Portal hypertensive gastropathy 29 27.9

Esophageal varices 41 39.4

Table III: Complications Observed in CLD Patients

Most patients (62.5%, or nearly two-thirds) had moderate (Class 
B) liver disease, about a quarter (24%) had advanced (Class C) 
disease, a smaller group (13.5%) had well-compensated (Class 
A) disease. (Table IV)
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DISCUSSION

This study highlights the substantial burden of chronic liver dis-
ease (CLD) among hospitalized patients, with an overall prev-
alence of 25.9%. This  rate aligns with regional data, including 
Poudel et al's report of 20.8% among inpatients at a Nepalese 
tertiary center.12 Similarly, Suresh et al observed a high admis-
sion rate for CLD in Kerala, India, with males accounting for 
79.5% of cases,¹³ aligning closely with our observed male pre-
dominance (71.2%) and mean age of 50.62 years.

The predominant etiology in this study was alcoholic liver dis-
ease (ALD), observed in 80.8% of patients. This is consistent 
with previous studies in Nepal, where ALD ranged from 79% to 
85% as the leading cause of CLD.12, 14, 15 Cultural acceptance of 
alcohol and lack of community-level awareness interventions 
remain critical drivers behind this trend.14 In contrast, MAFLD 
is now emerging as a dominant global cause of CLD due to 
the obesity epidemic, especially in Western and urban Asian 
populations.16 However, our study found MAFLD/MASH in only 
13.5% of patients, reflecting the continued predominance of 
alcohol-related etiologies in this region.

The clinical presentation in our cohort mirrors established pat-
terns of decompensation. Ascites was the most common pre-
senting symptom (68.3%), followed by jaundice (58.7%) and 
hepatic encephalopathy (38.5%). These figures align with the 
findings of JNMA and Kerala-based studies, which similarly  
reported high rates of ascites, encephalopathy, and upper GI bleed-
ing.12,13,15 In our study, 39.4% had esophageal varices, consistent with 
portal hypertension features reported in similar literature.13,15,17

Hyponatremia represented the predominant electrolyte de-
rangement in CLD patients, with none exhibiting hypernatre-
mia (>145 mEq/L). In this cohort, it affected 71.2% (74/104), 
versus 28.8% (30/104) with normal sodium levels; mean serum 
sodium among hyponatremic cases was 124.6 mEq/L (range, 
116–130 mEq/L).

Our findings reinforce the prognostic significance of complica-
tions like hepatic encephalopathy (23.1%) and gastrointestinal 
bleeding (28.8%), which are also strongly linked with mortality 
in cirrhotic patients.10,14 Aetiology-wise, Kim et al demonstrat-
ed that patients with viral hepatitis plus alcohol-induced CLD 
had worse CTP scores and a higher rate of acute-on-chronic  
liver failure (ACLF).14 While our study predominantly involved  
alcoholic etiology, the relatively low representation of viral 
hepatitis may have limited similar observations.

The application of CTP scores in our study enabled disease se-
verity stratification, though individual score-based outcome 
correlations were not explicitly analyzed. However, other stud-
ies have demonstrated that higher CTP scores are associated 
with increased mortality, particularly in patients with mixed 
etiologies or active alcoholism.16,18

In CLD, hyponatremia severity correlates directly with height-
ened risks of complications and mortality. Conventional fluid 
restriction (≤1.5 L/day) is frequently insufficient. Investigation-
al alternatives include albumin infusions and vaptans (selec-

tive vasopressin V2 receptor antagonists). By blocking arginine 
vasopressin's action on renal aquaporin-2 channels, vaptans 
induce aquaresis- excreting electrolyte-free water- to raise 
serum sodium. Short-term use enhances urine output and so-
dium correction; however, hepatotoxicity limits application in 
advanced liver disease.19

In one Nepali study, 47 of the 114 patients under assessment 
for chronic liver disease exhibited hyponatremia,constituting 
41.22% of the cohort, which had an average age of 53.44±7.57 
year.10 In another study, conducted by Amna et al in Pakistan, 
the prevalence of hyponatremia in the study group (36.9%) 
and distribution of hyponatremia severity was as follows: 9.2% 
mild, 21.5% moderate, and 6.2% severe.20

The findings underscore an urgent need for preventive strat-
egies targeting alcohol use, early detection programs in high-
risk populations, and public health education regarding liver 
health. As seen globally, transitioning to a broader screening 
approach that includes metabolic screening (MASLD) and viral 
markers is necessary for earlier detection and intervention.16,20

Hepatic encephalopathy was significantly more common in 
patients with hyponatremia (86.7%) compared to those with 
normal sodium (35.1%), p = 0.026. Hyponatremia was linked 
to a higher occurrence of hepatic encephalopathy, as found by 
Younas A, Riaz J, Chughtai T, et al19 in our study, it was also signifi-
cantly connected. Younus A et al have also shown a similar rela-
tionship. Hyponatremia is known to impact brain function and is 
therefore considered a risk factor for hepatic encephalopathy.20

CONCLUSION

In our study the prevalence of hyponatremia among the patient 
with CLD was found to be higher. However the proportions of 
those with hyponatremia increased with severity of CLD but for 
the significance, the levels of sodium did not differ much with 
severity of liver diseases as per child-Pugh classification. Hypo-
natremia in patients with CLD is correctable and timely correc-
tion could improve their functional status and quality of life.
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Early Discharge versus 6-hour Observation in Mild Traumatic Brain Injury with a Normal 
Brain CT Scan in a Tertiary Center

Gautam S, Ghimire A, Bist A

ABSTRACT

Introduction: Mild traumatic brain injury is a common condition presenting to emergency departments, often managed with a 
period of observation. Aims: To compare the outcomes between early discharge and a 6-hour observation period in mild trau-
matic brain injury patients with normal brain CT scans. Methods: A prospective observational study was conducted on  patients 
with mild Traumatic brain injury and normal CT scans at Nepalgunj Medical College, Kohalpur, Banke from August-October, 2025. 
A total of 82 patients presenting to the emergency department with clinical features of mild traumatic brain injury were enrolled 
and divided into two groups: Group A (Patients discharged early within 2 hours) and Group B (Patients observed in the emergency 
department for six hours before discharge). Parameters such as post discharge complications, re-admission, neurological deterio-
ration and patient satisfaction were recorded and analyzed using SPSS version 25. Results: The mean age of the participants was 
31.33±18.09 years, with 68.3% male patients. No significant differences were found in the baseline characteristics such as mech-
anism of injury, or duration of loss of consciousness between the two groups. Revisit rates to the emergency department within 
7 days were similar between the groups. No patients in either group required neurological intervention or hospitalization after 
discharge. Conclusion: Our findings suggested that early discharge is equally safe, with no significant differences in post-discharge 
complications, neurological deterioration, or patient satisfaction compared to a 6-hour observation period.
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INTRODUCTION

Traumatic Brain Injury (TBI) is a prevalent neurological condi-
tion resulting from external mechanical force, often due to falls, 
vehicle accidents, or blunt trauma. It represents a major public 
health concern globally, as it can lead to a range of temporary 
or permanent cognitive, physical, and psychosocial impair-
ments.1,2 TBI is typically classified into mild, moderate, and se-
vere categories based on the Glasgow Coma Scale (GCS), dura-
tion of loss of consciousness (LOC), and extent of post-traumatic 
amnesia. Mild Traumatic Brain Injury (mTBI), often referred to 
as a concussion, accounts for the majority of TBI cases. Patients 
typically present with transient loss of consciousness or altered  
mental status. Symptoms may include headache, dizzi-
ness, fatigue, irritability, memory problems, and mood 
disturbances.3,4 Though most individuals recover fully,  
a significant subset may experience persistent post-concus-
sion symptoms lasting several weeks to months.5 The acute 
management of mTBI often includes diagnostic neuroimag-

ing, observation, symptom monitoring, and patient educa-
tion. Among patients with mTBI and a normal brain CT scan, 
there is ongoing debate about the necessity and duration of 
emergency department (ED) observation. Some guidelines 
recommend a six-hour observation period to monitor for 
late-appearing complications, while others suggest that early 
discharge with adequate instructions and outpatient follow-up 
may be equally safe and more efficient.8,9 However, current 
clinical practices vary significantly, and no consensus has been 
established regarding the optimal strategy for these patients.

METHODS

This was a prospective observational study conducted in the 
Emergency Department of Nepalgunj Medical College located 
in the Western Nepal. The study period was from August to 
October 2025, following ethical approval from the Institutional  
Review Board of our institution. This study was aimed to com-
pare and observe the outcomes between two cohorts of pa-
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tients with mild traumatic brain injuries and a normal brain CT 
scan to those who are discharged early (within 2 hours) and 
those who were observed for six hours. This study consisted of 
82 patients divided into two groups, each with 41 patients. The 
inclusion criteria were patients of age more than 18 years, GCS 
14-15 at the time of enrollment, normal non-contrast CT scan of 
the brain, hemodynamic stability, no prior history of anticoagu-
lant or antiplatelet use, and willing to participate in the study, 
whereas the exclusion criteria were abnormal CT findings (Intra-
cranial hemorrhage, edema, skull fracture), moderate or severe 
TBI (GCS 13 or less), polytrauma, pregnancy, known psychiatric 
illness. For the sample size calculation, the sample size of the 
study was calculated based on the post-discharge event rate of 
our centre i.e. 5%, assuming a 5% expected event rate with a 
95% confidence interval and a 7% margin of error. The required 
sample size was calculated by using Cochran's formula. Pa-
tients were categorized into two observational groups: Group 
A, consisting of patients discharged early within two hours of 
normal CT scan and stable condition, and Group B, patients ob-
served in the Emergency Department for six hours before dis-
charge. Both groups received standard discharge instructions 
including red flag symptoms, follow-up recommendations, and 
a contact number for concerns. Demographic and clinical data 
were recorded. Patients were called for a follow-up visit in the 
Neurosurgery OPD after one day to assess any new symptoms 
or deterioration, and after seven days to assess overall neuro-
logical status or events on return visit, including neurological 
deterioration, hospital readmission, need for surgical evalua-
tion, and patient dissatisfaction with the care. 

Statistical Analysis

Data management and analysis were conducted using a struc-
tured proforma, analyzed by using SPSS version 25 for analysis. 
Descriptive statistics were used to summarize the demograph-
ic data and Chi-square or Fisher's exact test was used to com-
pare categorical outcomes between the two groups. A value 
of less than 0.05 was considered to be statistically significant. 

RESULTS

A total of 82 patients (41 in each group) participated in the 
study, with a mean age of 31.33 ± 18.09 years (range: 18–70 
years). The sample consisted of 56 (68.3%) male and 26 
(31.7%) female participants. The severity of traumatic brain in-
jury (TBI) was consistent across both groups, with all patients 
having a Glasgow Coma Scale (GCS) score of 15, indicating mild 
TBI. The mechanisms of injury were predominantly Road Traf-
fic Accident 46 (56.09%) followed by fall injury 20 (24.39%) and 
Physical assault 16 (19.51%). Twenty eight (34.14%) patients 
experienced loss of consciousness (LOC), duration being less 
than 5 minutes. Follow-up rates were 100% in both groups at 
1 day and 7 days. (Table I) In terms of revisit rates, 9.7% of pa-
tients in Group A and 4.8% of Group B revisited the emergency 
department (ED) within 7 days due to mild symptoms like diz-
ziness and headache, though none required repeat CT scans 
or further interventions (p = 0.39). Regarding post-concussion 
syndrome (PCS), at 1 day, group A patients experienced vom-
iting 8 (19.51%), dizziness 3 (7.3%), headache 6 (14.63%) and 

anxiety 8 (19.51%). Compared to group B, vomiting 5 (12.19%), 
dizziness 2 (4.8%), headache 5 (12.19%) and anxiety 2 (4.8%). 
Follow-up assessments indicated that no patient in either 
group experienced neurological deterioration requiring further 
intervention with overall satisfaction rate of 100% (Table II).

Characteristic Total (n=82)

Age (years), mean 31.33 ± 18.09

Male sex, n (%) 56 
(68.3%)

Female sex, n (%) 26 
(31.7%)

Mechanism of injury, n (%)

– Road traffic accident 46 
(56.1%)

– Fall injury 20 
(24.4%)

– Physical assault 16 
(19.5%)

Loss of consciousness (LOC), n (%) 28 
(34.1%)

Duration of LOC (all cases) <5 minutes

Follow-up rate at 1 day 100%

Follow-up rate at 7 days 100%

Table I: Demographic and Clinical Characteristics of Patients

Outcome / Symptom

Group 
A Early 

Discharge 
(n=41)

Group B 
6-hour 

Observation 
(n=41)

p-value

Revisit to ED within 7 days, n (%) 4 
(9.8%)

2
 (4.9%)

0.398

Required repeat CT scan 0 0 –

Required admission or 
neurosurgical intervention

0 0 –

Neurological deterioration 0 0 –

Patient satisfaction 100% 100% 1.000

Post-concussion symptoms at 
1-day follow-up

Any post-concussion symptom 14 
(34.1%)

10 
(24.4%)

0.489

Headache, n (%) 6 
(14.6%)

5
 (12.2%)

0.745

Vomiting, n (%) 8 
(19.5%)

5
 (12.2%)

0.368

Dizziness, n (%) 3 
(7.3%)

2
 (4.9%)

0.643

Anxiety / Irritability, n (%) 8 
(19.5%)

2
 (4.9%)

0.041

Persistent symptoms at 7-day 
follow-up

Any persistent symptom, n (%) ~5 
(12.2%)

~5
 (12.2%)

1.000

Table II: Outcomes of Patients with Mild Traumatic Brain Injury (mTBI)

Gautam et al.: Early Discharge versus 6-hour Observation in Mild Traumatic Brain Injury with a Normal Brain CT Scan in a Tertiary Center
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DISCUSSION

A clear definition of mild traumatic brain injury is vital to guide 
the clinical management. mTBI is characterized by a GCS score of 
14–15, brief loss of consciousness (<30 minutes), short duration  
of post-traumatic amnesia (<24 hours), and absence of struc-
tural brain injury on imaging.15 The management of mTBI with 
a normal brain CT scan remains one of the most debated topics 
in emergency medicine and neurosurgery. Although the prog-
nosis of mTBI is generally favorable, studies report that around 
18.7% of patients may suffer persistent post-concussion 
symptoms, including fatigue, forgetfulness, and psychologi-
cal distress.9 Several predictors of poor outcomes have been 
identified, such as pre-existing psychiatric illness, poor com-
munication in the emergency department, and inadequate 
discharge instructions. 

Our study of 82 low-risk adult patients demonstrated that early  
discharge within 2 hours of a normal CT is as safe as the tra-
ditional 6-hour observation period. No patient in either group 
experienced neurological deterioration, repeat imaging, ad-
mission, or neurosurgical intervention during the 7-day fol-
low-up, a figure entirely consistent with the largest published 
series: 0.09 % in the Scandinavian Neurotrauma Committee 
cohort of >50 000 patients 16, 0.04 % in a 2021 meta-analysis 
of >70 000 cases17, and 0.1 % in recent UK National Health Ser-
vice data incorporating NICE-guided early discharge.18 These 
data from high-income settings have now been replicated  
for the first time in a South Asian tertiary centre, closing a 
critical evidence gap for low and middle-income countries 
where prolonged observation remains commonplace despite 
resource constraints.6,7 Our findings align with a growing body 
of international evidence that the risk of clinically significant 
delayed intracranial hemorrhage in this selected population is 
extremely low (<0.5–1%) 2,6,7

Emergency department revisit rates within 7 days were low 
(9.8 % early discharge vs 4.9 % observation; p=0.398) and ex-
clusively driven by benign post-concussion symptoms, mirror-
ing rates of 7–15 % reported in Canadian, Australian and Euro-
pean cohorts applying similar low-risk criteria (2,6). European 
surveys reveal that 30–70 % of patients with normal CT are still 
admitted or observed overnight, largely because of medico-le-
gal anxiety rather than evidence (6).

Technological advancements have introduced biomarkers such 
as the S100B protein and newer MRI modalities to support di-
agnosis and reduce unnecessary CT imaging (3,10). These tools 
may help risk-stratify patients more accurately and potentially 
guide discharge decisions.4,10 In a multicenter European study, 
Foks et al reported that practices for admitting or discharging 
mTBI patients differed across institutions, often depending on 
local protocols rather than standardized guidelines.6 Bazarian 
et al. found that in the United States, despite normal CT find-
ings, many patients were admitted or observed for extended 
periods, contributing to resource overuse.7

The only statistically significant difference we observed was 
higher anxiety/irritability at day 1 in the early-discharge group 

(19.5 % vs 4.9 %; p = 0.041) which was clinically important but 
entirely expected. Ponsford et al. demonstrated that inad-
equate discharge education is one of the strongest indepen-
dent predictors of persistent post-concussion symptoms and 
psychological distress at 3 months.9 Silverberg and Iverson 
similarly showed that early psychoeducation and reassurance 
reduce symptom reporting by 30-50 %. The rapid resolution 
of this difference by day 7 in our study, coupled with 100 % 
patient satisfaction in both arms, underscores that structured 
verbal and written instructions which we provided uniformly 
are highly effective at mitigating this transient effect.

Some studies advocate for early discharge in patients with a 
GCS of 15 and no risk factors (e.g., vomiting, seizures, antico-
agulation use, skull fracture signs), as the risk of delayed dete-
rioration in this group is very low.2,7 However, others suggest a 
short period of observation (e.g., six hours) may help identify 
late complications such as intracranial hemorrhage, especially 
in patients who may not be closely monitored at home.

Special populations, such as the elderly, require particular 
consideration due to polypharmacy and comorbidities, which 
may increase the risk of adverse outcomes even in the setting 
of mild injury.13 Youth and school-aged populations may also 
need individualized care plans involving gradual reintegration 
to cognitive activities.1 Updated clinical guidelines recommend 
not only acute symptom management but also addressing 
mental health, cognitive sequelae, and patient education to re-
duce long-term morbidity.14 Rehabilitation strategies should in-
clude early patient education and, where indicated, psycholog-
ical support to reduce persistent post-concussion symptoms.11

Overall, while the current evidence supports individualized  
assessment and safe discharge in selected cases, further  
research is necessary to validate early discharge protocols com-
pared to observation strategies, particularly in resource-con-
strained tertiary care settings.

LIMITATIONS

This study was conducted at a single tertiary centre, which may 
limit the generalizability of the findings to other settings with 
different management protocols. Also, the follow up time was 
short which may miss long term complications in the patients.

CONCLUSION

Early discharge in mTBI patients with normal CT scans is as safe 
as a 6-hour observation period, with no significant differenc-
es in return visits, post-concussion symptoms, or neurological 
deterioration. Early discharge could be implemented as a stan-
dard practice to improve ED efficiency and patient satisfaction, 
particularly in resource-limited settings. Further multicenter 
trials with larger sample sizes are needed to confirm these 
findings.
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Effect of Short-term Preoperative Dutasteride on Bleeding after Transurethral Resection of 
the Prostate 

Karki A1, Shrestha NM1, Khaniya S2, Subedi R1

ABSTRACT

Introduction: Transurethral resection of the prostate  is the gold-standard surgical treatment for moderate to severe lower urinary 
tract symptoms  due to benign prostatic hyperplasia  unresponsive to medical therapy. Bleeding is the most frequent postopera-
tive complication, leading to clot retention, prolonged hospitalization, and increased morbidity. Dutasteride, a 5-alpha-reductase 
inhibitor, reduces dihydrotestosterone levels, suppresses Vascular Endothelial Growth Factor  expression, and decreases prostate 
vascularity, thereby potentially reducing perioperative bleeding. Aims: To evaluate the effect of 2-weeks preoperative dutasteride 
therapy on bleeding during TURP. Methods: This prospective interventional study was conducted at Nepalgunj Medical College 
from September to November 2025. Fifty patients were divided into two groups: Group A received dutasteride 0.5 mg/day for two 
weeks before Transurethral resection of the prostate, and Group B underwent surgery without dutasteride. All patients underwent 
standard preoperative evaluations and surgery was performed using a uniform technique by blinded surgeons. Postoperative 
outcomes were assessed based on hemoglobin and hematocrit changes, clot retention, and hospital stay. Results: Baseline char-
acteristics were similar between groups. Group A showed significantly less postoperative drop in Hemoglobin (0.66 ± 0.55 g/dl vs 
1.12 ± 0.72 g/dl; P=0.016) and Hematocrit(4.53 ± 3.09% vs 8.75 ± 2.02%; P=0.02). No patients in Group A developed clot retention, 
whereas two cases in Group B needed clot evacuation. Hospital stay was significantly shorter in Group A (2.28 ± 0.54 vs 3.08 ± 
0.91 days; P=0.000). Conclusion: Short-term preoperative dutasteride therapy significantly reduces bleeding during Transurethral 
resection of the prostate and shortens hospital stay.
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endothelial Growth Factor

Authors:

1.	 Dr. Anup Karki

2.	 Prof. Dr. Naresh Man Shrestha

3.	 Dr. Sushil Khaniya

4.	 Dr. Ratan Subedi
1Urology, Department of Surgery, Nepalgunj Medical College and Teaching Hospital, Nepalgunj, Banke
2 Urology, Rapti Academy of Health Sciences

Address for Correspondence:

Dr. Anup Karki

Urology, Department of Surgery

Nepalgunj Medical College

Kohalpur, Banke

Email: anupkarki2071@gmail.com

cal treatments for BPH, they are also used to manage hematuria 
associated with the disease. This effect is achieved by reduc-
ing the growth of prostatic tissue and suppressing the andro-
gen-controlled vascular endothelial growth factor (VEGF), which 
results in reduced angiogenesis and less prostatic bleeding.6 The 
available 5-ARIs, namely finasteride and dutasteride, suppress 
DHT levels, prostate vascularity, and growth. Finasteride inhibits 
only type II 5-AR, whereas dutasteride blocks both types I and 
II 5-ARs.7 Several studies have shown that pretreatment with  
finasteride has resulted in decreased blood loss during TURP.8-10 

However study on effect of Dutasteride are limited. This study 
was planned to compare the effect of the short-term pretreat-
ment (2 weeks) with Dutasteride on bleeding after TURP.

INTRODUCTION

Transurethral resection of the prostate (TURP) is the gold stan-
dard surgical treatment for patients who have moderate to 
severe Lower Urinary Tract Symptoms (LUTS) due to benign 
prostatic hyperplasia (BPH) not responding to pharmacological 
treatments.1-3 Post-operative bleeding is one of the prevalent 
and severe complications of TURP. It increases the risk of post-
operative clot retention, longer hospital stay, blood transfu-
sion, clot evacuation and sepsis which increases the morbidity 
and mortality.4,5 Finasteride and dutasteride are 5-ARIs admin-
istered to inhibit the conversion of testosterone (T) to dihydro-
testosterone (DHT). Apart from the daily use as pharmacologi-
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METHODS

This prospective interventional study was carried out in the 
department of urology, Nepalgunj Medical College during 
the period of September to November 2025. This study was 
approved by the Ethical Review Committee, NGMC. Written 
informed consent was taken from every case. Each study sub-
ject was evaluated by history, physical examination and in-
vestigations. History was taken regarding lower urinary tract 
syndrome (LUTS), urinary tract infection, bronchial asthma, 
diabetes mellitus, hypertension, ischemic heart disease, any 
hematological disorders and any prostatic or urethral surgery. 
Physical examination included general examination, examina-
tion of the renal region and other parts of the genitourinary 
system. All patients were investigated properly by-Urine for 
R/M/E and C/S to identify urinary tract infection (UTI); Serum 
prostate-specific antigen (S. PSA); S. Creatinine; S. Electrolyte; 
Complete blood count (CBC) was done to see Hemoglobin (Hb) 
levels, Hematocrit (Hct) levels, Platelet counts, etc; Blood for 
Bleeding time (BT), Clotting Time (CT), Prothrombin time (PT) 
and Activated partial thromboplastin time (APTT) ; Ultrasono-
gram of KUB with post void residue (PVR) was done to eval-
uate the size, volume and echo-texture of prostate and any 
hydronephrotic change or hydroureter or any other pathology 
in the KUB region; Uroflowmetry to see urinary flow rate.

Total Fifty (50) patients were allocated in study. Among them, 
group A (TURP with dutasteride) consisted of 25 patients who 
received preoperative dutasteride 0.5 mg/day for 2 weeks  
before TURP and group B (TURP without dutasteride) consist-
ed of 25 patients who directly underwent TURP.

Monopolar TURP procedure was conducted following a stan-
dardized surgical protocol under spinal anesthesia with the 
patient in the dorsal lithotomy position. After performing ure-
throcystoscopy to visualize anatomical landmarks and assess 
prostate enlargement, urethral dilation was carried out using 
an Otis urethrotome up to 28 Fr. The resection was done using 
a continuous-flow 26 Fr resectoscope with 1.5% glycine irri-
gation. Resection began at either the 11 o’clock position for 
the right lobe or the 1 o’clock position for the left lobe, pro-
gressing downward toward the 6 o’clock position. Once one 
lobe was completed, the other was resected in the same man-
ner. If the median lobe was enlarged, it was addressed first 
to enhance irrigation flow. Resection depth extended to the 
prostatic capsule. Systemic hemostasis was then achieved, 
beginning at the bladder neck, especially around the mucosal 
margins at the 5 and 7 o’clock positions, followed by re-evalu-
ation of each lobe.

After resection, all prostatic tissue chips were removed using 
an Ellik evacuator, and the prostate volume was measured and 
sent for histopathological evaluation. The procedure was per-
formed by urologists, and surgeons remained blinded to the 
patients’ preoperative dutasteride therapy status to eliminate 
bias. Postoperatively, a 24 Fr tri-channel Foley catheter with a 
40 ml balloon was inserted, and continuous bladder irrigation 
with 0.9% normal saline was maintained until hematuria re-
solved. During the postoperative period, the two groups were 

assessed and compared based on clot retention and length of 
hospital stay. Patients were discharged once they were able 
to void clear urine. Blood loss was evaluated by measuring  
reductions in hemoglobin (Hb) and hematocrit (Hct) levels, 
with comparisons made between preoperative values and 
those obtained 24 hours after the surgery. 

Statistical  Analysis

Data collected were entered into and analyzed using SPSS ver-
sion 24. Mean, standard deviation and Median were calculated.  
P-values were generated using Mann Whitney U test and Inde-
pendent T test. For all statistical tests, P-value of less than 0.05 
was considered significant.

RESULTS

Patient’s age ranged from 55 to 85 (69.76±9.46) years in group 
A and 56 to 86 years (70.2±6.61 years) in group B. Mean pros-
tate volume (55.68 ± 10.97 grams vs 56.72 ± 11.04 grams, 
P=0.859), mean preoperative IPSS score (25.88 ± 5.27 vs 24.56 
± 4.06, P=0.213), mean post-void residual urine (49.68 ± 62.05 
ml vs 39.6 ± 62.7 ml, P=0.158), mean PSA (2.62 ± 1.18 ng/ml vs 
2.43 ± 1.19 ng/ml, P=0.836), mean preoperative Q-max (6.67 ± 
2.67 ml/s vs 7.27 ± 2.86 ml/s, P=0.512) were similar in between 
group A and  group B. (Table I)

Parameters 
Group 

A(TURP with 
Dutasteride) 

Group B 
(TURP without 
Dutasteride)

P-value

Mean Age 
(Range)

(Years)

69.76±9.46
(50-85) 

70.2±6.61
(56-86)

0.859

Mean Prostate 
Volume

(Range) (Grams)

55.68 ± 10.97
(40-80)

56.72 ± 11.04
(42-80)

0.711

Mean Post void 
residual

Urine (PVRU in 
ml)

(Range)

49.68 ± 62.05
(0-200)

39.6 ± 62.7
(0-185)

0.158

Mean PSA 
(Range)

(ng/ml)

2.62 ± 1.18
(0.5-4)

2.43 ± 1.19
(0.58-4)

0.836

Mean 
Preoperative 
IPSS

score (Range)

25.88 ± 5.27
(15-33)

24.56 ± 4.06
(18-32)

0.213

Mean 
Preoperative 
Qmax

(Range) (ml/sec)

6.67 ± 2.67
(2.5-11)

7.27 ± 2.86
(2-12)

0.512

Table I: Preoperative Patient’s characteristics

The intraoperative duration ranged from 35 to 55 (45.16 ± 27) 
mins in group A and from 36-57 (46.6 ± 26.2) mins in group B 
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and amount of irrigation fluid used ranged from 12-25 liters 
(18.8 ± 5.97) in group A and 12-28 liters (20.48 ± 5.22)

(P=0.988) in group B which showed no statistical significance 
and were comparable in both groups. The mean preopera-
tive hemoglobin was 13.96±1.83 gm/dl and 13.89±1.22 gm/
dl in group A and group B and postoperative hemoglobin was 
13.232±1.24 gm/dl and 12.844± 1.67 gm/dl simultaneously. 
The mean drop in hemoglobin was 0.66 ± 0.55 gm/dl in group 
A and 1.12 ± 0.72 gm/dl in group B. The drop in hemoglobin 
level was less in group A and the change was statistically sig-
nificant (P=0.016).

In the other hand, preoperative Hct was 42.50% ± 3.11% and 
42.04% ± 3.24%, respectively in group A and group B. On the 
other hand, postoperative Hct was 37.97% ± 2.02 % and 33.29% 
± 2.12% respectively between the groups. Mean difference of 
pre-postoperative change of Hct was 4.53 ± 3.09% and 8.75± 
2.02% respectively in between group A and group B which was 
statistically significant(P=0.02). Two patients in group B need-
ed clot evacuation retention whereas no patients in group A 
developed clot retention which was not statistically significant. 
No patient in both groups needed blood transfusion.

The mean hospital stay was comparatively shorter in group A 
(2.28 ± 0.54 days vs 3.08 ± 0.91 days, P=0.000) and was statis-
tically significant as shown in Table II.

Parameter Group A Group B P value

Drop in 
Hemoglobin

(gm/dl)
0.66 ± 0.55 1.12 ± 0.72 0.016

Drop in 
Hematocrit(Hct) 4.53 ± 3.09% 8.75± 2.02% 0.02

Clot evacuation 0 2 0.651

Hospital stay

(in days)

2.28 ± 0.54

(2-4)

3.08 ± 0.91

(2-6)
0.000

Table II: Operative outcomes

DISCUSSION

TURP has long been regarded as the standard surgical ap-
proach for managing symptomatic BPH not responding to 
medical management. Among the complications associated 
with this procedure, bleeding is the most frequent, occurring 
both during surgery and in the postoperative phase. In severe 
cases, excessive bleeding can obstruct urination because of 
clot retention within the urinary tract.

BPH itself involves an increased growth of stromal and acinar 
cells surrounding the urethra, a process that is supported by en-
hanced glandular angiogenesis. This increased blood vessel for-
mation contributes to the substantial bleeding that may occur  
during and after TURP. Finasteride, a commonly prescribed 
BPH medication, is a 5-alpha-reductase inhibitor that blocks 
the conversion of testosterone to DHT, thereby reducing the 
activation of growth factors that promote angiogenesis.

Studies have shown that administering finasteride before sur-
gery can help minimize bleeding complications.11,12 It achieves 
this by lowering VEGF expression and reducing the microves-
sel density beneath the urethra within the prostate, ultimately 
improving surgical outcomes. Kim et al  in their study reported 
reduced surgical bleeding and hospitalization days after TURP 
with preoperative treatment with dutasteride for two weeks 
before TURP.13 In our study the mean drop in hemoglobin was 
0.66 ± 0.55 gm/dl in group A and 1.12 ± 0.72 gm/dl in group B. 
The drop in hemoglobin was less in group A and the change 
was statistically significant (P=0.016).

Similarly, the Mean difference of pre-postoperative change of 
Hct was 4.53 ± 3.09% and 8.75± 2.02% respectively in between 
group A and group B which was statistically  significant(P=0.02). 
Two patients in group B needed clot evacuation due to clot  
retention whereas no patients in group A developed clot  
retention which was not statistically significant.

The mean hospital stay was comparatively shorter in group A 
(2.28 ± 0.54 days vs 3.08 ± 0.91 days, P=0.000) and was sta-
tistically significant. In a study by Rahman et al they reported 
Preoperative dutasteride therapy reduces blood loss related 
to TURP in patients with BPH.14 Martov et al found a signifi-
cant reduction in blood loss in patients by using dutasteride 
for at least one month before TURP compared to the control 
group.15 Kravchick demonstrated that 6 weeks of treatment 
with dutasteride reduced prostatic vascularity, especially in 
the periurethral area.16

In this study, preoperative dutasteride reduced blood loss 
in terms of pre-postoperative change of hemoglobin and  
hematocrit levels in the dutasteride group. There was no sig-
nificant difference in clot retention and no blood transfusion 
was needed in both groups. Total hospital stay was shorter in 
dutasteride group.

LIMITATION

It was a single center study with relatively small sample size. 
All complications of TURP were not included in the study.

CONCLUSION

Short-term preoperative dutasteride therapy significantly  
reduces bleeding during Transurethral resection of the pros-
tate and shortens hospital stay.
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Prevalence of Urine for Microalbumin in Type 2 Diabetes: A Descriptive Cross-Sectional 
Study in A Tertiary Care Hospital
BK S1, K.C. B1, Dhakal A1, Paudel S2, Sonar AS1

ABSTRACT

Introduction: Microalbuminuria is an early clinical indicator of diabetic nephropathy and a predictor of cardiovascular morbidity 
and mortality in patients with type 2 diabetes mellitus (T2DM). Early detection is vital for timely management to prevent pro-
gression to overt nephropathy and renal failure. Aims: To determine the prevalence of microalbuminuria and its association with 
glycemic control, blood pressure, and body mass index with type 2 diabetes mellitus. Methods: A descriptive cross-sectional 
study was conducted at Nepalgunj Medical College, from October 2024 to April 2025. Two hundred patients with confirmed type 
2 diabetes mellitus of at least one-year duration were enrolled using convenience sampling. Patients with urinary tract infections, 
pregnancy, or non-diabetic renal diseases were excluded. Demographic data, clinical parameters, and laboratory results including 
fasting blood sugar, HbA1c, lipid profile, and urine microalbumin levels were recorded. Statistical analysis was performed using 
SPSS version 25. Student’s t-test and Chi-square test were applied, and p-value <0.05 was considered statistically significant. 
Results: Among 200 participants, 30 (15%) had microalbuminuria. The mean age of participants with microalbuminuria (65.07 ± 
15.05 years) was higher than those without (52.95 ± 13.34 years). Microalbuminuria was more prevalent among females (9.5%) 
compared to males (5.5%). Participants with microalbuminuria had significantly higher HbA1c (8.30 ± 1.57%) and mean random 
blood sugar levels was (238.23 ± 25.607) . Individual without microalbuminuria had HbA1c (7.22 ± 1.065%) and mean random 
blood sugar level was (218.15 ± 46.60). The prevalence was greater among obese individuals and those with stage 2 hypertension. 
Serum cholesterol and triglyceride differences were not statistically significant. Conclusion: The prevalence of microalbuminuria 
among patients with type 2 diabetes was 15%. Poor glycemic control, hypertension, and obesity were significantly associated with 
its occurrence. 
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INTRODUCTION 

Diabetes is a significant global metabolic disorder.1 Type 2  
diabetes mellitus have been a significant global public health  
issue.2 In 2024, the International Diabetes Federation esti-
mated that approximately 589 million adults (aged 20–79) 
worldwide are living with diabetes.3 Among diabetic patients, 
20-40% develop diabetic nephropathy, and 10-20% of them 
succumb to kidney failure.4-5 The earliest clinical sign of diabet-
ic nephropathy is an increase in urinary protein excretion.6-9 

Microalbuminuria (MA) is the earliest detectable clinical sign 

of diabetic nephropathy.10-11 The urine dipstick is a relatively in-
sensitive indicator of proteinuria, as it does not show a positive 
result until protein excretion surpasses 300-500 mg per day.12 

Elevated urinary albumin levels may indicate broader vascular 
damage.13 Microalbuminuria is linked with high blood pres-
sure, dyslipidemia, inflammation, and endothelial dysfunc-
tion.14-17 Microalbuminuria is regarded as an early indicator of 
diabetic nephropathy.18 Bruno et al conducted a seven-year 
study involving 1,253 patients with type 2 diabetes, revealing 
that 3.7% of them progressed to overt nephropathy annually. 
Additionally, the presence of microalbuminuria was associat-
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ed with a 42% higher risk compared to normoalbuminuria.19  
Microalbuminuria is recognized as a predictor of cardiovascu-
lar disease in both diabetic and non-diabetic individuals.20-21  
Recent data from the World Health Organization (WHO) predict 
a global rise in diabetes prevalence, with developing countries 
being particularly affected.22 At present, South Asian countries 
have the highest number of individuals with diabetes global-
ly.22-2  In type 2 diabetes mellitus, albuminuria may result from 
factors unrelated to diabetes.24-25 Microalbuminuria helps iden-
tify patients who require more aggressive management.26

METHODS

It is a cross - sectional study. This study was conducted in Nepal-
gunj Medical College located at Kohalpur, Banke, Nepal. This 
institution was selected due to their high patient volume and 
diverse patient demographies, making them representative of 
the western population of the Nepal. This institution provides 
a range of services, including outpatient clinics, specialized  
diabetic care units, and diagnostic laboratories, ensuring a 
thorough evaluation of patients. The study was conducted 
over 6 months from 2024 October to 2025 April.

SAMPLE SIZE

From the study done by M. Afkhami-Ardekani, M. Modarre-
si in 2005 , the overall prevalence of microalbuminuria was 
14.2%27.  Using the formula given below sample size becomes 
187.21, taking 200 final sample size considering 5% of non-re-
sponsive errors. Inclusion Criteria includes individual who are 
diagnosed with T2DM for ≥1 year known through history tak-
ing, age >18 years, on treatment or not on treatment for DM 
and the individual who provided informed consent. Whereas 
exclusion criteria includes individual who are diagnosed with 
UTI, Acute illness, Known non-diabetic kidney disease, individ-
ual who underwent recent surgery, and individual who are un-
able to provide consent. Patients with suspected hypertensive 
nephropathy or diabetic with hypertensive renal disease were 
excluded based on clinical history, ultrasound and previous 
medical records

Sources of Data : Patient Medical Records: Review of patients' 
medical records to gather detailed information on diabetes 
diagnosis, duration, treatment plans, and any other relevant 
medical history. Interviews: Conducting structured interviews 
with patients to obtain demographic information. Laboratory 
Tests: Collection and analysis of blood and urine samples to 
measure blood glucose levels, HbAlc, serum creatinine, and 
urine albumin levels. Microalbuminuria detection was per-
formed using standardized laboratory techniques. Performing 
physical examinations to assess body mass index (BMI), blood 
pressure, and other vital health indicators relevant to diabetes 
and kidney function.

Statistical analysis: Data were analyzed with SPSS independent 
t-test and chi-square test were used to compare means and 
proportions.

RESULTS

A total of 200 patients with type 2 diabetes mellitus were in-
cluded in the study. Among them, 30 (15%) had microalbu-
minuria, while 170 (85%) did not have microalbuminuria. The 
mean age of participants with microalbuminuria was 65.07 ± 
15.05 years, which was higher compared to those without mi-
croalbuminuria (52.95 ± 13.34 years). The prevalence of micro-
albuminuria was greater among females (19, 9.5%) compared 
to males (11, 5.5%).

Variable
Without 

microalbuminurian 
(%) / Mean ± SD

With 
microalbuminurian 

(%) / Mean ± SD

Gender Male: 106 (53%), 
Female: 64 (32%)

Male: 11 (5.5%), 
Female: 19 (9.5%)

Age group (years) 170 (85%) / 52.95 ± 
13.34

30 (15%) / 65.07 ± 
15.05

Duration of diabetes 
(years)  8.32 ± 4.31  13.53 ± 6.89

Systolic BP (mmHg)  128.58 ± 20.90  138.67 ± 13.32

Diastolic BP (mmHg)  85.70 ± 12.64  87.67 ± 14.31

Body Mass Index 
(kg/m²)  21.46 ± 2.45  23.40 ± 2.77

Smoking habits 
Yes 74(37%) Yes 11(5.5%)

NO 96(48%) NO 19(9.5%)

Table I: Comparison of study participants with and without microal-
buminuria among different study variables

Without 
Microalbuminuria

N=170, 85%

Mean ± SD

With 
Microalbuminuria

N=30,15%

Mean ± SD

T 

value
P value

HbA1C 7.22±1.065 8.30±1.579 - <0.001
Microalbumin

(mg/dl)
12.92±7.128 51.43±16.164 -12.83 <0.001

Fasting 

Blood Sugar

(mmol/l)

182.31±40.54 183.10±30.33 -0.124 0.919

Random 

Blood Sugar

(mmol/l)

218.15±46.600 238.23±25.607 -3.413 0.001

Cholesterol

(mmol/l)
195.04±44.347 206.80±43.208 -1.345 0.180

Triglyceride

(mmol/l)
240.45±50.718 242.50±56.775 -0.200 0.842

Table II: Comparison of laboratory parameters among patients with 
and without microalbuminuria (n = 200)

Patients with microalbuminuria had significantly higher mean 
HbA1c and random blood sugar levels (p < 0.001), indicating 
poor glycemic control. Differences in cholesterol and triglycer-
ide levels were not statistically significant. Among participants 
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with microalbuminuria, 60.0% had HbA1c > 8%, compared to 
15.3% among those without microalbuminuria. The difference 
was statistically significant (χ² = 12.83, p < 0.001), suggesting a 
strong association between poor glycemic control and micro-
albuminuria.

Figure 1: Scatter plot showing correlation between HbA1c and 
microalbuminuria

HbA1c Category
Without 

microalbuminuria 
n (%)

With 
microalbuminuria 

n (%)

<7%
57

(33.5%)
5

(16.7%)

7–8%
87

51.2%)
7

(23.3%)

>8%
26

(15.3%)
18

(60.0%)

Table III: Relation between HbA1c category and microalbuminuria

A significant association was observed between HbA1c level and 
microalbuminuria (χ² = 12.83, p < 0.001). Patients with HbA1c > 
8% had the highest prevalence of microalbuminuria (60%).

Blood Pressure 
Category

Without 
microalbuminuria

n (%)

With 
microalbuminuria

n (%)

Normal
38 

(22.4%)
1 

(3.3%)

Elevated
16 

(9.4%)
4 

(13.3%)

Stage 1 
Hypertension

19 
(11.2%)

7 
(23.3%)

Stage 2 
Hypertension

93 
(54.7%)

18 
(60.0%)

Table IV: Relation between blood pressure category and microalbuminuria

Microalbuminuria was more prevalent among patients with 
Stage 1 (23.3%) and Stage 2 hypertension (60%) compared to 
those with normal blood pressure (3.3%), indicating a signifi-
cant relationship.

BMI Category
Without 

microalbuminuria 
n (%)

With 
microalbuminuria 

n (%)

Underweight
17 

(10.0%)
0 

(0.0%)

Normal
106 

(62.4%)
17 

(56.7%)

Overweight
12 

(7.1%)
0 

(0.0%)

Obese I
35 

(20.6%)
13

 (43.3%)

Table V: Relation between BMI category and microalbuminuria

A higher proportion of obese individuals (43.3%) had microal-
buminuria compared to normal-weight patients (56.7%), while 
no microalbuminuria was observed among underweight or 
overweight participants.

DISCUSSION 

The association of clinical and biochemical parameters to de-
termine the prevalence of microalbuminuria was the aim of 
the present study. About 15% of participants were found to 
have microalbuminuria, which is similar to findings in studies 
done in similar settings. Diabetic nephropathy, generalized  
endothelial dysfunction, and renal and cardiovascular risk 
among diabetic individuals are early detected with the help of 
microalbuminuria.6,7,8

In a study finding by Lutale et al, the reported prevalence was 
43% among African diabetic patients where whereas 15% is 
observed in our study, which is slightly lower.11 Prevalence 
rates ranging from 10% to 30% are reported in studies from de-
veloped countries, depending on the duration of diabetes, gly-
cemic control, and ethnicity.16,17,18 The difference in rate in our 
study could be due to differences in population characteristics, 
accessibility to healthcare facilities, duration and other factors.

Our study observed a significant relation between a raised level 
of HbA1c and the presence of microalbuminuria. The highest 
prevalence of microalbuminuria (60%) was found in Patients 
with HbA1c > 8%. This finding is similar to results from previous 
studies showing that poor glycemic control enhances damage 
to renal microvessels, which eventually increases urinary albu-
min excretion.13,14,15 Nephropathy progression is contributed to 
by oxidative stress, non-enzymatic glycation of proteins and glo-
merular hyperfiltration, which are induced by hyperglycemia.14

In our study, the prevalence of microalbuminuria was higher 
among hypertensive patients, mainly among those with stage 2 
hypertension, which was about 60%. This is in accordance with 
previous findings that increased blood pressure is an import-
ant predictor for renal damage and microalbuminuria among 
the population with diabetes.8,10,18 Association of Body mass in-
dex with microalbuminuria was also shown in our study. There 
are higher rates of obesity (43.3%) who had microalbuminuria 
compared to normal-weight or underweight individuals. Sys-
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temic inflammation, resistance to insulin, and hyperfiltration 
are contributed to by obesity, which may enhance glomerular 
injury and albuminuria.19,20,21 Intraglomerular pressure is in-
creased by persistent elevated blood pressure, which eventu-
ally leads to thickening of the glomerular basement membrane 
and leakage of albumin.26 The importance of control of BP and 
in delay in onset and progression of nephropathy is empha-
sized by these findings. 

In accordance with findings reported in the study by Sharma et 
al in Nepal, our study also has reported obesity, hypertension 
and diabetes in the Nepalese population  as a  high prevalence 
of metabolic risk factors.5 The growing public health burden and 
complications of type 2 diabetes in South Asia which strength-
en by the findings, uniform with global estimates by the Inter-
national Diabetes Federation3 and projections by King et al.22

This study coincides with prior research because of significant 
correlation noted between microalbuminuria and HbA1c. Sus-
tained High blood sugar uneven cholesterol levels can predict 
early kidney complications as shown by these studies.12,13,25  

Detecting microalbuminuria at an early stage provides a vital op-
portunity for prompt intervention to prevent the advancement 
towards severe kidney disease and end-stage renal failure.24,25

In summary, our results underscore the necessity of routine 
microalbuminuria screening for individuals with type 2 diabe-
tes. Keeping track of blood sugar levels, blood pressure, and 
body weight should be fundamental aspects of diabetes care. 
Timely identification and management of these factors can sig-
nificantly reduce the likelihood of kidney and cardiovascular 
problems.7,8,26

LIMITATIONS

As, this study was performed at a single tertiary care cen-
ter with comparatively small size, which may constraint the  
accountability of the findings. The capability to establish caus-
al interference is also limited by cross-sectional design. More-
over, confounding influences including specific dietary trends 
and medication compliance were not adjusted. Hence, larger, 
multicentric and longitudinal studies are suggested to confirm 
these outcomes and examine the extended impact of microal-
buminuria among patients with type 2 diabetes.

CONCLUSION

In conclusion, our findings emphasize the requirement of rou-
tine microalbuminuria screening for subjects with type 2 dia-
betes. Monitoring blood sugar levels, blood pressure, and body 
weight should be core elements of diabetes management.
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INTRODUCTION

Dyslipidemia is defined as the abnormal level of any form of 
lipid such as total cholesterol, triglyceride (TG), low density 
lipoprotein-cholesterol (LDL-C), high density lipoprotein-cho-
lesterol (HDL-C), and very low density lipoprotein (VLDL). It 
remains a major modifiable risk factor for cardiovascular dis-
eases (CVDs) globally.1 These lipid imbalances can arise from 
genetic predispositions, poor dietary habits, physical inactiv-
ity, or environmental factors and is associated with high risk 
of cardiovascular diseases (CVDs) that contributes to approxi-
mately 4.4 million deaths annually, a significant burden in low 
and middle-income countries.1 All forms of lipid can contribute 

Pattern of Dyslipidemia among Acute Coronary Syndrome (ACS) Patients at Nepalgunj 
Medical College: A Hospital Based Cross Sectional Study
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ABSTRACT

Introduction: Dyslipidemia is a major risk factor for acute coronary syndrome, with varying patterns across ethnicities and regions, 
such as higher triglyceride levels in South Asians. Aims: To describe the demographic and dyslipidemia patterns among acute 
coronary syndrome patients. Methods: This hospital-based cross-sectional study, conducted from 25 April to 24 October 2024, 
using convenience sampling to enroll 95 patients diagnosed with acute coronary syndrome (unstable angina), Non-ST-segment 
elevation myocardial infarction, ST-segment elevation myocardial infarction admitted to the Intensive Care Unit of our center. 
Data were collected using a structured and semi-structured proforma with demographic details, clinical findings, and laboratory 
results. Informed written consent was obtained from all participants. Results: Among the participants, 54 were male with majority 
from Nepalgunj (22.1%). Risk factor analysis revealed 64% of patients were smokers, 49% had hypertension, and 9% had type 2 
diabetes mellitus. Only 5% of patients demonstrated dyslipidemia with isolated low High Density Lipoprotein Cholesterol. Non-ST-
segment elevation myocardial infarction was the most common presentation. Conclusion: Isolated low High Density Lipoprotein 
Cholesterol was the predominant dyslipidemia pattern in statin-naïve acute coronary syndrome patients in western Nepal, despite 
low overall prevalence suggesting regional variations, possibly due to exclusion of patients on lipid-lowering drugs. These findings 
highlight the need for targeted lipid screening in early management.
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ORIGINAL ARTICLE

to formation of atherosclerosis, being the potential risk factor 
for Acute Coronary Syndrome (ACS). ACS includes ST segment 
elevation Myocardial Infarction (STEMI), Non ST segment el-
evation Myocardial Infarction (NSTEMI) and Unstable Angina. 
The pattern of dyslipidemia has shown to be different among 
different ethnicity and geographical region e.g. South Asians 
tend to have more triglyceride levels and other forms like 
LDL-C. In South Asia, including Nepal, the burden of CVDs is 
rising alarmingly, accounting for nearly 27% of all deaths in the 
region.2 Hypertriglyceridemia is mainly treated with drugs like 
fenofibrates whereas increased LDL-C is treated mainly with 
statins.3 Despite the growing burden of CVDs in Nepal, data 
on dyslipidemia patterns in western Nepal are limited, leaving 
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a gap in understanding how local factors shape cardiovascular 
risk. This study seeks to address this gap by understanding the 
demographic characteristics and dyslipidemia patterns among 
ACS patients.

METHODS

This cross-sectional observational study was conducted at 
Nepalgunj Medical College, Nepal, starting from April 25 to 
October 24, 2024 and enrolled 95 patients using convenient 
sampling. A self-designed proforma was used to collect demo-
graphic (sex, age, address, religion, ethnicity) and clinical data 
(medical history, ECG, echocardiography, CKMB, Troponin I,  
and fasting serum lipid profile obtained the morning after ICU 
admission), with ACS diagnosis based on clinical presenta-
tion, ECG changes, and cardiac biomarkers. Inclusion criteria 
comprised patients with acute coronary syndrome (unstable 
angina, NSTEMI, STEMI) admitted to the ICU; exclusion crite-
ria included stable ischemic heart disease, chronic coronary 
syndrome, Q waves or bundle branch block without prior ECG, 
statin use, and incomplete data. Ethical approval and patient 
consent were not mentioned. Sample size was calculated using 
the formula N = Z²P(1-P)/d² with 95% confidence and 39% dys-
lipidemia prevalence. 

Statistical Analysis

Categorical variables were reported as frequencies and per-
centages, numerical variables as means and standard devia-
tions, analyzed using IBM SPSS version 26.0.

RESULTS

The study population consisted of 95 participants, with a gen-
der distribution of 54 male and 41 female. All the demographic 
findings are listed below (Table I)

Characteristic Percentage Number (n)

Age (years), mean ± SD 58.3 ± 12.1

Male 56.84% 54

Female 43.16% 41

Region

Nepalgunj 22.10% 21

Banke 11.57% 11

Rukum 9.4% 9

Kailali 8.4% 8

Other (Bajhang, Jajarkot, 
Jumla, Kalikot) 48.42% 46

Religion

Hindu 83.15% 79

Muslim 8.4% 8

Buddhist 4.2% 4

Christian 4.2% 4

Table I: Demographic details of Study population

Smoking was prevalent among 64% of participants while Hy-
pertension (HTN) was observed in 49%. Type 2 diabetes melli-
tus (T2DM) was present in 9% and dyslipidemia in 5%. Only five 
percentage of participants had a previous diagnosis of acute 
coronary syndrome (ACS) or chronic coronary syndrome (CCS). 
(Table II)

Risk Factors
n 

(%)

Smoking
61 

(64%)

Hypertension
47 

(49%)

Type 2 DM
9 

(9%)

Prior ACS/CCS
5 

(5%)

Dyslipidemia (known)
0 

(0%)

Table II: Risk factors for dyslipidemia

Overall prevalence of dyslipidemia was 5% (n=5), exclusively 
due to isolated low HDL-C (<40 mg/dL in males, <50 mg/dL 
in females). Mean total cholesterol (148.6 ± 28.4 mg/dL) and 
LDL-C (92.3 ± 22.1 mg/dL) were within normal limits, with only 
2.1% and 1.1% exceeding high-risk thresholds, respectively. Tri-
glycerides were mildly elevated on average (118.4 ± 36.7 mg/
dL), with 3.2% meeting hypertriglyceridemia criteria (≥200 mg/
dL).

Parameter Mean ± SD (mg/dL) Abnormal, n (%)

Total Cholesterol 148.6 ± 28.4 2 (2.1%) ≥240

LDL-C 92.3 ± 22.1 1 (1.1%) ≥160

HDL-C 38.4 ± 6.2 5 (5.3%) low

Triglycerides 118.4 ± 36.7 3 (3.2%) ≥200

Table III: Fasting Lipid Profile pattern of dyslipidemia

Electrocardiogram (ECG) findings revealed non-ST-elevation 
myocardial infarction (NSTEMI) as the most common diagno-
sis (39%, n=37), followed by inferior wall myocardial infarction 
(MI) (18%, n=17) and anterior wall MI (15%, n=14). Other ECG 
findings included unstable angina (4%, n=4), inferoposterior 
wall MI (3%, n=3), sinus rhythm with intraventricular conduc-
tion delay (IVCD) (4%, n=4), extensive anterior wall MI (3%, 
n=3). Echocardiography (ECHO) results showed a range of 
findings, with left ventricular diastolic dysfunction (LVDD) with 
left ventricular ejection fraction (LVEF) of 60% being the most 
frequent (8%, n=8), followed by normal ECHO with LVEF 65% 
(10%, n=10) and LVDD with LVEF 55% (5%, n=5). Other ECHO 
findings included various degrees of akinetic or hypokinetic left 
anterior descending (LAD) territory, inferior wall, or global hy-
pokinesia, with LVEF ranging from 25% to 65%. (Table IV)

Adhikari et at.: Pattern of Dyslipidemia among Acute Coronary Syndrome (ACS) Patients at Nepalgunj Medical College: A Hospital Based Cross 
Sectional Study
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Diagnosis n (%)

NSTEMI
37 

(39%)

Inferior Wall MI
17 

(18%)

Anterior Wall MI
14 

(15%)

Unstable Angina
4 

(4%)

Inferoposterior MI
3 

(3%)

Others (IVCD, extensive AWMI, etc.)
20 

(21%)

Table IV: ACS diagnostic distribution

DISCUSSION

The findings of this study at Nepalgunj Medical College reveal 
a significantly low prevalence of dyslipidemia (5%) among pa-
tients with acute coronary syndrome (ACS), which contrasts 
sharply with patterns observed in other South Asian and Nep-
alese studies. Dyslipidemia, characterized by abnormal levels 
of lipids such as total cholesterol, low-density lipoprotein cho-
lesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), 
or triglycerides (TG), is a well-established risk factor for cor-
onary artery disease (CAD) and ACS globally.1,2 However, the 
low prevalence in this study prompts a closer examination of 
regional variations, methodological factors, and the unique 
characteristics of the study population in comparison to broad-
er South Asian trends. In contrast to our findings, a study by 
Dhungana et al. at Nobel Medical College Teaching Hospital in 
Biratnagar, Nepal, reported a significantly higher prevalence 
of dyslipidemia (62%) among 105 ACS patients.4 Notably, low 
HDL-C was observed in 60.8% of their cohort, aligning with the 
characteristic South Asian lipid profile of elevated triglycerides 
and low HDL-C, as described in the INTERHEART study.2 The 
INTERHEART study, a global case-control study, identified dys-
lipidemia as the strongest contributor to acute myocardial in-
farction (AMI) in South Asians, with a population-attributable 
risk of 49.2%. This is consistent with other South Asian studies, 
such as one from Lahore, Pakistan, which reported dyslipid-
emia in 42.6% of 101 ACS patients, with a high prevalence of 
low HDL-C and elevated triglycerides.5 These findings mark the 
typical atherogenic dyslipidemia profile in South Asians, which 
includes high triglycerides, low HDL-C, and a higher burden of 
small, dense LDL particles despite normal LDL-C levels.

The discrepancy between the 5% dyslipidemia prevalence in 
our study and the higher rates reported elsewhere may be at-
tributed to several factors. First, our study excluded patients 
already on lipid-lowering therapies, such as statins, which 
likely reduced the number of participants with detectable lip-
id abnormalities. This exclusion criterion was not consistently 
applied in other studies, such as Dhungana et al, where only 
27% of patients were on statins, potentially inflating the ob-

served dyslipidemia prevalence.4 Second, the timing of lipid 
profile measurement was within 24 hours of ACS onset which 
may have influenced our results. Lipid levels, particularly total 
cholesterol and LDL-C, can transiently decrease post-ACS due 
to an acute-phase response, as noted by Gore et al. In contrast, 
studies like the one from Lahore collected lipid profiles without 
specifying the exact timing relative to ACS onset, which may 
have depicted more baseline lipid abnormalities.5

Another notable aspect is the regional and demographic 
context of our study. The majority of participants were from 
Nepalgunj and surrounding areas, with a high prevalence of 
smoking (64%) and hypertension (49%), but a relatively low 
prevalence of type 2 diabetes mellitus (9%). This compared 
with other South Asian studies, such as one from Noakhali, 
Bangladesh, which reported dyslipidemia in 73.5% of ACS pa-
tients alongside higher rates of diabetes (37.3%) and smoking 
(38.2%).7 The low diabetes prevalence in our study may partly  
explain the lower dyslipidemia rates, as diabetes is strongly 
associated with atherogenic dyslipidemia, characterized by 
high triglycerides and low HDL-C.8 Additionally, the predomi-
nantly Hindu population (79%) and rural representation in our 
study may reflect lifestyle or dietary patterns; such as lower 
consumption of calorie-rich diets that differ from urban South 
Asian populations, where dyslipidemia is more prevalent due 
to sedentary lifestyles and high-carbohydrate diets.

Compared to broader South Asian trends, our study’s findings 
challenge the existing belief that dyslipidemia is a dominant 
risk factor for ACS in all Nepalese populations. For instance, a 
study by Pokharel et al on Nepalese patients with type 2 dia-
betes reported mixed dyslipidemia (high TG, high LDL-C, low 
HDL-C) in 88.1% of cases, highlighting the synergistic effect of 
diabetes and dyslipidemia in cardiovascular risk.8 Similarly, a 
systematic review of young South Asians with CAD found dys-
lipidemia prevalence ranging from 2.5% to 97.3%, with Ne-
pal-specific studies reporting rates between 9.6% and 46.8%.9 

The low dyslipidemia prevalence in our study may reflect a 
unique subset of ACS patients in western Nepal, where smok-
ing and hypertension appear to play a more significant role 
than lipid abnormalities.

There are several clinical implications of these findings. First, 
the low dyslipidemia prevalence suggests that routine lipid 
screening protocols in ACS patients at Nepalgunj may need ad-
justment to account for patients on lipid-lowering therapies or 
those with transient lipid changes post-ACS. The 2019 ESC/EAS 
Guidelines recommend measuring non-fasting LDL-C soon af-
ter ACS and initiating high-dose statins with ezetimibe if LDL-C 
exceeds 55 mg/dL, a threshold that may not be met in many of 
our patients due to the low dyslipidemia prevalence.3 Second, 
the high prevalence of smoking and hypertension in our cohort 
highlights the need for aggressive risk factor modification be-
yond lipid management, including smoking cessation programs 
and blood pressure control, which are critical for secondary 
prevention in this population.

Adhikari et at.: Pattern of Dyslipidemia among Acute Coronary Syndrome (ACS) Patients at Nepalgunj Medical College: A Hospital Based Cross 
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LIMITATIONS 

Included the exclusion of patients on lipid-lowering drugs, 
which may have skewed the dyslipidemia prevalence, and 
the lack of apolipoprotein measurements (e.g., ApoB, ApoAI), 
which are more strongly associated with cardiovascular risk in 
South Asians. Additionally, the convenience sampling method 
and relatively small sample size (n=95) may limit generalizabil-
ity. Future studies should include larger, multicenter cohorts 
and measure apolipoproteins to better characterize dyslipid-
emia patterns in western Nepal. Longitudinal studies tracking 
lipid profiles before and after ACS could also clarify the impact 
of acute-phase responses on lipid measurements.

CONCLUSION

Isolated low HDL-C is the predominant pattern in ACS patients in 
our study. Smoking and hypertension are the common modifiable 
risks. The low rate of dyslipidemia in ACS patients highlights the 
need for region-specific lipid screening approaches and urgent 
need for focused efforts to encourage healthier lifestyles and  
adequate blood pressure management to address ACS in west-
ern Nepal.
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Obstetric Outcomes: A Comparison of Teenagers and Adults 
Adhikari HN, Sinha K, Pandey A

ABSTRACT

Introduction: Teenage pregnancy poses significant risks to maternal and neonatal health, particularly in low-resource settings like 
Nepal, where adolescent pregnancies are linked to higher morbidity and mortality.  Aims: To compare obstetric outcome between 
teenage mothers and adult mothers. Methods: A hospital based prospective case-control study was conducted at a tertiary hos-
pital in Nepal over six months, including 94 participants (47 teenagers aged 13–19, 47 adults aged 20–35). Data on antenatal com-
plications, delivery methods, and postpartum outcomes were analyzed using SPSS v 24.0 with Chi-square, independent t-tests, 
and Fisher’s exact tests. Results: Teenage mothers were predominantly primigravida (87.2% vs. 29.8%, p<0.001) and had higher 
rates of intrauterine growth restriction (12.8% vs. 2.1%, OR=6.82, p=0.046). Adults exhibited higher cesarean deliveries (40.4% 
vs. 19.1%, p=0.002) and gestational diabetes (4.3% vs. 0%). Postpartum complications were more frequent in adults (14.9% vs. 
6.4%, p=0.189), while teenagers uniquely experienced postpartum eclampsia (2.1%). The second stage of labor was prolonged in 
teenagers (45.89 vs. 28.75 minutes, p=0.001). Conclusion: Teenage pregnancies are associated with intra uterine growth restric-
tion and prolonged labor, necessitating policies to delay childbearing, improve prenatal care access, and enhance nutritional and 
educational support for adolescents in community. 
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INTRODUCTION

The World Health Organization  describes an adolescent or a 
teenager as those between 13 and 19 years of age and preg-
nancy between the age are regarded as teenage pregnancy.1 

Pregnancy in a mother’s life itself carries a lot of impact to the 
maternal morbidity.2 Moreover, teenage pregnancy signifi-
cantly increases risks of developing anemia, hypertensive dis-
orders, and premature rupture of membrane, ruptured uterus, 
antepartum/postpartum hemorrhage and chorioamnionitis 
during/after pregnancy.3,4,5 These risks could possibly endan-
ger the maternal and fetal outcome.6 Neonatal complications 
include birth asphyxia, stillbirth, neonatal deaths, intrauterine 
death, respiratory distress, low birth weight, neonatal sepsis, 
IUGR, jaundice, congenital anomalies, meconium aspiration, 
and low birth weight APGAR score, and so on.7 Teenage preg-
nancy stands as a major issue in Nepal since NDHS (2022) 
reports that motherhood or first pregnancy exists in 14% of 
females aged 15 to 19. The problem worsens because Nepal 
has significant rates of child marriage coupled with restrict-
ed healthcare access and insufficient education about sexual 
and reproductive health.9 8 The risks of teenage pregnancy 

are heightened in South Asian settings like Nepal because of 
reduced access to quality prenatal care together with limited 
skilled medical assistance and limited healthcare systems.1 
This study addresses by examining age-specific obstetric risks 
to inform targeted interventions.10 Young mothers generally 
lose access to both educational and economic opportunities 
because of these factors which create long-term poverty and 
negative health results.11 Research exploring the obstetric  
results of teenage pregnancies remains scarce throughout  
Nepal while the situation remains poorly studied within tertia-
ry medical facilities. Thus this research evaluates the delivery 
results for teenage pregnancies treated at a tertiary hospital.

METHODS

This is a Hospital based prospective case control study conducted 
at Obstetrics and Gynaecology ward of Nepalgunj Medical Col-
lege, Kohalpur for 6 months from October 2024 to March 2025. 
The estimated prevalence of teenage pregnancy was taken 
as 14% as per Nepal demographic and health Survey 2022   
findings. The required sample size calculated according to 
Cochran's formula and was calculated to be 47 for both the 
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“cases” and “control” groups. Therefore, the total sample size 
comprising both the study and control group was 94. This was 
an unmatched case–control study; cases and controls were not 
matched on any demographic or obstetric variables. All eligible 
teenage mothers (13–19 years) presenting for delivery during 
the study period were consecutively enrolled-no lottery or sys-
tematic random sampling methods were used. For each teen-
age delivery included as a case, the next eligible delivery of an 
adult mother (20–35 years) was enrolled as the control.  Thus, 
recruitment was consecutive and feasibility-based within the 
labor ward workflow.  

All the study participants were explained about the research 
in detail in their native language. After obtaining informed 
written consent, questionnaire was filled with direct inter-
views on the Performa. The questionnaire was based on the 
normal obstetric assessment proforma in the institution and 
already tested survey instruments on maternal health. The 
expert review of two senior obstetricians served as a means 
of content validity. Pilot testing was also conducted using 10 
participants (not included in analysis), but only slight wording 
changes were done to enhance clarity. Recall bias was reduced 
through the use of interviews after delivery and cross valida-
tion of self-reported data with the antenatal records in case 
possible. Research was carried out after obtaining approval 
from the Institutional Review Committee (IRC) of Nepalgunj 
Medical College. Any mothers below the 18 years of age, dual 
written consent from her parents and herself were obtained. 
The data extracted were strictly confidential.  

Inclusion criteria:   

1. Cases between 13-19 years of age and controls between 
20-35 years who were willing to take part in the study after 
informed consent were included. 

2. Both primigravidae and multigravidae were included in cas-
es and control. 

Exclusion criteria:  

1. Any pregnancy below 13 years of age and above 35 years of 
age and those who didn’t wish to be included in the study were 
excluded from the study. 

2. Pre-existing conditions like diabetes mellitus, heart diseases, 
chronic hypertension along with pregnancy were excluded 
from the study. 

Statistical Analysis

Collected data were entered in specially structured proforma 
and analysed statistically in Microsoft Excel 2019 MSO (Version 
2021 Build 16.0.14827.20158) 64- bit and IBM SPSS V  26.0 and 
Categorical variables were compared using χ² or Fisher’s exact 
tests; continuous variables with t-tests/Mann-Whitney U tests.

Variables: 

Maternal parameters reviewed were maternal age at delivery, 

gravida, period of gestation at the time of delivery, antenatal 
complications along stay at hospital the complications, nature 
of delivery (spontaneous/induced), mode of delivery (vagi-
nal/instrumental/LSCS), total days of hospital stay during the 
course of delivery. Antenatal complications included pre-labor 
rupture of membrane (PROM), Intra-uterine Growth restric-
tion (IUGR) (>2.5 SD below the mean weight for gestational 
age), oligohydramnios and anemia (Hb <9 gm/dL), infections, 
Pregnancy Induced Hypertension (PIH), Gestational Diabetes 
Mellitus (GDM), Antepartum hemorrhage (APH).  

RESULTS

A total of 2728 deliveries were accounted at our hospital 
during the study period. The hospital's teenage (15-19) preg-
nancy rate was 8.43% (230/2728) compared to 86.8% adult 
(20-35) pregnancies (2369/2728), with 4.77% belonging to age 
group >35 years. 

1. Demographic Characteristics

Characteristic Teenage Adult Statistical 
Test p-value 

Primigravida (%) 
41 

(87.2%) 
14 

(29.8%) 
χ² <0.001

Multigravida (%) 
6 

(12.8%) 
33 

(70.2%) 

Table I: Baseline Comparison 

Among the age group included in the study, teenagers were 
significantly younger (18.19 ± 0.97 years vs 26.77 ± 4.54 years) 
(Δ=8.6 years, p<0.001) and were predominantly primigravida 
(87.2% vs 29.8%, p<0.001). Adults had higher parity (70.2% 
multigravida vs 12.8%, p<0.001), including 14.9% with ≥ G4.

2. Antenatal Complications

Complication Teenage 
(n=47)

Adult

(n=47)

p-value 
(Fisher's 

Exact) 

Odds 
Ratio 

(95% CI)  

Anemia 
5 

(10.6%) 
4 

(8.5%) 
0.723 

1.28 
(0.34–4.83) 

Threatened 
Abortion 

1 
(2.1%) 

1
 (2.1%) 

1.000 
1.00 

(0.06–16.30) 

PIH 
2 

(4.3%) 
4 

(8.5%) 
0.403 

0.48
 (0.08–2.82) 

Infection (INF) 
2

 (4.3%) 
6 

(12.8%) 
0.133 

0.31
 (0.06–1.63) 

GDM 
0 

(0%) 
2 

(4.3%) 
0.155 - 

APH 
1

 (2.1%) 
3 

(6.4%) 
0.307 

0.31 
(0.03–3.14) 

IUGR 
6 

(12.8%) 
1 

(2.1%) 
0.046* 

6.82
 (1.13–41.30) 
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Oligohydramnios  
1 

(2.1%) 
2 

(4.3%) 
0.558 

0.48 
(0.04–5.54) 

PROM 
1

 (2.1%) 
0 

(0%) 
0.316 - 

Macrosomia 
0

 (0%) 
1 

(2.1%) 
0.316 - 

Table II: Comparison of Antenatal Complications between study 
and control group 

The most reported complication among the control group was in-
fection 12.8% vs. 4.3% in study group (p=0.133, clinically notable). 
However, IUGR 12.8% was the most reported complication among 
the study group vs. 2.1% in adults (p=0.046, OR=6.82). Higher PIH 
trends were seen (8.5% vs. 4.3%) and GDM (4.3% vs. 0%) in adults 
along with higher APH (6.4% vs. 2.1%) within the control group. 
Macrosomia was only reported in the control group (2.1%). 

3. Delivery Outcomes

Complication Teenage 
(n=47)

Adult

(n=47)

p-value 
(χ²/

Fisher's 
Exact) 

Risk 
Ratio 

(95% CI)  

Vaginal Delivery (VD) 
38 

(80.9%) 

28 

(59.6%) 
0.002*  

1.36 

(1.11–1.66) 

- Spontaneous (SVD) 
34 

(72.3%) 

26 

(55.3%)  
0.082 

1.31 

(0.96–1.78) 

- Instrumental/
Assisted 0 (0%) 0 (0%) - - 

Cesarean Section 
(CS) 

9 

(19.1%)  

19 

(40.4%) 
0.002* 

0.47 

(0.24–0.93) 

- Elective CS 

(EL LSCS) 

1

 (2.1%) 
7 

(14.9%) 0.025* 
0.14 

(0.02–1.04) 

- Emergency 	
CS (EM LSCS) 

8 

(17.0%) 

12 

(25.5%) 
0.303 

0.67 

(0.30–1.48) 

Table III: Mode of Delivery 

LSCS rate was more than double in adults (40.4% vs 19.1%, 
p=0.002), primarily due to previous cesareans (8.5% vs 0%). 
Adults had 7 times higher elective CS rate (14.9% vs. 2.1%, 
p=0.025). CPD (11.1%), transverse lie (22.2%), PROM (11.1%) 
were the major indications for LSCS among the cases. How-
ever, Severe pre-eclampsia (5.3%), big baby (5.3%) were the 
major causes of induction in the control group.

4. Hospitalization

Hospitalization Teenage Adult p-value 
(t-test) 

Total Stay (days) 3.34 ± 1.33 3.13 ± 0.64 0.421 
ANC Hospitalization 2.1% 17.0% 0.013* 

Table IV: Duration of hospital stay among groups 

We observed no difference in total stay; (3.34 ± 1.33 days, 

p=0.421). Adults required more ANC admissions for obstet-
ric related complications; and this was statistically significant 
(17% vs 2.1%, p=0.013). 

5. Duration of Labor

Stage Teenage 
(n=38) Adult (n=28) p-value (Mann-

Whitney) 
1st Stage 8.09 ± 1.34 hrs 7.36 ± 1.70 hrs 0.052 (NS) 
2nd Stage 45.89 ± 21.56 

mins 
28.75 ± 12.18 

mins 0.001* 

Table V: Stage-wise duration of labor

We observed no significant difference in the duration of first 
stage of labor (8.09 hours vs 7.36 hours, p=0.052) between the 
study and control groups. Teenagers had a 17-minute prolon-
gation (45.89 minutes vs 28.75 minutes, p=0.001).

6. Postpartum Complications 

Complication Teenage 
(n=47)

Adult

(n=47)

p-value 
(Fisher's 

Exact) 

Odds 
Ratio 

(95% CI)  

Any Complication 
3 

(6.4%) 
7 

(14.9%) 
0.189 

0.39 
(0.10–1.58) 

Postpartum 
Hemorrhage 

(PPH) 

1 
(2.1%) 

2 
(4.3%) 

0.558 
0.48 

(0.04–5.54) 

Infectious 
Complications 

1 
(2.1%) 

5 
(10.6%) 

0.092 
0.18 

(0.02–1.56) 

- Puerperal Sepsis 
1 

(2.1%) 
0

 (0%) 
0.316 - 

- Mastitis 
0 

(0%) 
1 

(2.1%) 
0.316 - 

- PP Pyrexia 
0

 (0%) 
4 

(8.5%) 
0.043* - 

Eclampsia 
1

 (2.1%) 
0

 (0%) 
0.316 - 

Table VI: Complications following delivery, Infections- Mastitis, 
Puerperal Pyrexia, Puerperal Sepsis

Adults had higher complication rates (14.9% vs. 6.4%), though 
not statistically significant (p=0.189). Adults had five times 
higher infections (10.6% vs. 2.1%, p=0.092), driven by pyrexia 
(8.5% vs. 0%). But Teenagers reported unique post partum ec-
lampsia cases (2.1%).

DISCUSSION

Teenage pregnancies accounted for 8.43% of deliveries, align-
ing with Nepal’s national average (8-10%) but lower than rural 
cohorts (15-20%).13 The mean age of teenagers (18.2 ± 0.97 
years) and adults (26.8 ± 4.5 years) reflects trends in South 
Asia, where early marriage persists despite legal restrictions.14 

Similar age gaps were reported in Nepal (18.2 vs. 26.7 years) 
and Pakistan (18.4 vs. 26.5 years).15,16 Primigravida dominance 
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among teenagers (87.2% vs. 29.8%, p<0.001) mirrors findings 
from India (90%)17 and Bangladesh (84%)18, underscoring 
societal pressures for early childbearing. Adults’ higher parity  
(70.2% multigravida) aligns with regional norms favoring  
repeated pregnancies. IUGR was significantly higher in teen-
agers (12.8% vs. 2.1%, p=0.046), consistent with Pathak et 
al (12.8% vs. 2.1%)15 and Indian studies (18%).20 Biological 
immaturity and nutritional competition between mother and 
fetus likely contribute to such findings.21 

Anemia rates were comparable (10.6% vs. 8.5%, p=0.723), 
contrasting sharply with the study by Pathak et al (28.7% vs. 
5.3%) 15 and Shah et al (58% vs. 55.9%).16 PIH and GDM were 
lower in teenagers (4.3% vs. 8.5%; 0% vs. 4.3%), diverging from 
studies reporting elevated hypertensive disorders in adoles-
cents10, teenage mothers had 6.82 times higher odds of IUGR 
compared to adult mothers, with a 95% confidence interval of 
1.13–41.30 (p = 0.046) which was found consistent with the 
study at Karnali, Nepal.15 

Lower cesarean rates in teenagers (19.1% vs. 40.4%, p=0.002) 
align with Pathak et al (13.8% vs. 41.5%)15 and Kumar et al (18% 
vs. 40%).17 This contrasts with Shah et al (Pakistan), where CS 
rates were comparable.16 Adults’ higher elective CS (14.9% vs. 
2.1%, p=0.025) reflects prior obstetric history (e.g., previous 
scars). Vaginal delivery predominance in teenagers (80.9% vs. 
59.6%, p=0.002) is attributed to pelvic flexibility and smaller 
fetal size, as reported in Nepal and India.15, 17 

Teenagers had a prolonged second stage (45.9 vs. 28.8 min-
utes, p=0.001), likely due to inadequate expulsive efforts or 
pelvic immaturity, corroborating Egyptian studies.23 However, 
first-stage duration was comparable (p=0.052), contrasting 
with reports of prolonged labor in adolescents.24 Duration for 
second stage of labor; in teenagers despite statistical signifi-
cance, this difference is clinically modest (normal 2nd stage: ≤3 
hours for primi).28 

Lower complications in teenagers (6.4% vs. 14.9%, p=0.189) 
contrast with Shah et al (Pakistan), where infections and ane-
mia were higher in adolescents.16 Postpartum pyrexia in adults 
(8.5% vs. 0%, p=0.043) aligns with studies linking advanced age 
to infectious morbidity.25 Unique eclampsia in teenagers (2.1%) 
highlights the need for vigilant postpartum monitoring, target-
ed nutrition programs for teenage mothers26 even in low-risk 
cohorts. Overall reduction is teenage pregnancy and its com-
plication it requires a strict bans on child marriage, as seen in 
Bangladesh’s success.27 

The teenagers were predominantly primigravida and adults had 
higher parity which could have had an impact on cesarean sec-
tion, labor and postpartum complications. These differences in 
nutritional status, social economic background and access to 
antenatal care which is not under total control also could be 
seen to have contributed to the increased IUGR in teenagers. 
Prior obstetric history of adults, including previous cesarean 
delivery, also contributes to the confounding of differences in 
mode of delivery and maternal outcome.

CONCLUSION

Teenage pregnancies showed stronger obstetric risks especial-
ly the increased rates of IUGR and longer second stage labor, 
whereas adult mothers had more cesarean births and postpar-
tum infections. These results make it necessary to put greater 
emphasis on the antenatal nutrition programs among adoles-
cents and early screening of risks as well as the measures that 
can minimize unnecessary cesarean section among adults. Spe-
cific community-based health initiatives and enhanced access to 
teenage reproductive health are still needed. The study did not 
allow evaluating long-term maternal and neonatal outcomes. 
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Trends in Problematic Infection of Lesions: Etiology and Multidrug Resistance

Ranjit S1, Maskey S2, Shrestha R3

ABSTRACT

Introduction: Infection of wound and pus lead to delayed healing, prolonged hospital stay, increased healthcare costs and rising 
mortality and morbidity. Their clinical impact is increased by emerging multidrug resistance, particularly among common patho-
gens in hospital settings. Understanding local bacteriological trends and antimicrobial susceptibility is crucial for guiding effective 
treatment. Aims: To determine the trends in  bacteriological pathogens of infected lesions, assess antimicrobial susceptibility 
patterns, and evaluate the prevalence and distribution of Multidrug Resistant organisms among patients presenting with wound 
or pus infections. Methods: A retrospective descriptive study was conducted at Dhulikhel Hospital from September 2022 to Sep-
tember 2025. All wound and pus samples submitted for culture and sensitivity testing were included. Standard microbiological 
methods were used for bacterial isolation, identification, and antimicrobial susceptibility testing following Clinical and Laboratory 
Standard Institute guidelines. Data were analyzed to determine species distribution, sensitivity patterns, and Multidrug Resistance 
prevalence across age groups. Results: Of 8,199 samples processed, 2,678 (32.7%) showed bacterial growth. Gram-positive or-
ganisms were slightly predominant (55.5%) . Staphylococcus aureus (33.79%) was the most common pathogen showing high sus-
ceptibility to cloxacillin (97.2%) and amoxicillin-clavulanic acid (85.5%), while Methicillin Resistant Staphylococcus aureus isolates 
remained sensitive to linezolid (90.7%) and vancomycin (79.2%). Among gram-negative bacteria, Escherichia coli displayed high 
sensitivity to gentamicin (84.8%) but low susceptibility to β-lactams and carbapenems. Acinetobacter spp. demonstrated extensive 
Multidrug Resistance with poor response to most antibiotic classes. Overall Multidrug resistance prevalence was 51.6%, highest 
among elderly patients (83.3%), followed by adults (54.2%) and children (36.7%). Conclusion: The study highlights Staphylococcus 
aureus and Enterobacterales as major pathogens in wound infections and reveals a concerning rise in Multidrug Resistance, es-
pecially among gram-negative bacilli. These findings emphasize the need for strengthened antimicrobial stewardship, continuous 
surveillance, and evidence-based empirical therapy.
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ORIGINAL ARTICLE

INTRODUCTION

Infective lesion develops from disruption of skin’s defense bar-
rier which favors growth and colonization of pathogens.1,2 The 
infection in lesion delay the healing, leading to long hospital 
stays, complications, financial burden and higher rate of mor-
bidity and mortality in patients.3 The incidence of infected le-
sions may be due to factors like environmental factors, host 
immune response and virulence factor of the microbes. Etiol-
ogy of infections also play an important role in treatment out-
comes of a patient.4,5 The cause of infection of the lesions are 

microorganisms like bacteria, virus, fungus and the bacterial 
microorganisms may also co-exist as polymicrobial organisms 
in chronic infections.6 Bacterial pathogens mostly found caus-
ing these infections are Escherichia coli (E. coli), Staphylococ-
cus aureus (S. aureus), different strains of Klebsiella, Proteus, 
Pseudomonas and Acinatobacter.7 The alarming rise in multi-
drug-resistance (MDR) is a disturbing trend that has emerged 
in recent years which has sparked concerns in appropriate use 
of antibiotics to combat with the infection.5,8,9 Different stud-
ies carried out in Nepal have shown increased rate of resis-
tance towards different antibiotics, specially, increasing rate 
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of Methicillin Resistant Staphylococcus aureus (MRSA) and Ex-
tended Spectrum Beta-Lactamase (ESBL) producing bacteria 
has been reported.6,10 Recognizing the changing patterns of 
microorganisms and their resistance to antimicrobials is es-
sential for effective treatment of infection. This study intends 
to explore current trends in bacterial etiology of infections of 
lesions, prevalence of MDR stains among the causative agents 
and its implications on treatment of the infected patients.

METHODS

The study is a retrospective descriptive study that was con-
ducted in outpatients and inpatients of Dhulikhel Hospital 
who had provided wound/pus swab sample for microbiolog-
ical investigation from the September 2022 to September 
2025. The analysis of the report was done at department of 
Microbiology, Dhulikhel Hospital. All the culture sensitivity 
reports of wound/pus swab has been included in the study. 
All age groups of patients were selected. For the microbiolog-
ical investigation, sterile cotton swabs or sterile syringes were 
used to collect pus samples from infected wound and were 
labeled properly with patient’s details along with date and 
time of sample collection. The collection and labeling of sam-
ples were done by trained nurses of respective departments. 
Collected samples were delivered to microbiology laboratory 
within an hour for microbiological tests. Microscopic examina-
tion was done after gram stain for presumptive identification 
of gram positive and gram-negative bacteria.11,12 

Culture and identification of isolates: Samples were inoculat-
ed into MacConkey agar and Blood agar. They were then in-
cubated at 370C for 24 hours. After incubation, grown isolates 
were identified according to standard microbiological criteria 
such as colonies morphology, gram stain and biochemical 
properties.11,13  Gram positive cocci were identified up to spe-
cies level by Catalase test, Coagulase test and by using Op-
tochin and Bacitracin disc whereas gram negative bacilli are 
identified by Catalase test, Oxidase test, Indole test, Motility, 
Hydrogen sulfide production, Triple sugar iron test, Urease 
test and Citrate test.12,14

Antibiotic Susceptibility test (AST): Antibiotic susceptibility 
test were performed for all bacterial isolates by a modified 
Kirby – Bauer disk diffusion method according to the guide-
lines of Clinical and Laboratory Standard Institute (CLSI) on 
Mueller Hinton Agar.15 

Statistical Analysis:

Data were analyzed using SPSS version 16. Categorical vari-
ables were summarized as frequencies and percentages. The 
chi-square test was applied to assess the association between 
age groups and MDR status, with p<0.05 considered statisti-
cally significant.

RESULTS

Among 8199 pus samples that were processed for bacterial 
culture and sensitivity, 2678 (32.7%) showed bacterial growth 
and 5521(67.3%) showed no growth. Slight male predomi-
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nance in culture positivity was seen 1523 (56.9%) were from 
males and 1155 (43.1%) were from females.

Among 2678 bacterial isolates, 1487 (55.5%) were gram pos-
itive organisms and 1191 (44.5%) were gram negative. The 
most pre-dominant organism was found to be Staphylococcus 
aureus (33.8%) followed by Escherichia coli (19.6%), Entero-
coccus (9.5%), Coagulase-negative staphylococci (9.4%) and 
Klebsiella pneumoniae (9.0%). Proteus spp., Pseudomonas 
spp. Streptococcus spp., Enterobacter spp., Acinetobacter spp., 
Klebsiella oxytoca, Citrobacter spp. and Methicillin Resistant 
Staphylococcus aureus (MRSA) were among the less frequent 
isolates.

Antibiotic sensitivity pattern:

Among gram positive organisms, Staphylococcus aureus has 
shown to be highly sensitive to Cloxacillin (97.2%) and Amoxy-
cillin-clavulinic acid (85.5%) and sensitivity was low to Penicillin 
(17.3%). Enterococcus spp. showed high sensitivity to Linezolid 
(93.7%) and vancomycin (87.8%). For MRSA isolates, Vancomy-
cin (79.2%) and Linezolid (90.7%) proved to be fairly effective. 

Among gram negative organisms, Escherichia coli was highly 
sensitive to Gentamicin (84.8%), moderately sensitive to Cip-
rofloxacin (48.9%) and showed lowed low sensitivity to B-lac-
tam antibiotics (Imipenem and meropenem both 25.6%). Pro-
teus spp. showed high sensitivity to Ceftriaxone (73.8%) and 
Cefoperazone (66.2%), Pseudomonas showed high sensitivity 
to Cefepime (64.3%) and Ciprofloxacin (67.9%), Acinetobacter 
spp. has shown distinct multidrug-resistance with low sensitiv-
ity to most of the antibiotics including carbapenems (Imepen-
em 39.3%).

MDR

The overall prevalence of MDR was 51.6%, elderly population 
was highly burdened (83.3%) than adults (54.2%) and pediatric 
patients (36.7%) (p<0.05).

Trends in MDR has revealed significant rise in Gram-Negative 
Bacilli (GNB). The burden of MDR was heaviest in Acineto-
bacter, which showed resistance to almost all antibiotic classes 
like cephalosporins, fluoroquinolones, carbepenems and B-lac-
tam inhibitors. K. pneumoniae and E. coli showed markedly de-
creased susceptibility towards cephalosporins, fluroquinolones 
and carbapenems indicating increasing multidrug resistance 
and expanding carbapenem-resistant enterobacterales (CRE). 
MRSA and enterococcus species were the main gram positive 
organisms where MDR was observed. Last resort drugs like 
Linezolid and Vancomycin has proven to be still effective.
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Organisms Count Percentage (%)

Staphylococcus Aureus 905 33.79

Escherichia coli 526 19.64

Enterococcus spp. 254 9.48

Coagulase Negative 
Staphylococcus (CONS) 251 9.37

Klebsiella Pneumoniae 241 9.00

Proteus spp. 106 3.96

Pseudomonas spp. 100 3.73

Streptococcus spp. 75 2.80

Enterobacter spp. 74 2.76

Acinetobacter spp. 65 2.43

Klebsiella Oxytoca 43 1.61

Citrobacter spp. 36 1.34

Methicillin Resistant 
Staphylococcus (MRSA) 2 0.07

Table I: Distribution of different organisms isolated from infected 
lesions
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Table II: Gram positive organisms and its sensitivity to different antibiotics
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Table III: Gram-negative organisms and its sensitivity to different 
antibiotics
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Figure 1: Bacterial Trend analysis across period of three years

Figure 2: Trends of Gram-negative vs gram positive bacteria

Age 
Group

Multidrug 
Resistant 

n (%)

Non-
Multidrug 
Resistant 

n (%)

Total p-value Remark

Pediatric 
(<15 yrs)

226 
(36.7%)

390
(63.3%)

616 <0.05 Significant

Adult 
(15–59 
yrs)

 825
(54.2%)

697
(45.8%)

1522

Elderly 
(≥60 yrs)

450
(83.3%)

 90
(16.7%)

540 <0.05 Significant

Total
1501

(51.6%)
1177

(48.4%)
2678

Table IV: MDR according to age-group

DISCUSSION

This study showed 32.7% of bacterial growth in the infected 
lesions. The positivity rate is comparable to finding from oth-
er studies on pus/wound infections of south-Asian countries 
where the rate ranges from 25-40%.8 The culture positivity in 
almost 1/3 of the samples reflects the burden of pyogenic in-
fections and need for appropriate measures for the control. 
A slight male predominance was observed where 56.87% of 
male population showed culture-positivity. This predomi-
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nance is relatable to the studies reporting men to more fre-
quent exposure to outdoor activities and risky occupations 
leading to trauma and injuries.16

Organisms: 

The predominance of gram-positive organisms (55.5%), es-
pecially Staphylococcus aureus as the most common isolate 
(33.79%) is in accordance to the global data17 where S. aureus 
has been persistently identified as the main organism respon-
sible for causing wound and soft tissue infections. The pres-
ence of gram negative organisms like Klebsiella pneumoniae 
(9%), Proteus spp., Pseudomonas spp. and Acinetobacter spp. 
which are usually found in hospital-acquired infections indi-
cates the importance of GNB pathogens in wound infections. 
Similar observations has been found in other studies from In-
dia and Nepal as well.18 Its detection has highlighted the im-
portance of gram negative organisms in pus/wound infection 
in hospital settings.

Antibiotic Sensitivity patterns:

Among gram positive organisms, S. aureus was highly sensitive 
to cloxacillin (97.2%) amoxicillin-clavulinic acid (85.5%) and 
moderately sensitive to erythromycin (60.6%) and ciprofloxa-
cin (47.4%). This trend in sensitivity of gram positive organisms 
indicates that the dominance of methicillin-susceptible strains 
is still prevalent in hospital settings. Prior studies from Nepal 
also shows similar results.19 The prevalence of MRSA was very 
low (0.07%) and this demonstration can be considered as a 
positive sign. The principal drugs used for the MRSA isolates 
like vancomycin and linezolid20 demonstrated high suscepti-
bility with Linezolid being 90.7% susceptible and vancomycin 
being 79.2% susceptible. Global reports demonstrating van-
comycin-sensitive Enterococci (VSE)21 aligns with our findings 
that show high sensitivity to gentamicin (89.4%), vancomycin ( 
87.8%) and linezolid (93.7%).

Gram negative bacteria, mostly E. coli, Citrobacter and 
K. oxytoca showed high sensitivity to gentamicin  with  
sensitivity of 84.8%, 89.5% and 100% respectively. The 
uprising strains of carbapenem-resistant enterobac-
terales (CRE)22 is quite notable and should not be ignored.                                                                                                                                         
Cotrimoxazole and cefepime has proven to be not much ef-
fective overall, especially against E. coli and acinetobacter 
indicating widespread trends in resistance to the antibiotics.23 

Colistin, which is often considered as last-resort antibiotics 
demonstrated reduced effectiveness in our study which is a 
matter of concern worldwide.24

Multidrug resistance

Multidrug resistance was observed across all age groups. 
The widespread existence of this multidrug resistant strains 
is quite alarming. Among pediatric, adult and old age groups, 
MDR infections were more frequent among old age groups. 
This finding were also observed in other studies25 where co-
morbidities and frequent exposure to antibiotics might have 
been its cause.
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LIMITATIONS

This study has some limitations. Its retrospective design restricts  
further processing of the clinical samples for more accurate 
results. Even if our hospital is the main tertiary care center and 
covers large area and population, it is considered as a single 
center study-so, the results might not reflect/ cover the situa-
tion of our country as a whole.

CONCLUSION

The findings in this study has reflected typical patterns of 
bacterial microorganisms that are isolated in pus and wound 
infections where Staphylococcus aureus and Enterobacterales  
were the main bacterial pathogens. Antibiotic resistance 
trends from this study reflects the disturbing rise of the MDR 
microorganisms and need for urgent address to this situation.
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ORIGINAL ARTICLE

Prevalence of Ocular Morbidity Among Road Traffic Accident Patients and its 
Management at a Tertiary Care Centre

Kafle PA, Chaudhary NP, Goyal N

ABSTRACT

Introduction: Road traffic accidents are a significant cause of preventable ocular morbidity. They can lead to permanent visual 
impairment and reduction in quality of life. Aims: To determine the prevalence, clinical spectrum, and management of ocular 
injuries among RTA patients presenting to a tertiary care center in Nepal. Methods: A hospital-based observational cross-sectional 
study was conducted at Birat Medical College Teaching Hospital. A total of 278 patients presenting with road traffic accidents 
were enrolled through consecutive sampling. Comprehensive ophthalmic examination was performed for all patients, and ocular 
injuries were classified based on standard trauma classifications. Statistical analysis was performed to see the associations between 
variables. Results: Ocular involvement was detected in 19.1%. Male predominance (65.5%) was recorded. Two-wheeler riders 
constituted 66.5% of road traffic accidents victims and 77.36% of those with ocular injuries. Those with ocular injuries 66.03% 
were not using helmets, and alcohol intake was reported in 53.8%. Periocular injuries were the most common (65%). A significant 
association was observed between nature of travel and ocular injury (p = 0.0002), and between mode of accident and ocular 
involvement (p = 0.0000). At presentation, 71.7% of patients had normal visual acuity, and most were managed conservatively.
Conclusion: Ocular injuries represent a significant yet preventable consequence of road traffic accidents. Strengthening road safety 
regulations, promoting helmet use, and ensuring early ophthalmic evaluation are essential to reduce RTA-related ocular morbidity.
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INTRODUCTION

Road traffic accidents (RTAs) remain one of the leading causes 
of preventable injury worldwide and place a substantial 
burden on healthcare systems. While life-threatening injuries 
often receive immediate attention, ocular trauma is frequently 
underestimated. It has potential to cause profound visual 
disability.1 Given the anatomical proximity of the eyes to the 
craniofacial skeleton, ocular structures are vulnerable during 
high-impact trauma.2 Injuries may occur as part of polytrauma 
or as isolated events.3 The severity of ocular damage depends 
on the magnitude and direction of force, the nature of the 
impacting object, and the presence or absence of protective 
measures. Clinical presentations range from simple eyelid 
abrasions to devastating injuries such as globe rupture or optic 
nerve trauma, which may result in irreversible vision loss and 
long-term visual impairment.4 We can usually find multiple 

orbital bone fractures that lead to complicated management 
protocols requiring multidisciplinary approach.4 Several 
contributing factors influence the pattern of ocular involvement 
in RTAs, including the mode of transportation, helmet or 
seatbelt use, alcohol intake, and delay in seeking medical care.5 
Studies have shown that 10–15% of all ocular injuries requiring 
hospitalization are attributed to road traffic accidents, with the 
majority involving young male adults who are economically 
productive members of society.6,7 Although studies from Nepal 
and neighboring regions have described general ocular trauma 
patterns, focused data on RTA-related ocular injuries and their 
management are limited. This study was therefore designed to 
assess the prevalence, spectrum, clinical characteristics, and 
management strategies of ocular injuries.
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METHODS

This observational cross-sectional study was conducted 
at Birat Medical College Teaching Hospital, Budhiganga, 
Nepal, involving patients presenting to the Emergency and 
Ophthalmology Departments following RTAs. All eligible 
patients attending during the study period were screened for 
inclusion. The study duration was from the date of acceptance 
of IRC( Ref- IRC-41-2081/2082) till data collection of sample 
size was achieved, which was from June 2025 to October 2025. 
Patients of all age groups and both genders who sustained 
injuries due to RTAs were included. Sample size was determined 
using standard prevalence-based calculation, assuming a 
prevalence of 23.63%,8 resulting in a minimum sample size 
of 278. Consecutive sampling was used, and patients were 
enrolled until the required number was reached. Individuals 
were included if they presented directly to the hospital 
following an RTA and received ophthalmological assessment 
and initial management. Exclusion criteria included non-RTA-
related ocular injuries, prior treatment received elsewhere 
before presentation, or refusal to participate.

Data collection was carried out using a predefined structured 
proforma covering socio-demographic factors, mechanism of 
injury, type of impact, type of vehicle involved, use of protective 
gear, alcohol intake, systemic injuries, ophthalmic findings, 
and treatment details. Ophthalmic examination included 
assessment of visual acuity, slit-lamp evaluation, intraocular 
pressure measurement (when appropriate), and fundoscopy 
with pupillary dilation. Imaging modalities such as X-ray or CT 
scan were used when clinically indicated. Ocular injuries were 
categorized according to standard trauma classification systems. 
Visual acuity was graded following WHO criteria, and injuries 
requiring operative intervention or associated with significant 
structural damage were considered severe.

Statistical analysis

Data analysis was performed using statistical software. Chi-
square tests were used to determine associations between 
categorical variables, and a p-value of less than 0.05 was 
considered statistically significant. Ethical clearance was 
obtained from the Institutional Review Committee of Birat 
Medical College Teaching Hospital.

RESULTS

Among the 278 RTA patients included in the study, the 
majority (85.6%) belonged to the 15–59-year age group. Male 
patients predominated consistent with high-risk working-age 
population, accounting for 65.5% of cases, with a male-to-
female ratio of 1.9:1. Only a small proportion of pediatric age 
group were involved in RTAs. (figure.1)

Figure 1:  Age distribution among study populations

Two-wheeler users represented the largest group of 
accident victims (66.5%) followed by 4-wheelers (15.5%) and 
pedestrians (10.8%). (figure 2). Among those with ocular 
injuries, 77.36% were two-wheeler riders. Lack of helmet or 
protective equipment was noted in 66.03% of patients with 
ocular trauma. Alcohol consumption at the time of accident 
was documented in 53.8% of cases. 

Figure  2: Nature of travel among RTA patients

Collision was the most frequent mechanism of injury (56.8%), 
followed by sideways (23.7%) and frontal impacts (11.9%). Figure 3

 	

Figure 3 : Showing type of impact among RTA patients

Ocular involvement was detected in 19.1%( n= 53 ) of all RTA 
patients.  Among them 51% had left eye involved followed 
by righteye an both eyes (40% and 9%). Periocular injuries 
were most common (65%), followed by combined globe and 
periocular injuries (28%) and isolated globe injuries (8%)  

Kafle et al.: Prevalence of Ocular Morbidity Among Road Traffic Accident Patients and its Management at a Tertiary Care Centre
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(figure 4). Closed globe injuries accounted for the majority, 
with contusions being the most frequent subtype seen in 
17 patients(89.47%) and 2 patients had lamellar laceration 
(10.52%). Only one case of open globe injury was identified. 
Among  periocular injuries 43 of them had only eyelid injuries 
and  6 of them had orbit involved along with eyelid in a form 
of orbital fractures of varying severity.

Figure 4: Site of ocular injuries

A statistically significant relationship was found between type of 
vehicle used and ocular injury (p = 0.0002), as well as between 
mechanism of accident and ocular involvement (p = 0.0000), 
particularly in sideways and frontal impacts. Sideways and frontal 
collisions show notably higher injury rates compared to projectile 
or in-determinant modes. At presentation, most patients (71.7%) 
had normal visual acuity. Out of total cases of ocular injuries 2 had 
severe visual impairment due to severe echymosis with orbital  
fracture. Three of those who were categorized as blind had closed 
globe injury leading to rupture, total hyphema and open globe 
injury. The distribution of visual impairment is shown below:

Visual acuity Number Percentage % 

Normal 38 71.7

Visual impairment 10 18.9

Severe visual 
impairment 2 3.8

Blind 3 5.6

Table I:  showing distribution of vision according to WHO criteria

Management was primarily conservative or minimally invasive. 
Medical treatment accounted for 45.3% of cases and surgical 
management was done in 54.7% of cases. Among surgical 
management eyelid repair was most common accounting for 
45.3% Other interventions included scleral repair, hyphema 
wash, orbital fracture repair, conjunctival repair, and foreign 
body removal.

Type of management Number Percentage

Medical 24 45.3

Surgical 29 54.7

Total 53 100

Table II: Modalities of management

Types of  surgical management Number Percentage %

Lid repair 24 45.3

Scleral repair 1 1.9

Lid+ conjunctival repair 1 1.9

Hyphema wash 1 1.9

Orbital # repair 1 1.9

Foreign body repair 1 1.9

Table III: Surgical  Management

DISCUSSION

The present study demonstrates that ocular injuries are a 
notable consequence of RTAs, affecting nearly one-fifth of 
cases. There were 278 cases of RTAs, a substantial proportion 
(85.6%) fell within the 15-59 year age range. Young males 
constituted the most affected population, reflecting their 
higher exposure to traffic and greater involvement in high-risk 
driving behaviors. This finding is similar to study conducted by 
Das S et al at Guhawati Medical college which has reported 
that 75.2% of ocular injuries from RTA occurred in males, with 
most patients being in their third and fourth decades of life.9 
Our study had male predominance (male : female = 1.9:1), 
consistent with  studies that report 80 -88.40% of men as 
more frequent victims of  road traffic-related ocular injuries.8,10  
Two-wheeler riders constituted the majority (66.5%) of RTA 
victims and 77.35% in those who had ocular injuries due to 
RTAs and poor helmet compliance (66.03%) emerged as a 
key modifiable risk factor. This is particularly concerning, as 
the lack of protective gear is a well-established risk factor for 
facial and ocular trauma. Previous studies similarly report high 
prevalence of ocular injuries among two-wheeler riders and 
low usage of helmets - for instance, in a large trauma-database 
study, lack of protective gear was significantly associated with 
increased risk of orbital fractures (OR = 2.4; p < 0.0001).11 A 
study done in north India shows  only 30.53% of 2 wheeler 
riders sustained eye injuries which is much lesser than our 
study.8 where as studies by other authors in India  have 
87.33% and 73.6% of ocular injuries occurred in two-wheeler 
riders.12,13 Not using helmets have greater impact in RTAs and 
ocular morbidity. Findings of our study (66.03%) regarding this 
has a similar finding with the study done in Northern India.8 
Thus travelling without wearing protective gears is one of the 
major modifiable risk factors for RTA related ocular injuries. 
Alcohol consumption also played a substantial role in accident 
occurrence and severity(53.8%). Similar results(42.10 %) 
were seen in other study.8 Driving under the influence of 
alcohol is a risk factor for ocular morbidity in RTAs.5 These 
findings highlight the urgent need for stronger enforcement 
of safety regulations and public awareness initiatives.

Regarding the type of impact, collision was the most common 
mode (56.8%), followed by sideways impact (23.7%) and frontal 
impact (11.9%). Similarly in another study, frontal collision 
(37.89%) was the commonest followed by sideways impact 
(26.32%).8 There is a significant association between the 
mode of accident and ocular injury(p = 0.0000),especially with 
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sideways and frontal collisions. This suggests that certain types 
of impacts may confer higher risk to ocular structures, maybe 
due to greater force transmission to the face. This emphasizes 
the importance of preventive road safety measures. Ocular 
involvement was present in 19.1% of RTA victims in our study. 
Approximately 1 in 5 RTA patients presented with ocular 
morbidity. By putting 95%CI prevalence is 14.4%-23.8%. 

Similar prevalence was seen in the study which was done in a 
tertiary center of northern India.8  This study shows morbidity 
was slightly more predominant in the left eye (43.4%). 
Some of the other studies had right eye involvement (52%, 
53.8%).14,15 Most ocular injuries involved periocular tissues 
(65%), with closed globe injuries being more prevalent than 
open globe injury. This pattern aligns with observations from 
similar regional studies where periorbital edema and eyelid 
lacerations dominated the spectrum of ocular trauma.14,16 
Within closed globe injuries, contusion was predominant and 
open globe injuries were rare (only 1 patient had zone 2 open 
globe injury-scleral perforation). This is similar to findings 
in several studies where closed globe injuries significantly 
outnumber open globe trauma in RTA-related eye injuries.12,17,18 
As there were less number of vision threatening injuries 71.7 % 
of patient’s presenting visual acuity was normal(WHO criteria).

The predominance of normal visual acuity at presentation 
suggests that many injuries were superficial; however, the 
potential for delayed complications must not be overlooked. 
In terms of management, nearly half of the patients (45.3%) 
were treated medically, and an equal proportion underwent 
lid repair. Surgical interventions such as scleral repair, 
hyphema wash, orbital fracture repair, or foreign body 
removal were rare. This again underscores that many RTA-
related ocular injuries are superficial or non-penetrating, 
amenable to conservative or minor surgical management. 

LIMITATIONS

This study was limited by its hospital-based design, which 
may not reflect the true community burden. Self-reported 
data on helmet use and alcohol intake may be subject to bias. 
Lack of long-term follow-up prevented assessment of final 
visual outcomes. Additionally, detailed evaluation of posterior 
segment involvement was limited, potentially underestimating 
severe ocular sequelae.

CONCLUSION

Ocular trauma represents a significant yet largely preventable 
morbidity among RTA victims, particularly among two-wheeler 
riders. Low usage of protective gear and high prevalence of 
alcohol involvement underline critical areas for intervention. 
Despite the fact that most injuries were closed-globe or 
periocular (with generally good visual prognosis), effective 
prevention strategies could further reduce the burden. 
Strengthening emergency eye trauma services and enforcing 
road safety measures are both essential steps toward mitigating 
this public health challenge.
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ORIGINAL ARTICLE

Histopathological Spectrum of Orofacial Lesions: Insights from a Tertiary Hospital in Western 
Nepal

Adhikari M1, Jaiswal R1, Giri A1, Shah B1, Mahat AK2 

ABSTRACT

Introduction: Oral and maxillofacial region is a composite anatomical area where variety of lesions occurs ranging from congenital, 
non-neoplastic, precancerous lesions and cancers. Mostly these are asymptomatic and share common characteristic on clinical  
examination. Histopathology serves as an important aid in making correct diagnosis for proper patient management. Aims: To Study 
the histopathological spectrum of oro- facial lesions and their association with socio- demographic and behavioral factors. Meth-
ods: This is a hospital based cross sectional study done at Department of Pathology, Nepalgunj Medical College, Kohalpur. It includ-
ed 75 biopsies from department of Oral and maxillofacial surgery. Samples were processed as per standard protocol, stained with 
Hematoxylin and Eosin stain and histopathological diagnosis was established for each of them. Data were entered in Excel-sheet and 
analysis was done using SPSS 25.0 software. Results: Age of patients ranged from 10 to 75 years, with a higher proportion of males 
(62%). Buccal cavity was the commonest site for biopsy, followed by palate and mandible. Among the 29 benign tumors identified, 
the most frequently encountered lesions were fibroma, Ameloblastoma, and various jaw cysts. A total of 23 malignant cases were 
recorded, with squamous cell carcinoma accounting for 19 of them. Tobacco use in any form demonstrated a statistically significant 
association with cancers of the oral cavity. Conclusion: Buccal cavity was the most commonly involved site involved in our study with 
benign tumors being more frequent than malignant ones. Squamous cell carcinoma was the commonest malignancy. Histopatholo-
gy is vital for accurate diagnosis and to implement appropriate interventions for improved patient outcomes.
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INTRODUCTION

Oral and maxillofacial region is a composite anatomical area 
which consists of the oral cavity and its adjoining tissues.1 This 
region has complex and diverse relationship of the various 
structures within the head and neck region and includes the 
jaws, teeth, salivary glands, temporomandibular joint, facial 
muscles, and orofacial skin.1,2 Lesions arising here are relative-
ly common in all age groups and in both sexes. They span a 
wide pathological spectrum- from benign and premalignant 
conditions to overt malignancies, along with numerous con-
genital and acquired disorders.3 Oral Cavity lesions are mostly 
asymptomatic and a large number of diseases share a common 
morphology on clinical examination.4 Histopathology has been 

established as a gold standard technique in establishing a di-
agnosis and thus helps clinicians in deciding the therapeutic 
modalities.5  As a tertiary care center, our institution routinely 
performs biopsies of orofacial lesions. However, no prior study 
of such type has been conducted in our institution. Therefore, 
this study aims to evaluate the histological spectrum of biop-
sy samples submitted to our laboratory by the department of 
Oral and Maxillofacial Surgery.

METHODS

A hospital Based Cross sectional study was conducted in the 
department of pathology, Nepalgunj Medical College Teaching 
Hospital, Kohalpur over a period of One year (September 2024 
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to August 2025) after obtaining clearance from the IRC, NGMC 
(IRC ref number-22/081-082)

Inclusion criteria: Patients with biopsy samples from the De-
partment of Oral and Maxillofacial Surgery who provided in-
formed consent.

Exclusion criteria: Non-diagnostic samples and patients who 
did not provide consent.

A total of 75 cases were taken for the study which was calcu-
lated based on the study done by Gaire et al which showed the 
prevalence of non-neoplastic oral lesions as 45% (Gaire et al).2 

Biopsy specimen were processed and stained with routine H 
and E stain as per the standard protocols. Slides were screened 
and reporting done by expert pathologists. A proforma was 
filled with relevant data. An attempt to establish the associ-
ation of tobacco consumption with oral cancers was made in 
this study. For this, patient who have ever consumed tobacoo 
in any forms (Tobacoo chewing, cigaratte smoking, bidi, ta-
makhu, gutkha) were taken into a group and the association 
of these with causation of oral cancer was studied.  Data were 
analyzed using Microsoft excel 2010 and standard statistical 
software SPSS 25.0.

RESULTS

The age of patients in our study ranged from 10 to 75 years, 
with mean age of 41.25 ± 15.8 years. Among the 75 cases, 29 
(38.7%) were females and 46 (61.3%) were males with ratio 
M:F 1.58:1. Majority of biopsies were obtained from buccal 
cavity 25(34%), followed by  palate and mandible, each ac-
counting for 9(15%). Less frequently involved sites included 
gingivobuccal sulcus, maxilla, lip and the tongue (Figure 1).

Figure 1: Site of Lesions

Majority of the lesions subjected to biopsy were neoplastic in 
nature 52(69%) while non-neoplastic ones accounted for 23 
(31%) cases. Of the neoplastic ones, 29 (55%) were benign and 
23 (45%) were malignant in nature. (Figure 2)

Figure 2: Nature of Lesions

Malignant neoplasms were further sub categorized into dif-
ferent types, of which squamous cell carcinoma was the com-
monest type occurring in the oral cavity accounting for 19 cas-
es (83%). Two (8%) cases were of mucoepidermoid carcinoma, 
one case (4%) each were of Adenoid Cystic Carcinoma and Sar-
coma. (figure 3)

Figure 3: Types of Malignant Lesions

Picture 1: Squamous Cell Carcinoma, H & E, 400x, showing nests of 
atypical squamous cells
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Photo 2: Adenoid Cystic Carcinoma, H &E stain, 400x, showing 
perineural invasion

Among benign lesions: fibroma, ameloblastoma, dentigerous 
cyst, radicular cyst and pleomorphic adenomas were common 
entities. A single case each, of myxoma, neurofibroma and EIC 
were also diagnosed in our study. (Figure 4)

Figure 4: Neoplastic - Benign Lesions

Non Neoplastic lesions were seen in 23 cases (31%). This group 
comprised of  5 cases (21%) Leucoplakia, 4 cases (17%) of oral 
submucosal fibrosis, 3 cases (13%) each of pyogenic granuloma 
and Oral Tuberculosis. Other cases, which comprised of single 
case, were grouped together into “others” category. This group 
included cases of lichen planus, traumatic tongue ulcer with eo-
sinophilia, pseudoepitheliomatous hyperplasia etc. (figure 5)

Figure 5: Non -Neoplastic  Lesions

Photo 3: Tuberculosis of Buccal Mucosa, H & E, 400x with corre-
sponding ZN Stain demonstrating TB bacilli

The study population was divided into two groups: Nev-
er tobacco consumers and Ever tobacco consumers, who 
have consumed tobacco in any forms viz tobacoo chew-
ing, cigaratte smoking, bidi, tamakhu, gutkha. Two out of 
35 never tobacco consumers were oral cancer positive 
whereas 21 of the 40 ever tobacco consumers were can-
cer positive and the association of tobacco with oral cancer 
was statistically significant with a P value of 0.001. (Table I
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Characteristic Categories
Malignancy P 

value Remark
Positive Negative

Tobacco

Never 
consumer 2 33

0.001 S *
Ever 
consumer 21 19

* Fisher’s Exact test applied

Table I: Association of tobacco with Oral cancer

DISCUSSION

A total 75 cases of biopsy specimen were studied that were 
submitted from the Department of Oral and maxillofacial sur-
gery during the study period. All types of biopsies ranging from 
small incisonal biopsies, wedge resections as well as complex 
resection biopsies were included in our study. With a very well 
equipped department and provision of two oral and maxillofa-
cial surgeons, NGMC serves as a referral site for complex sur-
geries of the Orofacial region. Moreover, the health insurance 
program that has been instituted by the Government of Nepal 
in this institution, has led to overall increase in the burden of 
cases and complex surgeries are being done on a routine basis.

Mean age of the patients in our study was 41 years, age of 
the patients ranging from 10 to 75 years.  Majority of the cas-
es were male (61%) and female comprised (39%) of the study 
population. Study done by Gaire et al in TUTH showed mean 
age of the patients as 44 years and study by Sakpal RY et al-
shows male: female ration of 1.8:1, results of which are similar 
to our study.2,3

Our study showed Buccal Mucosa as the most common site 
of lesion followed by mandible and palate. Studies done by 
Sakpal RY et al, Mishra V et al, Karki A et al, Mehta NV et al, 
Gupta et al and Bajracharya D et al also showed Buccal mucosa 
as the commonest site for lesions in oro-facial region.3,6-10 

Neoplastic lesions accounted for 69% of the cases, exceeding 
the 31% represented by non-neoplastic lesions. Benign neo-
plastic lesions of the orofacial region were the most frequently 
observed, with 29 cases, followed by 23 cases each of malig-
nant neoplasms and non-neoplastic lesions. This finding aligns 
with the results reported by Mehta NV et al, Agrawal R et al, 
and Bajracharya D et al.8-10

Of the malignant lesion detected by histopathology, 83%(19 
cases) were Squamous cell Carcinoma. Two cases of Muco-
epidermoid carcinoma and one each cases of Adenoid Cystic 
Carcinoma and Sarcoma were also detected in the study. Most 
of the studies done globally show primary Squamous cell car-
cinoma as the most common malignant lesion detected in the 
oral cavity. These SCC cases were seen in the buccal mucosa, 
gingivobucal sulcus, palate and lip. Salivary gland neoplasms 
(MEC and AdCC) arose from the minor salivary glands present 
in the oral cavity. A single case of sarcoma(fibrosarcoma) arose 
from the mesenchymal tissue in the palate.1-6,9,10

Benign Neoplastic lesions formed the bulk of the lesions oc-
curing in the orofacial lesion and the common entities were 
fibroma, Ameloblastoma, Pleomorphic Adneoma and odonto-
genic cysts of the jaw. These findings show near similar results 
compared with the studies done by Garibay F et al, Agrawal R 
et al, Kalavati CL et al.11,12,13 Leucoplakia and oral submucosal 
fibrosis were the common premalignant lesions in our studies, 
as described in other studies as well.6-11 These lesions are best 
described as precursor lesions to the development of Squa-
mous cell Carcinoma however their exact nature as a neoplas-
tic entity is not established. Hence they are grouped in non 
neoplastic category along with other non neoplastic infective 
and inflammatory lesions. 

Three cases of oral Tuberculosis were diagnosed, all of which 
presented with ulceration of the mucosa. Though an uncom-
mon entity in oral cavity, studies have sporadically found few 
cases of TB of oral cavity across the globe.11,14  Correct diagnosis 
of TB of oral cavity can only be established by histopathological 
evaluation of the lesion so that the patient can be enrolled to 
ATT with 100% therapeutic benefit.

An attempt to establish the association of tobacco consump-
tion with oral cancers was made in this study. For this, patient 
who have ever consumed tobacoo in any forms (Tobacoo 
chewing, cigaratte smoking, bidi, tamakhu, gutkha) were tak-
en into a group and the association of these with causation of 
oral cancer was studied. Statistically significant association of 
tobacoo was seen with oral cavity cancers in our study (p val-
ue- 0.001). Our study finding is in concordance to the globally 
established and postulated findings of tobacoo in causation 
of oral mucosal cancers. Results similar to ours were seen in 
studies done by Pudasaini et al, Ali M et al,  Pathak A et al and 
Mathur A et al which showed strong association of tobacco in 
causing oral cavity cancers.15-21

LIMITATIONS

The major limitation of our study is the relatively small sample 
size, which may limit the representativeness and reproduc-
ibility of the findings. A larger-scale study would offer a more 
comprehensive understanding of the lesion patterns. Further-
more, oral lesion cases managed by the ENT department were 
not included, resulting in the omission of some relevant biopsy 
cases from the study.

CONCLUSION

Oral cavity lesions exhibit considerable heterogeneity, includ-
ing a wide array of both neoplastic and non-neoplastic condi-
tions. Our study showed buccal cavity as the commonest site 
of oral lesions with benign tumors accounting for most of the 
cases. Squamous cell carcinoma was commonest malignancy 
seen in our study. The distribution pattern observed in our cen-
ter closely mirrors those documented in the most common-
est malignancy previous studies. Histopathological evaluation 
is vital for accurate diagnosis, enabling clinicians to make in-
formed decisions and implement appropriate interventions for 
improved patient outcomes.
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Study of Renal Function Test in Pregnant Women with Preeclampsia: A Hospital Based 
Cross-Sectional Study

Sah B1, BC D2, Karn SL3, Sah B4, Sapkota S1, Mishra A 1, Malla P5 

ABSTRACT 

Introduction: The multifactorial disease known as preeclampsia presents significant hazards throughout pregnancy and often results 
in renal impairment. Aims: To evaluate renal function tests in pregnant women with preeclampsia compared to normotensive 
pregnant women. Methods: A Hospital based comparative cross-sectional study was carried out for a period of six months from 
December  2024 to June 2025, involving 80 participants (40 with Pre-eclamptic pregnant women and 40 normotensive pregnant 
women) aged 18 to 45 years at gestational ages after 30 weeks. Serum urea, creatinine, and uric acid levels were estimated, and 
statistical analysis was performed using SPSS version 25. Results: The median age was 27.5 years and 25 years in the pre-eclamptic 
and normotensive group respectively. The pre-eclamptic group manifested significant increases in serum urea (21.7 mg/dl vs. 15.8 
mg/dl, p < 0.001), creatinine (0.70 mg/dl vs. 0.62 mg/dl, p = 0.039), and uric acid (7.08 mg/dl vs. 5.5 mg/dl, p < 0.001) compared to 
normotensive group. The pre-eclamptic group systolic and diastolic blood pressure readings were 150.0 mmHg and 100.0 mmHg 
respectively which vary significantly compared to the normotensive group measurements which were 110.0 mmHg and 70.0 
mmHg. Conclusion: Our study found that preeclampsia had a negative impact on renal function, as evidenced by elevated levels 
of serum urea, creatinine and uric acid. These results highlight the importance of monitoring renal function in pregnant women 
with hypertension since these measurements are crucial indicators of renal impairment in preeclampsia.

Keywords: Creatinine, Preeclampsia, Urea & Uric acid
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INTRODUCTION

Preeclampsia (PE) and eclampsia is a multifactorial syndrome 
which is a severe complication during pregnancy.1 Globally, 
World Health Organization (WHO), reported the incidence 
of PE ranges between 2% to 10% of pregnancies2 and is the 
second leading cause of direct maternal and fetal deaths.3 PE 
complicates nearly 3% of pregnancies4 and the incidence of PE 
is reported to be 2.3% and 8-10% in United states and India 

respectively.5,6 Whereas in Nepal, according to the result of a 
Meta-Analysis the prevalence of PE and eclampsia were 2.6% 
and 0.5%.7 PE is a multisystem disorder causing damage to 
many maternal organs mainly the kidney and liver.8 PE causes 
broad endothelial dysfunction, which has a special impact 
on the renal system.9 In normal pregnancies, physiologic 
vasodilation increases renal plasma flow and glomerular 
filtration rate (GFR) by 50%, lowering blood creatinine and 
urea levels. At the same time, in PE these adaptations are 
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compromised and glomerular endotheliosis, a hallmark lesion, 
results in decreased renal perfusion, decreased GFR, and 
proteinuria.9 According to some studies, serum urea, creatinine 
and uric acid were significantly increased in pre-eclamptic 
women.8,10 However, in another study, serum urea and serum 
creatinine were increased but were insignificant in PE.6 Since 
the alteration of renal function in PE is yet unclear and there 
is a lack of similar studies from the western region of Nepal. 
So, the current study was conducted with an aim to evaluate 
alterations of renal function tests in pregnant women with 
preeclampsia and compare them with those of normotensive 
pregnant women in a tertiary care center at Kohalpur.

METHODS

A hospital-based comparative cross-sectional study was 
conducted at the Department of Biochemistry in collaboration 
with the Department of Obstetrics and Gynaecology of 
Nepalgunj Medical College Teaching Hospital (NGMCTH), 
Kohalpur, for a period of six months from December 2024 
to June 2025. Ethical approval for the study was obtained 
from the Institutional Review Committee of NGMCTH (Ref: 
35/081-082 dated December 2024). Prior to enrollment oral 
and written consent were obtained from all the participants. 
The participants were pregnant women, being primigravida/
multigravida, with an age range of 18 to 45 years and 
gestational age greater than 30 weeks, admitted to the labor 
room, Department of Obstetrics and Gynaecology, NGMCTH 
were included in our study. Participants with proteinuria 
caused by conditions other than PE, participants with pre- 
existing hypertension, and participants who refused consent 
were excluded from the study. Using the following formula, 
a convenient sampling technique was employed to determine 
the sample size.7

Prevalence of PE (P): 2.6%7

q = 100 - p

Margin of error (d)= 5

Z= 1.96 at confidence interval 95%

Sample size (n) = Z2pq/d2

= (1.96)2 (2.6) (97.4) / (5)2

= 3.8 x 2.6 x 97.4 / 25

=39

The study participants were divided into two groups: pre-
eclamptic group and normotensive group. A total of 80 
participants were enrolled in the study. Out of which 40 
pregnant women clinically diagnosed with preeclampsia were 
enrolled into the pre-eclamptic group and an equal number 
of age and gestational age-matched normotensive pregnant 
women were enrolled into the normotensive group. PE is 
diagnosed as gestational hypertension (systolic blood pressure 
> 140 mmHg and/or diastolic blood pressure > 90 mmHg) 

measured on two occasions separated by at least 6 hours 
and proteinuria (≥ 300 mg/ 24-hour urine or urine protein/
creatinine ratio (PCR) ≥ 0.3 mg/mg or qualitative >1+) or other 
maternal organ dysfunction after 20 weeks of gestation.11  Three 
ml of venous blood was collected in a gel tube under sterile 
conditions and was subjected to centrifugation for 5 minutes 
at 3500 revolutions per minute (RPM) to separate serum, 
which was processed for serum urea, creatinine and uric acid 
by Mindray BS 430 with wet chemistry principle. Serum urea, 
creatinine and uric acid were measured by urease-glutamate 
Dehydrogenase, UV method, Sarcosine-oxidase method and 
Uricase-peroxidase method, respectively. At the same time, 
urine protein was detected by using the urine dipstick method.

Statistical analysis: Data were inputted into a Microsoft Excel 
spreadsheet and analysed using the Statistical Package for 
the Social Sciences (SPSS) version 25. The normality of the 
data was judged using the Shapiro-Wilk test. Since the data 
of both pre-eclamptic and normotensive group were not 
normally distributed. So, the analysis was done using the 
non-parametric tests. Results were expressed as a median 
with an interquartile range. The mean ranks between the 
pre-eclamptic and normotensive groups was compared using 
the Maan- Whitney U test. A p-value <0.05 was considered 
statistically significant.

RESULTS

In the current study, the majority of participants were ≤25 
years in both the pre-eclamptic and normotensive groups.

Parameters
Median (Interquartile range)

Total 
Participants

Pre-eclamptic 
group

Normotensive 
group

Age (years)
27.0

 ( 22.2 – 32.0)

27.5 

(23.25 – 32.0)

25.0 

(22.0 – 31.75)

Urea (mg/dl)
17.7

 (15.0 – 25.0)

21.7

 (16.29 – 28.10)

15.8 

(14.6 – 18.3)

Creatinine (mg/dl)
0.64 

(0.57 – 0.76)

0.70

 (0.58 – 0.97)

0.62

 (0.51 – 0.70)

Uric acid (mg/dl)
6.15

 (5.40) – 7.37

7.08

 (6.05 – 7.96)

5.5 

(4.62 – 6.42)

POG (weeks)
37.0 

(34.25 – 39.0)

36.5 

(33.0 – 39.0)

37.0 

(35.25 – 39.0)

SBP (mm Hg)
130.0 

(110.0 – 150.0)

150.0

 (140.0 – 160.0)

110.0

 (100 – 120.0)

DBP (mm Hg)
90.0 

(70.0 – 100.0)

100.0

 (100.0 – 107.5)

70.0 

(60.0 -80.0)

POG: Period of gestation, SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure

Table I: Baseline characteristics of the Pre-eclamptic and 
Normotensive group

Table I shows that serum urea, creatinine, uric acid, SBP and DBP increase 
in the pre-eclamptic group compared to the normotensive group.
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Age group (years) n (%)

Pre-eclamptic group

≤25
17 

(42.5)

26 - 30
9 

(22.5)

31 - 35
11 

(27.5)

36 - 40
3 

(7.5)

Normotensive 
group

≤25
21 

(52.5)

26 - 30
7 

(17.5)

31 - 35
8 

(20.0)

36 - 40
4

 (10.0)

n: Number of participants, %: percentage of participants

Table II: Age distribution of Pre-eclamptic and Normotensive groups

Table II shows that the majority of participants in the 
Pre-eclamptic and Normotensive groups were ≤25 years, 
accounting for roughly 42.5% and 52.5%, respectively.

Parameters
Median (Interquartile range)

Pre-eclamptic 
group

Normotensive 
group P valuea

Age (years)
27.5 

(23.25 – 32.0)

25.0

 (22.0 – 31.75)
0.542

Urea (mg/dl)
21.7 

(16.29 – 28.10)

15.8

(14.6 – 18.3)
0.001

Creatinine (mg/dl)
0.70 

(0.58 – 0.97)

0.62

 (0.51 – 0.70)
0.039

Uric acid (mg/dl)
7.08 

(6.05 – 7.96)

5.5 

(4.62 – 6.42)
0.001

POG (weeks)
36.5

 (33.0 – 39.0)

37.0

 (35.25 – 39.0)
0.317

SBP (mm Hg)
150.0

 (140.0 – 160.0)

110.0 

(100 – 120.0)
0.001

DBP (mm Hg)
100.0 

(100.0 – 107.5)

70.0 

(60.0 -80.0)
0.001

POG: Period of gestation, SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure a:Mann-Whitney U test, P < 0.05 was considered statistically 
significant and was indicated in bold type

Table III: Comparison of parameters between the pre-eclamptic 
group and normotensive group

Table III shows that serum urea, creatinine, uric acid, SBP and 
DBP were significantly increased in the pre-eclamptic group 

compared to the normotensive group.

DISCUSSION

Preeclampsia-related renal impairment has been linked 
to several factors, most likely glomerular endotheliosis, 
hemodynamic alterations, and podocyte destruction.12 

Although the renal impairment is typically not noticeable 
throughout the prenatal period, pre-eclamptic patients are 
more likely to experience it, and if renal impairment is not 
identified promptly, it may develop into renal failure and 
eventually cause other vascular diseases.12 So, the current 
study was conducted to study the renal function test in 
pregnant women with preeclampsia visiting tertiary care 
hospital in Western Nepal.

The present study enrolled 80 participants, including 40 
pregnant women diagnosed with preeclampsia into the 
preeclamptic group and an equal number of normotensive 
healthy pregnant women into the normotensive group. The 
median age of participants was 27.5 and 25 years in the pre-
eclamptic and normotensive groups respectively and the 
majority of participants belonged to the age group ≤25 years 
in both the pre-eclamptic (n=17) and normotensive groups 
(n=21). 

The present study represents that serum urea was increased in 
the pre-eclamptic group [21.7 (16.29 - 28.10)] compared to the 
normotensive group [15.8 (14.6 – 18.3)] and was statistically 
significant (p = 0.001). The findings of our study were in line with 
the study done by Abdelrahman R et al10 and Hamed S et al.13 In 
contrast to our findings, a study done by Manjareeka M et al14 
reported that serum urea was slightly increased in preeclamptic 
women (28.07 ± 4.97) compared to normotensive pregnant 
women (26.46 ± 3.55) but was statistically insignificant (p = 
0.068). Our current study also showed that serum creatinine 
was increased in the pre-eclamptic group [0.70 (0.58 - 0.97)] 
compared to the normotensive group [0.62 (0.51- 0.70)] and 
was statistically significant (p = 0.03). The findings in our study 
were in accordance with the study done by Ambad DRS et al6 

while the study done by Hamed S et al13 reported that serum 
creatinine was increased in pre-ecalmptic women (0.84 ± 
0.34) in comparision to normotensive pregnant women (0.79 
± 0.31) but was insignificant (p = 0.508). Placental tissue from 
preeclamptic women has decreased monoamine oxidase 
activity and increased serotonin levels than placental tissue 
from normal pregnant women. These factors decrease renal 
perfusion, lowering GFR in preeclamptic women compared 
to normal pregnant women, which in turn leads to increased 
urea and creatinine levels in blood.13 In addition, the micro-
angiopathic hemolysis generated by maternal endothelial 
dysfunction also contributes to the increase in blood urea 
levels by increasing the synthesis of urea.13 

In our study, serum uric acid was higher in pre-eclamptic 
women [7.08 (6.05 – 7.96)] than in normotensive pregnant 
women [5.5 (4.62 – 6.42)] and the difference was statistically 
significant (p = 0.001). The findings of our study were in 
agreement with the study done by Jumaah M et al8, Niraula 
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A et al12 and Dhungana A et al.15 A study by Adebisi OO et 
al9 reported that serum uric acid was increased in the pre-
eclamptic group (1.60 ± 0.49) compared to the control group 
(1.29 ± 0.20) but the difference was not significant (p = 0.135). 
During normal pregnancy, uric acid concentration decreases 
in blood by 25% and is due to increased renal plasma flow 
and GFR causing an increased in uric acid clearance from 6 to 
12 mL/min to 12 to 20 mL/min while in PE these adjustment 
are compromised causing hyperuricemia in PE.9,15 In PE, 
hyperuricemia is multifaceted and is caused by increased 
reabsorption of uric acid and decreased renal excretion, as 
well as increased oxidative stress from placental ischemia 
and increased xanthine oxidase activity since uric acid is a 
byproduct of purine catabolism.6 The small sample size of 
our hospital-based study is a limitation. Clarifying the renal 
function alteration can be made easier with a larger sample 
size and a general population investigation. It would be more 
helpful if urinary measurements of uric acid, creatinine, and 
various oxidative stress-inducing substances were performed.

CONCLUSION

Our current study concludes that renal function is negatively 
affected by preeclampsia, highlighting the necessity to 
evaluate renal function tests, particularly serum uric acid, for 
all pregnant women with high blood pressure, as it is the first 
indicator of how renal function is influenced in preeclamptic 
women.
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Bleeding Time in Different Blood Groups of the ABO System- A Descriptive Cross-Sectional 
Study

Bam S1, Shrestha M2, Jyoti S2, Upreti A2, Chaudhary S1, Joshi AR3

ABSTRACT

Introduction: ABO blood grouping depends on the presence of specific antigens on red blood cell membranes: Type A, B, AB, and 
O have antigens a, b, both a and b, and neither a nor b, respectively. Bleeding time is the time between the puncture of vessels 
and to stoppage of bleeding. Certain disease seems more prevalent in specific ABO blood groups. Likewise, many studies found 
that blood group O and females exhibit a higher bleeding tendency. Aims: To study the bleeding time in different ABO blood groups 
and genders. Method: A descriptive cross-sectional study was conducted among 139 medical students of first and second year 
after Ethical approval from the Institutional Review Committee of Nepalgunj Medical College Teaching Hospital, during practical 
hours from June to October 2025. Results: Blood group O was the most common (n=63), followed by A and B (n=28 each), and 
AB (n=20). Among the ABO and Rhesus factors, O-positive was most prevalent (41%), followed by A-positive and B-positive (18% 
each), AB-positive (12.2%), O-negative (4.3%), and the least was A-negative, B-negative, and AB-negative (2.2%). We found more 
Rh-positive students (90.6%) than Rh-negative (9.4%). The mean bleeding time was 2.698 minutes, with a range of 1.5 to 6.5 min-
utes. Non-O blood group students (n=76) consisting of Type A, B, and AB, had a shorter bleeding time compared to the O blood 
group, which was statistically significant. Males (n=70, mean: 2.771±.8710) had a longer bleeding time than females (n=69, mean: 
2.623±.8762). Conclusion: Blood group O was predominant among the ABO group, and with the Rhesus factor, O positive was 
predominant. Bleeding time was prolonged in the O blood group than in any other group. Bleeding time was prolonged among 
males than among females.

Keywords: ABO grouping, Bleeding time (BT), Gender, Non-O blood group
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INTRODUCTION

ABO blood grouping is based on the presence of an antigen on 
the surface of RBCs. Type A, B, AB, and O have the antigen a, b, 
both a and b, and neither of these, respectively, on the mem-
brane; consequently, these typed individuals’ plasma contains 
anti-B, anti-A, neither, or both anti-A and anti-B, respectively. 1-3 

Bleeding time (BT) is the time from the onset of bleeding to the 
formation of a temporary hemostatic plug that stops bleeding. 
BT assesses the integrity of platelets.4-6 Research consistently 
shows that Type O individuals exhibit a higher bleeding ten-
dency due to significantly lower levels of von Willebrand fac-

tor (vWF).7,8 Additionally, it has been noted that the absence of 
ABO antigens may expedite the clearance of vWF from plasma.9 
In contrast, a retrospective study done by B. Mahapatra and N. 
Mishra (2019) on 740 medical students found that BT was sig-
nificantly higher in AB group than in persons with blood group 
O.10  The relationship between blood groups and BT varies across 
populations, but it is clear that there is a notable lack of research 
on gender-based variations within blood groups, especially in 
the Nepalese context. The interaction between ABO group and 
gender regarding BT is still insufficiently explored. However, it 
is well-documented that gender differences in BT exist, with fe-
males typically exhibiting longer BT than males. 11-14
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Hence, this study was conducted to find out the predominant ABO 
blood group and its relation with BT, and also gender variation in BT. 

METHODS

The descriptive cross-sectional study was conducted in the  
Department of Physiology, Nepalgunj Medical College, from 
June to October 2025 on 139 students, including male and fe-
male medical students, between the age group of 18 and 26 
years. The blood group and bleeding time of the students were 
determined. Comparison of bleeding time between males and 
females was performed. Moreover, any difference in bleeding 
time between O and non-O blood groups was determined, as 
well as effect of the Rh factor on bleeding time was assessed. 
Information regarding the history of bleeding disorder and 
drug intake (NSAIDS) or any recent trauma, surgery, or ongo-
ing infection was obtained through a questionnaire to the stu-
dents, and categorized as the exclusion criteria. All students 
participated, as none of them fell under the exclusion criteria. 
Inclusion criteria include the healthy physically and mentally 
fitted students of MBBS and BDS between 18-26 years old,  
irrespective of gender.

Formula used for the calculation of sample size: 

n = N / [1 + N × e^2] Where,

n = the sample size

N = Target population = 210

e = the margin error in the calculation, i.e., 5% 

All the data were collected after approval from NGMC IRC (ref. 
68/081-082) and determined during practical time in the physiol-
ogy laboratory. Blood samples were collected by finger prick with 
a sterile lancet after cleaning the puncture site with spirit. The 
sample blood was mixed with anti-A, anti-B, and anti-D serum. 
Blood groups were determined on the basis of the presence or 
absence of agglutination. Agglutination was confirmed by observ-
ing under a low-power objective of a compound microscope.15

Bleeding Time was determined by Duke’s Filter paper method. 
A deep skin puncture was made, and the length of the time 
required for bleeding to stop was recorded by blotting the 
drop of blood coming out of the incision every 30 seconds us-
ing blotting paper. Bleeding Time was calculated by multiplying 
the number of drops on the filter paper and 30 seconds. The 
normal bleeding time by Duke’s Filter paper method is usually 
in the range of 1-5 minutes.15 

Statistical analysis: One- way ANOVA and independent t-test 
were used in SPSS software to analyze the data.

RESULTS

The sample size of a total of 139 medical students was analyzed. 
There was an almost homogeneous age group (17-26 years) as 
all belonged to the first and second year MBBS students and 
the BDS students. Out of 139 students, 70 were male, and 69 
were female (Fig. 1, Table IV). We found that blood group O 

was predominant (n=63), followed by an equal number of A 
and B (n=28), and least in the AB blood group (n=20) among 
students. The percentage distribution of ABO blood group 
was in order of O (45.3%)> A (20.1%) = B (20.1%)> AB (14.4%) 
[Table V]. With Rh factor, in ABO blood group, we found O+ 
blood group in a more predominant number(41%), followed by 
A+(18%),  B+ (18%), AB+(12.2%), O-(4.3%), A-(2.2%), B-(2.2%) 
and AB-(2.2%), displayed in Table I.

The mean value BT was 2.698 min, with 1.5 min and 6.5 min as 
the lowest and highest BT values in the study, respectively. In 
our study, there were more Rh-positive students (90.6%) than 
Rh-negative students (9.4%). Table I and II shows the distribu-
tion of ABO blood groups and the Rh blood groups. There were 
more non-O blood groups than the O blood group among stu-
dents [Table III].

n=139

Figure 1: Gender distribution among students

Blood group Frequency  Percent

A+ 25 18.0

A- 3 2.2

B+ 25 18.0

B- 3 2.2

AB+ 17 12.2

AB- 3 2.2

O+ 57 41.0

O- 6 4.3

Total 139 100.0

Table I: Showing the distribution and frequency of blood group 
among students

Rh blood group Frequency Percent

Negative 13 9.4

Positive 126 90.6

Total 139 100.0

Table II: Showing distribution and frequency of Rh blood group 
among  students 
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Blood group Frequency Percent

Non-O 76 54.7

O 63 45.3

Total 139 100.0

Table III: Showing distribution and frequency of blood groups 
among students

Sex Bleeding time Significance

 ≥ 3.5 min < 3.5 min

No. % No. %

Male  15 10.8 55 39.6 F=0.003

P=.319Female 11 7.9 58  41.7

Total 26 18.7 113  81.3

Male Female Total

Number 70 69 139

Mean ± 
SD

2.771± 
.8710

2.623± 
.8762

Table IV: Gender wise distribution of bleeding time with an inde-
pendent t-test

BT was prolonged more than or equal to 3.5 minutes among 
males (10.8 %) and among females (7.9%). Analyzing the data 
with an independent t-test did not show any significant differ-
ence BT of gender groups (p=.319) (Table IV).

Blood 
group Bleeding time Significance

 ≥ 3.5 min < 3.5 min

F=2.295

p =.081

No. % No. %

A 4 2.9 24 17.3

B 4 2.9 24 17.3

AB 5 3.6 15 10.8

O 13 9.4 50 36.0

Total 26 18.7 113 81.3
Blood 
group Number Mean± SD

A 28 2.482 ± .6869

B 28 2.482 ± .8765

AB 20 2.675 ± .6340

O 63 2.897 ± .9762

Total 139 2.698 ± .8736

Table V: Distribution of bleeding time on various blood groups with 
one-way ANOVA analysis

BT prolonged more than or equal to 3.5 minutes among O 
(9.4%), followed by AB (3.6%), A (2.9%), and B (2.9%). Also 
from the table above, we found O-blood group students have 
prolonged BT than any other blood groups, whereas blood 
group A and B have equal but the least BT than others. Al-
though there was a difference in BT of ABO blood groups but it 

was not found to be statistically significant (p=.081) (Table V).

Blood 
group Bleeding time Significance

 ≥ 3.5 min < 3.5 min

F=1.638

p = .014

No. % No. %

O  13  9.4  50  36

Non-O 13 9.4 63  45.3

Total   26 18.7 113  81.3

O Non-O Total

number 63 76 139

Mean 
±SD 2.897± .9762 2.533± .7454

Table VI: Distribution of bleeding time on O and Non-O blood group 
with independent t-test analysis

While considering O and Non-O blood groups, an equal num-
ber (9.4%) of both groups show BT prolonged more than or 
equal to 3.5 minutes. Analyzing with an independent t-test, 
data shows a statistically significant difference in BT of O and 
Non-O blood groups (p=.014) (Table VI).

In our study, we found that more than 90 percent of students 
were Rh positive; being disproportionate in size among Rh 
blood groups, it may be inappropriate to generalize the BT dif-
ference between the groups.

DISCUSSION

In this study conducted on 139 students, the blood group O 
showed predominance (45.3%) in the percentage distribution 
of ABO blood groups,  followed by A (20.1%), B (20.1%), and 
least AB (14.4%). Asian trend of prevalence of blood groups 
O>B>A>AB, with predominant O and least AB blood group, 
has been reported in many research studies, which is similar 
to our study.10,16,17,18 Contrary to our study, a different trend of 
prevalence of blood groups B>O>A>AB, with the B blood group 
having a predominance, was observed in various research 
studies.1, 19, 20  In our study, we found that there is a significant 
difference in mean BT between O and non-O blood groups, 
with a longer time in O than in non-O blood groups. Compar-
atively, we found a larger number of O blood group students 
having BT more than 3.5 minutes than any other blood group 
student. Similar to ours, many studies in the past have found 
BT prolongation in blood group O, and they also described it 
due to less expression of vWF.13,21,22,23 Also in our study, we 
found O-blood group students have prolonged BT, followed by 
AB, and then blood group A and B having the least and equal 
BT, but the difference was not statistically significant.

In contrast, one study BT is found to be prolonged in blood group B, 
followed by blood group O.24 Moreover, there is one retrospective 
study done by B. Mahapatra and N. Mishra in 2019 on 740 medical 
students, where clotting time was prolonged in blood group B and 
bleeding time was prolonged in blood group AB than in other blood 
groups, and the difference was statistically significant.10
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vWF is important for hemostasis, which plays an important 
role in platelet adhesion and aggregation. Research indicates 
that the ABO gene locus, chromosome number 9, accounts 
for about 30% of the genetic factors affecting vWF levels, sug-
gesting that the ABO blood group influences plasma vWF. And 
some studies suggest that the absence of ABO antigens may 
expedite the clearance of vWF from plasma. Both studies ex-
plain the lower levels of vWF in individuals with blood group O. 
Therefore, one can say that a lack of A and B antigens may lead 
to lower plasma vWF levels, explaining the increased bleeding 
tendencies associated with O blood groups.9,25

We found that in our study mean BT of males is greater than 
females, but it is not statistically significant; a larger number 
of male has BT more than 3.5 min compared to females. One 
study shows prolonged BT in males than females similar to us, 
but their difference was statistically significant, unlike ours.24 

Also, a similar result was found in a study done by Benjamin 
and Bagavad showing BT prolonged in males as compared to 
females.26 Like ours, in some studies, no such significant differ-
ence in BT was observed between male and female.2,10 It was 
reported in one study that testosterone inhibits platelet ag-
gregation, and this effect was dependent on endothelial nitric 
oxide synthesis, which somehow favors our study.27 In contrast, 
one study reported that thromboxane A2 synthesis increased 
by testosterone and this steroid hormone also facilitates plate-
let aggregation.28 However, in some studies, it is well-docu-
mented that gender differences in bleeding time exist, with 
females typically exhibiting longer bleeding times than males, 
and it is thought to be due to the high estrogen, which may 
suppress platelet functions and also causes fibrinogen decre-
ment in blood.3, 11, 12, 13, 14, 29, 30

LIMITATIONS

The studied sample size was small; therefore, the findings may 
vary from those of other studies. A bigger multicentric study is 
suggested to verify the above-mentioned findings. 

CONCLUSION

In the present study population, the O blood group was pre-
dominant among other ABO blood groups. We found that 
bleeding time was prolonged in cases with blood group O than 
in other blood groups. Moreover, we found that the mean 
bleeding time of males is greater than females, and also a larg-
er number of male has BT more than 3.5 compared to females, 
but the difference was not significant.
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Clinicopathological Analysis of Eyelid Masses: A Cross-sectional Study
Kharel R1, Bhattarai B1, Manandhar LD1, Dhakal S1, Adhikari J2

ABSTRACT

Introduction: Eye lid masses are common presentations in ophthalmic practices, ranging from benign lesions to potentially 
life-threatening malignancies. While the clinical examination provides the initial diagnosis, histopathological evaluation remains 
the gold standard for accurate identification and management. Limited studies in Nepal have explored the clinicopathological 
correlation of eyelid tumors. Aims: To analyze the demographic profile, clinical presentation, and histopathological findings of 
benign and malignant eyelid masses, and to assess the correlation between clinical and histopathological diagnosis. Methods: This 
hospital based cross sectional study was conducted  from May 2022  to May 2023 in the department of oculoplasty, Lumbini eye 
institute and research Centre. Total 53 patients presenting with eye lid masses underwent detailed ocular examination, surgical 
excision and histopathological analysis. Data were analyzed using SPSS version 22.0. Results: Among 53 patients, 30(56%) were fe-
male and 23(43%) male in both benign and malignant eyelid masses. Left upper lid was predominantly affected. The predominant 
clinical presentation was eye lid mass 33(62.26%) followed by pigmentary changes 8(15.09%). Ulcerated wounds and mechanical 
ptosis were equally observed in about 5(9.4%) cases each, while mechanical ectropion was the least common presentation, seen 
in 2(3.7%) cases. Histopathological analysis revealed 44(83%) as benign lesion and 9(17%) as malignant. The most common type 
of benign lesion was cyst (epidermal, inclusion, and sebaceous types) accounting for 19(43.8%) cases, followed by Nevi (sim-
ple, compound and intradermal) and papilloma ecompromising 8(18.8%)cases each. Among malignancies, Basal cell carcinoma 4 
(44.44%)  was most common followed by sebaceous cell carcinoma 3(33.33%). The overall clinical diagnostic accuracy compared 
to histopathological diagnosis was 75%. Conclusion: Benign eyelid lesions were more prevalent than malignant ones, with cysts 
being the most common benign lesion and basal cell carcinoma the most frequent malignancy. Only clinical examination may not 
be sufficient for accurate diagnosis; therefore, histopathological evaluation is essential for guiding appropriate management 
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INTRODUCTION

Eyelid masses are commonly encountered in ophthalmic prac-
tice. The incidence of skin tumor is mainly due to the environ-
mental factor, exposure to sunlight, ultraviolet rays. Approx-
imately 10% of all skin tumors occurs in eyelid.3 The relative 
frequencies of eyelid lesions are different  in various parts of 
the world as reported in literature. The Benign tumor of eye-
lid is more common as compared to the malignant tumor.2 

The main malignant tumors affecting the eyelids are basal cell 
carcinoma, sebaceous carcinoma, squamous cell carcinoma, 
malignant melanoma. Basal cell carcinoma has the highest 
incidence among the malignant tumor in the western part of 
the world whereas sebaceous carcinoma is reported to have 
the highest incidence in Asians.6 Although all the eyelid mass-

es are diagnosed clinically at first, histopathological examina-
tion give us the definitive diagnosis which play the major role 
in further treatment. There are limited studies done in Nepal  
regarding eyelid tumor with clinicopathological correlation. 
This study analyzed the demography, clinical presentation, 
gross and histopathological findings to support the clinical di-
agnosis of different benign and malignant eye lid masses. This 
study aims to  analyze the demographic profile, clinical presen-
tation, and histopathological findings of benign and malignant 
eyelid masses, and to assess the correlation between clinical 
and histopathological diagnosis.

METHODS

This was a hospital based cross sectional study done of all con-
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secutive cases of eye lid mass presenting to the department 
of oculoplasty, Lumbini eye institute and research Centre, over 
one year from May 2022 to May 2023. The eyelid masses were 
examined in ambient room light and photograph were taken in 
some cases. The eye lid masses presented undergo surgical exci-
sion with histopathological examination at  National Pathology  
laboratory. The sample size was 53.

Sample size 

n = Z2 x p x q/d2 where

P= Prevalence of eyelid mass (36% = 0.36)

Z= 1.96 at 95% confidence interval

q= 1-p=1-0.36=0.64

d= maximum tolerable error=10% = 0.1

n= (1.96)2 x 0.36 x 0.64/ (0.1)2 = 53.02

Sample size=53

Inclusion criteria

1. Patients with eyelid masses  who underwent surgery and 
histopathological examination.

2. All patients ready to enroll in our study.

Exclusion Criteria 

1. The patient presenting with infective or inflammatory eyelid masses. 

2. Recurrent eyelid tumor.

3. Eyelid masses without surgery or histopathological examination.

4. The patient not willing to enroll in the study .

5. Evidence of systemic involvement as there may be evidence of 
metastasis to the adjacent structures and other systemic organ.

A comprehensive history of each patient presenting with eye-
lid mass was recorded. Particular emphasis was placed on 
the onset, laterality, progression, duration of the lesion, and 
time of initial presentation. Any evidence of lymph node in-
volvement or systemic metastasis at presentation was docu-
mented. Potential risk factors, including tobacco use, smoking, 
prolonged sun exposure, history of radiation exposure and rel-
evant family history were also noted. Systemic history was tak-
en with specific reference to chronic illnesses and known case 
of metastatic carcinoma. Initial visual acuity assessment was 
performed using the Snellen visual acuity chart. All patients  
underwent detailed ocular examination using slit -lamp bio-mi-
croscopy conducted by an oculoplastic surgeon. Special at-
tention was given to evaluating the eyelid mass, including its 
anatomical location, laterality, and dimensions (measured in 
millimeters). The mass was assessed for characteristics such 
as site, shape, form, mobility, compressibility, consistency, col-
or, depth and surface features (e.g. regularity, elevation and 
margin definition). Additional features such as bleeding points, 

vascularization, and any other notable morphological traits 
were carefully recorded. To aid in clinical diagnosis, relevant 
imaging and laboratory investigations were performed. These 
included ultrasonography, Xray, computed tomography (CT), 
Magnetic resonance imaging (MRI), and routine blood tests. 
Based on clinical and radiological evaluation, a decision was 
made to proceed with excisional biopsy under local anesthesia 
(LA) or general anesthesia (GA), as deemed appropriate. Surgi-
cal excision of the eyelid mass was performed with a 4-5 mm 
margin of healthy tissue. Depending on the size and location 
of the resulting defect, appropriate reconstructive procedures 
were selected. These included direct closure, modified Hughes 
procedure, Cutler-Beard flap, or combinations of local flaps and 
grafts to restore functional and cosmetic integrity. The surgi-
cally resected specimens will be fixed in 10% formalin and will 
be sent to the department of pathology at National pathology 
lab for histopathological diagnosis by consultant pathologist  
Dr. Jeevan Adhikari.

The specimen sections will be stained by eosin stain and hema-
toxylin then to routine paraffin embedding in all cases.  From 
different areas of the specimen, four to five sections 2-3 mm 
thick were taken and processed in automatic tissue processor. 
After trimming of blocks sections of 5-7 um thick were cut with 
help of rotatory microtome. Sections were floated on water 
at temperature of 45 degree and were taken on albuminized 
slides. Special stain such as PAS stain was used whenever re-
quired. Clinical records of patients were entered and verified 
by the specialist performing the clinical examination and inter-
vention procedure. Collected data was entered on computer 
case sheet for statistical analysis.

Statistical analysis

Analysis was done with statistical package for social science 
(SPSS) 22.0. Flow diagrams, bar diagrams, histograms were 
used as needed. Interim analysis of the data was done after 
one month of completion of study followed by final analysis   
by computer. Statistician was consulted whenever necessary.

RESULTS

Out of 53 cases 30 (56%) were female and 23 (43%) were male. 
The most common age of presentation was 40-59 yrs. Elder-
ly (>60 yrs) made up 35.8%. Among malignant eyelid lesion a 
higher proportion  was seen in patients above 60 years, indicat-
ing age related increase in malignancy (Table I).

Age group in years   Total number of 
patients

Percentage

<20 4 7.5

20-39 12 22.6

40-59 18 34.0

60-79 15 28.3

>80 4 7.5

Total 53 100

Table I: Demographic  profile of patients

Kharel et al.: Clinicopathological Analysis of Eyelid Masses: A Cross-sectional Study



JNGMC  Vol. 23   No. 2  December 2025 79

Left upper lid was  seen predominantly affected   in both benign 
and malignant cases accounting for 19( 35.85%) cases. Right low-
er lid was least affected and seen in 7(13.21%) cases. (Table II)

Lesion locations 
Total number of 

patients
Percentage

Left upper lid 19 35.85

Right upper lid 15 28.30

Left lower lid 12 22.64

Right lower lid 7 13.21

Total 53 100

Table II : Anatomical locations of eye lid masses

The majority of the patients presented with an eyelid mass, 
33(62.26%) cases. Ulcerated wounds and mechanical ptosis 
were equally observed in about 5(9.4%) cases each. Mechan-
ical ptosis was due to the size of the mass in upper eye lid. 
Discoloration of the skin or pigmentary changes were noted in 
8(15.09%) patients, while mechanical ectropion was the least 
common presentation, seen in 2(3.7%) cases. Discoloration of 
skin or pigmentary changes were seen mostly in benign lesions 
as the primary symptoms. (Table III)

Presenting symptoms Total number of 
patients

Percentage

Eyelid mass 33 62.26

Ulcerated wound 5 9.4

Mechanical ptosis 5 9.4

Discoloration /pigmentation 
of the skin 8 15.09

Mechanical Ectropion 2 3.7

Total 53 100

Table III: Clinical presentations of eye lid masses

Out of 54 cases, 44(83%) were identified as benign lesions after 
histopathological examination, and 9(17%) identified as malig-
nant. The most common type was cystic lesions (epidermal, in-
clusion, and sebaceous type) accounting for 19 cases (43.8%). 
Nevi (simple, compound and intradermal) and papilloma were 
the next most frequent, each compromising 8 cases (18.8%). 
Less common lesions included xanthelasma, hemangioma, 
seborrheic dermatitis, and dermolipoma, 2 cases (4.55%) each. 
The least frequent lesion observed was neurofibroma, 1 case 
(2.27 %). (Table IV)

Benign lesions 
Total number 

of patients
Percentage

Cyst (epidermal, Inclusion, 
sebaceous) 19 43.8

Nevus 5 9.4

 (simple, compound, 
intradermal) 8 18.8

Papilloma 8 18.8

Xanthelasma 2 4.55

Hemangioma 2 4.55

Seborrheic dermatitis 2 4.55

Dermolipoma 2 4.55

Neurofibroma 1 2.27

Total 44 100

Table IV: Histopathological spectrum of benign eyelid masses

Among 9 cases diagnosed as malignant after histopathologi-
cal examination, the most common was Basal cell carcinoma 4 
(44.44%). Sebaceous cell carcinoma accounted for 3(33.33%) 
cases, while squamous cell carcinoma and Non-Hodkins lym-
phoma  accounted for 1 (11.11%) each. (Table V)

Malignant lesions Total number of 
patients

Percentage

Basal Cell Carcinoma 4 44.44

Sebaceous cell Carcinoma 3 33.33

Squamous cell carcinoma 1 11.11

Non-Hodkins Lymphoma 1 11.11

Total 9 100

Table V: Histopathological spectrum of malignant eyelid masses

Among 53 patients, 75% of the clinical accuracy was seen while 
correlating clinical and histopathological diagnosis of all the 
cases. (Figure 1)

Figure 1 : Comparison of clinical vs histopathological diagnostic ac-
curacy of eye lid masses 

DISCUSSION

Eyelid masses are commonly encountered in ophthalmic prac-
tice. The incidence of skin tumor is mainly due to the environ-
mental factor, exposure to sunlight, ultraviolet rays. Approxi-
mately 10% of all skin tumors occurs in eyelid.3 various studies 
have been done regarding the eyelid mass tumor in various 
part of the world. These tumors may show geographical and 
ethnic variation. The data of our study shows the demography, 
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various modes of presentations of the eyelid tumor present-
ing in the tertiary eye care center of the western part of Ne-
pal. The data will serve as the reference for this geographical 
region and guide in planning resources for screening as well 
as in proper management of the eyelid tumors. In our study 
benign eye lid lesions 44(81%) were far common than malig-
nant lesion 9(17%) in accordance with previous other studies 
worldwide that ranged from (71% -91%).2,6,7 Female prepon-
derance was observed in our study 30 (56%) were female and 
23(43%) patient were male similar to the study conducted in 
another center. The most common age of the presentation 
was 40-59yrs. Elderly (>60 yrs) make up to 35.8% important for 
malignancy trend.2,1 Eye lid malignancies are more common in 
elderly patients due to cumulative sun damage, age related im-
mune decline, DNA repair and chronic skin changes over time 
.3,6 Left upper lid was predominantly affected 35.85%.

A total of 44(81%) benign cases were analyzed. we found the 
cystic lesion including epidermal, inclusion and sebaceous cyst 
19(43.8% )as the most common benign histologic diagnosis. 
This finding is consistent with previous studies , which also re-
port a high prevalence of these lesions due to obstruction of 
pilosebaceous units and their tendency to enlarge gradually  
drawing clinical attention.1,2,18 The superficial location and cos-
metic prominence of these cysts, especially in the periocular 
region, often prompt early presentation and surgical excision 
.18 The melanocytic nevus  simple , compound and  intradermal 
and papilloma were the next most common, each compromis-
ing 8(18.8% ). Their frequent detection may be attributed to 
their visibility and ease of excision especially in cosmetically 
sensitive areas such as eyelids.2,5,18 Papilloma, often associ-
ated with viral etiology or chronic irritation, also represent a 
significant proportion of benign eyelid lesions. Less common 
lesions included were xanthelasma, hemangioma, seborrheic  
dermatitis, and dermolipoma, each with 2(4.55%) cases. It may 
be due to the unrecognizable clinical appearance, leading to 
non-surgical management in many cases unless cosmetic con-
cerns or diagnostic uncertainty necessitate biopsy.7 For exam-
ple, Xanthelasma is usually diagnosed clinically and may be 
treated with laser or topical modalities rather than excision.8 
The least frequent lesion observed was neurofibroma, with 1  
(2.27 %) case. solitary neurofibromas in the periocular area are 
rare, and the diagnosis often warrants investigation for under-
lying neurofibromatosis in younger patients, their low preva-
lence in the routine eyelid histopathology has been similarly 
reported in other studies.10

Among 9 cases diagnosed as malignant after histopathologi-
cal examination, the most common was Basal cell carcinoma 
compromising 4(44.44%) of the cases. this finding  is consistent  
with the global epidemiological trends where BCC is reported 
as the most frequent  malignant eyelid tumor, particularly in 
fair skinned elderly populations  with significant cumulative 
ultraviolet UV exposure.6,16,18 The predilection of BCC for the 
periocular region , especially  the lower eyelid and medial can-
thus, is likely due to greater sun exposure and thinner skin in 
these areas, making them  more susceptible to UV induced DNA 
damage.6,16,18 Sebaceous cell carcinoma  was the second most 
common malignancy in our study, accounting for 3(33.33%) 

of  cases, While relatively rare in western populations, seba-
ceous carcinoma is frequently reported in Asian populations , 
including  those from south and east Asia, where it often pres-
ents a diagnostic challenge due to its ability to mimic benign 
conditions such as chalazion or chronic blepheritis.9,10,18 The 
aggressive nature of sebaceous carcinoma, coupled with its 
tendency for pagetoid spread and regional metastasis, under-
scores the importance of early diagnosis and promptsurgical 
management.6,17 Squamous cell carcinoma and Non-Hodgkin 
lymphoma  were the least common malignancies in our cohort 
, each  representing 1(11.11%) of cases. SCC of eyelid is known 
to be less common than BCC but has a higher potential for local 
invasion and metastasis.6,18 Risk factors include chronic sun ex-
posure, immunosuppression, and preexisting actinic keratoses. 
The single case of Non-Hodgkin Lymphoma likely represents a 
primary cutaneous or conjunctival lymphoma, which although 
rare should be considered in the differential diagnosis of per-
sistent eyelid swelling or mass particularly in older adults.6 The 
distribution of malignant lesions in our study highlights the 
predominance of BCC, followed by sebaceous cell carcinoma, 
which is in line with patterns seen in South Asian populations 
.6,17 It reinforces the necessity for histopathological evaluation 
in all excised lesions, especially in older patients and those 
with recurrent or atypical presentations, to ensure timely and 
accurate diagnosis.

In the present study, the overall clinical diagnostic accuracy 
was found to be 75% when comparing clinical impressions with 
histopathological diagnosis. This suggests that while clinical 
evaluation plays a vital role in the initial assessment of periocu-
lar lesions, it may not always be sufficient to definitively distin-
guish between benign and malignant conditions. Factors con-
tributing to diagnostic discrepancies may include overlapping 
clinical features, atypical presentations, or coexisting pathol-
ogies that mimic other lesions.18 Although a reasonably high 
accuracy was achieved clinically, histopathology remains the 
gold standard for definitive diagnosis, especially in suspicious 
or ambiguous cases.

LIMITATIONS

The limitation of the study arises from the relatively small sam-
ple size, which confined the detailed subgroup analysis partic-
ularly for less common eyelid lesions. As only surgical excision 
with biopsy cases were included, benign lesions managed 
conservatively were not included introducing selection bias. 
Larger studies with longer follow up should be conducted to 
identify the accurate clinicopathological feature, diagnosis and 
further management of eye lid masses. 

CONCLUSION 

Benign eyelid lesions were more prevalent than malignant ones, 
with cysts being the most common benign lesion and basal cell 
carcinoma the most frequent malignancy. Only clinical examination 
may not be sufficient for accurate diagnosis; therefore, histopatho-
logical evaluation is essential for guiding appropriate management.
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A Study on the Determinants of Uterovaginal Prolapse in Tertiary Hospital, Nepal
Shah S1, Shrestha M1, Shrewastwa MK2, Uprety A1, Yadav SJ1, Sinha K3, Shah GJ1, Singh M3

ABSTRACT

Introduction: Pelvic organ prolapse is the descent of the pelvic organ from its normal position. Although few genetic and idiopath-
ic causes have been associated with it, it most commonly follows difficult and repeated child births, making it one of the most 
common morbidities in developing countries like Nepal. Aims: To identify determinants of utero-vaginal prolapse (UVP) among 
women attending gynecologic department. Methods: A hospital-based case control study was carried out from March 2023 to 
March 2025 among women attending Department of Gynaecology and Obstetrics at Nepalgunj Medical College.Cases were wom-
en with utero-vaginal prolapse while controls were women free from utero-vaginal prolapse but with other gynecologic disease 
during the same period as of cases. Descriptive analysis along with bivariate and multivariate logistic regressions was performed in 
Statistical Package for Social Sciences (SPSS). Adjusted odds ratio with 95% confidence interval was used and statistical significance 
was considered at p ≤ 0.05. Results: Out of 226 cases, only 3(4.1%) of the cases compared to 148(65.5 %) of the controls had at-
tended delivery at health facility. Only 8(10.8%) of cases and 8(5.3%) of the controls had ever used family planning. Only 4(5.4%) 
of the cases and no controls had history of hysterectomy. Only 15(20.3%) of the cases and 25(16.4%) of the controls had medical 
problems (history of chronic cough, had history of carrying heavy objects, hypertension, diabetes mellitus and chronic constipa-
tion) This study revealed, age ≥ 40 years (AOR = 10.49; 95%CI: 4.03, 27.35), duration of labor ≥ 24 hours (AOR = 8.32; 95%CI: 3.58, 
19.33), instrumental delivery (AOR = 7.40; 95%CI: 1.21, 45.28), non- utilization of family planning (AOR = 3.14; 95%CI: 1.32, 7.47) 
were found to have statistical significance. Conclusion: Age ≥ 40 years, prolonged labor, instrumental delivery, non-utilization of 
family planning were identified as determinant factors of utero-vaginal prolapse. Thus, family planning service utilization and ap-
propriate obstetric care are advisable.
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INTRODUCTION

Genital prolapse affects the quality of life of many women 
during their pre-menopausal and post menopausal years.1 

Uterine Prolapse is a condition related to reproductive health 
that has been inadequately addressed in accordance with its 
prevalence in our country.2 A study identified there are about 
6 00,000 women with uterovaginal prolapse who need to be 
treated.3 In spite of existence of safe motherhood programme 

and application of different strategies for so many years, the 
care seeking behaviour in relation to UVP is low in Nepal. To 
improve maternal health, strategy on the management of UVP 
at health institutions should be there including by potential 
Skilled Birth Attendants (SBAs).4,5 Data about uterine prolapse 
in Nepal is little. Some studies on Non-reproductive Risk Factors 
of Uterovaginal Prolapse have shown the association associa-
tions between family history of prolapse and underweight sta-
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tus as risk factors, with smokers also showing increased risk.6 
The most important factors those are associated with UVP are 
increase intra-abdominal pressure, difficult labor and delivery, 
malnutrition, old age, connective tissue disorders, heavy exer-
cise, and pelvic trauma.6-8 AANG JHARNE is the typical Nepali 
terminology used for the pelvic organ prolapse especially the 
uterovaginal prolapse illnesses.9 Maternity health care like 
treatment seeking behavior of UVP is a choice and depends 
on individuals but literature suggests that choices are limited 
especially in the mountain and hill areas of Nepal.10 The ob-
jectives of the study was to identify the determinants of UVP .

METHODS

This is a hospital based unmatched case control study conduct-
ed among women attending Outpatient Department (OPD) 
and Inpatient Department (IPD) of Gynaecology and Obstet-
rics at the Nepalgunj Medical College, Teaching Hospital Ne-
pal, between March 2023 to March 2025. Ethical clearance 
was obtained. Data were retrieved from gynecological admis-
sion register, case files and medical record section, who were 
treated for uterovaginal prolapse as well as the control cases.
All women attending gynecological and obstetrics OPD and IPD 
during the study period were the study unit. The sites of data 
collection were the department of gynecology and obstetrics 
and medical record section.

Cases were women with utero-vaginal prolapse and controls 
were those women free from utero-vaginal prolapse but with 
some other gynecologic disease (like pelvic inflammatory dis-
ease, uterine cancer, cancer of cervix, syphilis, gonorrhea, oth-
er sexually transmitted diseases) during the same study period.

The records of women aged more than 18 years attending OPD 
and IPD during the study period were included into the study. 
However, critically ill women and women with mental prob-
lems were excluded from the study.

Sample Size Determination 

The prevalence of uterine prolapse (UP) in previous study was 
21.3 %.11 Sample size was calculated using Epi-info software 
version 7 using sample size determination for unmatched 
case–control studies. The parameters that were used to calcu-
late sample size were; Confidence level 95%, power 80%, con-
trol to case ratio of 2: 1 and Odd Ratio of 2.1.11 The final sample 
size was found to be 74 cases and 152 controls.

Data Collection Procedures

All the records of the patients during the study period were 
studied for the following parameters:  age, caste, education, 
occupation, parity, obstetric factors, gynecologic history and 
child bearing.12 The completeness of the data was checked by 
the principal investigator. Shaw’s classification system of ute-
ro vaginal prolapse was used for grading of the disease in the 
case files. In this classification system, descent is classified into 
four grades; the first grade is descent of cervix into the vagina, 
second grade is descent of cervix into introitus, third grade is 
descent of the cervix outside introitus, and the fourth grade is 

when the whole of the uterus is outside introitus.13

Statistical analysis 

The data were analyzed by descriptive and inferential statistics 
using the statistical package for social science (SPSS) version 
20. Logistic regression was applied. Statistical significance was 
set at p-value < 0.05.

RESULTS 

Socio-Demographic Characteristics of study participants

Out of the total 226 respondents, 74 cases and 152 controls 
participated in the study with the response rate of 100 %. The 
proportion of older age women (age≥ 40) was found to be 
higher among cases 70(94.6%) compared to controls 4(2.64%). 
Hindu religion was 63(85.1%) and 115(75.7%) among cases 
and controls respectively. Of the respondents, 71(46.7%) of 
controls were literate while only 5(6.8%). Majority of partici-
pants among cases 70(94.6%) and controls 147(96.7%) were 
housewife. Majority 70(94.6% ) of cases had gravida  ≥4 com-
pared to 144(94.7%)of the controls, followed by parity of  ≥ 4 
among cases 55(74.3 %) compared to 23(15.1%) among con-
trols (TableI).

Variables

Cases

Number

(%)

Controls

Number

(%)

Subtotal

Number 

(%)

P value

Age

≥40
70

(94.6)
4

(2.64)
74

(33.2)
0.01

<40
4

(5.4)
148

(97.36)
152

(68.8)

Education

Literate 5
(6.8)

71
(46.7)

76
(33.6)

0.01

Illeterate 69
(93.2)

81
(53.3)

150
(66.4)

Ethnicity

Dalit
46

(62.16)
69

(45.4)
115

(50.9)
0.003

Janjati
11

(14.86)
51

(33.6)
62

(27.4)

Brahmin/
Chhetry

7
(9.45)

23
(15.1)

30
(13.3)

Other
10

(13.51)

9

(5.91)

19

(8.4)

Religion

Hindu
63

(85.1)
115

(75.7)
178

(78.8)
.102
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Other 
religion

11
(14.9)

37
(24.5)

48
(21.2)

Occupation

Housewife
70

(94.6)
147

(96.7)
217
(96)

0.445

Labour
4

(5.4)
5

(3.3)
9

(4)

Gravida

>4
70

(94.6)
144

(94.7)
214

(94.7)
0.964

4 or less 
than 4

4
(5.4)

8
(5.3)

12
(5.3)

Parity

4 >/4
55

(74.3)
23

(15.1)
78

(34.5)
0.001

<4
19

(25.7)
129

(84.9)
148

(65.5)

Table I: Socio demographic characteristics and obstetric history of 
women

Variables Cases Controls Subtotal P value

History of abortion

Yes
19

(25.7)
38

(25.2)
57

(25.3)
0.998

No
55

(74.3)
113

(74.8)
168

(74.7)

Mode of delivery

Vaginal 
delivery

63
(85.1)

105
(69.1)

168
(74.3)

0.001

Instrumental 
delivery

8
(10.8)

0
8

(3.5)

Cesarean 
section 
delivery

3
(4.1)

47
(30.3)

50
(22.1)

Place of delivery

Home 
71

(95.9)
7

(4.6)
78

(34.5)
0.001

Health 
facility

3
(4.1)

148
(65.5)

148
(65.5)

Vaginal tear during last child birth

Yes
5

(6.8)
32

(21.1)
37

(16.4)
0.006

No
69

(93.2)
120

(78.9)
189

(83.6)

Duration of labor (labor for great or equal to 24 hours)

=>24 hours
2

(2.7)
1

(0.7)
3

(1.3)
0.208

<24 hours
72

(97.3)
151

(99.3)
223

(98.7)

Episiotomy during last child birth

Yes 0
53

(34.9)
53

(23.5)
0.000

No
74

(100)
99

(65.1)
173

(76.5)

Table II: Obstetric  history of women attending gynecologic OPD 
among cases and controls

Variables Cases Controls Subtotal P value

Ever used family planning 

Yes 
8

(10.8)
8

(5.3)
16

(7.1)
0.127

No
66

(89.2)
144

(94.7)
210

(92.9)

Duration of rest after delivery (for the last child)

=<42 days
64

(86.5)
105

(69.1)
169

(74.8)
0.004

>42 days
10

(13.5)
47

(30.9)
57

(25.2)

Menopausal status

Regular
6

(8.1)
151

(99.3)
157

(69.5)
0.000

Post 

menopausal

68
(91.9)

1
(0.7)

69
(30.5)

Smoking history

Yes 
33

(44.6)
2

(1.3)
35

(15.5)
0.04

No
41

(55.4)
150

(98.7)
191

(84.5)

History of hysterectomy

Yes
4

(5.4)
0

4
(1.8)

0.004

No
70

(94.6)
150

(100)
222

(98.2)

Previous prolapse surgery

Yes
1

(1.4)
0

1
(0.4)

0.000

No
73

(98.6)
152

(100)
225

(99.6)

Significant at 5 percent level of significance (p<0.05) Note: Values in 
parenthesis indicate percentage

Table III: Obstetric and other  history of women attending gyneco-
logic OPD among cases and controls

From the total study participants, 19 (25.7%) of the cases had 
history of abortion compared to 38(25.2%) of the controls,  
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63(85.1%) of  cases and 105(69.1%) of the controls had vaginal 
delivery as mode of delivery,71(95.9%) and 7(4.6%) controls 
gave birth at home. Proportion of women who experienced 
vaginal tear during last delivery were only 5(6.8%) among cases 
and 32(21.1%) among controls .Majority of cases 72(97.35%) 
and controls 151(99.3%) had experienced less than 24 hours 
of duration of labor.

Majority of cases 74(100%) and control 99(65.1%) had not ex-
perienced episiotomy during last child birth. Only 8(10.8%) of 
cases and 8(5.3%) of the controls had ever used family planning. 
Duration of rest after delivery (for the last child) was ≤42 days for 
64(86.5%) of the cases and 105(69.1%) of the controls. Meno-
pausal status was found regular among only 6(8.1%) of the cases 
and 15 (99.3% of the controls. Only 20(27%) of the cases and 
no controls had family history of UVP. Only 4(5.4%) of the cases 
and no controls had history of hysterectomy. Only 1(1.4%) of the 
cases and no controls had previous prolapse surgery.

Only 15(20.3%) of the cases and 25(16.4%) of the controls, 
had medical problems (history of chronic cough, had history 
of carrying heavy objects, hypertension, diabetes mellitus and 
chronic constipation)(Table II & III).

Characteristics 

of respondents 

Cases

Number

(%)

Controls

Number

(%)

Crude 
OR(95%CI

Adjusted 
OR(95%CI)

Age

≥40
71

(94.7)
4

(20.6)
20.39

(10.76,38.63)

10.49

(4.03,27.35)*

<40
3

(4.1)
148

(97.6)

Education

Literate 
5

(6.8)
71

(46.7)

Illeterate
69

(93.2)
81

(53.3)
9.3

(5.23,18)
12

(5.23,28)*

Gravida

>4
70

(94.6)
144

(94.7)
4.85

(2.61,8.99)
1.29

(0.32,5.26)

4 or less 
than 4

4
(5.4)

8
(5.3)

Parity

4 >/4
55

(74.3)
23

(15.1)
5.17

(2.93,9.12)
2.12

(0.88,5.04)

<4
19

(25.7)
129

(84.9)

Mode of delivery

Vaginal 
delivery

63
(85.1)

105
(69.1)

Instrumental 
delivery

8
(10.8)

0

Cesarean 
section 
delivery

3
(4.1)

47
(30.3)

4.18
(1.13,15.42)

7.40
(1.21,45.28)*

Place of delivery

Home 
71

(95.9)
7

(4.6)
5.86

(3.31,10.35)
1.43

(0.49,4.11)

Health 
facility

3
(4.1)

148
(65.5)

Table IV: Determinants of uterovaginal prolapse among study 
participants

Characteristics 

of respondents 

Cases

Number

(%)

Controls

Number

(%)

Crude 
OR(95%CI

Adjusted 
OR(95%CI)

Duration of labor(≥24 hours)

=>24 hours
2

(2.7)
1

(0.7)
5.96

(3.43,10.38)

8.32

(3.58,19.33)*

<24 hours
72

(97.3)
151

(99.3)

Ever used family planning 

Yes 
8

(10.8)
8

(5.3)

No
66

(89.2)
144

(94.7)
4.67

(2.56,8.52))

3.14

(1.32,7.47)*

Menopausal status

Regular
6

(8.1)
151

(99.3)

Post 

menopausal

68
(91.9)

1
(0.7)

15.69
(8.29.43)

1.77
(0.44,7.17

Family history of UVP

Yes
20

(27)
0

4.63

(2.14,10.02)

3.77

(1.10,12.88)*

No
54

(73)
152

(100)

Medical problems 

Yes
15

(20.3)
25

(16.4)

3.97

(2.29,6.90))

1.94

(0.82,4.60)

No
59

(79.7)
127

(83.6)

TableV : Determinants of uterovaginal prolapse among study 
participants

Determinants of uterovaginal prolapse among study participants

Logistic regression results revealed the odds of develop-
ing UVP. Accordingly age, education, gravida, parity, place of  
delivery, duration of labor, mode of delivery, family planning 
use, family history, menopausal status and medical problems 
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predictor variables were significantly associated with UVP  
(p-value < 0.05) (Table IV & V) and after adjusting variables   
remained significant were age, education, mode of delivery 
,family planning ever used, duration of labor and family history 
of UVP (Table IV & V).

Multivariable logistic regression analysis indicated that the 
odds of being age≥40 were 10.49 times higher among cases 
than controls (AOR=10.49; 95%CI: 4.03, 27.35). The odds of 
developing UVP were 8.32 times higher among women who 
had duration of labor great or equal to 24 hours during the last 
childbirth among cases than controls with (AOR=8.32; 95%CI: 
3.58, 19.33). Women who gave birth by instrumental delivery 
were7.40 times (AOR=7.40; 95%CI: 1.21, 45.28) more likely 
to develop UVP in cases as compared to controls. The odds 
of having a UVP among women who did not ever used family 
planning was 3.14 (AOR=3.14; 95%CI: 1.32, 7.47) times high-
er among cases as compared to controls. Similarly, the odds 
of positive family history of UVP was 3.77 higher among cases 
than controls (AOR=3.77; 95%CI: 1.10,12.88)

However, the effect of episiotomy during last child birth, gra-
vidity, parity, place of delivery, menopausal status, medical 
conditions (history of chronic cough, chronic constipation, and 
carrying heavy objects) disappeared after adjusting.

DISCUSSION

This study has identified determinants of UVP and identified 
the relationship with UVP with sociodemographic variables 
and explored the determinants of  UVP. The study contradicts 
with the study conducted in Kaski district of Nepal which found 
the prevalence of UVP to be 11.7 %.15 This study revealed that 
women aged ≥ 40 years of age were 10.49 times more likely 
to have had UVP as compared to women aged < 40 years. This 
might be due to age related weakening of pelvic supportive 
structures, decreased level of estrogen, and high parity in this 
age group. Study conducted in Lebanon and Ethiopia docu-
mented consistent results.16,17 Results of systematic review also 
revealed consistent finding.18 Duration of labor great or equal 
to 24 hours was significantly associated the development of 
UVP and the results are consistent with results from India19, 
Nepal20, Nigeria21 and Ethiopia.16 

Women who ever not used family planning were 3.14 times 
more likely to develop UVP as compared to women used 
family planning at least once. This finding is similar with the 
study conducted at Wolaita Sodo University Referral Hospital 22  
this is because mothers who do not use family planning have 
repeated deliveries during which cumulative effects of pushing 
down pain damage the pelvic supportive structures.

A study done in Italy found that the risk of UVP was higher in 
women with family history of prolapse as compared to wom-
en without family history of prolapse.23 This could be due to 
the presence of congenital connective tissue disorders in these 
families. Joseph N conducted a similar survey in a center in 
south India and found 76.8% of study population have third 
degree UVP, commonly associated with cystocele i.e. in 74.6%. 
Most of them underwent the surgical treatment of vaginal hys-

terectomy, even though they were prescribed ring pressaries 
to another significant lot. The scenario presented in the stud-
ies is congruent to our set up as well, where maximum of the 
cases have UV prolapse only or associated cystocele. The treat-
ment options provided are similar as well.24

Teenage pregnancy and too many pregnancies contributed to 
the occurrences of UVP. Another reason was that most of the 
women delivered their babies at home assisted by untrained 
persons, and most of the parturient mothers or delivering 
women resumed work soon after delivery and had very poor 
nutrition.25

LIMITATIONS

This study relies on women self-reporting obstetric and med-
ical histories (such as age at first delivery, birth spacing, and 
delivery conditions) over long periods and this may have led to 
recall bias while taking the history by a clinician. This study is a 
retrospective study. Small size is also a limitation. 

CONCLUSION

The study revealed that age ≥ 40 years, prolonged labor, in-
strumental delivery, non-utilization of family planning were 
identified as determinant factors of UVP. Thus, family planning 
service utilization and appropriate obstetric care are advisable.
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CASE REPORT

When Yellow Isn’t Jaundice: Palmar and Plantar Discoloration in Carotenoderma – A Case Report 
Aryal A, Poudel RS, Karmacharya H, Shris N

ABSTRACT

Carotenoderma is characterized by a yellow-orange discoloration of the skin, typically resulting from the excessive consumption 
of carotene-rich fruits and vegetables. We report a case involving a patient who developed yellow pigmentation of the palms and 
soles in the absence of jaundice, secondary to a high intake of carrots, pumpkin, papaya, and green leafy vegetables. Although 
this condition is benign and does not require medical treatment, it is essential to distinguish it from pathological causes of yellow 
skin, such as jaundice.
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INTRODUCTION

Carotenoderma is a phenomenon characterized by yellow-or-
ange pigmentation of the skin that results from carotene depo-
sition in the skin, mainly in the stratum corneum. It is associ-
ated with a high blood β-carotene value, and is regarded as a 
significant physical finding, but is a harmless condition.1 As it is 
a benign condition, it seldom requires further investigations. 
Carotenoderma is not an uncommon presentation, despite the 
prevalence data being scarce.2 Awareness of carotenoderma is 
necessary to avoid confusion with jaundice and unnecessary 
diagnostic tests.3

CASE REPORT

A 36-year-old female presented to the Dermatology Outpa-
tient Department with complaints of yellowish discoloration 
of palms and soles for 4 months. She initially noticed yellow-
ish discoloration of her palms followed by her soles. She de-
nied pruritus, darkening of the urine, and pale stools. She also 
gave history of generalized weakness in the past, for which her 
diet had predominantly consisted of carrots, pumpkin, papa-
ya, and green leafy vegetables. Upon further evaluation, the 
patient revealed that her dietary pattern had been self-adopt-
ed in response to a persistent sense of generalized weakness, 
which she had attributed to a nutritional deficiency. Subse-
quent consultation with a psychiatrist led to a diagnosis of  
moderate depression, which was considered to be the cause 

of her generalized weakness. There was no history of diabe-
tes mellitus, thyroid disorder, and liver disorder in the past. 
The general condition of the patient was fair. The patient was 
conscious, oriented to time, place, and person. All her vital 
signs were normal. Local examination revealed yellow-orange 
discolorations on the palmar aspect of both hands, and the 
plantar aspects of both feet. Her sclera was anicteric. There 
were no changes detected in the scalp, nail, and mucosa. No 
significant abnormalities were detected on systemic exam-
ination.The patient was sent for a complete blood count, ran-
dom blood sugar, thyroid function test, and liver function test, 
which were unremarkable. However, serum β-carotene levels 
could not be assessed due to the unavailability of necessary 
testing facilities. The patient was advised to cut down on foods 
rich in carotenoids, and pigmentation is expected to improve 
slowly over time.

DISCUSSION

Carotenoderma is a benign and reversible condition charac-
terized by yellow discoloration of the skin and elevated levels 
of β-carotene in the blood, which occurs secondary to exces-
sive and prolonged ingestion of carotene‐rich foods. Carotene 
serves as the primary precursor of vitamin A in human beings. 
However, hypervitaminosis A does not occur with excess car-
otene ingestion as the body converts only a limited quantity 
of carotene to vitamin A daily.4,5 A detailed history should be 
taken, along with dietary history. The focus should be on the 
history of foods consumption that have high carotene levels, 
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with the estimation of the amount taken and duration. In 
addition, screening should be done for other conditions that 
could present with carotenoderma, such as diabetes, anorexia, 
hypothyroidism, and liver and kidney diseases.2 Pigmentation 
usually involves the palms, dorsum of hands, soles, forehead, 
tip of the nose and nasolabial folds, but spares the sclera and 
mucous membranes. A typical sign of carotenoderma is its en-
hanced appearance under artificial light.6

The diagnosis of diet-induced carotenoderma is usually made 
clinically, and there is typically no need for laboratory con-
firmation. The mainstay of treatment is the reduction of the 
amount of carotene in the diet. This ultimately leads to the 
progressive disappearance of yellow skin coloration. However, 
the pigmentation could persist for several months, even after 
carotene levels return to normal due to the lipophilic nature 
of carotenoids.7 Reassurance should be given to patients that 
diet-induced carotenoderma is a reasonably benign condition, 
and requires no treatment.

Our case highlights the importance of recognizing its clinical 
presentation, particularly the yellow-orange discoloration of 
the skin with sparing of the sclera, to differentiate it from more 
serious conditions like jaundice. Increased awareness among 
clinicians can help prevent unnecessary investigations and 
provide reassurance to patients through appropriate dietary 
counselling.
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Figure 1: Carotenoderma of the Palms

Figure 2: Carotenoderma of the Soles
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CASE REPORT

Dermoid Cyst on the Temporal Surface of Skull - An Unusual Case Report
Singh SK1, Mahat AK2, Jha BC3

ABSTRACT

A dermoid cyst is a subcutaneous mass derived from both ectodermal and mesodermal tissues. Dermoid cysts of the temporal 
region involving the bone are rare. We present a case of a child with an enlarging, palpable mass in the temporal region of 
the scalp.Parents of a 4-year-old male child presented with complain of a swelling on the right lateral side of the head, above 
the ear. Physical examination revealed a subcutaneous, cystic mass on the right lateral side of the head, above the ear in the 
temporal region, approximately 1.5 cm in diameter. The CT scan revealed a bony depression in the skull near the fronto-temporo-
parietal-sphenoidal junction. Enucleation of cyst done with hemicoronal approach. Histopathological examination confirmed the 
diagnosis of a dermoid cyst. Early removal is recommended not only to establish a definitive diagnosis but also to prevent chronic 
inflammation, enlargement, invasion, or rupture of the cyst. 
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INTRODUCTION

A dermoid cyst is a subcutaneous mass derived from both 
ectodermal and mesodermal tissues.¹ Dermoid cysts have 
been reported in various locations, including the head and 
neck region, which accounts for approximately 7% of cases. In 
this region, they are often asymptomatic.2 Some patients may 
present with symptoms such as yellow discharge, tenderness 
on palpation, headache, swelling, or pruritus. In rare instances, 
more severe manifestations have been documented, including 
sudden onset of oculomotor nerve palsy, blindness, chronic 
otitis media, and other neurological signs and symptoms.3 
Congenital dermoid cysts of the temporal region involving the 
bone are rare, with only scattered case reports available in the 
literature. In 1937, New and Erich reported a single temporal 
dermoid in their review of 103 head and neck dermoid cases.4,5 

We present a case of a child with an enlarging, palpable mass 
in the temporal region of the scalp.

CASE REPORT

Parents of a 4-year-old male child presented to us at 
Chhinnamasta Hospital, Rajbiraj, Saptari, a rural hospital of 
Nepal, complaining of a swelling on the right lateral side of 

the head, above the ear. They attributed the swelling to a road 
traffic accident that occurred six months prior. The accident 
was minor and did not require hospital admission. The parents 
noticed the swelling three to four months after the accident. 
They did not see such a type of lesion before trauma. The 
child’s caregiver denied any history of infection or changes in 
the size of the swelling.

The patient was otherwise asymptomatic, with no visual 
impairment or any neurological signs or symptoms. There was 
no other relevant past medical history. Physical examination 
revealed a subcutaneous, cystic mass on the right lateral side of 
the head, above the ear, and behind the orbit in the temporal 
region. The lesion measured approximately 1.5 cm in diameter. 
The lesson was not mobile from base, but the overlying 
scalp/ skin is mobile. It was noncompressible and nontender, 
with no evidence of an associated sinus tract, skin dimpling, 
discoloration, or communication with adjacent structures. The 
rest of the head and neck examination was unremarkable.

A computed tomography (CT) scan was performed due to the 
unusual presentation of the mass in the temporal region. The 
CT scan revealed a bony depression in the skull near the fronto-



JNGMC  Vol. 23   No. 2  December 2025 91

temporo-parietal-sphenoidal junction (Pterion region) (Figure  
1). It also confirmed that the subcutaneous mass was not in 
communication with adjacent structures, specifically showing 
no intraorbital or intracranial involvement.

	           A				    B

Figure 1: CT scan reveals a bony depression in the skull near the 
fronto-temporo-parietal-sphenoidal junction. A: Axial view,  B: 3D 

view, Arrow: showing lesion

Given the unsatisfactory appearance of the mass, the parents’ 
concern about potential growth, and the possibility of cranial 
involvement, surgical enucleation of the mass was planned 
under general anesthesia. Various surgical approaches, 
including endoscopic surgery, were discussed with parents. 
Enucleation of the cyst via the hemicoronal approach was 
chosen for surgery, and then verbal and written consent 
was taken for the procedure.Hairline Hemicoronal incision 
extending into the preauricular area was given. A scalp and 
temporal skin flap was elevated to expose the temporalis 
fascia (Figure 2). Hemostasis was achieved with bipolar cautery 
and fine hemostats. The cyst was then exposed by incising the 
temporalis fascia and temporalis muscle (Figure 3). Complete 
enucleation of the cyst was performed carefully.

Figure 2: Hemicoronal incision (expose the temporalis fascia)

Figure 3: The Temporalis muscle is dissected vertically, exposing the cyst

A bony depression approximately 1.5 cm in diameter was noted 
near the pterion region, with intact bony walls on all sides; no 
underlying cranial defect was observed (Figure 4). Peripheral 
ostectomy of the bone cavity was performed after enucleation 
using round burs, accompanied by thorough saline irrigation.

Figure 4: Bony depression after cyst enucleation and peripheral 
osteotomy

Final hemostasis was confirmed, the temporalis fascia and 
temporalis muscle was closed with 4-0 Vicryl suture (Figure 5). 
Skin closure was done with 4-0 Prolene sutures (Figure 6).  The 
patient was discharged on the second postoperative day with 
an uneventful recovery. The incisions healed well without any 
complications.

Figure 5: The temporalis fascia and temporalis muscle was closed 
with 4-0 Vicryl suture

Singh et al.: Dermoid Cyst on the Temporal Surface of Skull - An Unusual Case Report
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Figure 6: Skin closure done with 4-0 Prolene

Histopathological examination confirmed the diagnosis of a 
dermoid cyst. Regular follow-up was maintained every three 
months for one year. At one year post-operation, a follow-up 
CT scan showed normal healing of the lesion site (Figure 7). 
The incision scar was minimally noticeable, with mild alopecia 
around the incision line (Figure 8). Follow-up continued for an 
additional two years, during which there was no evidence of 
recurrence or adverse effects.

	         A				    B

	         C

(A: Axial, B: Sagittal, C: 3D View, Arrow shows site of healing)

Figure 7: Normal bony healing in 1-year-follow-up

Figure 8: Normal healing with mild alopecia noted in the incision line

DISCUSSION 

Dermoid tumors were first described by Parsons in 1742.6 

Dermoid cysts, also known as “oil cysts,” are non-neoplastic, 
congenital ectodermal inclusion cysts that contain varying 
amounts of ectodermal derivatives, including apocrine, sweat, 
and sebaceous glands, as well as hair follicles, squamous 
epithelium, and sometimes teeth. They should not be 
confused with epidermoid cysts, which contain only squamous 
epithelium. Although similar in some respects, teratomas are 
a distinct entity; they are true neoplasms composed of tissues 
derived from all three embryonic germ layers.1,7

When evaluating a mass in the temporal region, it is important 
to consider a broad differential diagnosis, including capillary 
hemangioma, hemorrhagic lymphangioma, and non-Hodgkin 
lymphoma. Although dermoid cysts are relatively uncommon 
in the temporal region, they should still be included in the 
differential diagnosis.8 Imaging with thin-section CT scans and/
or MRI is valuable because these cysts may extend beyond the 
bone into the orbit or intracranially.   In some cases, a biopsy 
may be necessary for definitive diagnosis, treatment planning, 
and monitoring.8,9

The treatment of choice for dermoid cysts is complete surgical 
excision. Early removal is recommended not only to establish a 
definitive diagnosis but also to prevent chronic inflammation, 
enlargement, invasion, or rupture of the cyst. Long-standing 
dermoid cysts may cause bone erosion and posterior migration, 
complicating surgical management. Careful dissection is 
essential to avoid rupture of the cyst capsule, as spillage of its 
contents can lead to recurrence. Lastly, the risk of malignant 
transformation, especially into squamous cell carcinoma, must 
be taken into account, though it is rare.8 -10

Various types of incisions can be used for the removal of 
temporal dermoid cysts, including bicoronal and hemicoronal 
incisions. The bicoronal incision provides wide exposure but 
carries a higher risk of bleeding and a larger area of alopecia. 
In contrast, the hemicoronal incision offers excellent exposure 
while achieving a more cosmetically satisfactory result.10 

Needle aspiration can be employed to drain the cyst to 
facilitate surgical removal, especially when en bloc excision 
would require extensive dissection or risk injury to adjacent 
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vulnerable structures. Endoscopic removal is another option 
for temporal dermoid cysts. Advantages include a smaller, 
concealed incision within the hairline, improved visualization 
with magnification of the surgical field, and reduced risk 
of injury to critical anatomical structures.5 However, this 
technique may be costly and demands a steep learning curve 
for surgeons. Regardless of the chosen method, complete 
removal of the cyst remains the primary surgical goal.

CONCLUSION

We describe a relatively rare case of a temporal dermoid cyst 
presenting as a swelling in the temporal region, with CT imaging 
revealing bony involvement. Based on this case and supporting 
literature, we recommend that any suspected congenital mass 
in the temporal region, with or without an associated sinus 
tract, should undergo preoperative radiological evaluation 
using CT or MRI to assess the extent of the lesion. In cases where 
bony invasion is evident, a more aggressive surgical approach 
is warranted. This should include complete enucleation of the 
cyst and peripheral ostectomy, ideally involving at least the 
outer table of the cranium, to minimize the risk of recurrence.
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Introduction

Nepalgunj Medical College Journal (JNGMC) is a biannual, 
peer reviewed, open access medical journal (ISSN 2362-
1192 (print) 2362-1206 (online). JNGMC is an official 
journal of Nepalgunj Medical College and Teaching 
Hospital. It is published with objectives of promoting, 
sharing quality medical education and also to increase 
the availability and accessibility of scientific and scholary 
articles. This will help to improve our knowledge as well 
as to give better care to patients.

Hence we grant permission to read, download, copy, 
distribute, print, and search online to the full texts of 
these articles which is available at (www.ngmc.edu.
np). The submission process or publication of articles 
at JNGMC is free of cost. The journal publishes articles 
in clinical care and research related to medicine and 
nursing.

Types of articles

Journal is published twice a year (July and December). 
In each issue the articles are published in following 
category.

•	 Editorials
•	 Original articles
•	 Audits 
•	 Case reports
•	 Review articles
•	 Letters to editor

The priority and preference will be given to original 
articles. The type of an article will be determined by 
title, aim(s) and objective(s), and most importantly the 
content of a manuscript. We also require that the author 
clearly specifies the type of article. However the final 
decision under which category the article is published 
rests on the decision of editorial board. In such cases 
the author will be informed regarding the decision. The 
author will have right to withdraw the article, for which 
he/she has to write a letter to the editorial board with an 
explicit reason.

Author guidance
Authorship is a state or fact of being the writer of a book, 
article or document or the creator of a work of art. To 

qualify for authorship, the author must have substantially 
contributed to the intellectual content of the manuscript, 
eg: conception and design, acquisition and analysis of 
data, drafting of the manuscript, statistical analysis as 
well as obtaining funding.

One author should take responsibility for the integrity 
of the work. This is corresponding author who sends 
the manuscript and receives reviews. All authors should 
approve the final version of manuscript. Authorship of 
multicenter trials is attributed to a group. The group 
should jointly make decisions about contributors/authors 
before submitting the manuscript for publication. The 
corresponding author will be responsible to explain the 
presence and order of these individuals. It is not the 
role of editors to make authorship decisions or to judge 
conflicts related to authors.

Editorial process

All the contributions are judged by the criteria of 
originality and scientific contents. The opinion expressed 
in a manuscript is the author(s) own and do not 
necessarily reflect the views of the editorial board or 
the publishers. The author(s) will be responsible for 
plagiarising any article.

The manuscript submitted will be peer reviewed and 
thereafter it will be reviewed by the members of the 
editorial board for the possible publication with the 
understanding that they are being submitted to JNGMC 
and have not been simultaneously submitted, published 
or already accepted for publication elsewhere. The 
editorial board reserves the right to refuse to publish the 
manuscript submitted. The author(s) will be informed 
about the reviewer’s comments and acceptance /
rejection of manuscript

Manuscripts accepted would be copy edited for grammar, 
punctuation, print style and format. Page proof will 
be sent to the corresponding author, which has to be 
returned within three days. Non response to proof copy 
may delay the publication.

Manuscript submission

Manuscript must be submitted in clear, concise English 
language along with the abstract. A manuscript should 
be sent with a forwarding letter to the editor in chief. All 
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authors are requested to provide a 
•	 Scan copy of a declaration and authorship letter. 

Please refer to our website (www.ngmc.edu.np)
•	 Scan copy of ethical approval certificate provided 

by the institution where the research work was 
conducted.

Authors should send the manuscript to:
Editor-in-chief
Journal of Nepalgunj Medical College
Nepalgunj Medical College Teaching Hospital, 
Kohalpur-11, Banke, Nepal

Email: ngmcjournal@gmail.com
Web: www.ngmc.edu.np

Manuscript preparation

Following are the outlines for paper presentation and 
formats

•	 12 size times new roman fonts with double 
spacing between the lines throughout.

•	 Pages should have margins at least 25 mm and 
be numbered.

•	 Maintain the sequence title page, abstract, key 
words, text, acknowledgements, references and 
legends. 

•	 The Cover page should carry the title, information 
of any disclaimers or funding bodies and the 
corresponding author’s full names, qualifications, 
affiliations, departments, email and addresses of 
institute affiliated (street, city, and country).

•	 Declaration page must be scanned and sent with 
signature of all authors. 

Language

Uniformity in Language is required, with preference 
to British English. There should be no abbreviation in 
Abstract. Abbreviation spelt out in full for the first time. 
Do not use ‘&’ and ‘@’ in the text. Running title provided 
should be not more than 50 characters. Format the 
manuscript in a single column. Do not use any special 
typeface for emphasis.

 Use of Numbers 

•	 Numbers less than 10 spelt out.
•	 Numbers 10 or more should be written in 

numbers. 
•	 Numbers at the beginning of the sentence spelt 

out.
•	 Numbers less than 1 begin with a zero.

•	 For range use “to” but not “-“

Use of Tables, Figures and Images

•	 Figure and Images number in Arabic letters and 
Tables in Roman. 

•	 Title/legends provided in no more than 40 words 
•	 Keep the table/figures simple and uncluttered as 

possible
•	 Use tables to present data that is detailed and 

that is important 
•	 Tables with more than 10 columns and 25 rows 

are not acceptable and table should be in excel.
•	 Place explanatory marks in footnotes and use 

following symbols in sequence *, †, ‡, §, ||, ¶, ** , †† ,‡
•	 Each table should be cited in the text.
•	 Photographs should be supplied in high quality 

glossy paper not larger than 8” x 10”.
•	 In case of microphotographs, and stains used 

and magnification should be mentioned.
•	 We accept electronic versions of illustrations, 

which should have a resolution of 300 dpi, and 
the dimension of 640 x 480 to 800 x 600 pixels 
dimension and picture format should be JPEG 
(*.jpg, *.jpeg) or TIFF (*.tif, *.tiff). Pictures will be 
published in B/W free of charge. 

•	 For x-ray films, scans, and other diagnostic 
images, as well as pictures of pathology 
specimens or photomicrographs, send sharp, 
glossy, black-and-white or color photographic 
prints, usually 127 x 173 mm (5 x 7 inches)

•	 Letters, numbers, and symbols on figures should 
therefore be clear and consistent throughout 
and large enough to remain legible when the 
figure is reduced for publication.

•	 Symbols, arrows, or letters used in 
photomicrographs should contrast with the 
background.

•	 Photographs of potentially identifiable people 
must be accompanied by written permission to 
use the photograph.

•	 Figures should be numbered consecutively 
according to the order in which they have been 
cited in the text.

•	 If a figure has been published previously, 
acknowledge the original source and submit 
written permission from the copyright holder to 
reproduce the figure. 

Drug names

Generic drug names should be used.
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References

Authors are strictly instructed to follow Vancouver 
system for citing scientific literature. Authors can get a 
comprehensive explanation of the system with practical 
examples in the following link: http://www. lib.monash.
edu.au/tutorials/citing/ vancouver.html.
 Superscripts must be used rather than brackets. 

Guidelines on individual article types
Editorial

This is written by the editor or members of editorial 
board and is not open for external authors unless invited.

Original articles

It should have following headings. Title, Abstract, Key 
Words, Introduction, Methods, Results, Discussion, 
Conclusion, Limitation, Acknowledgement and 
References.

Title
•	 Type of manuscript (e.g. Original article, 

Case Report)
•	 The title of the article, which should be 

concise, but informative.
•	 Title not more than 50 characters.

Abstract
It should carry the essence of the whole paper. It has 
to be concise and clear. Unnecessary details should be 
avoided. Abstract has to be structured as: Introduction, 
Aims, Methods, Results and Conclusion.

•	 Word limits- up to 300.
•	 No abbreviations
•	 Key words below the abstract in 3-5 words in 

alphabetical order separated by comma
•	 No reference and citations in abstract

Introduction

•	 Word limit up to 250
•	 Provide the nature of the problem and its 

significance and state why the study was 
undertaken. It should contain:

•	 Summary of the existing knowledge of the 
research area

•	 Summary of what already has been done
•	 Purpose of study and what was done by you in 

short

Methods

Includes in detail how the study was designed, carried 
out and data analysed. Methods of randomization, 
allocation concealment and blinding of the participants 
and the researchers must be described. It has to be 
written in past tense. If any drugs or chemicals are used 
their generic name, dose, route of administration should 
be mentioned.

Mention following in order of their appearance.
I.	 Study type and study design
II.	 Place and duration of study
III.	 Sample size and Sampling method
IV.	 Methods of data collection
V.	 Ethical Approval and Patient consent
VI.	 Inclusion and exclusion criteria
VII.	 Protocols followed (if any)
VIII.	 Statistical analysis and software used

When the sample size is smaller than 40, the standard 
statistical methods may be inappropriate and the results 
will be questionable.

Results

Present your results in logical sequence in the text, tables, 
and illustrations, giving the main or most important 
findings first. Do not repeat all the data in the tables 
or illustrations in the text; emphasize or summarize 
only the most important observations. When data are 
summarized in the Results section, give numeric results 
not only as derivatives (for example, percentages) but 
also as the absolute numbers from which the derivatives 
were calculated, and specify the statistical methods used 
to analyze them. Restrict tables and figures to those 
needed to explain the argument of the paper and to 
assess supporting data. 

Discussion
It includes discussion of the major finding(s) of the study. 
Others study should be quoted in relation to the finding 
of the present study. Literatures should be provided to 
support the study. Repetition of the results should be 
avoided. Limitations of the study should be mentioned.

Limitations of the study
Conclusion



JNGMC  Vol. 23   No. 2  December 2025 99

Conclusions that follow from the findings should be clear 
and based on the study objectives and results. There 
should not be any citations and discussion about others’ 
study.

References

Vancouver citation method to be followed. These should 
be numbered consecutively in the order in which they 
are first mentioned in the text (not in alphabetic order). 
Identify references in text, tables, and legends by Arabic 
numerals in superscript after the punctuation marks. 
Appropriate links of the references should be provided 
for the verification and authentication. When multiple 
references are cited together, use a hyphen to indicate 
a series of inclusive numbers. Use commas to indicate 
a series of non-inclusive numbers. A citation with these 
references (4, 5, 6, 7, 14, 19) is abbreviated to (4-7, 14, 
19). Example: Multiple clinical trials4-6, 9 show...  first six 
authors are listed thereafter add a et al. after the sixth 
author. The maximum limit of references is 30.
Reference to a journal article will need. 

•	 The year when the journal was published. 
•	 The volume number. There may be one volume 

or more, per year. 
•	 Volumes may be published in several parts. 

Generally in the Vancouver style you can omit 
the part number unless each part of the journal 
starts numbering pages at page 1 or the reference 
is from a supplement. 

•	 The page numbers of the article itself. If the 
article is on pages 11-15, in the Vancouver style 
you can abbreviate this to 11-5.

Examples:

Journals

1.	 Vaidya A. Complications and Management of 
Triplet Pregnancy. J Nepal Health Res Counc. 
2008Jul; 5: 62-5.

2.	 Shrestha BM, Halor JL. Factors Influencing 
Long-term Outcomes following Renal 
Transplantation: A Review. J Nepal Med Assoc. 
2007Aug;46(167):136-42.

3.	  Haas AN, de Castro GD, Moreno T, Susin C, 
Albandar JM, Oppermann RV, et al. Azithromycin 
as a adjunctive treatment of aggressive 
periodontitis: 12-months randomized clinical 
trial. J Clin Periodontol 2008 Aug;35(8):696-704.

Journal Article from a Website 

 Tasdemir T, Yesilyurt C, Ceyhanli KT, Celik D, Er K. 
Evaluation of apical filling after root canal filling by 2 
different techniques. J Can Dent Assoc [Internet]. 2009 
Apr [cited 2009 Jun 14];75(3):[about 5pp.]. Available 
from: http://www.cda-adc.ca/ jcda/vol-75/issue-3/201.
html

Journal Article from an Online Database 

 Erasmus S, Luiters S, Brijlal P. Oral hygiene and dental 
student’s knowledge, attitude and behaviour in managing 
HIV/ AIDS patients. Int J Dent Hyg [Internet]. 2005 Nov 
[cited 2009 Jun 16];3(4):213-7. Available from Medline: 
http://cclsw2. vcc.ca:2048/login?url=http://search.
ebscohost.com/login. aspx?direct= true&db=cmedm&A
N=16451310&site=ehost-live
Monajem S. Integration of oral health into primary 
health care: the role of dental hygienists and the WHO 
stewardship. Int J Dent Hyg [Internet]. 2006 Feb [cited 
2009 Jun 21];4(1):47-52. Available from CINAHL with Full 
Text: http://tinyurl.com/kudbxw

Book

Format for Books:
Author surname initials. Title: subtitle. Edition. Place of 
publication: Publishers; year

1.	 Magar A, Shrestha RK, Palikhey S, Shrestha S, 
Dhakal A. Angel’s Concise Clinical Methods. 
Kathmandu: Makalu Publication; 2006.

2.	 Shapiro BM. Awaking of the invertebrate egg at 
fertilization. In: Mastoianni L, Biggers JD, editors. 
Fertilization and embryonic development in 
vitro. New York: Plenum Press, 1981:232-55.

Case Report

Title

-	 Complete title of the article



JNGMC  Vol. 23   No. 2  December 2025100

Abstract
-	 Should contain the essence of the whole paper

-	 Word limits-150

-	 No abbreviation

-	 Non structured abstract

-	 Key words 3-5 words, in alphabetical order

Introduction
-	 Word limit- 150

Case Report

-	 Reason for reporting the case

-	 Report should have history, course of events, 
management

Discussion

-	 Should review the latest literatures about the 
case

References
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While submitting your manuscript to JNGMC make sure you have submitted following documents

1.	 Forwarding letter

2.	 Authorship 

3.	 Declaration 

4.	 Manuscript 

5.	 Ethical clearance certificate


