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Short-Term Clinical Outcomes Following Elective Laparoscopic Right 
Hemicolectomy for Right Sided Colon Cancer
Jainendra Kumar Chaudhary,1 Shreya Shrestha,1 Niroj Banepali1

1 National Academy of Medical Sciences, Bir Hospital, Kathmandu, Nepal

ABSTRACT
Introduction: Laparoscopic right hemicolectomy has become the preferred surgical approach for the treatment 
of right-sided colon cancer because it provides adequate oncological resection while offering the advantages of 
minimally invasive surgery. Previous studies have demonstrated reduced postoperative pain, earlier return of bowel 
function, fewer surgical site infections, shorter hospital stays, and comparable oncological outcomes compared with 
open surgery. 

Methods: This retrospective study was conducted in the Department of Surgical Gastroenterology at Bir Hospital. 
A total of 43 patients who underwent elective laparoscopic right hemicolectomy for right-sided colon cancer 
between January 2022 and April 2026 were included. Demographic characteristics, operative details, postoperative 
complications, and recovery outcomes were analyzed. The primary outcomes were short-term postoperative 
outcomes, including complications, return of bowel function, and length of hospital stay. Secondary outcomes 
included operative time, estimated blood loss, lymph node yield, and 30-day mortality.

Results: A total of 43 patients underwent laparoscopic right hemicolectomy during the study period. The mean age 
was 47 ± 15.51 years, with a male predominance (58.1%). The mean operative time was 260.22 ± 23.14 minutes, and 
the mean estimated blood loss was 170.45 ± 15.6 mL. The average lymph node yield was 18.23 ± 3.2. Postoperative 
complications occurred in 11 patients (25.6%), with surgical site infection being the most common complication. 
There was no 30-day mortality.

Conclusion: Laparoscopic right hemicolectomy is feasible and oncologically sound surgical approach for the treatment 
of right-sided colon cancer. It is associated with minimal morbidity, early postoperative recovery, shorter hospital stay, 
and adequate lymph node harvest. 

Keywords: Laparoscopic right hemicolectomy, right sided colon cancer, morbidity.

INTRODUCTION
Colorectal cancer is one of the most common malignancies 
worldwide, particularly in developed countries.1,2 It is 
currently the third most commonly diagnosed cancer 
and the second leading cause of cancer-related mortality 
globally.3-5 Consequently, colorectal cancer imposes a 
significant burden on patients, families, and healthcare 
systems.6,7

Surgical resection remains the standard treatment for 
colon cancer. Traditionally, open surgery was considered 
the standard surgical approach.8,9 However, open surgery 

is associated with greater blood loss, delayed return of 
bowel function, prolonged hospital stays, and increased 
postoperative morbidity.10,11 These limitations led to the 
development of minimally invasive surgical techniques.12-14 
The first laparoscopic right hemicolectomy for right-sided 
colon cancer was performed by Dr. Moises Jacob in 1990. 
Since then, laparoscopic colorectal surgery has gained 
widespread acceptance because of its superior short-
term outcomes and comparable oncological results.15-17 

Laparoscopic surgery is performed through small incisions 
(typically 0.5–1.5 cm) located away from the operative 
field.10,18 Despite its advantages, laparoscopic surgery has 
not been universally adopted because of its steep learning 
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curve, the requirement for advanced laparoscopic skills, 
expensive equipment, and limited local data regarding 
outcomes and survival.12,16,19,20

Laparoscopic right hemicolectomy is gaining popularity 
and is commonly performed laparoscopic procedure for 
right-sided colon cancer.15,21 Various approaches are used 
for colon mobilization and lymph node dissection, including 
medial-to-lateral, lateral-to-medial, and cranial-to-caudal 
techniques. Reconstruction may be performed using 
either intracorporeal or extracorporeal anastomosis.¹⁵,²² 
Because laparoscopic right hemicolectomy is relatively 
new in our institution and requires advanced laparoscopic 
expertise, there is limited evidence regarding its outcomes 
in our setting. Therefore, this study was designed to 
evaluate the short-term clinical outcomes of laparoscopic 
right hemicolectomy for right-sided colon cancer. 

METHODS
This retrospective study analyzed a prospectively 
maintained departmental audit sheet of patients who 
underwent laparoscopic right hemicolectomy for 
carcinoma of the right colon in the Department of Surgical 
Gastroenterology, Bir Hospital, between January 2022 
and April 2026. Ethical approval was obtained from the 
Institutional Review Board (IRB) of the National Academy 
of Medical Sciences, Bir Hospital (Approval Date: May 21, 
2026; Ref. No. 1591/2082/83).

Data were retrieved from the departmental audit 
sheet, including preoperative, intraoperative, and 
postoperative clinical details, laboratory investigations, 
radiological findings, and histopathological reports. 
During the study period, 112 patients underwent right 
hemicolectomy. Of these, 67 patients who underwent 
open right hemicolectomy and two patients who required 
conversion from laparoscopic to open surgery were 
excluded. Consequently, 43 patients who underwent 
completed laparoscopic right hemicolectomy were 
included in the final analysis (Figure 3). All relevant 
data were recorded using a predesigned proforma. 
Statistical analysis was performed using SPSS version 23.0. 
Continuous variables were expressed as mean ± standard 
deviation (SD) or median (range), while categorical 
variables were presented as frequencies and percentages. 
All patients underwent preoperative colonoscopy with 
biopsy and staging using contrast-enhanced computed 
tomography (CECT) of the chest, abdomen, and pelvis. 
All procedures were performed by consultant surgical 
gastroenterologists. Intravenous prophylactic antibiotics 
were administered 30 minutes before skin incision and 
repeated intraoperatively when indicated. A 10-mm 
optical port was inserted through the supraumbilical 
region. A 12-mm working port was placed in the left iliac 
fossa approximately four fingerbreadths below and lateral 
to the optical port. Two to three additional 5-mm ports 

were inserted in the bilateral hypochondria and right 
iliac fossa. Following port placement, a medial-to-lateral 
dissection was performed. The ileocolic vessels, right 
colic vessels (when present), and the right branch of the 
middle colic vessels were clipped and divided. Resection 
included the terminal ileum, caecum, ascending colon, 
and proximal one-third of the transverse colon. Resection 
of bowel was performed either intracorporeally using an 
endoscopic stapler or extracorporeally after extending 
the optical port incision. Extracorporeal side-to-side 
isoperistaltic ileocolic anastomosis was performed using a 
two-layer hand-sewn technique. An intra-abdominal drain 
was placed in Morrison’s pouch before wound closure.

  

Figure 1: Intra-operative picture
                                       

Figure 2: Port Closure after Surgery

Patient demographics, body mass index (BMI), Eastern 
Cooperative Oncology Group (ECOG) performance status, 
clinical stage, operative time, blood loss, return of bowel 
function, postoperative complications, surgical site 
infection (SSI), anastomotic leakage, length of hospital 
stay, 30-day mortality, pathological TNM stage, resection 
margins, and lymph node yield were recorded.

Chaudhary, et al.  Short-Term Clinical Outcomes Following Elective Laparoscopic Right...
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RESULTS

Figure 3: Flow Chart of Consecutive Cases

During the study period, 112 patients underwent right 
hemicolectomy. Of these, 67 patients who underwent 
open right hemicolectomy and two patients who required 
conversion from laparoscopic to open surgery were 
excluded. Therefore, 43 patients were included in the final 
analysis.

The mean patient age was 47 ± 15.51 years (range, 20–76 
years). Twenty-five patients (58.1%) were male and 18 
(41.9%) were female. The mean BMI was 20.27 ± 3.02 kg/
m². (Table 1.)

Table 1: Demographic characteristics of patients
Characteristic Mean /Number (%)
Age (years) 47 ± 15.51
Gender
   Male 25 (58.1%)
   Female 18 (41.8%)
BMI (Kg/m2) 20.27 ± 3.023
ECOG 1

Table 2: Clinical outcomes of patients
Outcomes Mean ± SD 
Duration of surgery (minutes) 260.22 ± 23.14
Estimated Blood loss (mL) 170.45 ± 15.6
Post-Operative complications (%) 25.6%
Time to return bowel function 
(days)

3.43 ± 1.2

Lymph node yield (number) 18.23 ± 3.2 
Length of Hospital stay (days) 7.1 ± 2.1 
30-Day Mortality (%) 0 

          

The mean operative time was 260.22 ± 23.14 minutes, 
while the mean estimated blood loss was 170.45 ± 15.6 
mL. The mean time to return of bowel function was 3.43 ± 
1.2 days, and the average hospital stay was 7.1 ± 2.1 days. 
The mean lymph node yield was 18.23 ± 3.2.(Table 2)

Postoperative complications occurred in 11 patients 
(25.6%). Surgical site infection was the most common 
complication, affecting seven patients (16.3%). Two 
patients (4.6%) developed postoperative ileus, and two 
patients (4.6%) experienced chest infections. No patient 
developed anastomotic leakage or died within 30 days 
following surgery. (Table 3.)

Table 3. Post-operative complications
Post-operative complications No (%)
Surgical site infection (SSI) 7 (16.3%)
Post-operative ileus 2 (4.6%)
Chest infections 2 (4.6%)
Anastomotic leakage 0 (0%)
30-day mortality 0 (0%)
Total 11 (25.6%) 

      

DISCUSSION
Minimally invasive surgery has become increasingly 
popular in gastrointestinal surgery because of its well-
established benefits in benign and malignant diseases. 
While its use in benign disease is widely accepted, 
concerns regarding oncological adequacy have historically 
limited its adoption for malignant conditions.

Recent evidence has demonstrated that laparoscopic 
colorectal surgery provides superior short-term outcomes 
while maintaining oncological safety and long-term survival 
comparable to open surgery. However, laparoscopic 
colorectal surgery has only recently been introduced in 
our institution. Therefore, this study was undertaken to 
evaluate its early clinical outcomes.

The mean patient age in our study (47± 15.51 years) was 
lower than that reported by Ho et al. and Baz et al. (69.6 
± 4.8 years and 56.06 ± 8.98 years, respectively).²⁵˒²⁶ This 
may be because laparoscopic surgery was initially offered 
to relatively younger patients during our learning phase. 
Male predominance (58.1%) in our study was consistent 
with reports by Tan et al. and Baz et al., although female 
predominance has been reported in other studies. ⁵˒²⁵–²⁷

The short-term outcomes observed in our study were 
comparable to those reported internationally. Du et al. 
reported estimated blood loss of 154.6 ± 21.9 mL, hospital 
stay of 6.43 ± 0.63 days, and bowel recovery within 2.49 ± 
0.33 days, all superior to open surgery. ⁸ Our corresponding 

Chaudhary, et al.  Short-Term Clinical Outcomes Following Elective Laparoscopic Right...
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results were 170.45 ± 15.6 mL, 7.1 ± 2.1 days, and 3.43 ± 
1.2 days, respectively. Similar findings were reported by 
Baz et al.²⁶

The mean operative time in our study (260.22 ± 23.14 
minutes) was longer than that reported in previous studies. 
Baz et al., Son et al., and Ho et al. reported operative 
times of 157 ± 27.2, 211.9 ± 76.8, and 156 ± 46 minutes, 
respectively.⁵˒²⁵˒²⁶ This difference is likely attributable to 
our early learning curve and occasional unavailability of 
advanced energy devices.

The incidence of postoperative complications was 
acceptable. Surgical site infection (SSI) occurred in 16.3% 
of patients, while chest infection and postoperative ileus 
occurred in 4.6% each. No anastomotic leakage was 
observed. The relatively higher SSI rate may be explained 
by extracorporeal anastomosis performed without a 
wound protector which makes the wound contaminated 
due to opening of bowel. Risk of SSI in contaminated 
wound is higher as per CDC guideline.23  Adequate lymph 
node harvest is essential for accurate staging and improved 

oncological outcomes. Previous studies have reported 
average lymph node yields ranging from 20 to 26.⁵˒⁸˒¹⁶ 
Our average lymph node yield of 18.23 ± 3.2 exceeded the 
recommended minimum of 12 lymph nodes, indicating 
acceptable oncological adequacy.

This was a retrospective, single-center study with 
a relatively small sample size, which may limit the 
generalizability of the findings.

CONLCUSIONS
Laparoscopic right hemicolectomy is feasible and 
oncologically sound surgical approach for the treatment 
of right-sided colon cancer. It is associated with minimal 
morbidity, early postoperative recovery, shorter hospital 
stays, and adequate lymph node harvest. Larger 
multicenter studies with long-term follow-up are required 
to evaluate long-term oncological outcomes and overall 
survival.

Chaudhary, et al.  Short-Term Clinical Outcomes Following Elective Laparoscopic Right...
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Satisfaction regarding Antenatal Services among Pregnant Women attending 
Midwife-Led Antenatal Clinic 
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ABSTRACT
Introduction: The antenatal clinic may be the first contact for the mother and baby with a formal health care setting. 
The present study aimed to find out satisfaction of pregnant women on antenatal services attending midwife led 
antenatal clinic in tertiary level hospital.

Methods: A descriptive cross-sectional research design was used. Non-probability purposive sampling technique 
was used for the selection of sample of 115 pregnant women attending Midwife led antenatal clinic in tertiary level 
Hospital. Self-developed validated structured interview scale for satisfaction regarding antenatal services was used 
to collect data. Data was entered into the computer and statistical package for social science version 20 was used for 
analysis. Descriptive statistics (frequency, percentage, mean, median and standard deviation) and inferential statistics 
(Kruskal Wallis test and Mann-Whitney test) were used for data analysis.

Results: Overall, 100% respondents had high level of satisfaction across all aspects of antenatal services. Highest 
mean scores (3.71±0.36 and 3.70±0.28) was on information sharing and midwives’ services respectively. However, 
the physical facilities and accessibility had the lowest (3.03±0.29) mean score. The statistically significant difference 
in satisfaction levels and the status of the current pregnancy was found (p = 0.003).

Conclusions: Based on findings, pregnant women had high satisfaction level. Efforts should be directed toward 
improving physical facilities and accessibility of antenatal services by strengthening infrastructure. Information 
sharing and midwives’ services should be sustained through ongoing training and supportive supervision. Special 
attention to better understand and address lower satisfaction among women with planned pregnancies. Regular 
client assessment and qualitative studies are recommended for quality improvement in antenatal services. 

Keywords: Antenatal Services, Midwife, Pregnant Women, Satisfaction. 

INTRODUCTION
Antenatal care is an initial point for pregnant women which 
provides access to medical services.1 Midwifery-led care 
has goal to support a healthy physiological pregnancy and 
labor that enables women to give birth naturally with little 
to no frequent intervention.2 Timely and quality antenatal 
care is a crucial determinant towards the prevention of 
maternal mortality that contributes to more than 99% of 
maternal deaths worldwide.3 

There is a continued urgent need for maternal health 

to remain high on the global health and development 
agenda.4 Nepal has committed to achieve Sustainable 
Development Goal (SDG) target 3.1 of reducing the global 
MMR to less than 70 maternal deaths per 100,000 live 
births by 2030.5 To achieve the goal to decrease maternal 
and child mortality rates, high coverage of quality antenatal 
care can play a significant role.6 A valid indicator for 
measurement of antenatal services is pregnant women’s 
satisfaction which is subjectively judged by them to the 
services provided by health institution to the clients who 
are attending a hospital for their need.7
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 It is crucial to assess whether the antenatal services align 
with the women’s expectations and to identify areas 
where improvements are needed. In a descriptive cross 
sectional study  conducted in Chitwan Medical College 
Teaching Hospital, Chitwan, Nepal, only (24.70%) had 
high level of satisfaction regarding quality of antenatal 
care.8 Conducting a study on maternal satisfaction 
within midwife-led antenatal care (ANC) clinics in Nepal 
can significantly contribute to enhancing ANC coverage. 
Such a study would provide empirical evidence on the 
effectiveness of midwife-led models in improving women’s 
experiences and satisfaction with ANC services. Thus, this 
study aimed to assess the satisfaction regarding antenatal 
services among pregnant women attending midwife led 
antenatal clinic in tertiary level hospital.

METHODS
The cross- sectional design was used to assess the 
satisfaction regarding antenatal services among pregnant 
women attending midwife led antenatal clinic in 
tertiary level Hospital. Ethical approval was taken from 
Institutional Review Board (IRB) of National Academy 
of Medical Sciences (Reference number: 237/2081/82) 
on 2081/04/31 and Institutional Research Committee of 
Paropakar Maternity and Women’s Hospital (Reference 
number: 65/277) on 2081/06/20.  The data was collected 
through face-to-face structured interview schedule from 
2081/07/25 to 2081/08/21. Informed written consent was 
obtained from each respondent before data collection. 
Confidentiality was maintained by not disclosing the 
information of the respondents with others and using 
the information only for research purpose. Privacy was 
maintained by conducting the interview in a separate 
room available near midwife-led antenatal clinic alongwith 
avoiding interruptions.

Pregnant women who had attended midwife -led antenatal 
clinic two or more times in hospital and were interested 
to participate in the study were included in study sample. 
Non- probability purposive sampling was adopted for the 
selection of sample. Pregnant women with less than two 
midwife -led antenatal clinic visit were excluded from the 
study.

Total sample size of 115 was calculated as follows using 
Yamane Formula sample size for finite population where 
0.05 was taken as margin of error with N=162 (total 
number of population attending Midwife -led antenatal 
clinic in the month of August in Paropakar Maternity and 
Women Hospital). A structured interview questionnaire 
was developed by researcher based on study objectives 
by reviewing the literature. Five-point Likert scale was 
used to assess the satisfaction of pregnant women on 
antenatal services. The tool was developed in English. The 
usability and practicability of the tool was enhanced by 
maintaining a simple and understandable Nepali language 

and back translated into the English language. Pre-testing 
of instrument was done on 10% of sample (equivalent to 
12) in pregnant women in similar setting in the Midwife 
led antenatal Clinic of tertiary level hospital, Paropakar 
Maternity and Women’s Hospital. The reliability of Likert 
scale was established by using Cronbach’s alpha test and 
was 0.73.

The tool of the study was divided into three parts. The first 
part included questionnaire related socio-demographic 
information. The second part of the questionnaire was 
related to obstetric characteristics. The third part of the 
questionnaire included statements related to antenatal 
services satisfaction with 5 point Likert scale on five 
dimensions of antenatal Services. Physical facilities and 
accessibility (9 items), Midwives services (16 items), 
Information sharing (10 items), Technical aspects of care 
(3 items) and Respect and privacy (4 items). The score 
ranged from 0-4 (0 = Strongly Dissatisfied, 1 = Somewhat 
Dissatisfied, 2 = Neutral, 3=Satisfied, 4= Strongly 
Satisfied). There were total 42 statements related to 
antenatal satisfaction with total score of (42 X 4=168) 
168. Score ranged from 0 to 168. The level of satisfaction 
was categorized on the basis of :low level of satisfaction = 
score < 84 (< 50%), moderate level of Satisfaction = score 
from 84 - 126 (50 - 75%) and high level of satisfaction 
=score > 126 (> 75%).8 Collected data was checked, and 
reviewed daily before entering the data for its accuracy 
and completeness. Data was edited, cleaned, coded, 
tabulated, and then entered into a statistical package for 
the social sciences (SPSS) version 20. Descriptive statistics 
such as frequency, percentage, mean, median and standard 
deviation was calculated. Prior to conducting inferential 
statistical analyses, data distribution normality assumption 
check was done using Histogram. As the data distribution 
was slightly skewed to the left side, non-parametric test 
was used. The non-parametric test Kruskal-Wallis (KW) 
test or the Mann-Whitney (MW) test, depending on the 
variable was used to assess the differences in satisfaction 
score of pregnant women on antenatal services based 
on socio-demographic and obstetric variables. Statistical 
significance was set at 5% with p value < 0.05 and 95% 
confidence interval.

RESULTS
Most of the pregnant women (88.7%) were within the age 
group of 20-34 years with mean age of 25.97±4.85 years. 
Likewise, more than half (69.6%) of the pregnant women 
had secondary level of education and most of them (83.5%) 
stated homemaker as their occupation. Similarly, more 
than half (51.3%) of pregnant women were multigravida 
and majority (55.7%) of them were within the gestational 
period of 34 weeks. Most (79.1%) had started their first 
ANC visit within first trimester. Majority (51.3%) had less 
than or equal to 8 antenatal visits. Most of them (81.7%) 
had planned pregnancy (Table 1).
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Table 1:  Socio-demographic and Obstetric 
Characteristics of Respondents                     n = 115

 Variables Frequency  Percentage
Socio-demographic Characteristics
Age (in years)
<20 6 5.2
20-34   102 88.7
35and above 7 6.1
Mean ± SD = 25.97± 4.85
Education 
No education 1 0.9
Basic education (1-8)   30 26
Secondary education ( 
9-12)  80 69.6

More than secondary 
education (13 and 
above) 

4 3.5

Occupation
Housemaker 96 83.5
Service 11 9.5
Business   8 7
Obstretic Characteristics
Gravida 
Primigravida 55 47.8
Multigravida   59 51.3
Grand Multigravida  1 0.9
Gestational period 
< 34   64 55.7
>34   51 44.3
Median (Q1,Q3): 34(30, 37)
Initiation of ANC visit
Within 1st trimester   91 79.1
Within 2nd trimester  24 20.9
Number of Antenatal checkup visits
< 8 59 51.3
> 8  56 48.7
Median(Q1,Q3): 7(6, 10)
Status of current pregnancy
Planned   94 81.7
Unplanned   21 18.3

Regarding the satisfaction on antenatal services received 
by pregnant women on physical facilities and accessibility 
of a midwife-led antenatal clinic, more than one forth 
(31.3%) of respondents were strongly satisfied with 
accessibility of midwife-led antenatal clinic and cleanliness 

of waiting area. Most (87%) of the respondents were 
satisfied with working hours of Midwife-Led antenatal 
clinic. Around 35.6% of the respondents were neutral with 
access and cleanliness of toilet whereas about slightly less 
than one forth (22.6%) of the respondents were strongly 
dissatisfied with access and cleanliness of toilet. With 
respect to services from Midwives, most (89.6%) of the 
pregnant women were strongly satisfied with politeness 
and helpful services of midwives. Similarly, majority 
(87.8% and 87%) of respondents were strongly satisfied 
with self-introduction and orientation and warm welcome 
provided by midwives of midwife-led antenatal clinic 
respectively. Only less (0.9%) of the respondents were 
dissatisfied and neutral with emotional support provided 
by midwives (Table 2).

Pertaining to satisfaction on information sharing, almost 
all (95.7%) were strongly satisfied with counselling 
on birth preparedness and complication readiness. 
Similarly, almost all (93.9% and 93%) were strongly 
satisfied on health education on nutrition and rest and 
sleep respectively. About 9.6% of the respondents were 
strongly dissatisfied with counselling on family planning 
whereas 7% of the respondents were strongly dissatisfied 
with counselling on breastfeeding after delivery. About 
technical aspects of care, almost all (97.4%) were strongly 
satisfied with fetal heart monitoring and nearly half 
(48.7% and 47.8%) of the respondents were strongly 
satisfied with weight and Blood pressure measurement 
respectively. Concerning satisfaction with respect and 
privacy, most (86.1%) of the respondents were strongly 
satisfied with the privacy provided during examination. 
More than one-fourth (30.4) of the respondents were 
neither satisfied nor dissatisfied with the allowance 
of companion during ANC visit whereas only (0.9%) of 
respondents were strongly dissatisfied with allowance of 
companion during ANC visit. Relating to the satisfaction 
scores on different aspects of antenatal services, highest 
mean scores (3.71 and 3.70) was on Information Sharing 
and Midwives Services respectively. However, the Physical 
Facilities and Accessibility had the lowest (3.03) mean 
score (Table 3). Overall, all respondents (100%) reported 
a high level of satisfaction (Table 4).

None of the socio-demographic variables were statistically 
significant with satisfaction levels on antenatal services 
and the only obstetric variable that showed a statistically 
significant difference in satisfaction levels was the status 
of the current pregnancy with unplanned pregnancies 
showing higher satisfaction (Table 5).

Oli, et al. Satisfaction regarding Antenatal Services among Pregnant Women attending...



PMJN
Postgraduate Medical  

Journal of NAMS

9Volume 26 | Number 2 | Apr-Jun 2026

Oli, et al. Satisfaction regarding Antenatal Services among Pregnant Women attending...

Table 2: Satisfaction with Physical facility & Accessibility and Midwives Services ( n=115)

Statements  S.S. n(%)   S.n(%)  N. n(%)  D.n(%)  S. D.n(%) Mean± SD

Physical facility and Accessibility 3.03±0.29
Accessibility of  antenatal clinic  36(31.3) 73(63.5)  3(2.6)  3(2.6) -
Cleanliness of the waiting area 36(31.3) 78(67.8) 1(0.9) - -
Comfort of waiting area 29(25.2) 82(71.3)  3(2.6) 1(0.9) -
Ventilation and Lightening 35(30.4) 78(67.8)  2(1.8) - -
Access and cleanliness of toilet -  24(20.9) 41(35.6) 24(20.9) 26(22.6)
Clean & comfort of Examination 
area 29(25.2) 86(74.8) - - -

Waiting time to get examined 32(27.8) 81(70.4) 1(0.9) 1(0.9) -
Comfortable beds for 
examinations 15(13) 98(85.2) 2(1.8) - -

Opening hours of clinic 12(10.4) 100(87)  3(2.6) - -
Midwives Services 3.70±0.28
Warm welcome by Midwives  100(87) 15(13) - - -
Introduction and orientation 101(87.8) 14(12.2) - - -
Polite and Helpful services 103(89.6) 12(10.4) - - -
Explanation before any 
procedures 95(82.6) 20(17.4) - - -
Provides opportunity to ask 
questions 97(84.3)  16(13.9) 2(1.7) - -

Involves the client in decision 
making 59(51.3) 55(47.8) 1(0.9) - -

Listens attentively 88(76.5) 27(23.5) - - -
Provides sufficient time 94(81.7)  21(18.3) - - -
Provides non-discriminatory care 84(73)  30(26.1)  1(0.9)   - -
Communicates  effectively 93(80.9)  21(18.2) 1(0.9) - -
Provides emotional support 57(49.6) 56(48.6) 1(0.9) 1(0.9) -
Explanation about prescribed 
drugs 46(40)  65(56.5) 4(3.5) - -

Record information  in ANC card 90(78.3)  25(21.7) - - -
Documentation of Antenatal 
visits 47(40.9) 68(59.1) - - -

Refer  for high risk cases 53(46.1)  60(52.2)  2(1.7) - -
Provides Holistic Nursing Care  89(77.4)  25(21.7)  1(0.9) - -
S.S.=Strongly Satisfied,S.=Satisfied, N.=Neutral,  D=Somewhat Dissatisfied, S.D.=Strongly 
Dissatisfied

  

                                                                                                                                     



PMJN
Postgraduate Medical  

Journal of NAMS

10Volume 26 | Number 2 | Apr-Jun 2026

Table 3: Satisfaction of Respondents with Information Sharing, Technical aspects of Care and Respect 
and Privacy (n=115)

Statements S.S. 
n(%)

S.
n(%)

N. 
n(%)

D.
n(%)

S. D.
n(%) Mean± SD

Information Sharing 3.71±0.36
Mother and fetal health condition 98(85.2) 16(13.9) 1(0.9) - -

Prenatal investigation & its purpose 83(72.2)  
32(27.8) - - -

Importance of Nutrition 108(93.9) 7(6.1) - - -
Health Education on rest and sleep 107(93) 8(7) - - -
Explanation on antenatal exercises 102(88.7) 12(10.4)  1(0.9) - -
Birth preparedness and complication 
readiness 110(95.7)  5(4.3) - - -

Suggestion on vaccination 65(56.5) 50(43.5) - - -
Iron and Calcium supplementation 74(64.3) 41(35.7) - - -
Breastfeeding after delivery 72(62.6) 30(26) 4(3.5) 1(0.9)  8(7)
Family planning 64(55.6) 35(30.4) 4(3.5) 1(0.9) 11(9.6)
Technical aspects of Care 3.65±0.34
Weight measurement 56(48.7) 59(51.3) - - -
Blood pressure measurement  55(47.8) 60(52.2) - - -
Fetal heart monitoring 112(97.4)  3(2.6) - - -
Respect and Privacy 3.62±0.34
Addressing client by name 94(81.7)  

21(18.3) - - -
Informed verbal consent  89(77.4) 25(21.7) 1(0.9) - -
Allowance of companion 43(37.4)  

35(30.4) 35(30.4) 1(0.9) 1(0.9)
Privacy during examination 99(86.1) 16(13.9) - - -
S.S.=Strongly Satisfied,S.=Satisfied, N.=Neutral,  D=Somewhat Dissatisfied, S.D.=Strongly 
Dissatisfied

 
Table 4: Respondents’ Level of Satisfaction n = 115
Level of Satisfaction  Frequency  Percentage
Low (Mean Score < 50%) - -
Moderate (Mean Score 50-75%)   - -
High (Mean Score > 75%)   115 100
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Table 5: Differences among Socio-demographic and Obstetric Variables with Satisfaction on Antenatal 
Services n= 115

Satisfaction Score (in Percent) Test Statistic p-value Test
Median Q1 Q3

Differences among Socio-demographic Variables with Satisfaction on Antenatal Services
Age(in years) 0.436 0.804 KW
< 20 90.16 82.05 94.86
20 - 34 88.91 84.03 93.42
35+ 92.64 84.01 95.17
Education 1.414 0.702 KW
No education 82.67 82.67 82.67
Basic education 89.16 83.43 93.85
Secondary education 89.33 84.68 93.53
More than secondary 90.51 82.63 93.04
Occupation 0.9 0.638 KW
Homemaker 88.83 83.45 93.53
Business 92.06 87.89 93.85
Service 89.33 86.8 91.62

Differences among Obstetric Variables with Satisfaction on Antenatal Services
Gravida 2.755 0.252 KW
Primigravida 87.97 82.92 93.85
Multigravida 89.43 84.61 93.58
Grand Multigravida 81.51 81.51 81.51
Gestational Period 1574.5 0.746 MW
< 34.00 89.35 83.45 93.87
Above 34 88.83 84.67 92.32
Initiation of ANC Visit 1435.5 0.18 MW
Within 1st trimester 88.82 83.31 92.64
Within 2nd trimester 91.47 88.16 95.21
Number of ANC Visits 1448 0.254 MW
< 8 89.44 83.5 93.89
More than 8 visits 88.47 84.02 92.32
Status of Current Pregnancy                                         1396 0.003 MW
Planned 88.8 82.98 92.33
Unplanned 93.42 88.35 95.56

Mann- Whitney U test, Kurskal- Wallis H test, *level of significant < 0.05

DISCUSSION
Almost all (100%) of pregnant women had high level 
of satisfaction regarding antenatal services. This was 
consistent with the finding of the study conducted in 
Primary Health Care of Nawalparasi, Nepal where almost 
all (99%) were highly satisfied with antenatal services.9 In 
both studies, accessibility of clean governmental health 
centers and satisfied services and support by health 
personnel have contributed in resemblance of findings. 
In contrast, low level of satisfaction was found in study 

conducted in Chitwan Medical College Teaching Hospital, 
Chitwan, Nepal8 and Northwest Ethiopia10 where less 
than one-fourth (24.70%) and nearly one-third (30.3%) of 
pregnant women had high level of satisfaction respectively. 
The possible explanation for this variation might be due to 
the difference between in services provided by midwife 
and other health personnel. Midwife-led clinics often 
have fewer clients than physician-led ones, allowing for 
longer consultation which helps women to receive more 
detailed advice increasing their satisfaction.
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Regarding different domains of satisfaction, highest mean 
score was in information sharing and midwives services 
and lowest mean score was in physical facilities and 
accessibility. These findings are similar to the findings of 
a study conducted in South Okkalapa, Myanmar, where 
the highest mean score was in provider services and the 
lowest mean score was in general facilities.1 Likewise, the 
highest mean score was found in information sharing in a 
study done in Jumla11 and Chitwan.8

The most satisfied domain was information sharing. 
Almost all (95.7% and 93.9%) were strongly satisfied 
with counseling on birth preparedness and complication 
readiness, and counseling about the importance of 
nutrition in pregnancy, respectively. A contrasting finding 
was concluded in a study done in Pakistan, where only 
13% of pregnant women were satisfied with counseling 
on birth preparedness and complication readiness, and 
less than half (43%) of the pregnant women expressed 
satisfaction with nutritional counseling.12 The variation 
may be attributed to pregnant women’s individual 
opinions and their levels of expectation. Similarly, majority 
(85.2%) were strongly satisfied with the explanation about 
maternal and fetal health conditions after examination 
and health education. Similar findings were reported in 
a study in Southern Ethiopia, where the majority (74.2%) 
of pregnant women were satisfied with the provider’s 
explanation of fetal conditions after examination.13 
Very few (7.9% and 10.5%) were dissatisfied with 
counseling on breastfeeding after delivery and family 
planning, respectively. The dissatisfaction may stem from 
pregnant women who did not receive any information on 
breastfeeding and family planning. 

The least satisfied domain was physical facilities and 
accessibility. More than half (63.5%) of the pregnant women 
were satisfied with the accessibility of health services 
(midwife-led antenatal clinic). The findings are similar to 
those of a study conducted in the PHCC of Nawalparasi, 
where more than half (57.5%) of the pregnant women 
were satisfied with the accessibility of health services.9 In 
contrast to this study, findings from the study conducted 
in Lusaka Province, Zambia, indicated that only 7% of the 
pregnant women were satisfied with the accessibility of 
health service.14 Almost all (99.1%) were satisfied with 
the cleanliness of the waiting area, and slightly more 
than one fifth (20.9%) were satisfied with the access and 
cleanliness of the toilet. Contrary to these findings is a 
study conducted in North West Tigray, Ethiopia, where 
more than half (68%) were satisfied with the cleanliness 
and comfort of the waiting area, and the majority (82%) 
were satisfied with the access and cleanliness of the 
toilet.15 Almost all (96.5% and 98.2%) were satisfied with 
the comfort of the waiting area (seating arrangements) 
and the ventilation and lighting of the waiting area, 
respectively. The finding is similar to the study conducted 
in the PHCC of Nawalparasi, where the majority (81.2% and 
89.1%) were satisfied with the comfort of the waiting area 

and good ventilation of the health service, respectively. 
9 Regarding the waiting time to get an examination by 
midwives, more than one-fourth (27.8%) were strongly 
satisfied, and more than half (70.4%) were somewhat 
satisfied, respectively. This is in line with similar findings 
from a study in South Okkalapa, Myanmar, where one-fifth 
(20%) and more than half (64%) were strongly satisfied 
and somewhat satisfied, respectively. 1 Almost all (96.5%) 
were satisfied with opening hours of Midwife-led antenatal 
clinic. Similar findings are supported by a study done in 
Karachi, Pakistan, which found that almost all (97%) of 
the pregnant women were satisfied with the operational 
hours of the facility.12 Only 13% were fully dissatisfied 
with comfortable beds for examinations. Contrary to the 
findings of the study done in Lusaka province, Zambia, 
slightly lower than half (46.9%) were fully satisfied.14The 
similarities and differences in satisfaction with physical 
facilities and accessibility in various studies may be related 
to the hospital environment, staffing, and availability of 
resources.

This study found no statistically significant differences in 
satisfaction levels concerning selected socio-demographic 
variables (age, education) and obstetric variables (gravida, 
initiation of ANC visits, gestational period and thenumber 
of ANC visitshese results align with a study conducted 
in Chitwan, Nepal, which concluded that there was 
no significant association between satisfaction levels 
and socio-demographic factors such as age, education, 
occupation and ANC visits.8 In contrast, study conducted 
in Eastern Ethiopia identified significant associations 
between various socio-demographic and obstetric 
variables, including education, initiation of ANC visits, and 
the number of ANC visits.16 Similarly, a study in Hossana 
Town, Ethiopia17 found significant associations with age 
while study in Zambia14 reported significant associations 
with education and gestational period. Likewise, study 
in Myanmar1 noted significant associations with gravida 
and the number of ANC visits. The only obstetric variable 
that demonstrates a statistically significant difference in 
satisfaction levels is the status of the current pregnancy (p 
= 0.003). This finding aligns with similar results in studies 
done in Chitwan, Nepal8 and South Okkalapa, Myanmar1 
which also identified a significant relationship between 
satisfaction levels and the status of the current pregnancy.

As this study is carried out in only one setting so findings 
may not be generalized in other settings. Using cross-
sectional design could be the limitation of the study as it 
doesn’t represent the diverse and changing experiences 
of pregnant women over time.

CONCLUSIONS
The findings of the study showed that almost all of the 
pregnant women were highly satisfied with services at 
Midwife-Led antenatal clinic. The level of satisfaction was 
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highest in information sharing and midwives’ services 
whereas lowest level of satisfaction was in physical facility 
and accessibility. The area of dissatisfaction was with 
inaccessibility, lack of lock system and poor sanitation of 

toilet facility, inadequate counselling on breastfeeding 
and family planning and not allowance of companion of 
hospital system in antenatal checkup. 
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Computed Tomography Angiography Assessment of Renal Artery Dimensions 
and Variations
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ABSTRACT
Introduction: Detailed knowledge of renal arterial anatomy is essential for renal transplantation, donor nephrectomy 
and urological/ endovascular procedures. Computed tomography angiography (CTA) provides accurate, non-invasive 
visualization of renal artery dimensions and branching patterns. This study is aimed to evaluate renal artery dimensions 
and anatomical variations using CT angiography in patients undergoing imaging at Bir Hospital, Nepal.

Methods: A descriptive cross-sectional study was conducted at a tertiary care center in Kathmandu from February 
2025 to February 2026. A total of 139 adults with normal renal vascular anatomy on contrast-enhanced CTA were 
included. Renal artery diameters were measured 10 mm from the ostium, and the distance to first branching was 
recorded bilaterally. Early branching (<2.00 cm) and supernumerary arteries were documented. Statistical analysis 
was performed using Statistical Package for the Social Sciences version 24.00, with p < 0.05 considered significant.

Results: Mean right and left renal artery diameters were 5.51 ± 0.85 mm and 5.58 ± 0.87 mm, respectively. Early 
branching was observed in 49/139 arteries (35.30%), more commonly on the right. Supernumerary renal arteries 
were present in 36/139 patients (25.90%), predominantly left-sided and hilar. Kidney length correlated positively 
with ipsilateral renal artery diameter (right: r = 0.31, p = 0.0004; left: r = 0.27, p = 0.0015). Age showed no significant 
association. A significant gender difference was noted only in left renal artery diameter (p = 0.001).

Conclusion: Moderate renal vascular variability was observed, highlighting the importance of preoperative CTA for 
individualized surgical planning in Nepalese patients.

Keywords: Angiography; Kidney; Renal Artery; Computed Tomography.

INTRODUCTION
Computed tomography (CT) angiography has transformed 
non-invasive assessment of renal vascular anatomy, 
precisely mapping artery dimensions, branching patterns, 
and variations critical for nephrectomy and transplantation 
planning.1–5 Previously, renal donors were evaluated using 
intravenous urography and conventional angiography, 
which inadequately assessed renal masses, small calculi, 
and venous anomalies. CT angiography has replaced 
these techniques, offering a less invasive approach 
with superior visualization of abdominal anatomy and 
vascular pathways for comprehensive preoperative 
assessment.6 Despite global adoption, region-specific 
data on renal artery anatomy remain scarce in Nepal.1,7 
With rising renal procedures in tertiary centers of Nepal, 

population-specific norms are essential to minimize 
surgical complications related to undetected vascular 
variants. This study evaluated renal artery dimensions 
and anatomical variations in 139 Nepalese patients using 
CT angiography, aiming to establish local reference values 
for supernumerary arteries, early branching patterns, and 
their clinical implications in preoperative planning.

METHODS
This cross-sectional study was conducted in the 
Department of Radiology, National Academy of Medical 
Sciences, Bir Hospital, Kathmandu, Nepal, between 
February 2025 and February 2026. Following ethical 
approval from the Institutional Review Board of NAMS 
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(Reference number: 344/2082/83 dated 2082/06/02), 
consecutive patients who underwent contrast-enhanced 
CT angiography of the abdomen for clinical indications 
were enrolled using convenience sampling between 
September 2025 and February 2026. Inclusion criteria 
comprised patients referred for CT aortogram or renal 
angiogram with normal abdominal aortic angiograms. 
Patients with aortic aneurysms, renal artery stenosis, or 
known renal parenchymal anomalies were excluded. All 
imaging studies were retrieved from hospital records, with 
prospective cases additionally enrolled after obtaining 
written informed consent. A total of 139 patients with 
normal renal vascular anatomy on CT angiography 
were included in the final analysis. The sample size was 
calculated using the standard formula for estimating a 
population proportion Z-score for 95% confidence (1.96), 
p = anticipated 10 % minimum prevalence of renal artery 
variation 2 0.5% margin of error was used with calculated 
final sample of 139. All eligible patients available during 
the study period were included in the study till the 
required sample size was met.

All CT angiography examinations were performed 
following the standardized protocol of the Department 
of Radiodiagnosis, Bir Hospital, using a Philips Ingenuity 
128-slice CT scanner.  Images were reviewed and analyzed 
using RadiAnt DICOM Viewer (RadiAnt DICOM Viewer, 
Medixant; https://www.radiantviewer.com). Patients 
received oral hydration with 600 mL of plain water 30 
minutes prior to scanning followed by an additional 400 
mL immediately before examination. Scanning extended 
from the dome of the diaphragm to the iliac crests 
with the following acquisition parameters: detector 
collimation 0.6 × 128, pitch 0.85, tube voltage 120 kV, and 
tube current 200 mAs (or by Automatic Exposure Control 
system). A non-ionic iodinated contrast medium (80–100 
mL) was administered intravenously at 3.5–4.0 mL/s, 
followed by a saline chase of 20–50 mL at 6 mL/min using 
bolus tracking with the region of interest placed at the 
proximal abdominal aorta at the level of the celiac trunk. 
Images were reconstructed with 5 mm slice thickness 
and 5 mm interval for analysis. Measurements were then 
taken using electronic calipers within the Philips Ingenuity 
software. The renal artery diameter was measured at the 
proximal part, 10 mm from the ostium, in the antero-
posterior (AP) dimension. The diameter of the aorta was 
also recorded at the level of the renal artery origin in the 
transverse dimension. Additionally, the distance from the 
renal artery origin to its first branching were recorded 
for both sides. Any evident anatomical variation of renal 
vasculature was also noted.

Data was entered into a pre-designed proforma 
and analyzed using IBM SPSS version 24.0. Patient 
confidentiality was strictly maintained throughout the 
study; all data were stored in password-protected files. 
Continuous variables were summarized as means with 
standard deviations, while categorical variables were 

presented as frequencies and percentages. Paired and 
independent t-tests compared mean measurements 
between groups. Pearson’s correlation coefficient 
assessed relationships between kidney length and 
renal artery diameter. A p-value <0.05 was considered 
statistically significant.

RESULTS
In this renal CTA study of 139 Nepalese adults (Table 1), 
participants were predominantly female (84, 60.4%) 
with males comprising 39.6% (55); the age distribution 
showed the largest group in the 40–50 years range (50, 
36.0%), followed by 50–60 years (34, 24.5%), with smaller 
proportions in younger (<30 years: 7.9%) and older (>60 
years: 15.1%) categories. 

Renal dimensions and vascular measurements (Table 
2) revealed that left kidney was slightly longer than the 
right (9.89 ± 0.78 cm vs 9.63 ± 0.82 cm), with main renal 
artery diameters similar bilaterally (left: 5.58 ± 0.87 mm; 
right: 5.51 ± 0.85 mm) and the distance from origin to first 
branching longer on the right (32.41 ± 13.13 cm vs 28.21 ± 
11.87 cm left); aortic diameter at the renal level averaged 
17.42 ± 2.23 mm.

 Early branching (<2.0 cm from origin) occurred in 35.3% 
of arteries overall (Table 3), more frequently on the 
right (20.9%, including 12.9% ≤1.5 cm) than left (14.4%). 
Supernumerary renal arteries were present in 25.9% 
of patients (36/139), with left-only involvement most 
common (17, 12.2%), right-only in 7.2% (10), and bilateral 
in 6.5% (9), yielding a total of 45 accessory arteries. Among 
these (Table 3), hilar type predominated (29, 60.4%), 
followed by polar (16, 33.3%), with roughly balanced hilar 
distribution but more polar supernumeraries on the left. 
These findings highlight moderate anatomical variability 
in renal vascular supply, relevant for procedural planning 
in this population.

Table 1: Demographic characteristics of study 
participants (n=139)
Parameter Value
Gender, n (%)
Female 84 (60.4)
Male 55 (39.6)
Age group distribution   n (%)
<30 years 11 (7.9)
30–40 years 23 (16.5)
40–50 years 50 (36.0)
50–60 years 34 (24.5)
>60 years 21 (15.1)

https://www.radiantviewer.com
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Table 2: Renal dimensions and arterial 
measurements (n=139)

Parameter
Right 
(Mean ± SD)

Left 
(Mean ± SD)

Kidney length (cm) 9.63 ± 0.82 9.89 ± 0.78
Main renal artery 
diameter (mm) 5.51 ± 0.85 5.58 ± 0.87
Distance to first 
branching (cm) 32.41 ± 13.13 28.21 ± 11.87
Aortic diameter at 
renal level (mm) 17.42 ± 2.23

Table 3: Early branching patterns and types of 
renal arteries (n=139)

Left, n (%) Right, n (%) Total n (%)
Branching distance
≤1.5 cm 16 (11.5) 18 (12.9) 34 (24.4)
1.5–2.0 
cm 4 (2.9) 11 (7.9) 15 (10.8)
Total early 
branching 
(<2.0 cm)

20 (14.4)
29 (20.8) 49 (35.3)

Types of Supernumerary Renal Arteries  
Hilar 15 (31.3) 14 (29.2) 29 (60.4)
Polar 4 (8.3) 12 (25.0) 16 (33.3)

Table 4: Comparison of Renal Artery Dimensions, Anatomy, and Variation among Genders (n=139)
Parameter Male (n=55) Female (n=84) p-value
Age (years) 46.67 ± 13.97 46.74 ± 10.51 0.976
Right kidney length (cm) 9.68 ± 0.92 9.61 ± 0.77 0.610
Left kidney length (cm) 9.85 ± 0.80 9.92 ± 0.78 0.636
Right renal artery diameter (mm) 5.63 ± 0.96 5.43 ± 0.77 0.200
Left renal artery diameter (mm) 5.88 ± 0.88 5.39 ± 0.82 0.001
Supernumerary artery (right only) 4 6 1.000
Supernumerary artery (left only) 5 12 0.435
Early branching (right) 11 17 1.000
Early branching (left) 5 12 0.435

As seen in Table 4, No significant gender differences 
were observed in age, kidney lengths, right renal artery 
diameter, or in the frequencies of supernumerary arteries 
and early branching on either side (all p > 0.05). The only 
statistically significant difference was noted in the left 

renal artery diameter, which was larger in males compared 
to females (p = 0.001). P-values were derived using 
appropriate statistical tests, with independent t-tests 
applied to continuous variables (expressed as mean ± SD) 
and Fisher’s exact test used for categorical variables. 

Table 5: Correlations involving renal artery diameters

Correlation Pair C o r r e l a t i o n 
Coefficient (r) p-value Strength & Direction

Age vs. Right renal artery diameter +0.09 0.31 Very weak positive
Age vs. Left renal artery diameter +0.12 0.18 Weak positive
Right kidney length vs. Right renal artery diameter +0.31 0.0004 Moderate positive

Left kidney length vs. Left renal artery diameter +0.27 0.0015 Weak-to-moderate 
positive

Right renal artery diameter (with vs. without ipsilateral 
supernumerary artery)

 (group means: 
~5.51 vs ~5.64) 0.58 No meaningful 

difference
Left renal artery diameter (with vs. without ipsilateral 
supernumerary artery)

(group means: 
~5.42 vs ~5.65) 0.19 No meaningful 

difference
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As seen in Table 5, increasing age demonstrated no 
statistically significant linear relationship with main renal 
artery diameters on either side (right: r = +0.09, p = 0.31; 
left: r = +0.12, p = 0.18), suggesting that renal artery caliber 
remains largely stable across the observed adult age range 
(~19–79 years). In contrast, kidney length showed a clear 
and significant positive correlation with the diameter of 
the ipsilateral main renal artery (right: r = +0.31, p = 0.0004; 
left: r = +0.27, p = 0.0015), indicating that larger kidneys 
are typically supplied by proportionally wider primary 
renal arteries; a physiologically logical finding reflecting 
greater vascular demand. However, the presence of a 
supernumerary (accessory) renal artery on the same side 
was not associated with any significant change in the 
main renal artery diameter (right: p = 0.58; left: p = 0.19), 
implying that accessory vessels do not systematically alter 
the caliber of the primary vessel in this population. These 
results highlight kidney size as a relevant anatomical 
predictor of main renal artery diameter, while age and 
supernumerary anatomy appear unrelated in this context.

DISCUSSION
This study of 139 Nepalese adults undergoing renal 
computed tomography angiography (CTA) provides 
contemporary normative data on renal artery dimensions, 
branching patterns, and anatomical variations in a South 
Asian population. The observed slight predominance 
of left kidney length (9.89 ± 0.78 cm vs. 9.63 ± 0.82 cm 
right) aligns with well-established anatomical asymmetry, 
where the left kidney is typically longer due to its superior 
position and less compression by surrounding structures. 
This finding is consistent with previous studies, including 
those by Glodny et al.8 and Harmse et al.,9 which also 
reported similar laterality differences in renal artery 
measurements. These similarities may be related to 
common anatomical constraints such as organ positioning 
and vascular branching patterns, which are relatively 
constant across populations, although minor variations 
may occur due to differences in body habitus and study 
population characteristics.

Main renal artery diameters were comparable bilaterally 
(left: 5.58 ± 0.87 mm; right: 5.51 ± 0.85 mm), falling 
within the range reported in Asian and Middle Eastern 
cohorts (e.g., Mohiuddin et al. ; 4.5–3.5 cm lengths but 
similar diameters; Panta et al.: ~5.3–5.6 mm).1,10 Notably, 
the distance from aortic origin to first branching was 
significantly longer on the right (32.41 ± 13.13 mm vs. 
28.21 ± 11.87 mm left), a pattern also observed by Palmieri 
et al., likely attributable to the right renal artery’s more 
oblique course across the midline.11

Early branching (<2.0 cm from origin) occurred in 
35.3% of arteries; higher on the right (20.8%) than left 
(14.4%), placing our prevalence toward the upper end of 
published ranges (typically 10–30%). This variation is likely 

multifactorial and may be influenced by differences in 
imaging resolution, measurement criteria for defining early 
branching, and population characteristics. This relatively 
high rate underscores the importance of meticulous 
preoperative CTA evaluation to avoid inadvertent injury 
during donor nephrectomy or endovascular procedures.

Supernumerary (accessory) renal arteries were identified 
in 25.9% of patients, with left-sided predominance (12.2% 
left-only vs. 7.2% right-only) and hilar type most common 
(60.4%). This prevalence is comparable to Panta et al. 
(30%), Paudyal et al. (21.6%), and some international 
series (Satyapal et al.; Palmieri et al.), though lower than 
some reports exceeding 30%.1,7,11,12 The left-sided bias 
mirrors findings by Aytac et al., potentially reflecting 
embryologic asymmetry in renal arterial development.13 
Importantly, the presence of an ipsilateral accessory artery 
did not significantly alter main renal artery diameter (p 
= 0.58 right; p = 0.19 left), contrasting with Aytac et al., 
who reported smaller main artery calibers in the presence 
of accessories.13 This discrepancy may be explained 
by differences in imaging modality and measurement 
methodology. The present study used CT angiography 
with standardized electronic caliper measurements on 
multiplanar reconstructions, whereas Aytac et al. used 
digital subtraction angiography with adjunct sonographic 
assessment. Unlike CTA, DSA is a projection-based 
technique and is subject to magnification and vessel 
overlap, while ultrasound-based measurements may vary 
with operator dependence and anatomical window. In 
addition, differences in the exact measurement level of 
the renal artery and inclusion of accessory vessels may 
further contribute to variability between studies.

No significant gender differences emerged in kidney length, 
right renal artery diameter, early branching frequency, 
or accessory artery prevalence, which is consistent with 
Turba et al.14 The sole exception was left renal artery 
diameter, which was larger in males (5.88 ± 0.88 mm vs. 
5.39 ± 0.82 mm in females; p = 0.001). This isolated finding 
warrants further investigation but does not substantially 
alter the overall conclusion of minimal sex-based variation 
in renal vascular anatomy.

Age showed no meaningful correlation with main renal 
artery diameter (right: r = +0.09, p = 0.31; left: r = +0.12, 
p = 0.18), suggesting relative stability across adulthood in 
this cohort (mean ~47 years, range ~19–79). This contrasts 
with Chiaganam et al., who reported progressive diameter 
increase with age, possibly due to differences in ethnic 
background, sample age distribution, or comorbid vascular 
risk factors not captured here.4 In contrast, kidney length 
demonstrated a clear positive correlation with ipsilateral 
main renal artery diameter (right: r = +0.31, p = 0.0004; 
left: r = +0.27, p = 0.0015), reinforcing the physiological 
principle that larger renal mass demands greater arterial 
inflow; a relationship also noted by Panta et al. and others.1

These findings carry direct clinical relevance for renal 

Kunwar, et al. Computed Tomography Angiography Assessment of Renal Artery Dimensions...



PMJN
Postgraduate Medical  

Journal of NAMS

19Volume 26 | Number 2 | Apr-Jun 2026

transplantation, donor nephrectomy, endovascular aortic 
aneurysm repair (EVAR), and urological interventions 
in Nepal. The moderate-to-high prevalence of early 
branching and accessory arteries emphasizes the necessity 
of routine preoperative CTA, as advocated by Picel et al.3 
Moreover, accurate identification of variants minimizes 
intraoperative complications, optimizes graft vessel 
selection, and informs stent-graft placement in juxta renal 
aneurysms.

Limitations of the study include its single-center, hospital-
based design, potential referral bias toward symptomatic 
patients, and exclusion of pediatric or very elderly 
individuals. Diameter measurements were obtained at a 
single point and did not account for potential ellipticity 
or tortuosity. Future multicenter studies with larger 
samples and longitudinal follow-up could better elucidate 

age-related changes and ethnic-specific patterns in the 
Nepalese population.

CONCLUSIONS
This CTA-based study reveals moderate anatomical 
variability in renal vascular supply among Nepalese adults, 
with notable laterality differences, a high rate of early 
branching and accessory arteries, and kidney size as the 
primary predictor of main renal artery caliber. By offering 
population-specific reference values, this study supports 
safer procedural planning for Nepalese patients. Future 
multicenter research with larger, more diverse samples 
could refine these norms and examine longitudinal trends 
or clinical correlations.
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ABSTRACT
Introduction: Motorbike serves as cheap means of transportation in middle- and low-income countries.  Accidents 
are common with motorcycle because of reckless driving, human error, bad road conditions, traffic rule violations, 
excessive speed and lack of protective helmets and clothing. Road traffic accidents due to motorcycle injuries poses 
increased burden in terms of cost of care and mortality in Nepal in upcoming years

Methods: This was a prospective, descriptive study conducted in a patient presenting with motorbike accident in 
National Trauma Centre, Kathmandu, Nepal from 2025 AD to 2026 AD after institutions review board approval. Data 
were collected based on site of injury, substance abuse, whether helmet was worn or not, status of victim and mean 
injury severity score was assessed. 

Results: Five hundred eighty-four (70.53%) were male whereas female patient comprised of 244 (29.47%) of total 
cases with mean age of the patients found to be35.47±8.53. Five hundred sixty-five (68.24%) patients were rider 
while 263(31.76%) were pillion rider. Extremities are commonly involved body region comprising of 91.31% of total 
injuries encountered.  All rider had worn helmet during motorbike accident while none of the pillion rider had worn 
helmet. Seventy-six (9.18%) patients had history of substance abuse (alcohol). The mean Injury Severity Score (ISS) 
was 5.48±6.53 and mean survival prediction score (Ps) of patients was 0.94±0.05.

Conclusions: Motorbike accident is an important cause of morbidity and mortality in productive age group presenting 
in emergency department of tertiary trauma care hospital of Nepal.

Keywords: Motorbike Accident; Injury Severity Score; Survival Prediction Score. 

INTRODUCTION
Globally, motorcycle crashes account for 60% of road 
traffic injuries and nearly 23% of mortality among road 
users is attributed to motorcycle riders.1 Studies from 
developing countries like Nigeria, India and Pakistan where 
motorcycle serve as a cheap means of transportation 
showed that increased burden in terms of morbidity and 
mortality.1–3 RTI is the leading cause of trauma related 
morbidity and mortality. While there are some published 
epidemiological reports on RTI in the region, studies on 
the mechanism of causation of road traffic crashes (RTC 
Accidents are common with motorcycle because of 
reckless driving, human error, bad road conditions, traffic 

rule violations, excessive speed and lack of protective 
gears.1 Over speeding causes higher Injury Severity Score 
(ISS) resulting in increased mortality.4 Survival prediction 
following motorbike accident is often used to evaluate 
the quality of trauma care which is assessed based on 
patients clinical parameters like age, Glasgow coma scale 
score, systolic blood pressure, respiratory rate, ISS.5 This 
study aims to describe pattern of the motorcycle injuries, 
ISS and survival prediction of the patients presenting at 
Tertiary Trauma Centre Hospital of Nepal.

METHODS
This was a prospective observational study conducted 
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in a patient presented with motorbike accident in 
emergency Department of National Trauma Centre, 
Kathmandu, Nepal from April 2025 AD to January 2026 
AD in after ethical approval from ethical review board 
(ERB) Nepal Health Research Council (NHRC) (ref: 2365) 
and the informed consent of the patient was taken. Using 
a Cochran’s formula, total sample size was calculated 
as 360 with 95 % confidence interval and 5% margin of 
error with study from National Trauma Centre showing 
the prevalence of Lower Limb injuries due to RTA found 
to be  62.62%.6 All the Motorcycle related Injuries coming 
to the Emergency Department (ED) of National Trauma 
Centre, Mahankal, Kathmandu were included in the 
study whereas the patient primarily treated in Emergency 
department of other centre and brought dead patient 
were excluded from the study. Data collection regarding 
age, sex, injured body parts, use of helmet, Substance use, 
Injury Severity Score and survival prediction was done 

prospectively by collecting information in a proforma. ISS 
was calculated as the sum of the squares of the highest 
Abbreviated Injury Scale (AIS) code [each ranging from 0 
to 6: 1-minor, 2-moderate, 3-serious, 4-severe, 5-critical, 
6-maximum( currently untreatable)] in each of the 3 most 
severely injured ISS body regions (6 body regions in total: 
head or neck, face, chest, abdominal or pelvic contents, 
extremities or pelvic girdle, external). It ranged from 3 
(least) to 75 (most injured). If an injury was given an AIS 6, 
the ISS was automatically set at 75.7

Survival prediction score (Ps) was accessed by using 
formula: log (Ps/1-Ps) = logit (Ps) = -9 + cISS - cAGE + cSBP 
+ cGCS + cRR/2, where -9 becomes -7 if the predictor 
variable of cRR or cISS is missing.5 Where Ps: probability 
of survival, GCS: Glasgow coma scale score SBP: Systolic 
blood pressure, RR: Respiratory rate, ISS: Injury Severity 
Score.

Table 1: Injury severity score5

C o d e d 
value

Glasgow coma scale 
score (GCS)

Systolic blood pressure 
(mmHg)(SBP)

Respiratory rate 
(/min)(RR)

Age (years) Injury Severity 
Score (ISS)

4 13-15 >89 10-29 <16
3 9-12 76-89 >29 16-24
2 6-8 50-75 6-9 25-40
1 4-5 1-49 1-5 >=55 41-65
o <4 No pulse 0 0-54 >65

The area under the receiver-operating characteristic 
curve (AUROCC), which distinguishes between survival 
and non-survival. High probability of survival when Ps>0.5 
and Low probability of survival (higher risk of mortality) 
when Ps<0.5. The statistical analysis was done by using 
SPSS (Statistical Package for Social Sciences, version 20). 
Descriptive statistics like frequency, percentage, mean, 
standard deviation were used to assess the parameters 
such as age, sex, injured body parts, use of helmet, Injury 
Severity Score, Substance use.

This study was commenced after ethical approval from 
NHRC. Informed consent was taken from participants 
prior to enrolment. All participants were voluntarily 
enrolled and allowed to withdraw at any point from study. 
Participants had no extra financial burden for the study 
purpose

This data will be stored in password protected laptop 
for one year after the completion of study and it will be 
accessed by researchers only.

RESULTS
We included all eight hundred twenty-eight patients who 
presented in our ED with motorbike accident during our 
study period. 

Out of total patient, 584 (70.53%) were male whereas 
female patient comprised of 244 (29.47%) of total cases. 
The mean age of the participants was 35.47±8.53.  (Table 
2)

Table 2: The demographic profile of patient with 
Motorbike accident.
Variables Variables N (%)
Sex Male 584(70.53)

Female 244(29.47)
Age group 18-25 317(38.29)

26-40 281(33.94)
41-65 202(24.40)
>65 28(3.37)

Five hundred sixty-five (68.24%) patients who presented 
in our ED with motorbike accident were rider while 
263(31.76%) were pillion rider. All rider had worn helmet 
during motorbike accident while none of the pillion rider 
had worn helmet during accident. (Figure 1)
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Figure 1: Patient as rider or pillion rider during motorbike 
accident

Seventy-six (9.18%) patients had history of substance 
abuse (alcohol) while 752(90.82%) had no any history of 
substance abuse (alcohol). (Figure 2)

Figure 2: History of Substance use (alcohol) by patient 
with Motorbike accident

Seven hundred fifty-six (91.31%) patients had injury 
to their extremities following motor bike accident and 
357(43.12%) had more than one body parts injury during 
the accident. (Table 3)

Table 3: Most commonly injured body region 
during motor bike accident.
Region N (%)
Head & Neck 87(10.51)
Face 207(25.00)
Chest 365(44.01)
Abdomen 67(8.10)
Extremity 756(91.31)
External 78(9.42)

The mean Injury Severity Score (ISS) was 5.48±6.53 
and mean survival prediction score (Ps) of patient with 
motorbike accident was 0.94±0.05. (Table 4)

Table 4: Injury Severity Score (ISS) and survival 
prediction score (Ps) of patients with motorbike 
accident was 0.94±0.05
variable Mean ± SD
Injury Severity Score (ISS) 5.48±6.53
survival prediction score (Ps) 0.94±0.05

DISCUSSION
Road traffic accidents are leading cause of mortality, 
contributing to 2.1% of death globally and predicted to be 
highest contributor to global mortality by the year 2020.8 

Middle income and low-income countries like Nepal are 
most commonly affected globally. Motorbikes serve as 
cheap means of transportation in Nepal and motorbike 
accident is the most common road traffic injuries.9 Head 
injuries, neck injuries, chest and abdomen injuries, pelvis 
injuries and limb injuries were commonly injured parts 
during RTA leading to mortality and morbidity among the 
patients.10

Our study showed that male patient and young adult 
patients of age group 18-40 years are commonly involved 
motorbike accident which is similar to the finding of the 
study conducted in 2015, 2017, 2021, and 2022.3,9,11,12 
The similarity between these finding may be due to 
involvement of population from low income and middle 
income countries where motorbike is a cheap means of 
transportation for daily activities of living for working 
group of people age 18-40 years.

The striking finding in our study was the all the rider 
(comprises of 68.24%) who sustain motorbike accident 
had claimed that they have worn helmet and none of the 
pillion rider (comprises of 31.76%) had worn helmet. This 
finding may be due to strict traffic rule that mandate the 
compulsory use of helmet by rider. This use of helmet had 
significantly decreases head and cervical spine injuries 
which comprises only 10.51% of the total injuries thereby 
reducing morbidity/mortality and also decreasing the Out 
Of Pocket (OOP) expenditure of the patient. These finding 
are supported by similar study in China in 2017, 2019 and 
Pakistan in 2021.13–15 we have not looked at the length 
and cost of hospital stay, details of medical and surgical 
management. These details would have reflected more 
about patient OOP. 

Only 9.18% patients had history of substance abuse 
(alcohol) in our case which is similar to the study conducted 
in 1979. this finding may be due strict adherence zero 
alcohol tolerance national  policy while driving.16 However 
motorbike accident may be due to other substance abuse 
like narcotics, marijuana and strict policy to deal these 
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substance abuse should also be formulated.

Most commonly involved body region during motorbike 
accident was upper and lower extremities. These finding 
are similar to the study conducted in Nepal and Turkey.16,17 
These findings may be due fact that these parts are 
vulnerable to injury after motor bike accident and also due 
to lack of protective upper and lower limb riding gears.

The mean Injury Severity Score (ISS) was 5.48±6.53 which 
is similar to the finding in study done in South Korea and 
Kenya.19,20 This similarity may be due to the protective 
effect of helmet use, as well as the enrollment of patients 
sustaining low-velocity bicycle injuries in their study, both 
of which are associated with lower ISS values. While our 
Injury Severity Score is less than study conducted in 2022 
which showed ISS of 17.6±15.4.21 The lower ISS in our study 
likely reflects a survivorship bias resulting from deficiencies 
in our pre-hospital care system; specifically, patients with 
the most severe injuries, who would otherwise account 
for higher ISS, frequently succumb during transportation.

The mean survival prediction score (Ps) of patient with 
motorbike accident was 0.94±0.05. which is similar to 
survival prediction conducted in 2013.22  The Ps score is 
meant for quick assessment of survival probability in the 
clinical setting in Asian Population however there are 
limited studies regarding these topic hence further studies 
regarding the survival prediction score with follow-up 
of the patients are needed to access the utility of such 
scoring tools.

The limitation of this study was that this study was 

conducted at a single Centre, the results are not 
representative of the whole Nepal. Further multi-Centre 
studies are required. Another limitation of this study was 
that we couldn’t identify and analyze which body region 
injuries predisposes more morbidity and mortality  to  
patient presenting with multiple body regions injuries. The 
major limitation of this study was that we calculated the 
survival prediction score but we cannot verify our finding 
as most of the critically ill patient with multiple regions 
injuries need ICU and HDU and due to limited capacity 
of ICU and HDU in our center most of the patient were 
referred to other center and were lost to follow up.

CONCLUSIONS
Motorbike accident is an important cause of morbidity 
and mortality in productive age group presenting in 
tertiary trauma centre of Nepal. And with various survival 
prediction score tool available, further studies regarding 
the survival prediction score with follow-up of the patients 
are needed to access the utility of such prediction scoring 
tools.
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Dosimetric Evaluation of Axillary Dose during Irradiation with Standard Breast 
Tangent Technique: An Observational Study
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1 Department of Clinical Oncology, National Academy of Medical Sciences (NAMS), Mahaboudha, Kathmandu, Nepal
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ABSTRACT
Introduction: Axillary irradiation is a part of adjuvant radiotherapy for breast cancer. During chest wall or breast 
irradiation, axilla often receives some amount of dose which may help control micrometastasis or isolated tumour 
cells but is not sufficient to treat axilla as a target volume. This study aimed to evaluate the dose received by axillary 
levels I, II, and III and the volume receiving 95% of the prescribed dose using standard breast tangents.

Methods: A cross-sectional study was conducted at Bhaktapur Cancer Hospital after ethical approval from the 
Institutional Review Board (IRB), National Academy of Medical Science (NAMS) Ethical approval number:135/2078/79. 
Seventy patients with early breast cancer who had undergone breast-conserving surgery (BCS) or modified radical 
mastectomy (MRM) with sentinel lymph node biopsy (SLNB) or axillary lymph node dissection (ALND) with indication 
for adjuvant radiotherapy were included. All patients received three-dimensional conformal radiotherapy (3DCRT) 
to the whole breast or chest wall with or without supraclavicular lymph node region. Axillary levels on the ipsilateral 
side were delineated using Radiation Therapy Oncology Group (RTOG) guidelines, and incidental doses to levels I–III 
were calculated.

Results: Axillary level I received a mean dose of 35 Gy, level II 27.3 Gy, and level III 26.4 Gy. The mean volume receiving 
95% of the prescribed dose was 20.5 cc for level I, 10.6 cc for level II, and 10.7 cc for level III.

Conclusions: Standard tangential radiation fields deliver adequate dose to breast or chest wall but underdose the 
axilla. For patients at risk of microscopic metastasis to regional lymph nodes careful radiation planning to include 
axilla as a target volume is recommended for better regional control of disease.

Keywords: breast cancer; radiation therapy; axillary irradiation; tangential fields; lymph node coverage. 

INTRODUCTION 

Adjuvant treatment of breast cancer includes 
radiotherapy which  provides local, regional control and 
has overall survival benefit.1 Over years, surgical and 
radiation treatment addressing lymphatic drainage of 
breast have become essential components of breast 
cancer management.2 During chest wall or whole breast 
irradiation, the axillary regions receives some dose even 
with  meticulous planning.3 However it is insufficient 
when we want to treat axilla as a target volume along 
with breast/chest wall in patients with high risk features 
for better local and regional control of disease.The use of 

Dose volume Histogram will help evaluate dose received 
by axilla allowing for modification of the treatment plan 
accordingly.4 

Although standard tangential breast/chest wall irradiation 
delivers incidental radiation to the axillary lymph node 
regions, the adequacy of this dose for therapeutic 
regional control remains controversial. Understanding the 
dose distribution to regional lymph nodes is important 
for treatment planning, especially in patients at risk of 
microscopic nodal disease. Therefore, this study evaluated 
the incidental dose received by axillary levels I–III and 
the volume receiving 95% of the prescribed dose during 
irradiation with standard breast tangent technique. This 
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would help determine whether the axilla receives an 
adequate radiation dose when intended to be included as 
a clinical target volume along with the whole breast/chest 
wall in patients with adverse histopathological features to 
improve oncological outcomes and prevent locoregional 
recurrence of disease.

METHODS 

A cross-sectional study was conducted between 2021 and 
2022 A.D at Bhaktapur Cancer Hospital after approval 
from the Institutional Review Board (IRB), NAMS (Approval 
No. 135/2078/79). In this study, existing radiotherapy 
treatment plans were analysed without any intervention 
or modification in patient management to evaluate 
incidental axillary dose distribution during standard 
breast/chest wall irradiation.

Seventy patients with early breast cancer attending the 
outpatient Department of Radiation Oncology, Bhaktapur 
Cancer Hospital, who had undergone BCS or MRM with 
SLNB or ALND with indication for adjuvant radiotherapy 
to the breast or chest wall with or without selective 
regional nodal irradiation i.e supraclavicular lymph nodes 
were included in the study. Clinical staging according to 
AJCC TNM 8th edition was used. Patients with high-risk 
nodal disease, including extranodal extension, fixed or 
matted lymph nodes, and inadequate axillary lymph node 
dissection requiring axillary irradiation were excluded to 
maintain treatment uniformity.

All patients underwent CT-based planning to encompass 
the breast or chest wall according to the type of surgery 
performed. The field margins were determined using the 
contralateral breast tissue as a reference and marked with 
radiopaque markers. Simulation was performed in the 
supine position using a breast board. All patients were 
treated with three-dimensional conformal radiotherapy 
(3DCRT) using either conventional or hypo fractionated 
regimens. The axillary nodal levels on the ipsilateral 
side were delineated according to RTOG guidelines, 
and incidental doses to axillary levels I, II, and III were 
calculated. The volume of the axilla receiving 95% of the 
prescribed breast/chest wall dose was also calculated.

Inclusion criteria included patients aged more than 18 
years with histologically confirmed breast cancer who 
underwent BCS or MRM with ALND or SLNB and had 
indication for adjuvant radiotherapy to the breast or chest 
wall using standard tangential fields. Patients who had 
previously received radiotherapy or patients with high-
risk nodal disease, including extranodal extension, fixed 
or matted lymph nodes, and no or inadequate axillary 
dissection requiring axillary irradiation were excluded 
from this study to maintain treatment uniformity.

Consecutive sampling technique was used. Sample size 

calculation was based on the study by Reznik et al.⁵ Dose-
volume histogram (DVH) analysis was used to calculate 
doses to the target volumes and axillary nodal levels. 
Doses received by 95% (D95) of axillary levels I, II, and 
III were calculated. Mean dose, maximum dose, and 
standard deviation were analysed. Statistical analysis was 
performed using SPSS version 16. Data were entered into 
Microsoft Excel before analysis. All comparisons of mean 
doses were performed using two-sided paired t-tests.

RESULTS 

A total of 70 breast cancer patients with indication of 
adjuvant radiation therapy to chest wall after MRM and 
to whole breast after BCS were enrolled in the study 
after completion of surgery and chemotherapy. The age 
distribution ranges from 28 years to 75 years. Axillary 
lymph node level I received a mean dose of 35Gy whereas 
level II and III received 27.3Gy and 26.6Gy respectively. 
20.5cm3 volume of Level I whereas 10.6 cm3 and 10.7 
cm3 volume of Level II and III received 95 % of prescribed 
dose respectively. Patients with high-risk nodal disease 
requiring inclusion of axillary lymph node levels in clinical 
target volume, including extranodal extension, fixed 
or matted lymph nodes, and no or inadequate axillary 
lymph node dissection, were excluded from this study to 
maintain treatment uniformity. Although some patients 
had stage III disease, dedicated axillary irradiation was 
not part of the treatment plan, allowing assessment of 
incidental axillary dose delivered by standard tangential 
fields alone.

Table 1: Patient Demographics and Clinical 
Characteristics (N=70)
Variable Value
Age in years Minimum: 28; Maximum: 75; 

Mean: 47.5 ± 10.6
Sex 
distribution

Female 96% (n=67); Male 4 % (n=3)

Site of Breast 
Cancer

Right: 58% (n = 41); Left: 42% (n = 
29)

Type of 
Surgery

MRM: 77% (n = 54); BCS: 23% (n = 
16)

Clinical Stage 
(TNM 8th 
Edition)

Stage IIA: 30% (n = 21); Stage 
IIB: 27% (n = 19); Stage IIIA: 20 % 
(n=14),Stage IIIC:17%  (n=12) ,Stage 
IIIB: 5% (n= 4)

Hormonal 
Receptor 
Status

ER/PR Positive: 64% (n = 45); TNBC: 
24% (n = 17),
Her2 positive :5.7 % (n=4) ; ER/PR/
HeR2 positive: 5.7% (n=4)
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Table 2: Distribution of study participants 
according to Axillary dose for Level I, II, III
Axillary 
Level 

Minimum 
Dose 
(Gy) 

Maximum 
Dose 
(Gy) 

M e a n 
Dose  
(Gy)  

SD 

Level I 14 42.8 35 7.1 
Level II 3.3 41.3 27.3 12.1 
Level III 0.42 41.4 26.4 11.8 

The table above presents data on the radiation dose 
received by axillary lymph node levels (I, II, and III) 
when using the standard breast tangent technique 
during breast/chest wall irradiation. Level I received the 
highest mean dose of 35 Gy, likely because with standard 
breast tangent technique 40-60% of prescribed dose is 
incidentally delivered to level I .Level III shows the highest 
variation, suggesting that some participants received little 
or no radiation in that area. The high variability in Level III 
could indicate inconsistent coverage using this technique. 
No patients had adequate coverage of all axillary nodal 
levels.  

Table 3: Volume of axillary level I, II and III 
receiving 95 % of prescribed chest wall or breast 
dose.
Axillary Levels Volume of 

Axilla (cm3) 
Standard 
Deviation 

Level I 20.5 8.5 
Level II 10.6 13.4 
Level III 10.7 5.5 

This data shows that very less volume of axilla receives 
the prescribed dose which leaves the axilla significantly 
underdosed and needs modification of treatment plan 
if axilla is planned to be treated as clinical target volume 
along with breast /chest wall in patients with high-risk 
features.

DISCUSSION 

Post-operative radiation therapy to the breast or chest 
wall is the standard approach for managing breast cancer 
which provides local and regional control of disease 
with less distant failure and increase in overall survival 
rate. While the axilla receives a significant portion of the 
radiation dose standard tangential fields do not provide 
sufficient coverage. The mean radiation dose to axillary 
levels I, II, and III was determined. The doses received 
were 35 Gy, 27.3 Gy and 26.4 Gy for axillary level I, II and 
III respectively. The results confirmed that axillary levels 
are significantly under-dosed when treatment planning 
focuses solely on irradiating the breast or chest wall 
following surgery.

Other studies have shown axillary mean doses of 20–50 Gy 
for axilla level I and 3–47 Gy for level II with standard or 
high tangential field during adjuvant radiation therapy 
to breast/chest wall .6,7 Radiation dose delivered to axilla 
along with breast and chest wall depends on several 
factors like body type,built,convexity of chest wall, axillary 
vein route as well as radiation technique used such as 
standard tangential field, high tangential field, and/or 
field-in-field method using multileaf collimator.8-10

Several studies have been conducted for the coverage of 
axillary lymph nodes from whole breast tangential field 
irradiation. One study11reported that using STgFs, no 
patient received complete coverage of the axillary level 
I/II lymph node volume. They concluded that definitive 
irradiation of the Level I and II axillary lymph node 
regions required significant modification of the standard 
tangential fields. Another study 6 showed that the use of 
STgFs does not therapeutically treat the regional lymph 
nodes. In their series, only 1 out of 25 patients had 
adequate coverage of the Level I region, and no patient 
had adequate coverage of Level II. It was concluded in 
many studies that the STgFs do not entirely include Levels 
I and II axillary nodes. Dose received by level III was not 
included in many of the studies. 

In our study axillary volume receiving 95% of prescribed 
dose was 20.5 Gy, 10.6 Gy and 10.7 Gy for level I, II and 
III respectively. This dose is comparable with the dose 
received in other studies as shown in the literature. The 
average volumes of axillary levels as observed by Reznik 
et al., Krasin et al. and Kataria et al.  were 85 cc, 50 cc and 
68 cc for level I; 17 cc, 23 cc and 25 cc for level II and 5 cc, 
6 cc and 8 cc for level III, respectively. 5,6,12

Adequate coverage of axilla, defined as 95% of volume 
receiving 95% of dose, was achieved in none of the 
patients with any of the three techniques Intensity 
Modulated Radiation Therapy (IMRT) ,3DCRT and ST.12 

Accurate radiation planning is crucial as our aim is to 
provide maximum dose to tumor with minimal normal 
tissue toxicity.  

In order to treat axilla along with chest wall or breast 
parenchyma we should modify the standard tangent 
field.13 To treat level I and level II as target we need to 
increase the field border in order to have 95% coverage 
of the axilla with homogeneous dose distribution. An 
appropriate evaluation with 3D treatment planning system 
and careful delineation of first two levels of axilla should 
be achieved, field length, collimator angle, and gantry 
angle should be chosen in such a way that the target 
volume is homogeneously irradiated.13,14 Literature has 
shown that by extending the cranial border to 2 cm below 
the humeral head and 2 cm deep to the chest wall–lung 
interface, the radiotherapy fields used to treat the breast 
can include the sentinel lymph node region and most of 
axillary levels I and II.14,15
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CONCLUSIONS 

The findings suggest irradiation with standard breast 
tangent technique allows axilla to receive some amount 
of radiation which may help control microscopic 
metastasis in low volume disease. However, the dose is 
not sufficient for adequate therapeutic coverage leaving 
axilla significantly underdosed. So, careful design of the 
treatment fields should be done to include the axilla as 
a target volume for those patients with high-risk features 
for better locoregional control of disease. When axillary 
region has been addressed with adequate lymph node 
dissection with no high risk features it should be excluded 

from the radiation field to decrease toxicity. Future 
research should focus on assessing the clinical outcomes 
of modified tangent field techniques, with an emphasis on 
local disease control, reduction of toxicity, and minimizing 
long-term complications such as lymphedema and brachial 
plexopathy. 
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Knowledge and Attitude of Nurses towards Prevention of Antimicrobial 
Resistance
Sabitri Tuitui,1 Sangita Shrestha,1 Alina Joshi,1 Bisna Gautam,1 Shova Adhikari,1 Sima Raut,1 Kamana 
Khatiwada,1 Anita DC1

1 National Academy of Medical Sciences, Mahaboudha, Kathmandu, Nepal

ABSTRACT
Introduction: The present study assessed the knowledge and attitude of nurses toward prevention of antimicrobial 
resistance.

Methods: A cross-sectional study was conducted among 196 nursing staffs in Bir Hospital. A structured google form 
questionnaire with multiple choice questions (MCQ) and 5-point Likert scale with a good validity and reliability (α 
=0.85) was used. The data was analyzed using Statistical Package for Social Science (SPSS) version 16 and interpreted 
in the form of descriptive and inferential statistics.

Results: Nurses in this study exhibited moderate knowledge (56.6%) of antimicrobial resistance (AMR) prevention and 
a predominantly poor attitude (84.2%) toward it. Notably, none of the nurses reported having received any formal 
training on AMR prevention. There was no significant association between nurses’ knowledge and attitude (p > 0.05).

Conclusions: The study reveals a critical gap in the preparedness of nursing staff to address the global threat of 
antimicrobial resistance. The complete absence of formal training among the nurses is a primary concern, as it likely 
contributes to these suboptimal knowledge and attitude scores. Furthermore, the lack of a significant association 
indicates that simply providing information may not be enough to change professional behavior or mindsets.

Keywords: Antimicrobial resistance; Nurses Attitude; Nurses Knowledge. 

INTRODUCTION 
Antibiotics are among the most commonly used drugs in 
hospitals and the community.1 Antimicrobial resistance 
(AMR) is a major global public health problem both 
in hospital and community acquired infections.2 The 
injudicious and irrational use of antimicrobials, vis-à-vis, 
incorrect clinical indication, dosing and administration, 
and non-compliance of patient have been implicated in 
the development of antimicrobial resistance (AMR).3

 It is seen that greater than 50% of antibiotics worldwide 
are bought without prescription. Though antibiotic 
resistance is an alarming problem it remains low-priority 
area in developing nations.2 In USA, it is projected that 
the organisms leading to surgical site infections (38.7% 
to 50.9%) and infections following chemotherapy (26.8%) 
exhibits resistance towards the standard prophylactic 
antibiotics.4

A study carried out in China among ICR nurses shows 
that, nurses and physicians in the ICU showed good 
knowledge, positive attitudes, and proactive practice 
toward bacterial MDR. Nurses and physicians’ knowledge 
had a direct effect on their attitude, while attitude might 
directly influence the practice and also play a mediating 
role between knowledge and practice. Job satisfaction 
might directly support the positive attitude and practice 
toward bacterial MDR.5 The reduction of antimicrobial 
resistance requires rational use of antimicrobials, changes 
in prescription habits of healthcare workers (HCW), 
regulation of over-the-counter availability of antibiotics, 
improvements on hand hygiene, infection prevention 
and control.6 A cross-sectional study conducted in a 
multi-cultural tertiary healthcare setting of Saudi Arabia 
showed moderate awareness of antibiotic resistance and 
a fair attitude towards its prevention among nurses. There 
was no significant correlation of demographic features 
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with their overall knowledge and attitude with (p>0.05).7 
A study done in young Italian nurses and students 
revealed that nurses and students have “low KAP.” High 
KAP was associated with being female and studying AMR 
independently.8

A study carried out in Universal College of Medical 
Sciences and Teaching Hospital concluded that the 
majority of health care professionals (HCP) showed a 
positive attitude towards antibiotic resistance and its 
stewardship. However, in spite of positive attitude of 
HCPs, the level of knowledge and practice were found 
to be poor.9 Nepal government has developed “National 
antimicrobial treatment guideline 2023”, the guideline 
aims to address the emergence and spread of resistance, 
optimize the use of available antimicrobial agents, reduce 
selection pressure through appropriate control measures, 
change the behavior of prescribers and communities to 
ensure rational use and combat AMR through nationally 
coordinated efforts.10 Nurses perform a crucial part in 
infection control, but often lack knowledge of methods 
to prevent antibiotic resistance. This paucity highlights 
the importance of tailored interventions to help nurses 
improve their awareness of antibiotic resistance and create 
a favorable attitude towards its prevention.7 Therefore 
the purpose of this study is to assess the knowledge and 
attitudes among nurses.

METHODS
A descriptive cross-sectional study was conducted among 
nursing staff working at Bir Hospital who were present 
during the study period and provided informed consent to 
participate. Data collection was carried out from 17 July 
2025 to 15 August 2025.The sample size was calculated 
using Cochran’s formula, resulting in a total of 196 
participants. A pretest was conducted among 10% of the 
sample to assess the reliability of the research instrument, 
yielding a Cronbach’s alpha coefficient of 0.85, indicating 
good internal consistency. 

The study instrument consisted of three sections. The first 
section collected participants’ demographic information 
and included six items. The second section assessed 
nurses’ knowledge regarding antimicrobial resistance (AR) 
through 18 multiple-choice questions, each containing 
four response options with one correct answer. Each 
correct response was assigned a score of one, while 
incorrect responses received a score of zero. Knowledge 
scores were categorized as good (≥80%), moderate (60%–
79%), and poor (<60%).

The third section evaluated nurses’ attitudes toward the 
prevention of antimicrobial resistance using 14 statements 
rated on a five-point Likert scale ranging from 1 (strongly 
agree) to 5 (strongly disagree). Attitude scores were 
classified as good (≥80%), moderate (60%–79%), and poor 
(<60%). The questionnaire was validated by two subject 

experts and the Antimicrobial Stewardship Program 
(AMSP) Core Committee of Bir Hospital, comprising eight 
committee members. Recommendations provided during 
the validation process were incorporated into the final 
version of the instrument.

Data were collected using a self-administered 
questionnaire developed in Google Forms. The official 
Gmail addresses of the nursing staff were obtained 
through the hospital administration, and the structured 
online questionnaire was distributed electronically 
to all eligible nurses. All collected data were stored 
electronically on a secure, password-protected computer, 
and the electronic database was encrypted to prevent 
unauthorized access. Access to the data was restricted to 
the principal investigator and authorized members of the 
research team. Before analysis, all personally identifiable 
information was removed to ensure participant anonymity.

Ethical approval for the study was obtained from the 
Institutional Review Board (IRB) of the National Academy 
of Medical Sciences (Reference No. 23/2082/83). Formal 
permission to conduct the study was granted by the Hospital 
Director and the Chief Nursing Director of Bir Hospital. 
Informed consent was obtained electronically from all 
participants through the Google Forms questionnaire 
before data collection. Confidentiality was maintained 
by assigning identification codes to participants, securely 
storing the collected information, ensuring non-disclosure 
of participant data, and using the information solely for 
research purposes. Participants’ privacy was protected 
throughout the study.

The collected data were entered into Microsoft Excel, 
checked for completeness and accuracy, coded, and 
exported to the Statistical Package for the Social Sciences 
(SPSS) version 16 for analysis. Descriptive statistics were 
used to summarize demographic characteristics. The 
Chi-square test was applied to examine the association 
between nurses’ knowledge and attitudes, as well as 
the relationship of these variables with demographic 
characteristics. Statistical significance was determined at 
a 95% confidence interval with a p-value of less than 0.05.

RESULTS
The participants ranged in age from 20-59 years. The 
majority held a bachelor’s degree (67.3), and most 
were staff nurses (78.6%). The study shows none 
of our respondents received any formal training on 
antimicrobial resistance prevention. More than one third 
of respondents (38.3%) were from ICU and HDU, 67.9% 
had experience less than 10 years (Table 1). More than 
half of the nurses have moderate knowledge towards 
prevention of antibiotic resistance and maximum number 
of respondents have poor attitude towards it (Table 4). 
There was no association between the nurses’ knowledge 
and attitude towards prevention of antibiotic resistance 
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(p>0.05) (table 5). There was no any association between 
nurses’ knowledge on prevention of antimicrobial 
resistance and their attitude with demographic variables 
(p>0.05). 

Table 1: Respondents’ Socio-demographic 
Characteristics
Characteristics Frequency (%)
Age (years) Mean ± SD 31.43 ± 8.3
Min-Max 20-59
Academic qualification
Diploma level 47 (24.0)
Bachelor level 132 (67.3)
Masters level and above 17 (8.2)
Work Experience
 ≤10 years 133 (67.9)
11-20 years 45 (23.0)
21-30 years 12 (6.1)
≥31 years 6 (3.1)
Working Unit
Medical department 56 (28.6)
Surgical department 35 (17.9)
ICU and HDU 76 (38.8)
Operation theatre 9 (4.6)
OPD and others 20 (10.1)
Training on Antimicrobial resistance prevention.
Yes 0
No 196 (100)
Job post
Staff Nurse 154 (78.6)
Hospital Nursing Inspector 21 (10.7)
Nursing Officer 21 (10.7)

Table 2: Knowledge of Nurses towards Prevention 
of Antibiotic Resistance
Statement Right 

answer 
N (%)

What are the common side effects of 
antibiotics?

157 (80.1)

Will the effectiveness of antibiotics 
be reduced if the full course is not 
completed? 

156 (79.6)

Antibiotics should be given to all 
patients with fever?

183 (93.4)

What is antibiotic resistance? 85 (43.4)
Which of the following is not 
considered as a cause of antibiotic 
resistance?

95 (48.5)

Which group is mostly affected by 
antibiotic resistance?

86 (43.9)

What is the most important factor 
leading to antibiotic resistance around 
the world?

185 (94.4)

What is a specific feature of the 
infections caused by antibiotic-
resistance?

172 (87.8)

How does antibiotic resistance 
spread?

84 (42.9)

Which of the following is an example 
of improper use of antibiotic therapy?

135 (68.9)

Which is the most important 
procedure for the prevention of 
infection from microorganisms?

186 (94.9)

Which of the following is considered 
as the most important factor in 
preventing antibiotic resistance?

43 (21.9)

What does direct antibiotic therapy 
indicates?

134 (68.4)

When should antibiotic therapy be 
started ideally?

183 (93.4)

Which statement by the patient 
indicates a need for further teaching 
regarding antibiotics? 

139 (70.9)

What is the key action that a nurse 
should take to prevent resistant 
infections and their spread?

95 (48.5)

What is the aim of the antibiotic 
stewardship program?

156 (79.6)

What are the antibiotic stewardship 
strategies to combat antibiotic 
resistance?

176 (89.8)
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Table 3: Attitude of nurses towards prevention of antibiotic resistance
Items Mean ± SD
Antibiotic can be taken for the flu to get better quickly. 4.58± 0.9
Antibiotics can be taken without a prescription. 1.35± 0.6
Instructions are read and understood before taking antibiotics. 4.33± 1.0
Antibiotics can be kept in stock for future use whenever feeling sick. 1.89± 1.0
Participation in infection control activities help in minimizing the spread of antimicrobial 
resistance.

2.21± 1.1

Reporting and escalating issues related to misuse of antibiotics is the responsibility of a nurse. 1.57± 1.1
Advising patients to complete the prescribed antibiotic course even if they feel better quickly 
is necessary.

1.56± 1.0

Participation in special training regarding antibiotic resistance is recommended for all health 
care professionals.

1.60± 1.0

Advising other healthcare professionals in the appropriate use of antibiotics is important. 1.71± 1.0
Nurses play active role in educating patients and families on the risk of antibiotic resistance. 1.85± 1.0
Nurses have important contribution to institutional policies and guidelines which aim to 
control antibiotic resistance.

2.09± 1.0

Advocating caution in the use of new generations of antibiotics that can fight diseases more 
effectively.

1.93± 1.0

Recommending computer-based surveillance to facilitate good antibiotic stewardship is 
important.

1.96±1.0

Following clinical pathways in the management of infectious diseases is also the responsibility 
of a nurse.

4.29± 0.9

Table 4: Knowledge level and Attitude level of Nurses towards Prevention of Antibiotic Resistance.

Knowledge level
Frequency (%)

Attitude level
Frequency (%)

Good 44 (22.4) 22 (11.2)
Moderate 111 (56.6) 9 (4.6)
Poor 41 (20.9) 165 (84.2)

Table 5: Association between Nurses knowledge and Attitude towards Prevention of Antibiotic 
Resistance

Knowledge
Attitude

Chi-square p value<60% (poor) 
N (%)

60-79% (moderate)
N (%)

80-100% (good)
N (%)

<60% (poor) 31 (75.6) 2 (4.9) 8 (19.5)
4.882 0.360-79% (moderate) 94 (84.7) 5 (4.5) 12 (10.8)

80-100% (good) 40 (90.9) 2 (4.5) 2 (4.5)

DISCUSSION
In our study, most nurses (56.6%) demonstrated only 
moderate knowledge of AMR prevention, with a minority 
(22.4%) scoring as “good” and 20.9% scoring poor. 

Paradoxically, this moderate knowledge did not translate 
into positive attitudes. Almost 84.2% of participants 
exhibited a poor attitude toward AMR prevention. Perhaps 
most strikingly, none of the nurses had ever received 
formal AMR training or education. This pattern reasonable 
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factual knowledge but largely negative attitudes and no 
training suggest a disconnect between what nurses know 
and how they feel or act about AMR prevention.

These findings echo and diverge from other reports 
worldwide. A cross‐sectional survey of Riyadh nurses 
likewise found only moderate AMR awareness and a “fair” 
(i.e. mixed) attitude toward its prevention.7 By contrast, 
an Italian study of nursing students reported “low” 
overall knowledge and attitudes about AMR.8 In Ethiopia, 
about 72.2% of physicians and nurses were deemed 
“knowledgeable” about AMR, although local data access 
and stewardship exposure were poor.2 A Zambian hospital 
KAP survey similarly found that most staff had adequate 
AMR knowledge, though pharmacy personnel outscored 
nurses.11 Similar result was found among 160 Nepali HCPs 
regarding AMR and its use with conclusion of good level of 
theoretical knowledge (3.51 ± 0.59).12

Attitude patterns were even more divergent. In our 
sample, attitudes were overwhelmingly negative (84% 
poor), whereas other studies often report more positive 
dispositions. For instance, the Zambian survey found staff 
generally held positive attitudes towards AMR as a public 
health issue.11 Likewise, the Saudi study described only 
a “fair” attitude among nurses.7 A national survey also 
concluded that Knowledge, attitude and practice related 
to antibiotic among respondents shows significant gap and 
need an urgent effort to mitigate such practice.13 Relevant 
result is found in Lalitpur Nepal where participants  
believed inappropriate use of antibiotics can harm patients 
and is professionally unethical.14 In contrary, a survey 
conducted among 160 Nepali HCPs showed a moderate 
level of attitude towards AMR control.12

Across settings, lack of training in AMR prevention 
emerges as a common theme. In this study none of our 
nurses have ever attended any AMR-related training. 
In Ethiopia, 98% of nurses explicitly stated they need 
antimicrobial stewardship training.2 In South Africa, only 
40.1% of surveyed health professionals have attended any 
AMR education, despite 81.6% requesting for more such 
training.3 The current curriculum of nursing degree should 
have more training on antibiotics and infection control. 

Nursing staff plays an important role in the rational use 
of antibiotics as nurses are teachers for patients, so 
their training can play a key role in fighting antibiotic 
resistance.15 Similar result was found in south eastern 
Kathmandu with need of educational intervention of 
HCPs is necessary to reduce the gap between theoretical 
and practical knowledge and improve their attitudes and 
practices.12

This study concluded that there was no significant 
association of work-related features with their overall 
knowledge and attitude (p>0.05). Similar  result was found 
in Saudi Arabia.7 In contrast, an Italian study depicted 
association of high KAP with gender and independent 
study of AMR among young nurses and students.8

Systemic lack of structured AMR education likely 
contributed to the uniformly low baseline training 
reported in our sample.  Interdisciplinary approach with 
more sample size study could add more reliable and clarity 
to the finding.

CONCLUSIONS
Nurses in this study exhibited moderate knowledge 
(56.6%) of antimicrobial resistance prevention and a 
predominantly poor attitude (84.2%) toward it. The study 
reveals a critical gap in the preparedness of nursing staff to 
address the global threat of antimicrobial resistance in our 
setting. Regular antimicrobial stewardship (AMS) training 
sessions (e.g. workshops, on-the-job coaching, e-learning 
modules) for their nursing teams should be initiated by 
hospital. Furthermore, the lack of a significant association 
indicates that simply providing information may not be 
enough to change professional behavior or mindsets.
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