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Leveraging Artificial Intelligence in Pakistan’s Healthcare System: Opportunities 

and Challenges 
Uzma Ahsan 

 

Artificial intelligence (AI) is appearing as a 

revolutionary tool in healthcare practices, providing 

possibilities to improve patient management in terms 

of more efficient diagnosis, treatment plans, and 

patient assistance and management. In Pakistan, with 

limited access to the specialized and latest healthcare 

resources to the majority of the population, the 

incorporation of AI is expected to meet possibilities 

as well as challenges. In this editorial, we explore 

the role of AI in Pakistan's healthcare system, 

examining its ambit, possible advantages, and the 

obstacles that must be cleared to recognize and 

utilize its maximum capacity. 

 

SCOPE OF AI IN PAKISTAN'S 

HEALTHCARE SYSTEM 

 

AI can revamp and modernize healthcare in Pakistan 

in numerous domains: 

 

1. Disease Identification and Diagnosis:   

For the assistance of physicians various diagnostic 

and interpretative tools, supported by AI have been 

established which can analyze medical images, 

laboratory results, and patient data helping them to 

precisely diagnose illnesses and foresee their 

outcomes. By examining multifarious data 

arrangements, AI algorithms can recognize indirect 

signs and configurations that may not be obvious to 

human observers, thereby permitting early discovery 

of diseases and refining predictive validity.
1
 

 

2. Individual Treatment Planning:  

The utilization of AI algorithms has revolutionized 

patient data analysis, along with genetic info and 

medical history, to modify treatment plans and 

augment therapeutic outcomes.
1
 

3. Distant Monitoring and Telemedicine:  

Artificial intelligence-backed surveillance 

equipment and telehealth electronic consultation 

platforms permit patient monitoring in far-flung 

areas, thus not only assisting in the early 

identification of health issues but also allowing well-

timed interventions, predominantly in rural and 

underserved areas.
2
 

 

4. Drug Discovery and Development:  

Artificial intelligence systems have the potential to 

speed up the drug design and development process 

by scrutinizing massive data collections, foreseeing 

drug interactions, and recognizing probable 

recipients for innovative treatments. 

 

5. Healthcare Administration:  

Artificial intelligence-supported automated systems 

can simplify managerial responsibilities, enhance 

resource distribution, and improve productivity in 

healthcare facilities.
3
 

 

CHALLENGES OF AI IMPLEMENTATION IN 

PAKISTAN 

 

The healthcare system in Pakistan is challenged with 

major hurdles of restricted resources, along with 

uneven dissemination of healthcare facilities. 

Additionally, there is a deficiency of qualified and 

trained physicians. Incorporation of AI in healthcare 

can provide a possibility to surmount these obstacles 

and improve healthcare outcomes.  Utilization of the 

latest AI innovations, like machine learning and 

natural language processing, can not only be helpful 

in evaluating huge volumes of medical data, but will 

additionally provide a benefit of facilitating 

diagnosis, predicting disease outcomes, and 

modifying treatment plans. Through process 

automation, AI can also lessen the burden on 

healthcare professionals and improve efficacy in the 

healthcare delivery system.  

Regardless of its potential benefits, the pervasive 

implementation of AI in Pakistan’s healthcare 

system faces numerous trials: 
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1. Data Confidentiality: 

For ethical and quality assurance purposes, 

safeguarding the confidentiality and security of 

patient statistics and documents is of supreme 

importance.  This necessitates the need of 

implementing vigorous data safety procedures and 

adherence to regulatory guidelines.
4 

 

2. Legislative Systems:  

The lack of implementation of regulatory regimes 

for AI-backed medical devices, processes, and 

telemedicine platforms poses a major challenge for 

the smooth functioning and implementation of 

various AI systems in the country.
4
 

 

3. Limited Infrastructure and Resources:  

Insufficient substructure, including internet 

connectivity, and a scarcity of skilled professionals 

delay the organization and preservation of AI 

systems in healthcare settings.  

 

4. Ethical Contemplations:  

Tackling ethical concerns connected to AI, such as 

partiality in algorithms, clearness, and liability, is 

critical to preserve public trust and ensure unbiased 

healthcare delivery.
5
 

 

5. Accessibility and Impartiality:  

Linking the technology gap and guaranteeing 

impartial access to AI-enabled healthcare services is 

necessary to avoid broadening inequalities in 

healthcare access.
6
 

 

CONCLUSION 

Artificial intelligence embraces enormous potential 

for transforming Pakistan's healthcare system, 

presenting opportunities to augment diagnosis, 

treatment, and patient care. However, grasping the 

full potential of AI in healthcare requires addressing 

challenges related to data confidentiality, 

supervisory frameworks, substructure, moral 

principles, and availability. By promoting 

cooperation among shareholders, investing in 

infrastructure and training, and developing vigorous 

regulatory frameworks, Pakistan can utilize the 

power of AI to improve health outcomes and 

advance healthcare delivery for its population. 
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Comparison of Patelloplasty versus Patellar Resurfacing in Total Knee Replacement 

Farooq Azam Khan, Bilal Ahmad Abbas, Waqas Ali, Talha Qureshi, Kashif Jamal 

 
ABSTRACT 

Objective: To compare the effectiveness of patelloplasty versus patellar resurfacing in improving the American Knee Society Score 

(AKSS) and Oxford Knee Score (OKS) in patients undergoing total knee replacement (TKR). 

Methodology: This quasi-experimental study was carried out at the Department of Orthopedics, Sharif Medical City Hospital, Lahore from 

May 2023 to January 2024. The study approval was taken from the ethical committee of the institution. Using non-probability convenient 

sampling technique, 60 patients with grade IV knee osteoarthritis for more than six months were enrolled. Two groups of patients were 

made (30 patients in each group). Patients in group I underwent TKR with patellar resurfacing, whereas patients in group II underwent 

TKR with patelloplasty. The patients provided written informed consent. The AKSS (clinical and functional) and OKS scores were 

estimated before surgery, three months, and six months after TKR. The Statistical Package for the Social Sciences (SPSS) version 25 was 

used to analyze the data. 

Results: Preoperative and postoperative AKSS clinical score, AKSS functional score, and OKS score showed statistically significant 

improvements in both groups (p-value=0.001). However, there was no discernible difference between the patellar resurfacing and 

patelloplasty groups in preoperative and postoperative AKSS clinical, AKSS functional, and OKS scores (p-value >0.05).  

Conclusion: There is no difference in the clinical and functional outcomes of patients who undergo total knee replacement with patellar 

resurfacing or patelloplasty. Patelloplasty is a safe and equally effective treatment strategy with a decreased incidence of postoperative 

complications and provides the option of secondary patellar remodeling in case of persistent anterior knee pain.  

 

Keywords: Total knee replacement. Postoperative complications.  Osteoarthritis. 

 
INTRODUCTION 

steoarthritis (OA) is the most frequent 

disorder of joints and fourth major cause of 

disability worldwide.
1
 Its global prevalence 

rose in the last thirty years from 247.51 to 527.81 

million.
2
 Around 9.6% increase in years lived with 

disability (YLD) is attributed to osteoarthritis from 

1990 to 2017.
3
 It has become a major health 

challenge leading to pain, disability, loss of function, 

and financial burden. The most commonly affected 

joint is the knee joint, responsible for 83% of the 

cases of osteoarthritis.
1,4

 Osteoarthritis has a female 

predominance and the age group most affected is the 

elderly between the age of 60 and 70 years.
5
   

Total knee replacement has revolutionized the 

treatment of osteoarthritis. Unfortunately, advanced 

knee arthritis has no effective treatment option other 

than surgery. For advanced knee osteoarthritis, the 

most common and effective surgery with long-term 

patient benefits is total knee replacement. It has a 

high success rate.
6
 Arthritis is mostly tri-

compartmental involving patello-femoral and tibio-

femoral compartments. Traditionally, during TKR 

all three compartments are addressed. Various 

strategies used in TKR are either patellar 

resurfacing, selective resurfacing or no resurfacing 

(patelloplasty).
7
 Controversy exists regarding the 

best strategy to be used during the procedure. The 

choice of strategy depends on the preference, 

training, and personal experience of the surgeon. The 

global data shows various strategies being used by 

surgeons across the world. The most common 

complication after TKR leading to dissatisfaction of 

patients is anterior knee pain in 5-47% of the 

patients after TKR without resurfacing. To combat 

the issue, patellar resurfacing was started in TKR but 

it also has many complications such as tendon 

rupture, patellar cluck, subluxation, dislocation, 

loosening, and patellar fracture.
8
 More recent trends 

show a tilt towards more conservative patelloplasty. 

Patelloplasty has the advantage of conservation of 

bone stalk and decreased risk of postoperative 

complications.
7
   

The prevalence of osteoarthritis is high in low-

income and lower-middle-income countries. The 

best treatment for osteoarthritis is total knee 

replacement.
1
 There is still controversy regarding the 

strategy to be used in total knee replacement. To 

date, there are no local studies or exact guidelines to 

compare these procedures. In this study, the AKSS 

and OKS of patients who underwent total knee 

replacement were compared to determine the 

effectiveness of patelloplasty and patellar 

resurfacing in TKR.  

O 
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METHODOLOGY 

This quasi-experimental study was carried out at the 

Department of Orthopedics, Sharif Medical City 

Hospital, Lahore from May 2023 to January 2024. 

The study approval was taken from the ethical 

committee of the institution (Letter No. 

SMDC/SMRC/307-23, 02-04-2023). Using non-

probability convenient sampling technique, 60 

patients with grade IV knee osteoarthritis for more 

than six months were enrolled. Two groups of 

patients were made. Each group had 30 patients. 

Patients in both groups were matched for age, 

gender, and body mass index (BMI). Patients in 

group I underwent TKR with patellar resurfacing, 

whereas patients in group II underwent TKR with 

patelloplasty. In patellar resurfacing the patellar 

articular surface is resurfaced and cut leaving the 

raw bone. Polyethylene patellar buttons are then 

attached using bone cement.  

In patelloplasty the patellar bone is not resurfaced 

however all the osteophytes are removed and 

furthermore the articular area is smoothed with the 

help of a bone filer.
8
 Surgery was performed by the 

same orthopedic surgeon. The patients provided 

informed written consent. The team member who 

was not involved in surgical planning estimated the 

AKSS and OKS scores before surgery, three months, 

and six months after TKR. Demographic variables of 

the study participants like age, gender, and BMI 

were noted on a proforma. 

The AKSS score has two sections: clinical and 

functional scores with a total score of 100 for each 

section (Table 1).
9
  

The Oxford Knee Score comprises of 12 questions 

related to pain and how it affects the daily life 

activities of the patient. Each question is graded 

from 1 to 5, with the best grade of 1 and the worst 

grade of 5. The score ranges from 0-60. The lower 

the score, the better the grade.
10 

STATISTICAL ANALYSIS 

The Statistical Package for the Social Sciences 

(SPSS) version 25 was used to analyze the data. The 

mean±SD was used to express the numerical 

variables including age, AKSS, and OKS scores. 

The qualitative variables such as gender, AKSS, and 

OKS score grades were represented as frequency and 

percentage. The AKSS and OKS scores were 

compared preoperatively and at 6 months follow-up 

using a paired t-test. The preoperative and 

postoperative AKSS and OKS scores between the 

patellar resurfacing and patelloplasty groups were 

compared using an Independent t-test. The 

postoperative AKSS and OKS score grades were 

compared between the two groups by Chi-square 

test. A p-value of ≤0.05 was taken as significant. 

 

RESULTS 

The mean age of the patients was 64.9±3.50 years 

with an age range of 51-80 years. The majority of 

the patients 47(78.33%) had an age ranging from 61-

70 years, 9(15%) were in the 51-60 years range, and 

4(6.67%) in the 71-80 years range. Thirty nine 

(65%) out of 60 patients were females and 21(35%) 

were males. The mean body mass index (BMI) of 

the patients was 28.12±1.43 kg/m
2
. No significant 

difference regarding age, gender, and BMI was 

found in the two groups (Table 2). 

Table 3 shows the preoperative and postoperative 

scores of study groups. The preoperative and 

postoperative AKSS clinical, AKSS functional, and 

OKS scores did not significantly change between the 

two groups (p-value >0.05). Preoperative and 

postoperative AKSS clinical score, AKSS functional 

score, and OKS score showed statistically significant 

improvements after surgery (p-value=0.001) (Table 

4). 

 

 

Table 1: AKSS Clinical and Functional Score
9
  

AKSS Score Component Interpretation 

AKSS Clinical Score 

Pain  

Range of Motion  

Anteroposterior Stability Excellent: 80-100 

Mediolateral Stability  

Flexion Contracture Good: 70-79 

Extension Deficit  

Alignment Fair: 60-69 

AKSS Functional Score 

Distance Walked  

Stairs Poor: <60 

Use of Walking Aids  



Comparison of Patelloplasty versus Patellar Resurfacing in Total Knee Replacement 
 

JSMDC Lahore, Pakistan 2024; Vol 10(01):3-8                                                                                                 5 

The preoperative AKSS clinical score was poor in 

all patients. At 3 months of follow-up, 7(23.33%) 

patients had excellent, 19(63.33%) patients had 

good, and 4(13.34%) patients had fair score in the 

patellar resurfacing group, whereas in the 

patelloplasty group, 7(23.33%) patients had 

excellent, 17(56.67%) patients had good, and 

6(20%) patients had fair score (p-value=0.729). At 6 

months, 23(76.67%) patients had excellent and 

7(23.33%) patients had good scores in the patellar 

resurfacing group. In the patelloplasty group, 

24(80%) patients had excellent and 6(20%) patients 

had good scores (p-value=0.733). 

The preoperative functional score was also poor in 

all patients before TKR. At 3 months, 4(13.34%) & 

10(33.33%) patients had good scores, 24(80%) & 

13(43.34%) patients had fair scores, and 2(6.66%) & 

7(23.33%) patients had poor scores in patellar 

resurfacing and patelloplasty groups, respectively (p-

value=0.032). At 6 months, 6(20%) patients had 

excellent, 17(56.67%) patients had good, and 

7(23.33%) patients had fair scores in patellar 

resurfacing group. Nine (30%) patients had 

excellent, 14(46.67%) had good, and 7(23.33%) had 

fair scores in the patelloplasty group (p-value=0.784) 

(Table 5). 

 

DISCUSSION 

Osteoarthritis can be effectively treated with total 

knee replacement. But some patients experience 

anterior knee pain after total knee replacement. 

Patellar resurfacing in TKR was introduced to 

reduce the likelihood of postoperative knee pain.
11

 

However, patellar resurfacing was not linked to a 

significant reduction in anterior knee pain as per a 

study by Benazzo et al. Instead, it caused an 

increased incidence of intra-operative fractures and 

revision surgery.
12

 

 

 
Table 2: Demographic Variables of the Study Participants 

Demographic Variables 
Patellar Resurfacing 

Group 
Patelloplasty Group p-value 

Age 

(Years)  
Mean±SD 65.60±2.88 64.20±3.96 0.160 

Gender  

(Frequency & Percentage) 

Females 18(60%) 21(70%) 
0.556 

Males 12(40%) 9(30%) 

BMI  

(kg/m
2
)  

Mean±SD 27.76±1.41 28.47±1.38 0.08 

 
Table 3: Comparison of Mean Preoperative and Postoperative AKSS & OKS Scores between the Study Groups 

Knee Scores  
Patellar Resurfacing 

Group 

Patelloplasty 

Group 
p-value 

AKSS Clinical Score 

Preoperative 28.24±5.23 28.32±4.85 0.956 

Postoperative at 3 Months  74.96±4.12 73.72±5.17 0.354 

Postoperative at 6 Months  83.28±4.25 82.20±3.86 0.352 

AKSS Functional Score 

Preoperative 48.32±5.02 47.68±5.62 0.673 

Postoperative at 3 Months  63.76±3.98 64.16±5.57 0.772 

Postoperative at 6 Months  73.52±5.45 74.64±5.96 0.492 

OKS Score 

Preoperative 33.92±6.28 32.80±7.15 0.559 

Postoperative at 3 Months  25.36±4.59 23.60±5.46 0.224 

Postoperative at 6 Months  20.32±4.10 19.24±4.67 0.389 

 
Table 4: Comparison of Mean Preoperative and 6 Months Postoperative AKSS & OKS Scores of the Study Group 

Knee Scores  Study Groups Preoperative Postoperative at 6 Months  p-value 

AKSS Clinical Score 
Patellar Resurfacing Group 28.24±5.23 83.28±4.25 0.001* 

Patelloplasty Group 28.32±4.85 82.20±3.86 0.001* 

AKSS Functional Score 
Patellar Resurfacing Group 48.32±5.02 73.52±5.45 0.001* 

Patelloplasty Group 47.68±5.62 74.64±5.96 0.001* 

OKS Score 
Patellar Resurfacing Group 33.92±6.28 20.32±4.10 0.001* 

Patelloplasty Group 32.80±7.15 19.24±4.67 0.001* 

*Significant p-value 
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Table 5: Postoperative AKSS Clinical and Functional Score Grading 

AKSS Score Grade 
Patellar Resurfacing 

Group 

Patelloplasty 

Group 

Chi-Square 

Statistics 
p-value 

AKSS Clinical Score Grade 

At 3 Months Follow-up 

Excellent 7(23.33%) 7(23.33%) 

0.633 0.729 

Good 19(63.33%) 17(56.67%) 

Fair 4(13.34%) 6(20%) 

Poor 0(0%) 0(0%) 

Total 30(100%) 30(100%) 

At 6 Months Follow-up 

Excellent 23(76.67%) 24(80%) 

0.117 0.733 

Good 7(23.33%) 6(20%) 

Fair 0(0%) 0(0%) 

Poor 0(0%) 0(0%) 

Total 30(100%) 30(100%) 

AKSS Functional Score 

Grade 

At 3 Months Follow-up 

Excellent 0(0%) 0(0%) 

6.88 0.032* 

Good 4(13.34%) 10(33.33%) 

Fair 24(80%) 13(43.34%) 

Poor 2(6.66%) 7(23.33%) 

Total 30(100%) 30(100%) 

At 6 Months Follow-up 

Excellent 6(20%) 9(30%) 

0.48 0.784 

Good 17(56.67%) 14(46.67%) 

Fair 7(23.33%) 7(23.33%) 

Poor 0(0%) 0(0%) 

Total 30(100%) 30(100%) 

*Significant p-value  
 

The patients in our study had a mean age of 

64.9±3.50 years. Patients in an Indian study had an 

average age of 64.7±5.7 years.
13

 The mean age was 

63.44 years in another study.
14

 In our study, 65% of 

the participants were females. Noh et al. also 

reported that 89.2% of the patients were females.
15

 

All the patients in our study were overweight or 

obese with a mean BMI of 28.12±1.43 kg/m
2
. This is 

similar to another study in which patients had a 

mean BMI of 28.16±3.87 kg/m
2
.
16

 The follow-up 

period was 6 months in our study. The follow-up 

duration was 19 months and 3 years in two other 

studies, respectively.
13,17

 

In our study, the mean preoperative AKSS clinical 

scores were 28.24±5.23 and 28.32±4.85 in patellar 

resurfacing and patelloplasty patients, respectively 

with an insignificant difference (p-value=0.956). 

Moreover, the mean preoperative AKSS functional 

scores were 48.32±5.02 and 47.68±5.62 in patellar 

resurfacing and patelloplasty patients, respectively. 

Another study showed a mean preoperative clinical 

score of 39 in patellar resurfacing and 38.6 in 

patelloplasty patients. The mean preoperative AKSS 

functional scores were 56.25 and 55.75 in patients 

with patellar resurfacing and patelloplasty, 

respectively.
16

  

Our results showed an insignificant difference in 

postoperative AKSS scores between patellar 

resurfacing and patelloplasty groups. The mean 

postoperative AKSS clinical score at 6 months was 

83.28±4.25 in the patellar resurfacing group and 

82.20±3.86 in the patelloplasty group, with an 

insignificant p-value (p-value=0.352). Morrah et al. 

reported a mean postoperative AKSS score of 94.70 

in patellar resurfacing and 98 in patelloplasty 

patients with no significant difference.
16

 In a study 

by Agarwala et al., postoperative AKSS clinical 

score in patellar resurfacing and patelloplasty 

patients was 49 and 48, respectively which was 

statistically insignificant.
13

 The mean postoperative 

AKSS functional score at 6 months was 73.52±5.45 

in patellar resurfacing and 74.64±5.96 in 

patelloplasty patients in our study. In another study, 

the mean postoperative functional scores were 76 

and 74.75 in patellar resurfacing and patelloplasty 

patients, respectively. The results were statistically 

insignificant.
16

 The mean AKSS functional scores 

were 33.67 and 34.93 in resurfacing and 

patelloplasty patients, with an insignificant 

difference in a study by Agarwala et al.
13

   

In our study, the mean preoperative OKS scores 

were 33.92±6.28 and 32.80±7.15 in patellar 
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resurfacing and patelloplasty patients, respectively. 

The mean 6 month postoperative OKS score was 

20.32±4.10 in patellar resurfacing and 19.24±4.67 in 

the patelloplasty group. In another study, the mean 

preoperative OKS score was 37 in both groups. The 

mean postoperative OKS scores were 17 and 18 in 

patellar resurfacing and patelloplasty patients. The 

results were statistically insignificant.
17

 

Patients who underwent TKR with patellar 

resurfacing and patelloplasty did not significantly 

differ in their AKSS scores, according to Agarwala 

et al., Noh et al., and Kedia.
13,15,18

 In a different 

study, the postoperative AKSS and OKS scores of 

the two groups did not differ significantly.
17

 In 

contrast, a study conducted in Columbia reported a 

significant difference in AKSS clinical & functional 

scores and OKS score, with a much improved score 

in the patellar resurfacing group.
19

 The results of the 

meta-analysis found that patellar resurfacing resulted 

in an increase in AKSS clinical and functional scores 

but had no effect on OKS score.
20

 Another study 

revealed a significant improvement in postoperative 

AKSS clinical score with patellar resurfacing as 

compared to patelloplasty. But the difference was 

insignificant for postoperative AKSS functional 

score.
14

  

 

CONCLUSION 

There is no difference in the clinical and functional 

outcomes of patients who undergo total knee 

replacement with patellar resurfacing or 

patelloplasty. Patelloplasty is a safe and equally 

effective treatment strategy with a decreased 

incidence of postoperative complications and 

provides the option of secondary patellar remodeling 

in case of persistent anterior knee pain.  

 

LIMITATIONS & RECOMMENDATIONS  

The follow-up period was 6 months. Future research 

should be conducted with a longer follow-up of the 

patients. 
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Association of Early Rise of High-Sensitivity Cardiac Troponin I with Severity of 

Coronary Artery Disease in non-ST Elevation Myocardial Infarction Patients 
Waqas Mohiuddin, Muwahhid Rasheed, Azhar-ul-Hasaan, Wajahat Alam Lodhi, Waleed Hassan, Asif Manzoor 

 

ABSTRACT 

Objective: To determine the association of early rise of high-sensitivity cardiac troponin I (hs-cTnI) with the severity of coronary artery 

disease in non-ST elevation myocardial infarction (NSTEMI) patients. 

Methodology: This cross-sectional study was conducted at the Cardiology Department, Fauji Foundation Hospital, Rawalpindi from June 

to November 2023. After obtaining informed written consent, 100 patients with NSTEMI presenting in the Emergency Department were 

enrolled using non-probability convenient sampling technique. Patients presenting with the signs and symptoms of coronary artery disease 

for at least 1 hour were preceded for electrocardiogram (ECG) and high-sensitivity cardiac troponin I levels. After initial management, the 

patients underwent coronary angiography either by trans-femoral or trans-radial approach. Severity of oronary artery disease was 

determined by SYNergy between percutaneous with TAXus and cardiac surgery (SYNTAX) score. The association of disease severity as 

determined by the SYNTAX score was seen with the hs-cTnI levels. Data was analyzed using Statistical Package for the Social Sciences 

(SPSS) version 25.  

Results: The majority of the patients (50%) had SYNTAX score of 0-22 and 35% had score of 23-32. Only 15% of the patients had a 

SYNTAX score >33. A significant relation was found between the SYNTAX score and hs-cTnI. The level of high-sensitivity troponin I 

was increased significantly in patients with triple vessel disease. 

Conclusion: High-sensitivity cardiac troponin I is a reliable marker of disease severity. A significant association exists between the 

severity of the disease as indicated by the SYNTAX score and levels of hs-troponin I in patients with NSTEMI. Patients with triple vessel 

disease are more likely to have higher hs-cardiac troponin I levels. 

 

Keywords: Coronary artery disease. Troponin I. Non-ST elevation myocardial infarction. 
 

INTRODUCTION 

oronary artery disease (CAD) is the most 

common among cardiovascular diseases 

(CVD), responsible for premature mortality. 

There is a 42% increase in trends of mortality from 

CVD since 1990.  It also contributes to 180 million 

disability-adjusted life years.
1 

Prevalence of 

coronary artery disease is high in Nepal, India, 

Afghanistan, Pakistan, Bhutan, Sri Lanka, Maldives, 

and Bangladesh. Coronary artery disease is 

classified into unstable angina, ST-elevation 

myocardial infarction (STEMI), and non-ST-

elevation myocardial infarction. Around 70% of the 

cases of CAD are caused by NSTEMI. The 

underlying pathogenesis of NSTEMI involves the 

disruption of the balance between oxygen supply 

and cardiac oxygen requirement.
2 

The chances of 

CAD are higher in advanced age, being a significant 

contributor to mortality. But nowadays, it also 

affects a considerable proportion of young 

individuals.
 
The other predisposing factors are high 

blood pressure, diabetes mellitus, hypertension, 

deranged lipid profile, overweight, smoking, and 

positive family history of ischemic heart disease.
3
 

Myocardial infarction is characterized by a typical 

clinical picture, ECG changes, and a rise in cardiac 

troponin >99
th
 percentile of the upper limit.

4 
Cardiac 

troponin (cTn) is present within the contractile 

apparatus of myocardial cells and after injury to the 

myocardium, it is released into the blood. Raised 

cardiac troponin is the key diagnostic modality for 

CAD. It has two types: cardiac troponin T (cTnT) 

and cardiac troponin I (cTnI). But it is also raised in 

some other diseases such as sepsis & adrenal 

insufficiency. The majority of the immunoassays 

available for cTn lack analytical sensitivity resulting 

in failure to detect cTn during the early phase of 

NSTEMI and in small infarcts. A relatively new type 

of troponin known as high-sensitivity cardiac 

troponin I is now being used due to its high 

sensitivity. It can measure 5-10 times lower 

concentration of cTnI.
5 

It has been reported that hs-

cTnI is more sensitive as compared to hs-cTnT in 

CAD.
6 

Various scores are implied to assess the extent of the 

disease and its severity. Some scores also guide 

about the best treatment option on the basis of 

angiographic findings. They can also be used as a 

prognostic factor to monitor the disease.
7 

The 

SYNTAX score is a well-known aid used by 

cardiologists to assess the severity and extent of 

CAD. It is also a validated predictor of 

cardiovascular outcomes.
8
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This study was done to determine the severity of 

coronary artery disease using the SYNTAX score in 

NSTEMI patients and see the association of levels of 

hs-cTnI with disease severity based on the SYNTAX 

score. This study will help in risk stratification and 

early recognition of patients with severe disease so 

that such patients can be referred for timely 

therapeutic intervention. It will also have clinical 

implications in disease prognosis and can be used to 

monitor for the occurrence of adverse outcomes. 
 

METHODOLOGY 

This cross-sectional study was conducted at the 

Cardiology Department, Fauji Foundation Hospital, 

Rawalpindi from June to November 2023. The study 

was approved by the ethical committee of the 

institution (Letter No. 748/RC/FFH/RWP, 02-05-

2023). One hundred patients with NSTEMI 

presenting in the Emergency Department for at least 

1 hour were enrolled regardless of their age or 

gender. Informed written consent was taken. The 

patients with unstable angina or STEMI were 

excluded. Sample size of 100 was calculated at 95% 

confidence interval with 9% margin of error using 

the prevalence of NSTEMI as 22.8% by the World 

Health Organization (WHO) sample size 

calculation.
9
 Patients with typical clinical 

manifestations of CAD were preceded by ECG and 

hs-cTnI levels. The patient’s age, gender, co-

morbids, type of disease, etc. were noted on the 

proforma. After initial management, the patients 

underwent coronary angiography either by trans-

femoral or trans-radial approach. The SYNTAX 

score of the patients was also estimated to determine 

disease severity. The higher the score, the more the 

severity of the disease. 

The SYNTAX score estimates the severity and 

complexity of CAD on the basis of angiographic 

findings. It is calculated by adding points assigned to 

individual lesions with >50% stenosis in vessels 

with a caliber of >1.5 mm. It ranges from 0 to 

greater than 60. The SYNTAX score is divided into 

3 categories; low: ≤22, intermediate: 23-32, and 

high: ≥33.
10 

The blood samples of patients were sent 

to the laboratory and hs-cardiac troponin I was 

estimated using the kit manufactured by Abbot 

Laboratories. The limit of detection of the kit was 

1.2 ng/L. The upper limit used as a reference was 

34 ng/L in males and 16 ng/L in females.
11 

The 

association of disease severity as determined by the 

SYNTAX score was seen with the hs-cTnI levels. 
 

STATISTICAL ANALYSIS 

Data was analyzed using Statistical Package for the 

Social Sciences (SPSS) version 25. Mean & standard 

deviation were calculated for quantitative variables 

such as age, hs-cTnI levels, and SYNTAX score. 

Qualitative variables like gender, type of disease, 

artery involved, etc. were represented using 

frequency and percentage. The Chi-square test was 

applied to determine the relation between the 

variables such as hs-cardiac troponin I levels and 

SYNTAX score. Association of hs-cTnI levels with 

type of coronary artery disease was also determined. 

A p-value of ≤0.05 was taken as significant.  
 

RESULTS 

The mean age of patients was 61.82±8.94 years with 

a range of 43-80 years. Most of the patients 

[41(41%)] were between 51-60 years of age and 

29(29%) patients were 61-70 years old.  Eighty eight 

(88%) patients were females and only 12(12%) were 

males. Out of 100 patients, 68(68%) had both 

diabetes mellitus (DM) & hypertension (HTN), 

20(20%) had only HTN, 2(2%) had DM, and 1(1%) 

was smoker. Thirty five (35%) patients had a 

positive family history of CAD.  

The majority of the patients [36(36%)] had double 

vessel coronary artery disease (DVCAD), 32(32%) 

had triple vessel coronary artery disease (TVCAD) 

and 32(32%) had single vessel coronary artery 

disease (SVCAD). The left anterior descending 

artery (LAD) was involved in 50% followed by the 

left circumflex artery (LCX) in 21% and the right 

coronary artery (RCA) in 29% of the cases. The site 

of the lesion was proximal in 54%, middle in 15%, 

and distal in 31% of the patients. These results are 

tabulated in Table 1. 

The mean SYNTAX score was 21.30±8.56 with the 

range of 5 to 45. The majority of the patients (50%) 

had SYNTAX scores of 0-22 and 35% had score of 

23-32. Only 15% of the patients had a SYNTAX 

score >33.  

The mean hs-cTnI level was 24.68±8.69 ng/L with a 

lowest level of 16.10 ng/L and maximum level of 40 

ng/L. The mean hs-cTnI level in females was 

20.70±5.65 ng/L with a minimum level of 16.10 

ng/L and maximum level of 30.60 ng/L. The mean 

hs-cTnI in males was 37.28±2.11 ng/L ranging from 

34.5 to 40 ng/L. A significant association existed 

between the disease severity indicated by the 

SYNTAX score and hs-cardiac troponin I levels. 

Patients with higher SYNTAX score had higher hs-

cTnI levels (Table 2). 

Similarly, a significant association was found 

between the type of disease (SVCSD, DVCAD, and 

TVCAD) and hs-cTnI levels. Patients with TVCAD 

had higher hs-cTnI levels as compared to patients 

with SVCAD and DVCAD (Table 3). 
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Table 1: Demographic Profile of the Study Participants 
Variables Descriptive Statistics 

Age 

(Years) 

Mean±SD 61.82±8.94 

41-50  10(10%) 

51-60  41(41%) 

61-70  29(29%) 

71-80  20(20%) 

Gender 
Male 12(12%) 

Female 88(88%) 

Risk Factors 

No Risk Factor 7(7%) 

HTN 20(20%) 

DM 2(2%) 

HTN & DM 68(68%) 

HTN & Smoking 1(1%) 

HTN & Obesity 1(1%) 

HTM, DM & Smoking 1(1%) 

Family History of CAD 
Positive 35(35%) 

Negative 65(65%) 

Type of Disease 

SVCAD 32(32%) 

DVCAD 36(36%) 

TVCAD 32(32%) 

Artery Involved 

LAD 50(50%) 

LCX 21(21%) 

RCA 29(29%) 

Site of Lesion 

Proximal 54(54%) 

Mid 15(15%) 

Distal 31(31%) 

 
Table 2: Association of hs-cTnI Levels with the SYNTAX Score 

hs-cTnI level 

(ng/L) 

SYNTAX Score 
Total 

Chi-Square 

Statistic 
p-value 

0-22 23-32 >33 

Females 

<20  30(34.1%) 3(3.4%) 2(2.2%) 35(39.8%) 

31.629 0.001* ≥20 13(14.8%) 27(30.7%) 13(14.8%) 53(60.2%) 

Total 43(48.9%) 30(34.1%) 15(17%) 88(100%) 

Males 

<38 5(41.7%) 0(0%) 0(0%) 5(41.7%) 

6.122 0.013* ≥38 2(16.6%) 5(41.7%) 0(0%) 7(58.3%) 

Total 7(58.3%) 5(41.7%) 0(0%) 12(100%) 

*Significant p-value 

 
Table 3: Association of hs-cTnI Levels with the Type of Disease 

hs-cTnI level 

(ng/L) 

Type of Disease 
Total 

Chi-square 

Statistic 
p-value 

SVCAD DVCAD TVCAD 

Females 

<20 22(25%) 10(11.4%) 3(3.4%) 35(39.8%) 

27.208 0.001* ≥20 7(8%) 19(21.6%) 27(30.6%) 53(60.2%) 

Total 29(33%) 29(33%) 30(34%) 88(100%) 

Males 

<38  3(25%) 2(16.6%) 0(0%) 5(41.7%)  

6.122 

 

0.047* ≥38 0(0%) 5(41.7%) 2(16.6%) 7(58.3%) 

Total 3(25%) 7(58.3%) 2(16.6%) 12(100%) 

*Significant p-value 
 

DISCUSSION 

Higher levels of high-sensitivity cardiac troponin I 

are linked with CAD and increased chances of 

developing adverse outcomes such as recurrent 

episodes and cardiovascular mortality.
12 

In this 

study, a association between hs-TnT and the severity 

of coronary artery disease was observed. 

In our study, 88% were females and 12% were 

males, the mean age being 61.82±8.94 years. On the 

contrary, in another study, the majority of the 

patients (73.4%) were males and only 26.5% were 
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females with a mean age of 59.35±11.08 years.
10 

Ali 

et al. included 204 patients in their study. The mean 

age of the patients was 67.4±14.5 years and 

109(53.4%) patients were males.
13

 The average age 

was 60 years and 85% were males according to 

AbdelHamid et al.
14 

In our study, 68% of the patients 

had both DM & HTN, 20(20%) had only HTN, 

2(2%) had DM and 1(1%) were smokers. Thirty five 

(35%) patients had a positive family history of CAD. 

According to Hasan et al., 50% of the cases were 

diabetic, 69.5% were hypertensive, and 63.9% had 

deranged lipid profiles. Around 28% of the patients 

were smokers and 22.2% had a positive history of 

CAD.
10 

According to another study, 70% of the 

patients were smokers and had deranged lipid 

profiles. Around 38% of the patients had HTN and 

DM. A family history of CAD was positive in 24% 

of the cases.
14

 

In our study, the majority of the patients had 

DVCAD (36%), 32% had SVCAD, and 32% had 

TVCAD. In another study, TVCAD, DVCAD, and 

single vessel disease were seen in 26%, 20%, and 

20% of the patients, respectively. Normal 

angiograms were seen in 11% of patients, whereas 

23% had non-obstructive CAD.
15 

In our study, LAD 

was involved in 50% of the cases, LCX in 21%, and 

RCA in 29% of the cases. In another study, the 

artery predominantly involved was LAD (46.5%) 

followed by RCA (27.9%) and LCX (25.6%).
14 

In a 

study by Samman Tahhan et al., LAD was involved 

in most of the patients.
15

 

Our results showed that the mean SYNTAX score 

was 21.30±8.56. Another study reported a mean 

SYNTAX score of 17.3.
16 

In another study, the 

average SYNTAX score was 16.5± 7.5.
15 

Our study 

found a significant association between hs-troponin I 

levels and severity of disease, as indicated by 

SYNTAX score. Two other studies also revealed a 

positive link between hs-troponin I and SYNTAX 

score.
17,18 

Another study reported a weak significant 

association between hs-troponin I and SYNTAX 

score but this study enrolled all patients with acute 

coronary syndrome.
19 

Hasan et al. also reported a 

significant correlation between troponin I & 

SYNTAX score. But this relation was seen with 

troponin I, not hs-troponin I.
10 

A significant relation 

was seen between hs-TnI levels and severity 

of CAD in a study but the severity of disease was 

assessed by the Gensini score, instead of SYNTAX 

score used in our study.
15 

In contrast, no significant 

association was seen between SYNTAX score and 

hs-troponin I in a study by AbdelHamid et al. They 

enrolled both STEMI and NSTEMI patients rather 

than only patients with NSTEMI.
14 

The results of a 

systematic review and meta-analysis revealed a 

positive relation between the severity of coronary 

artery disease and levels of hs-troponin I.
20

 

Our results showed that the hs-cardiac troponin I 

level also had a significant relation with the type of 

disease i.e. SVCAD, DVCAD & TVCAD. Patients 

with triple vessel disease had significantly high hs-

cTnI levels as compared to double vessel CAD & 

single vessel CAD. In another study, patients with 

triple vessel disease had significantly higher hs-

troponin I levels.
15 

Similar Hasan et al. also revealed 

a positive relation of TVCAD with hs-troponin I 

levels.
10

 

 

CONCLUSION 

High-sensitivity cardiac troponin I is a reliable 

marker of the severity of CAD. A significant 

association exists between the severity of disease as 

indicated by SYNTAX score and hs-cardiac troponin 

I levels in patients with NSTEMI. Patients with 

triple vessel disease are more likely to have higher 

hs-cardiac troponin I levels. 

 

LIMITATIONS & RECOMMENDATIONS 

This single-centered study was conducted at a 

tertiary care hospital. A multi-centered study should 

be conducted in the future. Follow-up of the patients 

was not done and the study did not evaluate the 

prevalence of adverse cardiac events in patients with 

elevated levels of hs-cardiac troponin I. 

Further study needs to be done to find out if patients 

with higher levels of hs-cardiac troponin I 

experience adverse cardiac events at follow-up. 

High-sensitivity cardiac troponin I should be 

employed instead of cardiac troponin I as a 

diagnostic aid in NSTEMI and to assess the severity 

of the disease. 
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Comparative Analysis of Lay Open versus Primary Closure Techniques in the 

Management of Sacrococcygeal Pilonidal Sinus 
Tariq Iqbal, Saif ul Malook, Muhammad Talha, Muhammad Siddique, Zahid Masood, Fawad 

Mueen Arbi 
 

ABSTRACT 

Objective: To compare the outcome of surgery in patients with pilonidal sinus managed with lay open approach versus primary closure 

technique. 

Methodology: This quasi-experiment was conducted at the Department of Surgery, Bahawal Victoria Hospital, Bahawalpur from June 

2021 to September 2023 after ethical approval. A total of 102 patients of both genders with an age range of 20-60 years presenting with 

pilonidal sinus were included by non-probability convenient sampling technique. Patients with a history of previous spine surgery, 

chemotherapy, and immunocompromised medical conditions like lymphoma, leukemia, and acquired immunodeficiency syndrome (AIDS) 

were excluded from the study. Two groups of patients were formed (groups A and B). Group A included patients treated with lay open 

approach and in group B, the primary closure technique was used. Total hospital stay and time to return to normal activities were 

documented. Patients were seen on the 3rd, 7th, 10th day, one month, and six months after the surgery to observe any evidence of wound 

infection, healing time (days), and recurrence. Data was analyzed using Statistical Package for the Social Sciences (SPSS) version 26. 

Results: Group A had a mean hospital stay of 4.47±1.53 days, whereas in group B, it was 3.00±1.15 days. A statistically significant 

difference was found in the comparison of mean hospital stay in both groups (p-value <0.0001). The mean time to return to normal 

activities was 11.98±2.53 days in group A and 8.27±1.97 days in group B (p-value <0.0001). The surgical wound in group A patients took 

an average of 33.25±3.96 days to heal, whereas in group B, the average wound healing time was 14.94±2.24 days. This difference was 

statistically significant (p-value <0.0001). Six (11.8%) patients in group A and 3(5.9%) patients in group B had postoperative wound 

infections (p-value=0.295). Five (9.8%) patients in group A and 3(5.9%) patients in group B had recurrences of the sacrococcygeal 

pilonidal sinus illness (p-value=0.461).  

Conclusion: Excision with primary closure of the pilonidal sinus is a superior technique as compared to the lay open approach in terms of 

reduced hospital stay, better healing time, and earlier return to normal activities. 

   

Keywords: Pilonidal sinus. Surgical procedures. Recurrence. Infections.  

 
INTRODUCTION 

ilonidal sinus, a frequently encountered 

surgical ailment, originates from the follicles 

of hair nestled in the sacrococcygeal area.
1
 

While the precise causes of pilonidal disease remain 

the subject of debate, there is a strong consensus 

regarding the involvement of loose hair implantation 

into the skin of the sacrococcygeal area.
2
 The 

historical roots of pilonidal disease date back to 

1833 when Mayo first described it, suggesting its 

congenital origin linked to the remnants of an 

epithelial-lined tract.
3
 However, the literature 

showed that the main causes of pilonidal sinus are 

local trauma, poor hygiene, thick body hair, or the 

existence of a deep birth cleft. Males, young age, 

overweight, hirsutism, and positive family history 

are the risk factors to acquire this disorder.
4
 Patients 

with pilonidal sinus have a range of symptoms from 

asymptomatic pits to discharging sinuses, abscesses, 

and pilonidal cysts.
5
 Surgeons may have different 

approaches to treat the illness, but the basic 

treatment guidelines are always the same: clearing 

the infected sinus tract, fully mending the skin that 

covers it, and reducing the likelihood of recurrence. 

Postoperative complications are mostly wound 

infections and substantial recurrence rates following 

surgery.
6
 

The ultimate goal in managing pilonidal sinus 

disease is to achieve a durable cure, minimize 

recurrence, shorten hospital stays, and expedite a 

return to normal activities. Various surgical options 

including lay open the sinus tract, marsupialization, 

excision with primary repair, the Bascom procedure, 

Karydakis flap, Limberg flap, and laser surgery are 

available.
7
 Each of these procedures possess merits 

and demerits, rendering none as a universally 
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acknowledged gold standard. Lay open of the 

surgical incision might be followed by its healing. 

This method has the benefit of lessening wound 

tension, which speeds up the healing process and 

stops recurrence. Alternatively, primary closure can 

be used to seal the wound.
5
 

Despite the array of techniques used to manage 

pilonidal sinus, a definitive approach remains 

elusive. This study delves into the comparative 

evaluation of two management methods for pilonidal 

sinus within our local context. By providing 

objective data from our region, this study will help 

us to use a better technique in treating pilonidal 

sinus associated with early recovery, lesser side 

effects & recurrence. 

 

METHODOLOGY 
This quasi-experiment was conducted at the 

Department of Surgery, Bahawal Victoria Hospital, 

Bahawalpur from June 2021 to September 2023. A 

sample size of 102 was estimated by using a 95% 

confidence interval, 80% power with an expected 

infection rate of 7.1% and 25% in primary closure 

and open group, respectively.
8
 Non-probability 

convenient sampling technique was used. Patients of 

both male & female gender and 20-60 years of age 

presenting with pilonidal sinus and American 

Society of Anesthesiologists (ASA) status I & II 

were included. Patients with recurrent pilonidal 

sinus, history of previous spine surgery, 

chemotherapy, and immunocompromised medical 

conditions like lymphoma, leukemia, and AIDS were 

excluded from the study.  

The study was approved by the ethical review 

committee of the institution (Letter No: 

1164/DME/QAMC Bahawalpur, 10-05-2021). 

Patients were divided into two groups: Group A & 

group B. Every patient provided informed written 

consent. Patients in group A were treated with lay 

open procedure, whereas patients in group B 

received primary closure management. Both 

methods were technically carried out in accordance 

with the applicable “standard procedure”. Methylene 

blue was injected into the sinus before excision to 

ensure thorough removal of the affected tissue, while 

preserving the skin. The procedure was considered 

complete for patients in group A, and wounds were 

packed, dressed, and allowed to heal through 

secondary intention. In contrast, patients in group B 

had their skin edges slightly undermined and had the 

full thickness of their wound edges closed in the 

middle by proline no. 1 tie over sutures, which went 

through the presacral fascia in the center of the 

wound cavity. Absorbable 2/0 stitches were used to 

seal the core incision after meticulous hemostasis 

was maintained throughout the process. Stitches 

were taken out at the 10
th
 postoperative day. 

Pilonidal sinus is defined as a subcutaneous skin 

infection in the gluteal sulcus of the sacrococcyx 

characterized by pain [visual analog scale (VAS) 

>3], redness, and discharge of fluid, diagnosed 

clinically by a consultant surgeon having at least 

three years of post-fellowship experience. Patient 

was labelled as positive for wound infection who 

had any of the following; total leukocyte counts 

more than 11000/cm
3
, history of fever documented 

with temperature more than 99ºF, presence of 

inflammatory signs around wound like erythema, 

warmth, and evidence of pus oozing from the 

wound.
9
 Length of hospital stay was counted from 

the day of the procedure to the discharge of the 

patient (when the patient was hemodynamically & 

clinically stable and could walk at least 50 meters). 

Total hospital stay (days) was also documented. 

Patients were seen on the 3
rd

, 7
th
, 10

th
 day, one 

month, and six months of surgery to see any 

evidence of wound infection, healing status, return 

to normal activity, and recurrence. 

 

STATISTICAL ANALYSIS 

Data was analyzed using Statistical Package for the 

Social Sciences (SPSS) version 26. Quantitative 

variables like age, duration of disease, hospital stay, 

time to return to normal activities, and healing time 

were presented as mean±standard deviation, while 

qualitative variables like gender, wound infection, 

and recurrence were presented as frequency and 

percentage. Comparison of hospital stay, return to 

normal activities, and healing time between both 

groups was done by Independent t-test, whereas 

comparison of wound infection and recurrence 

between the study groups was done by Chi-square 

test. A p-value of ≤0.05 was considered significant.  

 

RESULTS 

A total of 102 patients with a mean age of 

38.93±7.72 years and an age range of 20-60 years 

were enrolled. The mean age of the patients in group 

A was 38.76±7.44 years, while it was 39.27±8.04 

years in group B. Table 1 reveals that the majority of 



Comparative Analysis of Lay Open versus Primary Closure Techniques in the Management of Sacrococcygeal Pilonidal Sinus 
 

16                                                                                                    JSMDC Lahore, Pakistan 2024; Vol 10(01):14-18

  

the patients (58.82%) were in the 20-40 years age 

range. There were 93(91.18%) male and 9(8.82%) 

female patients with a male-to-female ratio of 

10.3:1. Patients in the study had a mean duration of 

disease of 7.13±2.39 months. In group A, the mean 

duration was 6.96±2.33 months, whereas in group B, 

it was 7.35±2.53 months. In group A, the mean body 

mass index was 30.12±3.35 kg/m
2
, whereas in group 

B, it was 30.24±3.25 kg/m
2
. No significant 

difference was found between the study groups (p-

value=0.8547) 

Table 2 shows that the mean hospital stay for group 

A was 4.47±1.53 days, while the mean hospital stay 

for group B was 3.00±1.15 days. A statistically 

significant difference was found in the mean hospital 

stay between the two groups (p-value <0.0001). In 

group A, the mean time to return to normal activities 

was 11.98±2.53 days, whereas in group B, it was 

8.27±1.97 days (p-value <0.0001). The mean healing 

time of surgical wound was 33.25±3.96 days in 

group A as compared to 14.94±2.24 days in group B. 

This difference was statistically significant (p-value 

<0.0001). 

Six (11.8%) patients in group A and 3(5.9%) patients 

in group B had postoperative wound infections (p-

value=0.295). The sacrococcygeal pilonidal sinus 

disease recurrence occurred in 5(9.8%) patients in 

group A and 3(5.9%) patients in group B (Table 2). 

 

DISCUSSION 

The present study delved into a comprehensive 

comparison between two prominent surgical 

techniques employed in managing pilonidal sinus. 

The demographic data of the patients enrolled in this 

study showed that the prevalence of pilonidal sinus 

among young adults was predominantly in males. 

Similar results were seen in another study conducted 

by Doll et al. in 2019.
10

  

Results of our study showed that the number of days 

of hospital stay and number of days for return to 

normal activities were better in primary closure. The 

difference was statistically significant (p-value 

<0.05). Similarly wound healing time was also 

significantly better in group B (p-value <0.05). 

Recurrence and wound healing rates were 

comparable between the primary closure and lay 

open technique groups. 

 
Table 1: Age Distribution for Study Participants 

Age 

(Years) 
Group A (n=51) Group B (n=51) 

Groups 
20-40 31(60.78%) 29(56.86%) 

41-60 20(39.22%) 22(43.14%) 

Mean±SD 38.76±7.44 39.27±8.04 

 
Table 2: Study Variables of both Groups 

Study Variables Group A Group B p-value 

Hospital Stay  

(Days) 
Mean±SD 4.47±1.53 3.00±1.15 <0.0001* 

Return to Normal Activity 

(Days) 
Mean±SD 11.98±2.53 8.27±1.97 <0.0001* 

Healing Time 

(Days) 
Mean±SD 33.25±3.96 14.94±2.24 <0.0001* 

Wound Infection Frequency & Percentage 6(11.8%) 3(5.9%) 0.295 

Recurrence  Frequency & Percentage 5(9.8%) 3(5.9%) 0.461 

 *Significant p-value 
Gips et al. study included 320 patients and compared 

open & primary closure techniques. They reported 

that the mean duration of return to normal activity 

was significantly decreased in the primary closure 

group (p=0.002). The operative time was statistically 

high in primary closure (p=0.001). However, the 

main closure approach had a greater recurrence rate 

as compared to the open technique (p-value=0.009). 

The difference might be due to patient related 

factors.
11

 

Our study meticulously examined wound healing 

time, a pivotal parameter in evaluating the efficacy 

of surgical interventions. Healing time was 

prolonged in group A (33.25±3.96 days) as 
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compared to group B (14.94±2.24 days). This 

accelerated healing not only diminishes the physical 

discomfort experienced by the patients but also 

minimizes the risk of secondary infections, thereby 

enhancing overall postoperative recovery. According 

to another study, the median wound healing time 

was 49 days for the open method group and 14 days 

for the closed method group. There was no 

difference in the recurrence rate between the two 

groups.
12

 A study by Chopade et al. reported that the 

mean healing time in the open method was 57±11 

days, while it was 20±2 days in the closed method 

group. Duration of work loss was also reported to be 

significantly higher in the open group. They reported 

no recurrence in both methods.
13

 Another study 

included 78 patients with primary closure and 

excision of pilonidal disease. According to that 

study, the average length of hospital stay was 2.5 

days, and most of the patients were discharged 

within three weeks to resume their regular lives or 

jobs. The wound infection rate was 6.41%, while the 

recurrence rate was 3.85%.
14

  

In a study by Bubenova et al., a total of 382 patients 

underwent surgery for pilonidal disease at the 

Medical University of Vienna. The recurrence rate in 

the primary excision with the primary midline 

closure group was 24.7%, while the open method 

group had a recurrence of 18.1%. The primary 

midline closure group had a high wound infection 

rate of 46.3%, while in the open method group, the 

wound infection rate was 23.9%.
15

 

Anandaravi et al. reported a better would healing for 

excision using the main closure (14.2 days) as 

compared to open healing (51.6 days) methods. The 

results were in similarity with our study. Length of 

hospital stay found in this study was almost similar 

to our results. In the open group, it took an average 

of 34 days to return to work, compared to 8 days in 

the primary closure groups. Primary closure is a 

better surgical method as compared to the lay open 

technique for the management of pilonidal sinus in 

the sacrococcygeal area. The recurrence rate, a 

pivotal factor in assessing the long-term success of 

any surgical procedure was found to be comparable 

between the two groups. This suggests that while the 

primary closure method offers expeditious healing 

and reduced hospital stay, it does not compromise 

the recurrence rates, signifying its stability as a 

treatment option.
16 

 

 

CONCLUSION 

Excision with primary closure of the pilonidal sinus 

is a superior technique as compared to the lay open 

approach in terms of reduced hospital stay, better 

healing time, and earlier return to normal activities.   

 

LIMITATIONS & RECOMMENDATIONS 

The single-centered research design may restrict the 

generalizability of our results and the limited sample 

size may have an impact on statistical power, 

particularly for less common outcomes like wound 

infection and recurrence. The short follow-up 

duration might not capture long-term outcomes 

adequately. Future research should prioritize multi-

centered collaborations to enhance diversity and 

increase sample sizes. Longer follow-up periods 

would provide more comprehensive insights. 

Implementing blinding procedures can mitigate bias 

and exploring novel techniques may offer alternative 

approaches to improving outcomes and reducing 

recurrence rates. 
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Antimicrobial Susceptibility Pattern of Extended-Spectrum Beta-Lactamase 

Producing Escherichia coli in Urinary Tract Infection 

Tariq Hussain, Abeer Zafar, Rizwan Ahmad, Hassan Atique, Muaz Mubashir, Mehdi Naqvi 
 

ABSTRACT 
Objective: To detect the frequency of extended-spectrum beta-lactamase (ESBL) producing Escherichia coli in urinary tract infection and 

also determine their antibiotic susceptibility to various antimicrobials. 

Methodology: This cross-sectional study was conducted at the Microbiology Department of Federal Government Polyclinic Hospital, 

Islamabad from January to June 2023 after ethical approval. By non-probability convenient sampling, 1410 positive urine cultures with the 

growth of Escherichia coli (E. coli) were included. Antibiotic sensitivity testing was performed. Extended-spectrum beta-lactamase testing 

was conducted using ceftazidime (30 µg) and cefotaxime (30 µg) alone and in combination with clavulanate as per the Clinical and 

Laboratory Standards Institute (CLSI) guidelines 2022. The data was compiled using the Statistical Package for the Social Sciences (SPSS) 

version 25. 

Results: Out of 1410 E. coli, 830(58.9%) strains were ESBL producing, while 580(41.1%) were ESBL negative. Extended-spectrum beta-

lactamase production had no association with age, gender, marital status, and residence. The antibiotic sensitivity of ESBL positive isolates 

revealed 100% sensitivity to meropenem and 97.6% sensitivity to imipenem. The sensitivity of isolates to nitrofurantoin was 93%, 

amikacin was 80.2%, and gentamicin was 66.3%. Only a small percentage of E. coli were sensitive to ciprofloxacin (37.2%) and 

trimethoprim-sulfamethoxazole (23.3%). 

Conclusion: The frequency of ESBL producing E. coli was very high (58.9%) in our study. Meropenem, imipenem, nitrofurantoin, and 

amikacin can be used to treat these organisms. Besides being resistant to beta-lactam drugs, E. coli also showed poor sensitivity results to 

trimethoprim-sulfamethoxazole (23.3%) and ciprofloxacin (37.2%).  

 

Keywords: Meropenem. Escherichia coli. Urinary tract infections.  
 

INTRODUCTION 
rinary tract infections caused by multidrug-

resistant organisms are the most common 

infections with high prevalence of E. coli  

ranging from 70-90% worldwide.
1
 Immediate 

therapy with an appropriate antimicrobial can help to 

prevent the complications of the infection such as 

progressive renal damage and renal failure.
2
 The 

antibiotics used frequently against E. coli are β-

lactams, tetracyclines, fluoroquinolones, co-

trimoxazole, and aminoglycosides. However, the 

increasing trend of antimicrobial resistance among 

E. coli has led to limited antibiotics available for 

treatment.
3
 

Antibiotic resistance is a challenging public problem 

leading to 700,000 deaths per year.
4
 Extended-

spectrum beta-lactamase positive gram-negative rods 

are the main class among antibiotic-resistant strains.
5
 

This enzyme confers resistance to beta-lactam 

antibiotics and monobactams by breaking down the 

beta-lactam ring of these antibiotics but not to 

carbapenems.
6
 The enzyme is inhibited by beta-

lactamase inhibitor such as clavulanic acid or 

tazobactam.
7
 The ESBL genes are present on 

plasmids which are readily transmissible among 

bacteria and also attribute resistance to other 

antibiotics as well.
8
 The frequency of ESBL positive 

bacteria is rising across the world. Escherichia coli 

is the most common bacterium harbouring the ESBL 

gene and causes multidrug resistant infections.
7
 

Around 60% of the ESBL producing E. coli arise 

from the genitourinary source.
9
 Extended-spectrum 

beta-lactamase producing E. coli poses a significant 

challenge like treatment failure, high risk of poor 

outcomes, and greater morbidity & mortality.
3
 

Infections caused by such strains also lead to a 

significant financial burden by increasing the 

duration of hospital stay and expenditure due to the 

use of multiple antibiotics.
10

  

The high frequency of ESBL positive infections has 

resulted from the overuse of antibiotics, 

necessitating judicious use of appropriate antibiotics 

based on antibiotic susceptibility results.
11

 This 

study was done to detect the frequency of ESBL 

producing E. coli in urinary tract infections and also 

determine their antibiotic susceptibility to other 

antimicrobials. The surveillance of antibiotic-

resistant organisms is very important in local 

settings as it guides clinicians regarding the empiric 

treatment regimen to be used for infections caused 

by these organisms.  
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METHODOLOGY 
This cross-sectional study was conducted at the 

Microbiology Department of Federal Government 

Polyclinic Hospital, Islamabad from January to June 

2023. Permission was taken from the ethical committee 

of the hospital (Letter No: F004/06-2022, 10-06-2022). 

A total of 4000 urine samples were received in the 

laboratory and processed. Out of these, 2400(60%) 

samples revealed positive growth, whereas 1600(40%) 

samples had no growth. By non-probability convenient 

sampling, 1410(58.75%) positive urine cultures with 

the growth of E. coli were included.  

Patients were guided to collect urine samples in 

sterilized plastic containers and their samples were sent 

to the microbiology laboratory for culture and 

sensitivity. Patients with gross or microscopic 

hematuria, pregnancy, history of renal stones, urinary 

tract instrumentation within 6 months, and those who 

took antibiotics in the last 2 weeks were excluded. 

Urine routine examination of samples was also done 

and findings were noted. In patients with urinary tract 

infection, leukocyte esterase was positive and 

microscopy revealed white blood cells (WBCs). The 

normal range of WBCs per high power field (40X) in a 

urine sample is 0-3 in males and 0-5 in females.
12 

The 

urine samples were inoculated on cystine lactose 

electrolyte deficient (CLED) agar and incubated at 35-

37°C for 24-48 hours.  

The samples that revealed growth of lactose fermenting 

gram-negative rods were further proceeded. The 

biochemical tests applied to identify E. coli were triple 

sugar iron, citrate utilization, urease, indole, and 

motility tests. Antibiotic sensitivity testing was 

performed using the modified Kirby-Bauer disc 

diffusion method.
13

 Bacterial suspensions of isolated E. 

coli equivalent to 0.5 Mcfarland turbidity standard 

were prepared and inoculated on Muller-Hinton agar 

and antibiotic discs were applied. Extended-spectrum 

beta-lactamase testing was conducted using 

ceftazidime (30 µg) and cefotaxime (30 µg) alone and 

in combination with clavulanate as per the CLSI 

guidelines 2022.
14

  
 

STATISTICAL ANALYSIS 
The data was compiled using the Statistical Package 

for the Social Sciences (SPSS) version 25. 

Mean±standard deviation was calculated for 

quantitative variables. Frequency & percentage were 

used for qualitative variables. Post-stratification Chi-

square test was used to detect the association between 

ESBL production and other variables such as patient 

age, gender, residence, and marital status. A p-value of 

≤0.05 was taken as significant. 

 

RESULTS 
All patients had a mean age of 41.81±17.48 years with 

minimum and maximum ages of 12 and 70 years. 

There were 599(42.5%) male and 811(57.5%) female 

cases with female dominance. Eight hundred and sixty 

nine (61.6%) belonged to urban areas, whereas 

541(38.4%) were from rural areas. There were 

889(63%) married and 521(37%) cases were 

unmarried. Out of 1410 E. coli, 830(58.9%) strains 

were ESBL producing, while 580(41.1%) were ESBL 

negative.  

Data was stratified for age, gender, residence, and 

marital status. Statistically insignificant association 

was found when frequency of ESBL positive E. coli 
was compared with age groups (p=0.384), gender 

(p=0.399), residence (p=0.297), and marital status 

(p=0.14). Frequency of ESBL positive E. coli was 

statistically insignificant in both age groups 

[434(52.3%) versus 396(47.7%)], male [376(45.3%)] 

versus female [454(54.7%)], urban [482(58.1%)] 

versus rural [348(41.9%)], and married [482(58.1%)] 

versus unmarried [348(41.9%)]. These results are 

shown in Table 1.  

The antibiotic sensitivity of ESBL positive isolates 

revealed 100% sensitivity to meropenem and 97.6% 

sensitivity to imipenem. The sensitivity of isolates to 

nitrofurantoin was 93%, amikacin was 80.2%, and 

gentamicin was 66.3%. Only a small percentage of E. 

coli were sensitive to ciprofloxacin (37.2%) and 

trimethoprim-sulfamethoxazole (23.3%) (Figure 1). 

 

DISCUSSION 
The increasing trend of ESBL positivity in E. coli 

poses a serious concern due to the failure of empiric 

therapy, limited treatment options, and complications.
15

 

The frequency of ESBL positive E. coli was very high 

(58.9%) in the present study. Similarly, ESBL 

positivity was 51%, and 56% in E. coli in other 

studies.
7,13 

Shrestha et al. reported 50.9% of the ESBL 

positive E. coli.
16

 Another study reported high 

prevalence of ESBL producing E. coli (62%) in 

Jordan.
17

 The reported prevalence was 37.1% by 

Rajabnia et al. and 46.6% by Kumar et al., which are 

less than the frequency found in our study.
18,19

 In 

another study, 23% of the urinary isolates were ESBL 

producing and out of these, 76.5% were E. coli.
20

 In 

two other studies, 28% and 16% of E. coli were ESBL 

producing.
21,22

 A study was conducted in Nepal in 2020 

to determine the prevalence of ESBL production in E. 

coli. They found the highest ESBL production among 

Klebsiella (50%) and 27.9% by E coli. in the pediatric 

population.
3 

In our study, most of the ESBL positive E. coli were 

isolated from females and the most prevalent age 

group was 12-40 years. Abayneh et al. also reported 

ESBL positivity in 70.6% of the females and the 

average age was 35.07 years.
20 
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Table 1: Association of Demographic Variables with ESBL Production 

Study Variables 
ESBL Production 

Chi-Square Statistic p-value 
Positive Negative Total 

Age Groups 
(Years) 

12-40 434(52.3%) 261(45%) 695(49.3%) 
0.759 0.384 41-70 396(47.7%) 319(55%) 715(50.7%) 

Total 830(100%) 580(100%) 1410(100%) 

Gender 
Male 376(45.3%) 223(38.4%) 599(42.5%) 

0.712 0.399 Female 454(54.7%) 357(61.6%) 811(57.5%) 

Total 830(100%) 580(100%) 1410(100%) 

Residence 
Urban 482(58.1%) 387(66.7%) 869(61.6%) 

1.08 0.297 Rural 348(41.9%) 193(33.3%) 541(38.4%) 

Total 830(100%) 580(100%) 1410(100%) 

Marital Status 
Married 482(58.1%) 407(70%) 889(63%) 

2.13 0.14 Unmarried 348(41.9%) 173(30%) 521(37%) 

Total 830(100%) 580(100%) 1410(100%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1: Antimicrobial Sensitivity of ESBL Producing E. coli [n=830] 
 

 Our results showed 100% sensitivity of ESBL 

producing E. coli to meropenem and 97.6% 

sensitivity to imipenem. The majority of the isolates 

were sensitive to nitrofurantoin (93%), amikacin 

(80.2%), and gentamicin (66.3%). Only a small 

percentage of E. coli were sensitive to ciprofloxacin 

(37.2%) and trimethoprim-sulfamethoxazole 

(23.3%). Hassuna et al. reported 100% sensitivity of 

ESBL strains to meropenem followed by 

ciprofloxacin (86.25%), ofloxacin (82.5%), and 

gentamicin (73.7%). Only 18.75% strains were 

sensitive to trimethoprim-sulfamethoxazole.
7
 In a 

study conducted in UK, all the isolates of E. coli 

were sensitive to imipenem and only 14.2% isolates 

were nitrofurantoin resistant. The resistance to other 

antimicrobials was high: trimethoprim-

sulfamethoxazole (62.8%), ciprofloxacin (60%), 

aminoglycosides (51.4%), tetracycline (57%).
23
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Meropenem also showed the best sensitivity results 

(93.5%) in another study followed by nitrofurantoin 

(81.48%) and gentamicin (55.56%), whereas 

ciprofloxacin and co-trimoxazole showed poor 

results with 21.1% and 15.7% sensitivity.
18

 

According to a study conducted in Bangladesh, 

100% of the isolates were sensitive to imipenem, 

95.7% to amikacin, and only 16.9% to 

ciprofloxacin.
24

 Similarly another study showed 

100% sensitivity of ESBL producing E. coli to 

imipenem and piperacillin/tazobactam, whereas 81% 

strains were resistant to ciprofloxacin, 61.5% to 

trimethoprim-sulfamethoxazole, 46.2% to 

tobramycin and 34.6% to gentamicin.
25 

In a study by 

Besharati Zadeh et al., 32% of E. coli were resistant 

to gentamicin, 25% to amikacin, and 23% to 

ciprofloxacin.
21

 Another study showed higher 

resistance of ESBL producing E. coli to quinolones 

(88.5%) and gentamicin (80.3%).
19

  

Our study found no significant association of ESBL 

production with demographic variables such as age, 

gender, marital status, and residence. Similarly, a 

study by Abayneh et al. found no relation between 

ESBL positivity and demographic variables.
20

 

Kumar et al. reported that out of 131 E. coli isolates, 

61(46.6%) were ESBL producers. They also 

revealed a significant relation between ESBL 

positivity with advanced age and high resistance in 

ESBL to non-beta-lactam antibiotic.
19

 Kettani Halabi 

et al. conducted a study in Morocco to observe the 

antibiotic resistance of ESBL producing E. coli. 

isolates from patients with urinary tract infection. 

They included 670 urine samples, out of which 

438(65%) were E. coli isolates.  Extended-spectrum 

beta-lactamase positivity was seen in 259(59%) 

cultures showing E. coli growth. Contrary to our 

results, they also reported that female gender and 

age above 50 years were significantly associated 

with urinary tract infections caused by ESBL 

producing isolates with p-value=0.004 & p-

value=0.001, respectively. All ESBL producing E. 

coli were resistant to amoxicillin, ticarcillin, and 

third generation cephalosporins. However, ESBL 

producing E. coli were 98% sensitive to ertapenem 

and 96% imipenem.
13

  

 

CONCLUSION 
The frequency of ESBL producing E. coli was very 

high (58.9%) in our study. Meropenem, imipenem, 

nitrofurantoin, and amikacin can be used to treat 

these organisms as the majority of these strains were 

sensitive to these antibiotics. Besides being resistant 

to beta-lactam drugs, E. coli also showed poor 

sensitivity results to trimethoprim-sulfamethoxazole 

(23.3%) and ciprofloxacin (37.2%).  

 

LIMITATIONS & RECOMMENDATIONS 
It was a single-centered study so its results cannot be 

generalized. Further studies involving multiple 

centers are recommended. Necessary steps should be 

taken at the national level to stop the rise in 

antimicrobial resistance. Over the counter 

availability of antibiotics and their inappropriate use 

should be limited, so as to combat the issue of 

antimicrobial resistance.  
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Comparative Effectiveness and Safety of Levetiracetam and Sodium Valproate in 

Children with Refractory Status Epilepticus 
Asif Javeed, Atif Ashraf, Saba Wamiq, Sidra Anjum, Allah Nawaz Sultan, Nosheen Iftikhar 

 
ABSTRACT 

Objective: To compare the safety and efficacy of levetiracetam (LEV) and sodium valproate (SVP) for the treatment of children with 

refractory status epilepticus (RSE). 

Methodology: This cross-sectional study was conducted in the Department of Pediatrics, Nishtar Medical Hospital, Multan from 

September 2022 to August 2023. A total of 90 children presenting with refractory status epilepticus were included in the study by 

consecutive sampling technique. The patients were divided into two groups. Group A (n=45) was administered levetiracetam intravenously 

at 30 mg/kg bolus followed by the same dose 12 hourly. Group B (n=45) was administered sodium valproate intravenously at 20mg/kg, 

followed by eight hourly doses of 10mg/kg. The treatment was labelled as effective if the seizures were controlled within 30 minutes and 

then the patient remained symptom-free for 24 hours after treatment initiation. The occurrence of adverse events assessed the safety of the 

drugs. Data analysis was performed using Statistical Package for the Social Sciences (SPSS) version 20. 

Results: The mean age was 5.4±5.1 years and 6.3±5.2 years in groups A and B, respectively. The most common etiological causes were 

acute symptomatic causes. Encephalitis was found in 14(31.1%) and 25(55.5%) patients in groups A & B. In group A, the seizure was 

controlled in 33(73.3%) patients within 30 minutes and in group B, the seizure was controlled in 26(57.7%) patients.  

Conclusion: Levetiracetam and sodium valproate are equally beneficial in terms of effectiveness & safety for the refractory status 

epilepticus in children. 

 

Keywords: Seizures. Status epilepticus. Levetiracetam. Sodium valproate. 

 
INTRODUCTION 

tatus epilepticus is a severe neurological 

disorder that is common in the pediatric 

population with high morbidity and mortality 

rates. The drugs commonly used to control this 

medical emergency are benzodiazepines and 

phenytoin.
1 

However, in 11-43% of cases, the status 

epilepticus is not controlled with these primary 

drugs and converts to RSE. Refractory status 

epilepticus is defined as seizure activity that persists 

after administration of a first-line benzodiazepine 

and a second-line antiseizure drug.
2 

Recent studies 

showed that anticonvulsant drugs levetiracetam and 

sodium valproate could be used before the use of 

anaesthetic agents to treat RSE in children.
3
 Sodium 

valproate plays a significant role in the treatment of 

children with RSE as a second-line therapy. It acts 

on the gamma-aminobutyric acid (GABA) 

neurotransmitter by blocking specific channels, 

stabilizing the neurons, and reducing the spread of 

excitatory signals in the brain. It also helps to 

prevent seizures. Due to its broader mechanism of 

action, it can be used to treat RSE in patients who do 

not respond to initial treatment. However, care must 

be taken to use this drug as it affects the liver and 

also lowers the platelet count in children. Despite 

these considerations, sodium valproate remains an 

essential tool in managing refractory seizures in 

children and can lead to better clinical outcomes.
4
 

Levetiracetam is a relatively new second-line 

antiepileptic drug with limited side effects and is 

safer to use in children. Some of the side effects are 

behavioral change and aggression.
5
  

Comparison of levetiracetam and sodium valproate 

for the treatment of refractory status epilepticus in 

children can provide valuable insights into the 

optimal management of this condition, inform 

clinical practice, and improve outcomes for pediatric 

patients. The findings may contribute to the 

development of evidence-based guidelines and 

protocols explicitly tailored to the pediatric 

population. Thus, we conducted this study to 

compare the safety and efficacy of levetiracetam and 

sodium valproate for the treatment of children with 

refractory status epilepticus.  

 

METHODOLOGY 

This cross-sectional study was conducted at the 

Department of Pediatrics, Nishtar Medical Hospital, 

Multan from September 2022 to August 2023. A 

total of ninety participants were enrolled in this 

study. The children diagnosed with refractory status 

S 
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epilepticus and aged one month to eighteen years 

were included in this study by consecutive sampling 

technique. Children allergic to levetiracetam or 

sodium valproate, those with epilepsia partialis 

continua, liver disease, and abnormal inborn 

metabolism were excluded.  

All the children's guardians and parents were 

informed about the procedure and informed written 

consent was obtained individually. The study 

protocols were approved by the ethics committee of 

the hospital (Letter No. 27/22/NMU, 17-08-2022). 

The enrolled patients were divided into group A 

(n=45) and group B (n=45). Group A received 

intravenous levetiracetam at 30 mg/kg as a bolus 

followed by the same dose administered every 12 

hours. Group B received intravenous sodium 

valproate at 20 mg/kg followed by 10 mg/kg every 8 

hours.  

The treatment was labelled as effective if the 

seizures were controlled within 30 minutes and then 

the patient remained symptom-free for 24 hours after 

treatment initiation. The occurrence of adverse 

events assessed the safety of the drugs. Patient 

history related to seizures, vital signs, duration of 

seizure, and treatment outcomes were also noted. All 

patients were monitored for 24 hours for vital signs 

and changes in convulsions.  

 

STATISTICAL ANALYSIS 
Data analysis was performed using Statistical 

Package for the Social Sciences (SPSS) version 20. 

The results were analyzed using a combination of 

statistical tests to assess differences between group 

A and group B. Continuous variables such as age, 

duration of seizure, and average time to control 

seizure were compared using t-tests, with p-values 

indicating statistical significance. Categorical 

variables, including gender, presenting symptoms, 

etiological causes, response to seizure at 30 minutes 

and 24 hours, and presence of neurological deficit 

were analyzed using Chi-square tests to determine 

significant differences between the two groups. 

Wilcoxon sum tests were applied for continuous 

variables with non-normal distributions like protein 

content in cerebrospinal fluid. A p-value of less than 

or equal to 0.05 was considered statistically 

significant.  
 

RESULTS 

The mean age of the patients was 5.4±5.1 years in 

group A and 6.3±5.2 years in group B with no 

significant difference (p=0.580). Gender distribution 

was similar with 26(57.8%) males in group A and 

28(62.2%) in group B (p=0.819). Presenting 

symptoms such as fever, headache, rash, diarrhoea, 

upper respiratory tract infections, vomiting, and 

jaundice showed no significant differences between 

the groups. The mean seizure duration in group A 

was 7.24±1.5 days and in group B, it was 7.7±1.2 

days with no significant difference (p=0.909). The 

seizures (tonic and tonic-clonic) also did not vary 

significantly between the groups. The insignificant 

p-value showed that the two groups were 

comparable in assessing the significance of 

treatment between the groups. 

Table 1 shows the distribution of diagnosis 

contributing to refractory status epilepticus among 

the two groups. The diagnosis was categorized into 

acute symptomatic and remote symptomatic causes. 

In group A, encephalitis was identified in 14(31.1%) 

patients, meningitis in 12(26.7%) patients, and 

intracerebral brain haemorrhage in 6(13.3%) 

patients. In group B, encephalitis was more 

prevalent in 25(55.5%) patients, while meningitis 

was identified in 4(8.8%) patients and intracerebral 

brain haemorrhage in 2(4.4%) patients. Encephalitis 

significantly differed between the two groups 

(p=0.005), indicating a higher incidence in group B. 

Other conditions did not exhibit statistically 

significant differences between the groups (Table 1). 

Table 2 presents the response of patients to 

interventions for refractory status epilepticus in 

group A and group B. At 30 minutes post-

intervention, 73.3% of patients in group A and 

57.7% in group B showed seizure control, although 

this difference was not statistically significant 

(p=0.238). Similarly, at 24 hours, seizure control 

was achieved in 27(65.8%) patients of group A and 

29(67.4%) patients of group B with no significant 

difference observed between the groups (p=0.867). 

The average time to control seizures was comparable 

between the two groups (p=0.439). The proportion 

of patients who crossed over to the other treatment 

group was 26.7% in group A and 37.8% in group B 

(p=0.470), and there was no significant difference in 

the proportion of patients refractory at 24 hours 

between the two groups (p=0.710). Additionally, the 

adverse events such as mortality, neurological 

deficit, and length of hospital stay did not differ 

significantly between the groups (Table 2). 

 

DISCUSSION 

Refractory status epilepticus is an acute, critical, and 

severe condition. It has long-term negative effects 

like neuronal death, damage, and neuronal network 

change.
6
 In this study, the efficacy of sodium 

valproate and levetiracetam were compared in this 

critical condition. 
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Table 1: Etiological Causes of RSE in Study Groups 

Diagnosis 
Group A 

(n=45) 

Group B 

(n=45) 
p-value 

Acute Symptomatic 

Encephalitis 14(31.1%) 25(55.5%) 0.005* 

Meningitis 12(26.7%) 4(8.8%) 0.070 

Intracerebral Brain Hemorrhage 6(13.3%) 2(4.4%) 0.200 

Drowning 0(0%) 2(4.4%) 0.460 

Hypernatremia 3(6.6%) 0(0%) 0.499 

Hypocalcemia 3(6.6%) 2(4.4%) 0.599 

Febrile Seizure 0(0%) 2(4.4%) 0.969 

Remote 

Symptomatic 

Cerebral Palsy 3(6.6%) 4(8.8%) 0.550 

Hydrocephalus 0(0%) 2(4.4%) 0.568 

Sturge-Weber Syndrome 0(0%) 2(4.4%) 0.866 

Corpus Collosum Agenesis 0(0%) 2(4.4%) 0.964 

Brain Tumour 0(0%) 2(4.4%) 0.789 

Inborn Errors of Metabolism 2(4.4%) 2(4.4%) 0.655 

Idiopathic 5(11.1%) 4(8.8%) 0.749 

*Significant p-value 

 

Table 2: Efficacy and Safety of Levetiracetam & Sodium Valproate 
Response to Seizure Group A Group B p-value 

At 30 Min 

Number of Patients 45 45  

Controlled 33(73.3%) 26(57.7%) 
0.238 

Uncontrolled 12(26.7%) 19(42.3%) 

At 24 Hours 

Number of Patients 41 43 

0.867 Controlled 27(65.8%) 29(67.4%) 

Uncontrolled 14(34.2%) 14(32.6%) 

Average Time to Control Seizure 

(min) 
34.57±17.93 38.37±20.84 0.439 

Crossed Over Patients 12(26.7%) 17(37.8%) 0.470 

Crossed Over Patients' Refractory at 24 Hours 6(13.3%) 9(20%) 0.710 

Death 14(31.1%) 12(26.7%) 0.505 

Duration of Hospital Stay  

(Days) 
7.48±5.01 8.81±6.6 0.257 

After One Month 

Number of Patients 22 30 0.954 

Seizure Controlled 17(77.3%) 25(83.3%) 0.225 

Neurological Deficit 5(22.7%) 5(16.7%) 0.318 

  
The mean age in groups A and B was 5.4±5.1 years 

and 6.3±5.2 years, respectively. Twenty six (57.8%) 

patients in group A and 28(62.2%) in group B were 

males. The age and gender ratio were similar to 

previous data.
7
 Our results showed a mean duration 

of seizures of 7.24±1.5 days in group A & 7.7±1.2 

days in group B with no significant difference 

(p=0.909). Similar results were found in another 

study.
6 

In our study, the most common causes of RSE were 

acute symptomatic, in which encephalitis was the 

most common followed by meningitis and 

intracerebral brain haemorrhage. This is similar to 

the etiological profile reported by Chu et al. This 

review article also showed that the most common 

causes of RSE reported by the previous studies were 

encephalitis and meningitis.
8
 

Our results showed that in 33(73.3%) patients 

seizures were controlled by levetiracetam, whereas 

in 26(57.7%) patients seizures were controlled by 

SVP after 30 minutes. No significant difference was 

found between the groups (p-value=0.238). A 

similar study was conducted by Nene et al. to assess 

the efficacy of SVP and LEV in managing pediatric 

status epilepticus. The study showed treatment with 

SVP controlled seizures in 68.3% and 74.1% of LEV 

groups. Upon completion of the study after 24 hours, 

seizure control rates were 76% in the SVP group and 

86% in the LEV group. However, no statistically 

significant difference was noted.
9
  

In another study, phenytoin, SVP, and LEV were 

compared and no statistically significant difference 

in controlling RSE was found. The average time to 
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control seizure was 34.57±17.93 minutes in group A 

and 38.37±20.84 minutes in group B.
10 

However, another study showed controlled seizures 

in 68.1% of patients after administering 

levetiracetam.
11 

Another survey conducted in the 

pediatric population of partial seizures reported a 

success rate of 52% in a group given levetiracetam 

intravenously which is less than our study.
12

 Nazir et 

al. conducted a study on antiepileptic drugs, and 

their results showed at 24 hours, seizures were 

controlled in 44(88%) patients in the phenytoin 

group, 39(78%)  patients in the levetiracetam group 

and 46 patients (92%) in valproate group with 

insignificant p-value (p=0.115).
13

 Similar to the 

results of our study where insignificant results were 

noted in both groups. 
 

Another study conducted by Arican et al. included 

92 patients, 61(66%) patients were seizure-free free 

and 34% still experiencing seizures after 72 hours of 

administration of the levetiracetam. This study 

emphasized that early control of seizures positively 

affects their long-term control.
14 

In our study, the high mortality rate was 28.9% 

which can be justified by the presence of acute 

symptomatic diseases and delay in treatment 

compared to the previous study, reporting a lower 

mortality rate of 7.6%.
8 
 

A systematic review and meta-analysis concluded 

that levetiracetam is not superior to valproate in 

terms of safety and efficacy outcomes. Moreover, 

the responses to LEV and valproate in children 

(under 18 years) and adults (over 18 years) were 

similar.
15

 

 

CONCLUSION 

Levetiracetam and sodium valproate are equally 

beneficial in terms of effectiveness & safety for the 

refractory status epilepticus in children.  

 

LIMITATIONS & RECOMMENDATIONS 

The study has limitations, including a small sample 

size of 90 children, a single-centered design, and a 

short follow-up duration, potentially limiting 

generalizability and comprehensive outcome 

assessment. Based on the study's findings, it is 

recommended to consider both levetiracetam and 

sodium valproate as viable treatment options for 

refractory status epilepticus in children. 

Additionally, future research should explore 

individual patient characteristics and etiological 

factors to personalize treatment approaches and 

optimize outcomes in pediatric patients with 

refractory status epilepticus. 
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Diagnostic Accuracy of Intravenous Urography for Detection of Urinary Tract 

Calculi taking Unenhanced Computed Tomography as Gold Standard 
Abdullah Ali Adnan, Muhammad Saleem Akhter 

 

ABSTRACT 

Objective: To determine the diagnostic accuracy of intravenous urography (IVU) for the detection of urinary tract calculi taking 

unenhanced computed tomography (CT) as gold standard.  

Methodology: This descriptive cross-sectional study was conducted at the Department of Radiology, Sahiwal Teaching Hospital, Sahiwal 

from June to November 2021 after ethical approval. Two hundred and forty patients between 16-85 years of age with signs and symptoms 

of urolithiasis were included after taking informed consent. Non-probability convenient sampling technique was used. Patients with renal 

function impairment, history of urolithiasis in the last 6 months, on peritoneal dialysis, pregnant females, or allergic to contrast medium 

were excluded. Intravenous urography and then unenhanced CT of the kidney, ureter & bladder (CT-KUB) were performed on all patients to 

diagnose renal stones. The findings of both modalities were compared. Data was analyzed through Statistical Package of the Social Sciences 

(SPSS) version 25. Sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and diagnostic accuracy of 

IVU were calculated taking CT-KUB as gold standard.  

Results: Among 240 subjects, IVU detected the urinary tract calculi in 125(52.1%) patients with sensitivity and specificity of 94.26% and 

91.52%, respectively. The diagnostic accuracy of IVU was found to be 92.90% in diagnosing urolithiasis keeping unenhanced CT as gold 

standard.  

Conclusion: Intravenous urography is a simple, economical, and easily available imaging modality for the detection of urinary tract calculi. 

It can be applied routinely for detecting urinary tract calculi. 

 

Keywords: Urolithiasis. Renal colic. Sensitivity. Specificity.  

 

INTRODUCTION 

rinary tract calculi or urolithiasis occurs as a 

result of the crystallization of solutes in 

urine. Many factors contribute in the 

formation of stones in the urinary tract such as 

anatomic variations, decreased volume of urine, high 

oxalate or high sodium diet, certain medications, 

infections of the urinary tract, and genetic factors 

such as cystinuria.
1
 Urolithiasis is a highly prevalent 

disease worldwide. Also, it is the cause of end-stage 

renal disease in 4-8% of the patients.
2
 The symptoms 

of urolithiasis depend on their location in the urinary 

tract i.e. kidney, ureter, or urinary bladder. Common 

symptoms include flank or lumbar pain, hematuria, 

decreased urinary flow, urinary obstruction, or 

infection of the urinary tract. Bladder stones can 

present with recurrent urinary tract infections.
3
 

For the timely diagnosis and appropriate 

management of urolithiasis, various imaging 

modalities can be used such as ultrasound kidney, 

ureter & bladder (KUB), intravenous urography 

(IVU)/intravenous pyelogram (IVP), CT-KUB, and 

magnetic resonance imaging (MRI). Among these, 

CT-KUB has been considered a modality of choice.
4 

Unenhanced CT has been thought as the right 
modality as it takes less time and there is no risk of 

contrast reaction. Moreover, the density and nature of 

calculus can be determined. It can locate the exact site 

of the calculus as well. It has been considered as gold 

standard modality with high sensitivity and 

specificity although it poses a high risk of radiation.
5 

Urinary tract calculi can also be detected efficiently 

using IVU. Intravenous urography has been widely 

used in the detection of suspected urolithiasis as well 

as the functional status of kidneys. The urinary tract 

can be well assessed with IVU including both 

kidneys, ureters, and urinary bladder.
5
  

This study was planned to determine the diagnostic 

accuracy of IVU to diagnose urolithiasis considering 

unenhanced CT-KUB as gold standard. The results 

of the study will help us in using IVU as a diagnostic 

modality for urolithiasis.  

 

METHODOLOGY 

This descriptive cross-sectional study was conducted 

at the Department of Radiology, Sahiwal Teaching 

Hospital, Sahiwal from June to November 2021. A 

sample size of 240 cases was calculated with a 95% 

confidence level and 5% margin of error, taking the 

prevalence of ureteric calculi as 21.1% and the 

sensitivity of IVU at 85%.
4,6

 After taking permission 
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from the ethical review committee (Letter No: 57-

A/SLMC/SWL, 23-10-2020), sampling was done by 

non-probability convenient sampling technique. The 

study included 240 patients of age 16-85 years of 

either gender presenting with signs and symptoms of 

urolithiasis. Patients with renal function impairment, 

history of urolithiasis in the last 6 months, on 

peritoneal dialysis, pregnant females, or allergic to 

contrast medium (on medical record) were excluded. 

Informed consent was taken. Intravenous urography 

was performed by Optima DRF Apelem Fluoroscopy 

Unit. Plain abdominal film was taken before 

intravenous administration of 50 mL of non-ionic 

contrast medium, followed by an anteroposterior 

view at 5 minutes, anteroposterior and bilateral 

oblique views at 15 min, anteroposterior view at 

30 min, and a post-voiding view. Reports were 

assessed and the presence of renal stones was noted. 

After 3 days of IVU, patients were sent for CT-

KUB. All images were obtained with a helical 

scanner (bright speed, 128 slice, GE scanner) 

without intravenous or oral contrast. The presence or 

absence of stone was confirmed by CT-KUB.  

 

STATISTICAL ANALYSIS 

All the collected data was entered and analyzed 

through the Statistical Package for the Social 

Sciences (SPSS) version 25. Quantitative data was 

presented as mean±SD. Qualitative variables were 

presented as frequency and percentage. Sensitivity, 

specificity, PPV, NPV, and diagnostic accuracy of 

IVU were calculated taking CT-KUB as gold 

standard. 

 

RESULTS 

A total of 240 patients with a mean age of 

43.10±8.27 years and an age range of 16-85 years 

were included in this study. One hundred and ninety 

four (80.8%) patients were between 51-85 years, 

while 46(19.2%) patients fell between 16-50 years of 

age. 

Among 240 patients, 139(57.9%) were female and 

101(42.1%) were male with a female-to-male ratio of 

1.4:1. Intravenous urography confirmed the 

diagnosis of urinary tract calculi in 125(52.1%) 

patients. Out of 240, CT-KUB diagnosed 122 

(50.8%) cases (Table 1). The sensitivity, specificity, 

positive predictive value, and negative predictive 

value of IVU for the detection of urinary tract calculi 

taking unenhanced computed tomography as gold 

standard were found to be 94.26%, 91.52%, 92.01%, 

and 93.91%, respectively. The diagnostic accuracy 

of IVU was 92.90% which was found to be 

statistically significant for the diagnosis of 

urolithiasis (p-value=0.0001) (Table 2). 

 

 
Table 1: Results of IVU and CT-KUB for Detection of Urinary Tract Calculi 

IVU 
CT-KUB 

Total p-value 
Positive Negative 

Positive 115(47.9%) (TP) 10(4.2%) (FP) 125(52.1%) 

0.0001* Negative 7(2.9%) (FN) 108(45%) (TN) 115(47.9) 

Total 122(50.8%) 118(49.2%) 240(100%) 

*Significant p-value 

 
Table 2: Parameters of Diagnostic Accuracy of IVU and CT-KUB 

Diagnostic Parameters IVU CT-KUB 

Sensitivity 94.26% 92.0% 

Specificity 91.52% 93.9% 

Positive Predictive Value 92.01% 94.2% 

Negative Predictive Value 93.91% 91.5% 

Diagnostic Accuracy 92.90% 92.9% 

 

DISCUSSION 

Urolithiasis can cause severe complications 

including chronic renal disease and infections. So, its 

proper diagnosis & management is very important to 

improve outcomes of the patients.
7
 Intravenous 

urography is a significant diagnostic modality to 

assess pathologies of kidneys, ureters, and urinary 

bladder.
8 

It is found to be one of the minimally 

invasive procedures that aid in accurate diagnosis.
9
 

Our results demonstrated the mean age of 

participants to be 43.10±8.27 years and the majority 

of cases presented with urolithiasis were between 51-

85 years of age. The prevalence of urolithiasis 

among females was higher (57.9%) than that of 

males. Another study conducted in Iran by 

Moftakhar et al. found that the mean age of the study 
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population was 52.15±8.22 years. They found a 

higher prevalence of urolithiasis in females with a 

female-to-male ratio of 1.25:1. Moreover, the 

prevalence of urolithiasis was higher in middle age 

group in both genders.
6 

According to another study, 

the prevalence of urinary tract calculi was high in 

females and this increasing trend was attributed to 

obesity and eating habits.
10 

A review conducted by 

Gillams et al. showed increasing trends of prevalence 

of urolithiasis among females, whereas the 

prevalence of urolithiasis among males is static over 

a period of 10 years.
11

 On the other hand, a study 

conducted by Wang et al. showed high prevalence of 

urolithiasis in males during 50-59 years and in 

females during 60-69 years.
12

 Similarly, another 

study found that the males are more affected with 

ureteric calculi (51.7%) as compared to females 

(48.3%).
13

  

Intravenous urography is easily available, cost-

effective, and has been used widely to detect urinary 

tract calculi in addition to the functional status of 

kidneys.
14

 Our study showed the presence of urinary 

tract calculi in 125(52.1%) patients on IVU. The 

sensitivity, specificity, positive predictive value, and 

negative predictive value of IVU for the detection of 

urinary tract calculi were found to be 94.26%, 

91.52%, 92.01%, and 93.91%, respectively in our 

study. The diagnostic accuracy of IVU was 92.90%. 

A study done by Jana et al. depicted that IVU 

correctly identified urolithiasis in 78.7% of the 

patients. They found sensitivity, specificity, and 

diagnostic accuracy of IVU as 75%, 95.12%, and 

88.52%, respectively.
15

 

Another prospective study was conducted to 

compare CT-KUB and IVU. It was reported that 

IVU had sensitivity of 85.2% and specificity of 

90.4%, whereas the sensitivity and specificity of CT-

KUB were 94.1% and 94.2%, respectively. They 

also documented that IVU can be used where 

anatomical identification remains a big challenge.
4
 

On the contrary, a study by Sabharwal et al. showed 

that non-contrast CT had higher rate of detection of 

urinary tract calculi as compared to IVU, 63.3% 

versus 51.3% cases, respectively.
16

  

Another study reported poor diagnostic parameters 

of IVU as compared to CT-KUB. The sensitivity, 

specificity, PPV, and NPV of IVU were 72.08%, 

91.67%, 95.56%, and 57.89%, respectively and its 

diagnostic accuracy was 78.31%. However, CT-

KUB had sensitivity of 96.61%, specificity of 

95.83%, PPV of 98.28%, NPV of 92.00%, and 

diagnostic accuracy of 96.39%.
17

  

A study by Sheikh et al. showed that IVU accurately 

detected urolithiasis in 40.5%, while CT detected 

urolithiasis in 42% of the patients. The diagnostic 

accuracy of IVU was found to be 94%.
18

 

Another study reported that IVP can diagnose 

urinary tract calculi. Furthermore, it can determine 

the location, degree of obstruction, and functional 

status of kidneys.
8
 

 

CONCLUSION 

Our study showed high diagnostic accuracy of IVU 

for the diagnosis of urolithiasis. Intravenous 

urography is a simple reliable, economical, and 

easily available imaging modality for the detection 

of urinary tract calculi. It can be applied routinely for 

detecting urinary tract calculi. 

 

LIMITATIONS & RECOMMENDATIONS 

The small sample size was one of the limitations of 

our study. We recommend that this simple, 

economical, and easily available imaging modality 

should be applied routinely in every patient with 

ureteric colic for detecting ureteric calculi. Further 

studies recruiting a large number of subjects in this 

region are needed. 
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Outcomes of Lateral Pancreaticojejunostomy in Patients with Chronic Pancreatitis 

Nasir Bakhtiar, Muhammad Tayyeb, Ambareen Subhan, Ahmad Arsalan Tahir 
 

ABSTRACT 

Objective: To determine the outcomes of lateral pancreaticojejunostomy (LPJ) in patients with chronic pancreatitis in terms of pain score, 

opioid use & quality of life (QoL). 

Methodology: This descriptive cross-sectional study was conducted at the Department of General Surgery of Peshawar Medical College 

Group of Hospitals from September 2021 to August 2023. A total of 64 patients were included by non-probability convenient sampling 

technique. The patients who underwent lateral pancreaticojejunostomy (Partington-Rochelle procedure) for chronic pancreatitis were 

included. Preoperative and postoperative pain score, use of opioid analgesics, and QoL were noted. The pain score was calculated on the 

visual analog scale (VAS). The WHO Quality of Life Brief Version (WHOQOL-BREF) questionnaire was used to assess the quality of life 

in patients above 18 years of age. The pediatric quality of life inventory was used to assess the quality of life in patients below 18 years of 

age. Statistical Package for the Social Sciences (SPSS) version 25 was used for data analysis. 

Results: The mean age of the patients was 19.42±9.12 years. The mean preoperative pain score was 8.13±1.06, while postoperatively it 

was 1.48±1.40. Preoperatively, 44(68.8%) patients were taking opioid analgesic for pain control, while postoperatively 9(14.1%) patients 

required opioid analgesics at 8 weeks follow-up. A significant difference was found regarding pain score and opioid analgesic use 

(p=0.001). The mean preoperative QoL score was 30±15, whereas the mean postoperative score of the QoL scale was 65.23±17.40. The 

QoL score determined a substantial improvement from a preoperative score to a postoperative score (p=0.001). 

Conclusion: Lateral pancreaticojejunostomy for chronic pancreatitis results in significant improvement in quality of life, resolution of 

abdominal pain, and reduction in opioid consumption with low morbidity and mortality in these patients. 

 

Keywords: Chronic pancreatitis. Quality of life. Opioid analgesics. 
 

INTRODUCTION 

hronic pancreatitis is defined as a progressive 

pathological fibroinflammatory disorder of 

the pancreas associated with genetic & 

environmental risk factors. The point prevalence of 

chronic pancreatitis was 0.045% in the year 2021 

with 0.055% and 0.035% in the male and female 

population.
1
 Approximately 50 out of 100,000 

population suffer from chronic pancreatitis in the 

United States.
2
 Progressive and repeated 

inflammation damages pancreatic parenchyma and 

leads to permanent damage of the pancreas, resulting 

ultimately in deranged pancreatic enzymes and 

hormone levels.
3
 

Chronic unbearable abdominal pain which is 

difficult to manage, is the most common 

presentation of patients with chronic pancreatitis. 

Chronic pancreatitis is a chronic disorder and it has a 

negative impact on quality of life.
4
 Management 

commences with lifestyle & dietary modification, 

and avoidance of smoking and alcohol which are the 

major risk factors for pancreatitis.
5
 Medical 

treatment includes different types of analgesics for 

pain control and replacement of pancreatic enzymes. 

Eventually, these treatment options are not effective 

in 50-60% of patients and warrant some sort of 

invasive intervention such as endoscopy or surgery.
6
 

Intervention such as endoscopy or surgery is mostly 

indicated for the management of intractable pain 

abdomen in chronic pancreatitis. Endoscopic 

interventions are less effective than surgical 

interventions in chronic pancreatitis.
7
 

Surgical procedures devised for chronic pancreatitis 

are either a parenchymal resection procedure, 

decompression of the main pancreatic duct, or a 

combination of both.
8
 The most commonly 

performed decompressive procedure is lateral 

pancreaticojejunostomy which has evolved over the 

last 60 years.
9
 The Partington-Rochelle modification 

of the Puestow procedure has emerged as the 

decompressive procedure of choice for many 

surgeons over the years.
10

 

As lateral pancreaticojejunostomy (Partington-

Rochelle procedure) is not performed very 

frequently and there is little documentation in the 

literature, particularly regarding the outcomes of the 

procedure. The purpose of the study was to 

determine the outcome of lateral 

pancreaticojejunostomy in patients suffering from 

chronic pancreatitis with reference to pain score, 

opioid analgesic use, and quality of life. 

 

METHODOLOGY 

This cross-sectional study was conducted at the 

Department of General Surgery of Peshawar 

C 

Sharif Medical & Dental College, Sharif Medical City. 

Sharif Medical City Road, Off Raiwind Road, Jati Umra,  

Lahore 54000, Pakistan. 
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Medical College Group of Hospitals i.e. Prime 

Teaching Hospital and Kuwait Teaching Hospital, 

Peshawar. The duration of the study was two years 

from September 2021 to August 2023. Sample size 

of 64 was calculated using the WHO sample size 

calculator. After taking approval from the institution 

review board (Letter No. Prime/IRB/2021-1010, 31-

08-2021) patients who presented with chronic 

pancreatitis were recruited through non-probability 

convenient sampling technique. The patients who 

underwent lateral pancreaticojejunostomy 

(Partington-Rochelle procedure) for chronic 

pancreatitis were included in this study. Information 

regarding age, gender, preoperative symptoms 

including abdominal pain, preoperative treatment & 

opioid or other analgesics, and preoperative quality 

of life was collected on the proforma. The 

postoperative QoL score, pain score & use of opioid 

or other analgesics were assessed at 8 weeks after 

the procedure. The pain score was calculated on the 

visual analog scale. The WHOQOL-BREF 

questionnaire was used to assess the quality of life in 

patients above 18 years of age.
11

 The pediatric 

quality of life inventory was used to assess the 

quality of life in patients below 18 years of age.
12

 

Cut-off value of quality of life scale was set at 60 or 

above. The scores were then transformed linearly to 

a 0-100 scale. 

 

STATISTICAL ANALYSIS 

The Statistical Package for the Social Sciences 

(SPSS) version 25 was used for data analysis. 

Quantitative variables like age, mean length of 

hospital stay, and QoL scale were expressed as 

mean±standard deviation (SD). Qualitative variables 

such as gender and use of opioid analgesics were 

expressed as frequencies & percentages. Paired t-test 

was applied for preoperative & postoperative mean 

pain scores & QoL scores. Chi-square test was used 

to compare preoperative and postoperative opioid 

analgesic use. A p-value of ≤0.05 is taken as 

significant.   

 

RESULTS 
Out of total of 64 patients, 44(68.8%) were male and 

20(31.2%) female patients. The mean age of the 

patients was 19.42±9.12 years, maximum and 

minimum ages were 44 years and 3 years, 

respectively. Fifty one (79.7%) patients had 

intractable abdominal pain. Most of the patients 

(82.8%) had received symptomatic treatment. These 

results are shown in Table 1. 

The mean length of stay (LOS) was 4.70±1.86 days, 

maximum and minimum LOS were 12 days and 3 

days, respectively. The mean preoperative pain score 

on the VAS was 8.13±1.06, maximum and minimum 

scores were 10 and 6, respectively. The mean pain 

score at 8 weeks follow-up was 1.48±1.40, 

maximum and minimum pain scores were 5 and 0, 

respectively. A significant difference was found on 

the comparison of preoperative & postoperative pain 

scores (p-value=0.001).  

Preoperatively, 44(68.8%) were taking opioid 

analgesic for pain control, while postoperatively 

9(14.1%) patients required opioid analgesics at 8 

weeks follow-up with a statistically significant 

difference (p-value=0.001). Out of the remaining 

55(85.9%) patients, 50(78.1%) did not require any 

analgesic at 8 weeks follow-up and 5(7.8%) were 

taking non-steroidal anti-inflammatory drugs 

(NSAIDs) for pain control. The mean preoperative 

QoL score was 30±15, whereas the mean 

postoperative QoL score was 65.23±17.40 with a 

minimum score of 12.50 and maximum of 87.50 at 8 

weeks follow-up. The QoL score determined a 

substantial improvement from a preoperative score 

to a postoperative score (p=0.001). This indicates a 

statistically significant enhancement in patients’ 

quality of life following the intervention (Table 2). 

 

Table 1: Study Variables of the Patients 
Study Variables Descriptive Statistics 

Age 

(Years) 
Mean±SD 19.42±9.12 

Gender 
Male 44(68.8%) 

Female 20(31.2%) 

Clinical Manifestations 

Pain 51(79.7%) 

Exocrine Insufficiency 12(18.7%) 

Bleeding Per Rectum 1(1.6%) 

Treatment Received 

(Before Surgery) 

Symptomatic Treatment 53(82.8%) 

Endoscopic Retrograde Cholangiopancreatography (ERCP) plus 

Stenting 
10(15.6%) 

Celiac Axis Block 1(1.6%) 
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Table 2: Comparison of Preoperative and Postoperative Variables  
Variables Preoperative Postoperative p-value 

Pain Score Mean±SD 8.13±1.06 1.48±1.40 0.001* 

Opioid Analgesics Use Frequency & Percentage 44(68.8%) 9(14.1%) 0.001* 

QoL Score Mean±SD 30±15 65.23±17.40 0.001* 

*Significant p-value 

 DISCUSSION 

Lateral pancreaticojejunostomy has shown 

remarkable results in the management of chronic 

pancreatitis. It has proved to be beneficial in 

managing intractable chronic abdominal pain, acute 

exacerbations of pain, and failure of non-invasive or 

less invasive procedures such as ERCP with 

stenting.
13

 In our study, the mean age of patients was 

19.42±9.12 years. Forty four (68.8%) patients were 

males and 20(31.2%) were females. Out of 64, 

51(79.7%) patients presented with abdominal pain. 

The mean length of stay was 4.70±1.86 days. 

Preoperative mean pain score on visual analog was 

8.13±1.06, whereas it was 1.48±1.40 postoperatively 

and only 9(14.1%) patients required opioids 

postoperatively. Fifty (78.1%) patients didn’t require 

any analgesic at 8 weeks follow-up. The mean QoL 

score was 30±15 preoperatively, while it was 

65.23±17.40 postoperatively at 8 weeks follow-up. 

In a study by Rege et al., a total of 62 patients going 

through LPJ were included. The mean age of the 

cohort was 41 years and 37(59.7%) patients were 

male. Pain was completely relieved in 48(77.4%) 

patients at one year follow-up.
14

 Islam et al. studied 

32 cases of chronic pancreatitis of which 27(84.3%) 

got complete recovery from pain. Among the rest of 

the five patients, 2 showed reoccurrence of 

preoperative symptoms and 3 died due to the 

development of postoperative complications. Overall 

pain-free survival rate was 84%, while recurrence 

rate was 6%.
15

 

In another study, Baste et al. studied the clinical 

outcomes of lateral pancreaticojejunostomy in 43 

patients of chronic pancreatitis and observed 

improvement postoperatively. The preoperative 

mean pain score among all 43 patients was found to 

be 5.2, indicating moderate pain, while the mean 

pain scores postoperatively at 15 days, 30 days, and 

3 months were 2.54, 2.28, and 0.14, respectively. 

These results showed significant improvement in 

pain after the procedure.
16

 

According to Hodgman et al., 60% of the patients 

with chronic pancreatitis had symptomatic 

improvement of abdominal pain after lateral 

pancreaticojejunostomy.
17

  

Another study included 66 patients of chronic 

pancreatitis to evaluate the outcome of LPJ. Twenty 

six (39.4%) patients were free of pain at the 3 year 

follow-up. Thirty four (51.5%) patients were opioid 

users at follow-up.
18

 

Our study showed a significant improvement in the 

quality of life after LPJ compared to the pre-surgical 

score. These results are in line with the previously 

published study by Pakosz-Golanowska et al. stating 

that the QoL improved significantly after surgery as 

is indicated by the Karnofsky index which increased 

significantly from a mean of 52% (40-70%) before 

surgery to 82% (70-90%) following surgery.
19

 Our 

study was also supported by research published by 

Waage et al. with a marked postoperative 

improvement in QoL.
20

 In contrast, Kalady et al. 

found a significantly lower long-term quality of life 

improvement at follow-up after surgery.
21

 

Another case study on LPJ done in India showed 

significant improvement in quality of life post-

surgery.
22 

Varshney et al. reported that LPJ resulted in better 

postoperative outcomes in terms of improved QoL & 

no requirement of oral analgesics.
23

 According to 

other studies, LPJ is a selected treatment that is 

linked to a lower risk of morbidity and long-term 

pain alleviation in patients with symptoms of 

chronic pancreatitis.
24,25

 Nag et al. included 24 

patients with chronic pancreatitis undergoing LPJ. 

Out of 24, 13(54%) were males and 11(46%) were 

females. According to them, there was a significant 

decrease in the pain score of the patients. Out of 24 

patients, excellent outcomes were seen in 17(70.8%) 

with no recurrence of pain, good in 6(25%) with 

required enzyme supplementation & NSAIDs 

occasionally, and fair in 1(4.2%) of the patients who 

required regular enzyme supplementation and 

NSAIDs. They concluded that LPJ is a feasible & 

safe technique in patients with chronic pancreatitis.
26 

 

 

CONCLUSION 

Lateral pancreaticojejunostomy results in significant 

improvement in quality of life, resolution of 

abdominal pain, and reduction in opioid 

consumption in patients with chronic pancreatitis. 

  

LIMITATIONS & RECOMMENDATIONS 

Our study has several limitations. The follow-up 

period was short. Future studies with longer follow-

up duration are suggested. Moreover, randomized 
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controlled trials are recommended for comparing it 

with other surgical modalities. 
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ABSTRACT 
Objective: To investigate the efficacy of ipsative assessment in medical education. 

Methodology: A phenomenological qualitative research methodology was used to conduct one-on-one semi-structured interviews with medical 

students during various training phases at Sahara Medical College, Narowal from May to July 2023. A total of 20 medical students from a 

private college participated in the study. The Otter web program was used to do a thematic analysis of the qualitative data acquired during 

interviews. 

Results: Ipsative assessment enhanced self-awareness and self-regulation in medical students, encouraging a culture of continual progress. 

Participants noted increased personal development and a focus on individual learning objectives. Ipsative assessment was viewed as an effective 

approach for competency improvement. 

Conclusion: Ipsative assessment has incredible potential in medical education, putting students at the core of their educational experience. It 

promotes self-directed learning, self-awareness, and continuous growth for medical students.  

 

Keywords: Self-regulation. Ipsative assessment. Medical education. 

 
INTRODUCTION 

psative assessment is an assessment emphasizing 

students’ progress by comparing them to how they 

were performing before rather than how others 

around them are functioning or a set standard. This is 

primarily defined by personal improvement and is 

established on a system of continuous development, 

encouraging the learner to reflect on their inferior and 

superior capabilities.
1
 In ipsative assessment, students 

are assessed against their own baseline, embedding 

self-reflective learning, self-regulation, and self-

direction.
2,3

 Such an approach confirms current 

educational theorists and practices, especially in 

educational environments where personalized learning 

and competency-based education are key priorities. 

Ipsative assessment aims to make students think about 

their educational experiences and empower them to 

develop a culture of ongoing improvement, personal, 

and professional growth. This type of self-assessment 

empowers the students to achieve their goals.
4 

Medical education is a continuously evolving field that 

tends to meet the needs of the growing healthcare 

system.
5
 The primary issue of concern is the 

assessment of medical students’ competency and 

readiness for clinical practice. Historically, medical 

education has utilized norm-referenced exams for 

evaluation. Nonetheless, they theoretically overlook 

each learner’s individual areas of development to 

categorize learners in relation to classmates.
6
 However, 

recent progress in educational theory and practice has 

introduced a change in assessment paradigms in 

medical education. Ipsative assessment is a growing 

paradigm focusing on an individual's growth and 

development in terms of his/her previous 

performance.
7 

This reflects a wider educational move 

towards valuing personal development, growth in 

experience, and independent learning. Ipsative 

assessment is a promising method for enabling medical 

learners to assess their competence and development 

of self-reflection.
5 

If incorporated into an existing system, example being 

the standards of the Accreditation Council for 

Graduate Medical Education in the United States and 

similar accreditation bodies around the world, ipsative 

assessment can help drive system transformation. 

Modern theories of adult learning, such as self-directed 

learning (SDL), have also argued that students need to 

be active participants in their education. This further 

emphasizes the importance of self-regulation, 

reflection, and evolution in the cultivation of fluency, 

as well as adaptability, in our healthcare workforce.
8 

The purpose of this study was to explore how ipsative 

assessment improves the medical student’s self-

reflection and competency growth and what are the 

issues that may be faced.  

 

METHODOLOGY 

This phenomenological qualitative study was 

conducted in interpretivist paradigm. After approval 

from ethical review board of the institution (Letter No: 

ERC/0030/2023, 10-01-2023), this study was 

conducted at Sahara Medical College, Narowal from 

May to July 2023. A total of 20 participants were taken 

from all 5 years of MBBS (4 from each). Data was 

collected through semi-structured interviews with 

I 

Sharif Medical & Dental College, Sharif Medical City. 

Sharif Medical City Road, Off Raiwind Road, Jati Umra,  

Lahore 54000, Pakistan. 

 

Correspondence: Dr. Farhat Ijaz  

Associate Professor Department of Physiology 

CMH Lahore Medical College & Institute of Dentistry, Lahore  

E-mail: farhat_khurram_rana@cmhlahore.edu.pk 

-------------------------------------- 

Received: January 1, 2024; Accepted: May 25, 2024 



Fahad Sarfraz, Ayesha Zubair, Salima Naveed Manji, Gulrez Amin, Muhammad Abdul Basit Ashraf, Sidra Latif, Farhat Ijaz and Hooria Kushef 
 

JSMDC Lahore, Pakistan 2024; Vol 10(01):38-42                                                                                                      39 

open-ended questions, according to the interview guide 

to explore an in-depth perspective of ipsative 

assessment. Informed written consent was obtained 

from all participants before the interviews. They were 

informed about the study’s purpose, voluntary 

participation, and the confidentiality of their responses. 

Depending on the preferences of the participants, the 

interviews were performed in person or by video 

conference in a quiet and comfortable environment. 

Usually lasting between thirty and sixty minutes, each 

interview allowed for in-depth conversations. Essential 

observations, thoughts, and ideas about the interview 

were recorded at the same time, to be used in data 

analysis. Participants were informed about the 

interview before time. Interviews were conducted in 

areas free from distraction and suitable for the 

participants. The interviews were audio-recorded to 

ensure accuracy in capturing their responses. 

Confidentiality was maintained by ensuring that all 

participants’ identities and responses were 

anonymized. Each participant was assigned a unique 

identifier to replace their personal information, such as 

their name or contact details, in the transcripts and any 

other documentation. Additionally, access to the data 

was restricted to the research team only, and measures 

were put in place to securely store and transmit the 

data, such as encryption and password protection. 

 

DATA ANALYSIS 

The audio recordings of the interviews were 

transcribed into written text using the Otter online 

application. The transcripts were systematically 

analyzed line by line. Codes or labels were assigned to 

segments of text representing specific concepts, 

themes, or patterns related to ipsative assessment. 

Codes were then organized into broader themes or 

categories, representing the key findings or recurring 

patterns in the qualitative data. The researchers 

interpreted the themes, exploring their meaning and 

significance in the context of the research questions. 

This involves a qualitative understanding of the data 

rather than statistical analysis.  

The interpretivist paradigm was used, recognizing that 

participants’ experiences are influenced by their 

individual interpretations and contexts.
9 

Data was 

collected and analyzed continually until redundancy 

was reached in order to achieve data saturation in our 

study. To develop a deeper, more comprehensive 

understanding of students’ perspectives, the researcher 

used a variety of data sources, primarily semi-

structured interviews with participants, observations, 

and field notes taken by the researcher during the 

interview. A number of steps were taken to ensure 

validity. We used member checking in conjunction 

with a participatory approach to establish interpretative 

validity. The participants reviewed the transcripts in 

order to verify the precision of the interviews. The 

excerpts provided in each of the themes further proved 

the descriptive validity. The study topic (research 

question), transcripts, and matrices were reviewed on a 

regular basis by a group of researchers (member 

checking), who tested each other’s interpretations for 

plausibility, robustness, and conformability before 

coming to a final conclusion. 

 

RESULTS 

A total of 20 students responded to the survey. 
Fostering self-awareness, enhancing self-regulation, 

personal growth, learning goals, self-reflection, 

continuous improvement, and competency 

development are the various themes emerged from the 

students. Major themes, subthemes, and students’ 

responses are shown in Table 1. Figure 1 shows word 

cloud showing the impact of self-reflection and 

competency development highlighted by the students. 

 

 

 
Figure 1: Word Cloud showing the Impact of Self-Reflection and Competency Development Highlighted by the 

Students 
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Table 2: Formation of Themes and Subthemes along with Relevant Verbatim 

Themes Subthemes Verbatim Quotes 

Fostering Self-Awareness 

Identifying Strengths and 

Weaknesses 

"With new understanding of this form of assessment, I found that 

ipsative assessment really made me think about where I stand 

compared to where I want to be." 

"When I see myself in the mirror relating to this new assessment 

tool, knowing that I'm being assessed based on my own progress, 

pushes me to stay on track and regulate my own learning." 

Objective Self-Appraisal 
"With ipsative assessment, I can see where I need to improve 

without feeling like I'm being compared to others." 

Motivation for Self-

Improvement 

"The awareness of areas needing improvement can serve as a 

powerful motivator, pushing students to invest time and effort in 

enhancing their competencies." 

Enhancing Self-Regulation 

Goal Setting 

"As undergraduate medical student, I think the goal setting is an 

important tool to progress on daily basis. Setting clear goals with 

ipsative assessment helps me stay focused and motivated." 

Monitoring Progress 

"Linking my 4
th

 year log book, regularly checking my progress 

against my goals helps me stay on track and adjust my study 

strategies as needed." 

Adaptive Learning 

Strategies 

"We have been familiarized with new learning strategies during 

our PERL module by the medical educationist so, if I notice I'm 

struggling with a topic, ipsative assessment prompts me to try 

different study methods until I find what works best for me." 

Ownership of Learning 

"When I was in my junior years I was not able to take ownership 

and I used to blame others for failing in any exam. Now in final 

year with knowledge of ipsative, I feel more responsible for my 

own learning. It's up to me to make the most of my education." 

Personal Growth 
Heightened Sense of 

Personal Growth 

"I feel like I've grown so much as a learner since I started focusing 

on my own development rather than comparing myself to others." 

"I never realized how much I could improve until I started using 

ipsative assessment. It's like a journey of self-discovery." 

Learning Goals 
Individualized Learning 

Objectives 

"Mostly the main aim and objective of a medical student, 

genuinely, is to pass the exam and how to do that is a million-

dollar question. This new knowledge of ipsative assessment 

encourages me to set goals that are meaningful to me and my 

future as a medical professional." 

"Instead of just trying to meet the standard, ipsative assessment 

encourages me to set my own standards and strive for excellence." 

Self-Reflection 
Facilitating Meaningful 

Self-Reflection 

"Reflection is the best tool to progress and to improve anything in 

your life. The feedback I get from ipsative assessment helps me 

reflect on my strengths and weaknesses, which in turn helps me 

improve." 

"I never used to reflect on my learning much, but now with my 

friends and peers, ipsative assessment has really changed that by 

observing them and making things change, I'm constantly thinking 

about what I can do better." 

Continuous Improvement 
Promoting a Culture of 

Continuous Improvement 

"Initially my aim was to pass the exam and to get through. Now 

with strong guidance of my teachers, I am thinking out of the box 

to set a broader vision, and with ipsative assessment, I see every 

challenge as an opportunity to grow.” 

“The teacher mentioned in the session that nothing can be stolen 

from us, ipsative assessment makes us want to improve ourselves 

for the better “Nobody can steal things from you.” 

Competency Development 
Perceived Value for 

Competency Development 

“From the perspective of the ipsative assessment, I think it is a 

beneficial element to help improve the areas of behavior I want to 

focus on in my future perspectives” 

“The fact that ipsative assessment is centered on my competencies 

as opposed to my scores within examinations, makes it more 

purposeful in my endeavor to become a doctor”. 
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DISCUSSION 

Qualitative analysis on ipsative assessment in medical 

education has provided considerable findings in 

enhancing self-awareness, regulating self-development 

of personality, and focusing on personal learning 

objectives of medical students. It also highlights, how 

the task value of ipsative assessment as a tool for 

competency development has been framed.
9
 

Ipsative assessment increases the self-awareness and 

self-regulation skills in students, which is identified in 

our study. This is in line with the principles of SDL 

that adult education theory advocates.
8
 van der Vleuten 

et al. also suggests that learning is a social process but 

as learning becomes more embedded in the individual, 

it moves from an external regulatory type of control to 

an internal type of self-regulation.
2
 Ipsative assessment 

meets this transition by engaging students to be more 

involved in their learning practice. This observation 

confirms the results of a new study undertaken by 

Ilhan. This highlights the significance of self-

regulation for academic success.
10 

Recent reviews by 

Chen et al. highlight the necessity for self-regulation 

and reflective practice in health professions 

education.
11

 By presenting our results in the light of 

these new publications, we re-emphasize the 

importance of ipsative assessment in current medical 

education contexts.
12 

In the present study, ipsative assessment also had a 

positive influence on medical students’ self-awareness. 

This means students began to be more aware of their 

own qualities and shortfalls; especially with respect to 

their work as well as what they need to work on. The 

results of our study support those of previous research, 

indicating the need to adapt teaching practices to the 

premises of self-directed learning, as this is likely to 

increase students’ understanding of their learning 

process and promote self-regulation.
13

 

This idea is echoed in the numerous accounts of the 

participants in the study elaborating that they 

experience a personal development upon getting 

engaged in some of the activities contained in the 

ipsative assessment.
14

 Ipsative assessment also enables 

the student to make independent evaluations of 

performance, thus making it to be transformative in 

learning. Additionally, the shift to specific learning 

outcomes in line with the concept of ipsative 

Assessment also led to capacitation in improving the 

compliance to diverse goals of the medical students. In 

the recent past, a study pointed to the lack of 

competency models in medical education because 

students are highly diverse and have different 

competencies and learning needs. Thus, they require 

different learning environment.
11 

The findings of our study thus reveal that the 

mechanism of ipsative assessment enhances Medical 

Education toward future improvement. This is well 

explained under the framework of lifelong learning 

which is gaining recognition of importance, especially 

in medical education.
10

 Thus, in conjunction with self-

reflection and the emphasis placed on students’ 

purposeful goal-setting for their learning process, 

ipsative assessment contributes to the formation of a 

‘growth mindset. 

This view has been enhanced through students' 

impression about competency-based medical education 

(CBME) by covet and ipsative assessment as a 

competent tool for fostering their competencies.
15

 

Competency-based medical education as a 

development approach, focuses more on attaining 

specific competencies/objectives rather than time-

based progression. Ipsative assessment is a feasible 

development for the implementation of CBME since it 

helps provide better feedback on core competencies 

and personal traits and provides options for 

individualized development.
15

 The value of ipsative 

assessment was revealed from the students’ perspective 

as an important tool in competency formation that 

aligns with CBME principles.
12 

This is in agreement 

with another study by Sandars, in which the elements 

of reciprocal peer teaching and peer feedback are 

found to be beneficial in developing students’ clinical 

competence.
7 

The research findings of our study correspond to 

recent publications that are relevant to medical 

education and assessment. A recent study has 

highlighted personalization and deliberate practice as 

two essential strategies for promoting self-regulation 

in health education, arts, and social sciences. These 

incorporate the value of reflection as a means of 

enhancing knowledge acquisition and enhancing the 

practice of the health care profession.
9
  

 

CONCLUSION 

Self-assessment opens the door as a useful technique 

in the modern medical training setting. Ipsative 

assessment has the power to reshape students’ learning 

path because it places students, not teachers, at the 

heart of the whole educational process. Our research 

has shown that ipsative assessment is a feasible tool 

for the advancement of self-actualization and learning.  

 

LIMITATIONS & RECOMMENDATIONS 
The study was done in a single private medical college 

and thus had some limitations in its generalization. To 

have a wider standpoint and to cover contextual 

factors, further research needs to be conducted with the 

participation of different medical colleges and 

universities. The study did not include quantitative 

data measurement and analysis. It is therefore 

imperative to incorporate numeric data, for example, 

surveys, administered tests, etc. to supplement this 

study in view to assess the effect of ipsative 

assessment on learning and performance.  
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Pulmonary Hypertension in Patients with Connective Tissue Disorders and 

Impaired Six Minute Walk Test 
Saliha Mushtaq, Urooj Fatima, Muhammad Adnan Khan, Aqeel Asghar, Nida Gohar, Tayyab Mushtaq 

 
ABSTRACT 

Objective: To determine the frequency of pulmonary hypertension in patients with connective tissue disorders with impaired six-minute 

walk test.  

Methodology: This descriptive cross-sectional study was conducted at the Department of Cardiology, Shaikh Zayed Hospital and Sharif 

Medical City Hospital, Lahore from October 2023 to March 2024. A total of 63 patients from both genders, aged between 20-50 years 

diagnosed with connective tissue disorder for at least 1 year having impaired 6-minute walk test were included. Informed written consent 

was taken from the patients. Non-probability convenient sampling technique was used to enroll patients. These patients underwent 

echocardiography and pulmonary hypertension was diagnosed if mean pulmonary artery pressure (mPAP) was >25 mmHg. Frequency of 

pulmonary hypertension was noted and data was stratified for age, gender, body mass index (BMI), residential status, and duration of 

disease. The Statistical Package for the Social Sciences (SPSS) version 24.0 was used for data analysis. 

Results: The mean age of patients was 36.7±7.7 years with 9(14.3%) males and 54(85.7%) females. The mean BMI of the patients was 

26.8±3.8 kg/m2 while the mean duration of the disease was 3.7±1.4 years. The majority of the patients [37(58.7%)]  were rural residents. 

Pulmonary hypertension was diagnosed in 7(11.1%) patients with connective tissue disorders and impaired 6-minute walk test. When 

stratified, the difference was insignificant across various subgroups of age (p=0.789), gender (p=1.000), BMI (p=0.754), residential status 

(p=0.928), and duration of disease (p=0.923). 

Conclusion: A substantial proportion of patients with connective tissue disorders and impaired 6-minute walk test had undiagnosed 

pulmonary hypertension irrespective of age, gender, BMI, residential status, and duration of disease of patients. 

 
Keywords: Pulmonary hypertension. Connective Tissue Disorders 

 

INTRODUCTION 

ulmonary hypertension (PH), characterized by 

elevated blood pressure in the pulmonary 

arteries, stems from various causes, including 

connective tissue disorders (CTDs).
1
 This complex 

cardiovascular condition often leads to 

complications such as right heart failure, exertional 

dyspnea, and impaired exercise tolerance. 
 
 

Pulmonary hypertension is now recognized as a 

prevalent and severe complication arising from 

connective tissue diseases. While PH typically 

manifests later in the course of these diseases, 

regular visits to rheumatologists or internists create a 

unique opportunity for early screening. This 

proactive approach facilitates timely intervention, 

potentially curbing the progression of pulmonary 

hypertension and averting premature mortality.
2
 

Connective tissue disorders encompass a spectrum 

of autoimmune and inflammatory conditions 

affecting the structural framework of the body. 

Among them, systemic sclerosis, systemic lupus 

erythematosus, and rheumatoid arthritis have been 

notably linked to an increased risk of developing 

pulmonary hypertension.
3
 The intricate mechanisms 

underlying this association involve chronic 

inflammation, vascular remodeling, and fibrosis, 

collectively contributing to pulmonary vascular 

resistance and ultimately, PH.
4 

Compounding the complexity of this relationship, 

impaired exercise capacity, as assessed by the six-

minute walk test (6MWT), emerges as a crucial 

indicator of disease severity.
3
 The 6MWT gauges 

functional capacity and reflects the ability of 

individuals to perform daily activities. In the context 

of PH and CTDs, a compromised 6MWT 

underscores the impact of pulmonary vascular 

involvement on physical well-being.
5
  

Existing literature has controversial results regarding 

the frequency of pulmonary hypertension in cases 

with connective tissue disorders and impaired six-

minute walk test ranging from 11.4% reported in 

Pakistan to 20.51% in Korea.
6
 

Given the variations in reported frequencies, this 

study was undertaken to ascertain this association 

between connective tissue disorders with impaired 

6MWT, and pulmonary hypertension. By producing 

existing literature and addressing gaps in knowledge, 

this research aims to contribute valuable insights that 
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may inform clinical management strategies and 

improve the overall care of individuals grappling 

with the complex interplay of PH and CTDs, in 

future practice. 

 

METHODOLOGY 

This descriptive cross-sectional study was conducted 

at the Department of Cardiology, Shaikh Zayed 

Hospital and Sharif Medical City Hospital, Lahore 

from October 2023 to March 2024. After approval 

from the ethical review committee (Letter No. 

SMDC/SMRC/309-23, 19-09-2023), 63 patients 

were included with a 95% confidence level and 10% 

margin of error with the anticipated frequency of 

pulmonary hypertension in cases with CTD and 

impaired six-minute walk test as 20.51% in previous 

studies.
7
 Non-probability convenient sampling 

technique was used to enroll patients. An informed 

consent was taken from all the subjects and baseline 

characteristics were noted. Inclusion criteria were 

patients of both genders with age between 20-50 

years and diagnosed with connective tissue disorders 

that were documented cases of rheumatoid arthritis, 

systemic lupus erythematosus, scleroderma, Sjogern 

syndrome for at least 1 year. The exclusion criterion 

was patients with valvular heart diseases, congenital 

heart diseases, limitation in walking, heart failure, or 

end-stage renal or liver failure. Then all of these 

cases underwent a minute walk test. The patients 

were asked to walk on the hard flat hall of at least 

length of 30 m for six minutes. The patient increased 

the pace slowly on instructions. Pulse oximeter was 

used to monitor the oxygen saturation level. The 

patients were monitored by a resident doctor. 

Impaired 6MWT was labelled where the distance 

covered in 6 minutes was less than 0.26 miles or 

oxygen checked on the pulse oximeter dropped 

below 90%. Pulmonary Hypertension was assessed 

on the basis of echocardiography and was labelled as 

yes where mPAP was >25 mmHg.
8
 The patients 

with impaired 6MWT underwent transthoracic 

echocardiography by a consultant with at least 1 year 

post-fellowship experience. Data regarding age, 

gender, BMI, residential status, and duration of 

disease. All of these results were collected and 

recorded on the proforma. 

 

STATISTICAL ANALYSIS 
The Statistical Package for the Social Sciences 

(SPSS) version 24.0 was used for data analysis. For 

quantitative variables such as age, BMI, and 

duration of connective tissue disorder, mean±SD 

was calculated. Frequencies and percentages were 

used for categorical variables i.e. gender, residential 

status, and presence of pulmonary hypertension. To 

address effect modifiers, the frequency of pulmonary 

hypertension was stratified for age, gender, BMI, 

residence, and duration of connective tissue disorder, 

and Chi-square test was applied. A p-value of ≤0.05 

was taken as significant. 

 

RESULTS 
The age distribution of the study participants varied 

from 20-50 years with a mean age of 36.7±7.7 years. 

A significant proportion 33(52.4%) of the subjects 

were 35 years old or older. Gender distribution 

revealed 9(14.3%) male and 54(85.7%) female 

patients. The mean BMI was 26.8±3.8 kg/m
2
. 

Obesity was observed in 15(23.8%) participants. The 

majority of the participants [37(58.7%)] resided in 

rural areas. The mean duration of disease was 

3.7±1.4 years as shown in Table 1. Pulmonary 

hypertension was diagnosed in 7(11.1%) patients 

with connective tissue disorder and impaired 6-

minute walk test. When stratified, the difference was 

insignificant for age (p=0.789), gender (p=1.000), 

BMI (p-value=0.754), residential status (p=0.928), 

and duration of disease (p=0.923) as given in Table 

2. 

Table 1: Demographic Features of Study Participants 
Study Variables Descriptive Statistics 

Age  

(Years) 

Mean±SD 36.7±7.7 

<35  30(47.6%) 

≥35  33(52.4%) 

Gender 
Male 9(14.3%) 

Female 54(85.7%) 

BMI  

(kg/m
2
) 

Non-Obese (<30) 48(76.2%) 

Obese (≥30) 15(23.8%) 

Residence 
Rural 37(58.7%) 

Urban 26(41.3%) 

Duration of Disease  

(Years) 

Mean±SD 3.7±1.4 

<4 years 19(30.2%) 

≥4 years 44(69.8%) 
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Table 2: Stratification of PH according to Age, Gender, BMI, Residency, and Duration of Disease 

Study Variables 

Pulmonary Hypertension 

Frequency & Percentage p-value 

Yes No 

Age 

(Years) 

<35  3(10.0%) 27(90.0%) 
0.789 

≥35 4(12.1%) 29(87.9%) 

Gender 
Male 1(11.1%) 8(88.9%) 

1.000 
Female 6(11.1%) 48(88.9%) 

BMI  

(kg/m
2
) 

Non-Obese (<30) 5(10.4%) 43(89.6%) 
0.754 

Obese (≥30) 2(13.3%) 13(86.7%) 

Residence 
Rural 4(10.8%) 33(89.2%) 

0.928 
Urban 3(11.5%) 23(88.5%) 

Duration of Disease 

(Years) 

<4  2(10.5%) 17(89.5%) 
0.923 

≥4  5(11.4%) 39(88.6%) 

 
DISCUSSION 

Pulmonary hypertension is a progressive condition 

characterized by heightened pulmonary arterial 

pressure and increased vascular resistance, leading 

to the potential development of right heart failure 

and increased mortality risk.
9
 Despite being 

categorized as an orphan disease, its prevalence, 

encompassing all subtypes, can extend up to 15 

cases per million.
10

 Unfortunately, conventional 

symptoms and physical examinations prove 

inadequate for early PH detection, primarily due to 

their delayed onset and non-specific nature. Hence, 

emphasizing early detection strategies during routine 

medical consultations becomes pivotal in mitigating 

its impact.
11,12

 Echocardiography is a useful tool in 

the diagnosis but it cannot be performed in routine 

unless there is a high index of suspicion.
5
  

In this study, patients diagnosed with connective 

tissue diseases exhibited a mean age of 36.7±7.7 

years. The gender distribution revealed 9 (14.3%) 

male and 54 (85.7%) female patients, resulting in a 

male-to-female ratio of 1:6. Mean duration of the 

disease was 3.7±1.4 years.  

Ahsan et al. studied 603 patients presenting with 

connective tissue disease at Jinnah Postgraduate 

Medical Centre, Karachi and reported a mean age of 

35.2±12 years.
13

 They observed a similar female 

predominance among such patients with a male-to-

female ratio of 1:4. Mean duration of disease in their 

series was 3.2±2 years. In another recent study 

conducted by Dahani et al. at the same institute, the 

authors reported a similar mean age of 35.1±12.5 

years among such patients and a male-to-female 

ratio of 1:9. Mean duration of disease in their series 

was 3.8±4.3 years.
14

 Another Indian study observed 

a comparable mean age of 38.2±14.5 years among 

such patients. They reported comparable female 

predominance with male to female ratio of 1:2.1.
15

 

In the present study, pulmonary hypertension was 

diagnosed in 7 (11.1%) patients with connective 

tissue disorders and impaired 6-minute walk test. 

When stratified, no statistically significant difference 

was observed in the frequency of pulmonary 

hypertension across various subgroups of patients 

based on age (p-value=0.789), gender (p-

value=1.000), BMI (p-value=0.754), residential 

status (p-value=0.928) and duration of disease (p-

value=0.923). 

Another study reported that 11.4% of patients with 

connective tissue diseases had previously 

undiagnosed pulmonary hypertension.
14

 Similar 

frequency of pulmonary hypertension (11.6%) was 

noted among patients with CTDs in another study.
16

 

These findings align with the study by Jung et al. in 

Korea, who reported a prevalence of 10.7%.
17

 The 

varying prevalence rates across different regions and 

studies highlight the importance of continued 

vigilance and comprehensive screening strategies for 

early detection and management of pulmonary 

hypertension in this patient population. Such insights 

contribute to a deeper understanding of the disease 

burden and aid in the development of targeted 

interventions to improve patient outcomes and 

quality of life.
17

 Another study found an 

insignificant difference for subgroups of age 

(p=0.789), gender (p=1.000), BMI (p-value=0.754), 

residential status (p=0.928) and duration of disease 

(p=0.923).
15

 

 

CONCLUSION 
A substantial proportion of patients with connective 

tissue disorders and impaired 6-minute walk test had 

undiagnosed pulmonary hypertension irrespective of 

age, gender, BMI, residential status, and duration of 

disease of patients. This advocates routine 

echocardiographic screening of such patients for 
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timely diagnosis and management of pulmonary 

hypertension.  

 

LIMITATIONS & RECOMMENDATIONS 
A significant limitation of this study was the lack of 

association between the presence of pulmonary 

hypertension, its outcome, and the specific type of 

underlying connective tissue disease. Further studies 

were recommended to address this gap, and such a 

study is strongly recommended.  
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Association of Binge-Eating Disorders and Cardiovascular Diseases: A Literature 

Review 
Fateema Tanveer, Um ul Baneen Zehra, Farhat Ijaz, Iram Mansoor, Mohammad Shah Hussain, 

Muhammad Ali Lak 
 
ABSTRACT 

Objective: To investigate the correlation between binge-eating disorders (BED) and cardiovascular diseases (CVD), synthesizing existing 

literature to identify risk factors and assess the extent of association. 

Methodology: This review was conducted using PubMed, Cochrane Library, and Google Scholar, the primary database from January to 

October 2023. The search strategy included keywords related to BED, obesity, CVD, and eating habits. Only articles published within the 

past 12 years were considered. Inclusion criteria focused on studies assessing BED as a risk factor for CVD. Data extraction & synthesis 

were performed and the quality of included studies was assessed. 

Results: The studies demonstrated a positive association between BED and various CVD outcomes, including hypertension, 

hyperlipidemia, and bradycardia. However, our results lacked numerical or categorical data representation. 

Conclusion: This review provides compelling evidence supporting a direct link between BED and CVD, highlighting the increased risk of 

cardiovascular conditions independent of obesity. Lifestyle modifications and patient education are recommended interventions.  

 

Keywords: Cardiovascular diseases. Binge-eating disorder. Ischemic heart disease.  

 
INTRODUCTION 

inge-eating disorder is known for its 

multifactorial etiology and it is the most 

common eating disorder which can occur 

with obesity, psychological, physical, and mental 

comorbidities such as anxiety and depression.
1,2

 

Binge-eating disorder is defined as continuous 

episodes of eating without preventing weight gain 

through compensatory behaviors.
1
 In the United 

States (US), the lifetime prevalence of BED is 

2.6%.
2 
The female-to-male ratio in BED is balanced, 

in contrast to other eating disorders. It is seen to be 

the most prevalent among older individuals, 

especially males.
3
 There are many treatments for 

BED but the patient population seeking treatment is 

low. Currently, cognitive behavioral therapy (CBT) 

is a treatment of choice. It not only helps with the 

remission of binge-eating disorder but also improves 

associated general and specific psychopathologies.
4
 

Research has shown that BED is also associated with 

other medical comorbidities.
5,6 

According to a study conducted in 2015, about 1 in 3 

people die globally due to cardiovascular diseases, 

and it is widely known that disease symptoms have a 

chronic onset starting in middle age. Obesity has 

been shown to be the most independent factor of all 

other risk factors which affect CVD.
7
 In a cross-

sectional study on Latinos to assess the high risk of 

CVD, it was concluded that there was an association 

between dysfunctional eating patterns and CVD 

metabolic risk factors.
8
 The best way to manage 

CVD is to identify the risk factors, closely monitor 

them, introduce lifestyle changes, and involve a 

multidisciplinary team.
9
 

The aim of the current study was to conduct a 

literature review to examine the association between 

binge-eating disorders and cardiovascular diseases. 

In addition, it would help synthesize existing 

literature for identifying risk factors, assessing the 

extent of the association, and contributing insights 

for informing future research and potential 

interventions in this context. 

 

METHODOLOGY 
In this literature review, electronic databases 

including PubMed, Cochrane Library, and Google 

Scholar, were systematically searched in January 

2023. We thoroughly went through the articles and 

narrated the ones which showed a linkage between 

BED and CVD. Medical Subject Heading (MeSH) 

words and keywords used for search include binge-

eating disorder, obesity, cardiovascular diseases, 

ischemic heart disease (IHD), coronary artery 

disease, eating habits, CVD and eating disorders, 

and cardiovascular disease risk factors. The number 

of articles found with each keyword are shown in 

Table 1 It is noteworthy that to guarantee the 

inclusion of thorough and robust findings, 

unpublished work and solitary abstracts were 
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purposefully excluded from the study. To include 

current research and insights from the modern era, 

only complete publications published in the last 12 

years were considered, in keeping with the study’s 

scope.   

The search was done on PubMed, Cochrane Library, 

and Google Scholar using the keywords: 

cardiovascular diseases, which showed 2842428 

results, ischemic heart disease, which generated 

551197 results, binge-eating disorders, which 

generated 5463 results, obesity, which generated 

430082, eating habits which generated 213465, 

coronary artery disease which generated 189875, 

cardiovascular diseases and binge-eating disorders 

which generated 49 results. 

Out of the 49 articles, 34 were excluded based on 

selection criteria (full-text and human). Out of 15 

studies reviewed, 5 were irrelevant studies. In the 

end, 10 articles were included in the final analysis, 

all of which show a positive linkage between BED 

and CVD (Figure 1). 

The study evaluated the relationship between binge-

eating disorder and cardiovascular diseases, 

including hypertension, metabolic syndrome, and 

dyslipidemias. The analysis delved into the results 

obtained from the studies, providing insights into the 

association between BED and these cardiovascular 

conditions. Additionally, the manuscript discussed 

the potential implications of these findings for 

clinical practice and public health interventions 

aimed at managing both BED and cardiovascular 

diseases. 
 

RESULTS 

One of the included studies was a cross-sectional, 

correlational study with a sample of 111 patients 

with cardiovascular diseases, out of which binge-

eating disorder was present in 18% of patients. So, 

this study showed a positive association between 

CVD and BED.
10

 One of the review articles showed 

a strong association between BED and CVD.
11

 Two 

studies suggested that mental illnesses including 

eating disorders are associated with hypertension 

and hypertriglyceridemia.
12,13

 A cohort study in the 

USA with 350 participants of BED and 1875 

controls scheduled for bariatric surgery analyzed that 

BED contributes to specific medical comorbidities in 

severely obese patients.
14

 A study conducted in 

Spain in 2019 showed a positive link between 

bradycardia and all eating disorders including 

BED.
15

 Moreover, a study done in Japan showed that 

eating disorders are associated with raised serum 

lipid levels.
16

 Lastly, a study done in Sweden in 

2016 showed a positive linkage between CVD and 

BED.
17

 

According to an epidemiological data, patients with 

night eating syndrome were more likely to gain 

weight, become obese, and develop cardiometabolic 

diseases due to the consumption of large, mixed 

meals along with irregular sleep patterns.
18

 

An analysis of a nationwide epidemiological 

database of around two million individuals without 

prior cardiovascular disease revealed that 51% of the 

general population had suboptimal eating habits. 

These habits were independently linked to a higher 

risk of CVD, including myocardial infarction, angina 

pectoris, stroke, and heart failure (Table 2).
19

 

 

DISCUSSION 
The current study investigated the association 

between BED and CVD using literature data. A 

study conducted by Garcia et al. in Spain revealed 

that compulsive overeating disorder was prevalent 

among cardiovascular disease patients, affecting 

18% of them. It underscored the association between 

BED, body mass index, and anxiety, emphasizing 

the importance of a comprehensive evaluation of 

patients with cardiovascular conditions. The findings 

highlighted the importance of addressing both 

mental and physical health aspects in the care of 

these patients.
10

 Another study reinforced that binge-

eating disorder was linked with significant medical 

comorbidity beyond obesity alone. It emphasized the 

necessity for further investigation into the broader 

medical comorbidities associated with BED and how 

they intersected with obesity and concurrent 

psychiatric disorders.
11

 A study done in the USA 

revealed independent associations between binge-

eating disorder and comorbidities such as impaired 

glucose levels, high triglycerides, and urinary 

incontinence. Even after adjusting for demographic 

and health factors, BED remained linked to these 

conditions.
14

 

Similarly, another study found that binge-eating 

disorder was associated with a wide range of 

diseases, with the strongest links observed for 

diabetes and circulatory system disorders, likely 

indicative of components of metabolic syndrome. 

Interestingly, individuals with BED who also had 

comorbid obesity were more likely to have a history 

of respiratory and gastrointestinal diseases compared 

to those without obesity. Importantly, the increased 

risk of certain somatic diseases in individuals with 

BED could not solely be attributed to obesity or 

other psychiatric comorbidities.
17 
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Table 1: Search Results with Simple Keywords & MeSH Words 

Keywords Database Number of Results 

Binge-eating Disorder  PubMed/Google Scholar/Cochrane Library 5463 

Obesity PubMed /Google Scholar/Cochrane Library 430082 

Cardiovascular Disease  PubMed/Google Scholar 2842428 

Cardiovascular Risk Factors PubMed/Google Scholar/Cochrane Library 275744 

CVD and Eating Disorders PubMed/Google Scholar/Cochrane Library 148 

Cardiovascular Diseases and Binge-eating Disorder PubMed/Google Scholar/Cochrane Library 49 

Ischemic Heart Disease PubMed/Google Scholar 551197 

Coronary Artery Disease PubMed/Google Scholar/Cochrane Library 189875 

Eating Habits PubMed/Google Scholar/Cochrane Library 213465 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Flow Chart of Empirical Studies and Reviews 
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Records Identified from: 
databases (n=49) 

Registers (n=0) 

Records removed before screening: 

Duplicate records (n=49) 

Records marked as ineligible by 

automation  tools (n=0) 

Records removed for other reasons 

(n=0) 

 

Records Excluded (n=34) Records Screened (n=49) 

Reports not Retrieved (n=0) Reports Sought for Retrieval (n=15) 

Reports Excluded (n=05) Reports Assessed for Eligibility (n=15) 

Studies Included in Review (n=10) 
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Table 2: Research Studies Correlating BED and CVD 

Sr. No. Author Journal Year Country 
Sample 

Population 
Conclusion 

Study 

Design 

1 Kinsey et al. [18] Nutrients 2015 USA - 

Consuming large meals 

at night time leads to 

obesity and 

cardiometabolic diseases 

Review 

2 Stein et al. [12] 
Gen Hosp 

Psychiatry 
2014 

19 

countries 

52,095 adults 

from 19 countries 

Most mental illnesses, 

including eating 

disorders, are associated 

with hypertension 

Cross-

sectional  

3 Solmi et al. [13] 
Acta Psychiatr 

Scand 
2021 Brazil 

13,388 

participants 

Researcher shows an 

increased risk of 

hypertriglyceridemia and 

hypertension in binge-

eating individuals 

Cohort  

4 Garcia et al. [10] 

Rev Lat Am 

Enfermagem 

 

2018 Spain 

111 patients with 

cardiovascular 

diseases 

There is a positive 

linkage between BED 

and CVD  

Cross-

sectional, 

correlational  

5 Kaneko et al. [19]  Atherosclerosis 2021 Japan 1941125 

The findings underscore 

the importance of 

optimal eating behaviors 

for the primary 

prevention of CVD 

Cross-

sectional 

6 Thornton et al. [17] Int J Eat Disord 2016 Sweden 
850 cases with 

BED 

BED is associated with a 

risk of circulatory system 

diseases 

Case-control  

7 Mitchell et al. [14] Int J Eat Disord  2015 USA 

2225 Bariatric 

surgery 

candidates 

BED contributes to 

specific medical 

comorbidities in severely 

obese patients 

 Prospective 

Case-control 

8 Olguin et al. [11] Eat Weight Disord 2016 NA 
Patients with 

BED 

There is an association 

between BED and CVD 

Narrative 

review 

9 Marin et al. [15] Rev Med Chil 2019 Spain 53 women 

There's a link between 

bradycardia and all 

eating disorders, 

including BED 

Cross-

sectional 

descriptive  

10 Nakai et al. [16] Intern Med 2016 Japan 

732 Japanese 

women with 

eating disorders 

Eating disorders are 

associated with raised 

serum lipid levels 

Cohort  

 

 

A cross-sectional study conducted in 19 countries 

revealed significant associations between various 

psychiatric disorders and the subsequent diagnosis of 

hypertension, even after adjusting for psychiatric 

comorbidity. Specifically, depression, panic 

disorder, social phobia, specific phobia, binge-eating 

disorder, bulimia nervosa, alcohol abuse, and drug 

abuse were all linked to hypertension.
12

 

A study showed that individuals who engaged in 

binge-eating had a higher likelihood of developing 

metabolic syndrome due to elevated body mass 

index (BMI). Furthermore, they faced increased 

risks of hypertriglyceridemia and hypertension, even 

when considering factors other than BMI. These 

findings suggested potential causal relationships 

between binge-eating behavior and metabolic health 

issues.
13

 Another study by Nakai et al. aimed to 

evaluate risk factors for cardiovascular diseases in 

different groups of feeding and eating disorders by 

investigating lipid abnormalities in a large Japanese 

cohort. Participants included 732 women with 

anorexia nervosa, bulimia nervosa, and BED. The 

study highlighted the presence of elevated low-

density lipoproteins cholesterol and non-high-

density lipoprotein cholesterol levels across all 

eating disorder groups, suggesting an increased risk 

of cardiovascular diseases, particularly considering 

the chronic nature of these conditions.
16 

A study carried out in Spain demonstrated a positive 

correlation between bradycardia and all eating 

https://pubmed.ncbi.nlm.nih.gov/?term=Stein+DJ&cauthor_id=24342112
https://pubmed.ncbi.nlm.nih.gov/?term=Solmi+F&cauthor_id=34333757
https://pubmed.ncbi.nlm.nih.gov/?term=Thornton+LM&cauthor_id=27642179
https://pubmed.ncbi.nlm.nih.gov/?term=Mar%C3%ADn+B+V&cauthor_id=30848764
https://pubmed.ncbi.nlm.nih.gov/?term=Nakai+Y&cauthor_id=27432092
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disorders, including BED.
15

 Large, mixed meals and 

inconsistent sleep patterns were associated with 

increased risk of weight gain, obesity, and 

cardiometabolic diseases in individuals with night 

eating syndrome, according to a study done in the 

United States.
18 

A countrywide epidemiological database containing 

almost two million people who had never had 

cardiovascular illness was used in another Japanese 

study, which found that 51% of the general 

population had unhealthy eating habits. An increased 

risk of CVD, which includes myocardial infarction, 

angina pectoris, stroke, and heart failure, has been 

independently associated to these practices.
19

 

Genetic links between BED and CVD exist. Shared 

deoxyribonucleic acid (DNA) methylation suggests 

BED as a risk factor for CVD.
20,21

 Following an 

eating routine and losing weight are key predictive 

factors for dietary issues which have been displayed 

to influence DNA methylation designs across 

different body tissues.
22

 Understanding epigenetics 

gives an open door with respect to therapeutic and 

diagnostic platforms; this makes it easier to come up 

with ways to treat the disease and properly screen 

for people at high risk.
23,24

 

Many changes in diet, medicines, alcohol use, and 

smoking can act as a stressor in triggering CVD.
25

 

However, minority status, deprivation, violence, 

trauma, and major mental health illnesses are 

possible risk factors for binge-eating disorder. An 

unhealthy diet is a risk factor for both BED and 

CVD as it influences binge-eating and eventually is 

a cause of cardiovascular disorders.
26

 Another 

particular risk factor identified in eating disorders is 

the cultural pressure for a thinner appearance.
27

 

Smoking cessation, diet therapy, and exercise 

therapy are all lifestyle modifications enlisted in 

Japan’s Atherosclerotic Cardiovascular Disease 

guidelines for disease prevention.
28

 Progression and 

development of peripheral arterial disease (PAD) 

and complications, including major adverse 

cardiovascular events and major adverse limb 

events, are shown to be affected by dietary patterns 

and eating disorders. Obesity is an important risk 

factor of PAD. It results from BED response to 

distress and discomfort that leads to recurrent 

episodes of overeating with resultant weight gain.
29

 

Aging is a significant risk factor and a leading cause 

of death in CVD.
22

 Binge-eating disorder and CVD 

are both prevalent in children and adolescents, 

causing physical and mental health problems. The 

peak age of BED onset is late adolescence, and 

childhood obesity is a significant factor in the 

development of CVD during adolescence. To further 

cement such a claim, childhood obesity according to 

the above-given literature has a significant role to 

play in the development of adolescent CVD and 

BED. Although evidence suggests that BED is more 

common in females, it is, in reality, highest in 

males.
30,31

 On the other hand, cardiovascular 

diseases have a chronic onset starting in middle age, 

it is pertinent to shed light on the fact that BED, 

according to the published literature is most 

prevalent in older individuals. Aging leads to 

uniform and generalized structural degeneration and 

functional decline, even if different cardiovascular 

system components may be affected quite 

heterogeneously. Furthermore, as discussed above, 

obesity is the most independent risk factor affecting 

cardiovascular diseases, thus serving as a 

pathological bridge between CVD and BED. Enough 

evidence shows that overweight/obese people and 

sexual minorities are more likely to meet the 

diagnostic criteria of disordered eating than 

heterosexuals and people having normal 

BMI/smaller bodies.
32

 Binge-eating disorder and 

night eating syndrome are associated with obesity, 

increased risk of metabolic dysfunction, 

psychopathology, and various treatment options 

including CBT and selective serotonin reuptake 

inhibitors.
33

  

 

CONCLUSION 

Following a thorough examination of prior studies, 

we established a direct link between cardiovascular 

diseases and binge-eating disorders. Studies also 

revealed a higher incidence of hypertension, 

hyperlipidemia, and hypertriglyceridemia, 

irrespective of obesity, in individuals with eating 

disorders. Consequently, BED should be recognized 

as a risk factor for cardiovascular diseases. 

Physicians should advise lifestyle modification to 

their patients and educate them about this 

association.  
 

STRENGTHS & LIMITATIONS  

A main limitation to this review is the small number 

of available studies. That's why we incorporated 

studies of all qualities which affect the robustness of 

our findings. The manuscript “Binge-eating Disorder 

and Cardiovascular Diseases” underwent a risk of 

bias assessment to ensure the reliability of its 

findings. Selection bias was scrutinized to ascertain 

if the sample adequately represented individuals 

with binge-eating disorder and cardiovascular 

diseases. Measurement bias was evaluated 

concerning the methods used to measure BED, 

CVD, and associated risk factors, ensuring their 
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validity. Confounding bias was addressed by 

assessing the control of potential confounding 

variables, such as age, sex, and comorbidities, in the 

analysis. Reporting bias was considered to ensure 

transparent reporting of all relevant data, including 

negative findings. Publication bias was also 

scrutinized to determine if only significant results 

were included, potentially skewing the overall 

conclusion. These assessments aimed to enhance the 

integrity and reliability of the manuscript’s 

conclusion regarding the relationship between BED 

and CVD. Heterogeneity among included studies, 

such as differences in populations, interventions, and 

outcomes, may limit the ability to draw definitive 

conclusions.  
 

RECOMMENDATIONS 

Based on our findings in this review, we recommend 

awareness programs on binge-eating disorders. 

Physicians should advise lifestyle modifications, 

especially regarding a healthy diet to their patients 

and educate them while offering CBT as the 

treatment of choice for binge-eating disorders. 

Further research addressing identified deficiencies is 

warranted to enhance understanding and inform 

clinical practice. 
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PLAGIARISM POLICY:  

Publications are the end-products of the scientific work and their quality reflects the research work. A published 

paper becomes a source for references, post-publication review, and critique. To contribute to the bulk of knowledge, 

the paper should be credible. 

 JSMDC follows the ICMJE and HEC criteria for all types of plagiarism. The criteria can be accessed 

at www.icmje.org and  www.hec.gov.pk. 

 All the submitted manuscripts will be checked for potential plagiarism by "TURNITIN" software. Articles with a 

similarity index of more than 19% and any single source similarity index of ≥5% will not be published. The 

manuscript will be sent back to the author for revision to bring the similarity index down to the permissible limit. 

After revision, it will again be checked through the "TURNITIN" for plagiarism. If the similarity report is <19%, 

it will be processed further. The article will be sent back to the author again for corrections if the similarity index 

is still more than 19%. If the author fails to rectify after the second revision, then the manuscript is rejected. 

 If the submitted article is found to have been totally or substantially plagiarized then the article is rejected 

outright and the corresponding author will be informed regarding this misconduct. The author will be asked to 

give a written explanation. 

 For published articles, the allegedly plagiarized article will be temporarily retracted from the issue and a notice 

to the effect will be published in the JSMDC. The author will be asked for an explanation. In case of 

unsatisfactory explanation or non-response, the article will be permanently retracted and the author will be 

blacklisted. 

  

PEER-REVIEW POLICY:  

 JSMDC follows a double-blind peer-review process in which both the reviewer and the author remain 

anonymous throughout the process of review.  

 Reviewers are selected according to their specialty and expertise.  

 The reviewer database is updated regularly.  

 Each manuscript is sent to two external peer reviewers.  

 Once the reviewed manuscript is received from both the reviewers, their comments/suggestions are 

communicated to the author for correction.  

 The revised manuscript received from the author is re-assessed by the reviewer/editor and the final decision 

regarding article acceptance/rejection is also made by the editor.  

 

MANUSCRIPT SUBMISSION GUIDELINES: 

ORIGINAL ARTICLES: Original articles should report original research of relevance to clinical medicine. The 

article should not exceed 4500 words in length (excluding title page, abstract, tables, figures, and references). The 

original article should follow the basic structure of abstract, introduction, methodology, statistical analysis, results, 

discussion, conclusion, limitations &, recommendations of the study, and references.  

Abstract: It should contain a structured abstract of about 250 words. The abstract must have four sections: 

objectives, methodology, results, and conclusion. Three to five keywords should be given as per Medical Subject 

Heading (MeSH).  

Introduction: The introduction should clearly describe the topic with a brief literature review. All abbreviations 

used should be first preceded by the word for which it stands. At the end of the introduction, mention the rationale or 

scientific significance of the study.  

Methodology: The methodology should include the study design, place of the study conducted, sample size, 

sampling technique, ethical consideration, consent, and method & equipment used for research work.  

Statistical Analysis: Mention the software used for data analysis and the statistical tests applied. 

Results: Text, tables, and figures should be used for illustration of results. Figures and tables should be numbered in 

order of appearance in the text. Legends for the tables and figures should be typed double-spaced and should include 

a description of the features shown. All numbers and percentages should be triple-checked. Previously published 

material and figures should include permission to reproduce from the original publication and original author. 

Photographs with faces should be accompanied by permission to publish from the subject of the photograph or by a 

parent in case of a minor. Colored photographs should be submitted in JPEG format.  

Discussion: The results of the study should be interpreted with reference to other latest studies.  
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Conclusion: The conclusion should be clear and concise.  

Limitations of the study 

Recommendations of the study  
References: References must be numbered consecutively according to their appearance in the text. References 

should be cited in the correct “Vancouver style” with a DOI number. List all authors if the total number of authors is 

six or less and for more than six authors use et al. after six. Journal names should be abbreviated according to the 

Index Medicus/MEDLINE. The date of access should be provided for online citations. References should not be 

older than the last five years.  
 

CLINICAL CASE REPORTS: Must be of academic & educational value and provide relevance to the disease 

being reported as unusual. It should have a non-structured abstract of about 100-150 words (case-specific) with 

around 6-8 references and 3 keywords. 
 

LETTER TO THE EDITOR (LTE): It is usually a type of short communication that can be written on any topic 

that attracts the attention of the reader. There are different types of letters to the editor. If the purpose of the LTE is to 

comment on a published article, the first sentence of the LTE should include the name of the published article‟s first 

author along with the title of the published article and then the comments. If the LTE is a reply to a previously 

submitted LTE, the first sentence should include the name of the letter‟s author and cite the letter as a reference. The 

previously published article should then be referenced as well either in the body of the text or at the end of the 

response to the LTE. 
 

PHOTO ESSAYS: The journal accepts manuscripts for consideration as photo essays. These essays include the 

visual presentation of material where the prime emphasis is on the images. These images can include colored images, 

angiograms, optical coherence tomography, histologic sections, x-rays, ultrasounds, and other studies. The images 

can be an outstanding presentation of classic findings, atypical findings, or new findings. These are not case reports, 

but rather a visual presentation of material as a teaching tool. The images need to be of the highest quality. The 

accompanying manuscript should be limited to a total of 300 words. A maximum of 6-10 separate images and 6 

references can be included. 
 

REVIEW ARTICLE: This should consist of a critical overview/analysis of some relatively narrow topic providing 

background and the recent development with reference to the original literature. It should incorporate the author's 

original work on the same subject. The review article should be 2500 to 3000 words in length. It should have a non-

structured abstract of 150 words with a minimum of 3 keywords. An author can write a review article only if he/she 

has written a minimum of three original research articles. 
 

SYSTEMATIC REVIEW ARTICLE: It should consist of a well-defined research question and should provide a 

detailed review of a specific topic based on the existing literature. It should include the collection and analysis of 

data from all the relevant research in support of the research question being asked. The text should be 2500-3000 

words. It should have a structured abstract with a minimum of three keywords. 
 

META-ANALYSIS: It should comprise a statistical analysis of the combined results of numerous scientific studies 

addressing the same research question. Meta-analysis is a quantitative and epidemiological study design that should 

critically analyze the results of previous scientific research, mostly randomized controlled trials. 
 

OTHER SECTIONS: The journal also accepts manuscripts for other sections such as diagnostic & therapeutic 

challenges, clinicopathological correlations, surgical techniques, and new instruments. Diagnostic & therapeutic 

challenges require no abstract and have no limit for figures and references. Surgical techniques and 

clinicopathological correlations are treated as a full manuscript and require an abstract. All correspondence and new 

instruments should have a standard title page with a full-length title, running title, and author information. Keywords 

anti summary statement should be on the second page. An abstract is not required by the journal for correspondence 

and new instruments. A summary statement of 50 words is necessary for publication and indexing and must be 

included at the time of submission. All pages must be numbered starting with the title page being page one. Each 

figure must be submitted separately. 




