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ABSTRACT 
Objective: To determine the clinical outcome of laparoscopic versus open repair of perforated peptic ulcer. 
Study Design: Comparative analytical study 
Place and Duration of Study: Department of Surgery Ward-2, Jinnah Postgraduate Medical Centre Karachi from 1st March 
2021 to 28th February 2022. 
Methodology: Fifty patients with duodenal ulcer perforation were divided into two equal groups and open surgery or 
laparoscopic was performed after clinical examination. Boeys score, Mannheim Peritonitis Index preoperatively and VAS scoring 
as post-operative was done. 
Results: There were more males than females within both groups with a mean age of 51.3±16.5 years in group I and 55.7±14.9 
years in group II. The perforation size of group I was greater as 16.3±6.4 mm than group II patients which were 15.9±5.7 mm. 
The post-operative complications showed a high frequency of respiratory cardiovascular and surgical site complications with 
greater mortality rate in Group II A major decrease in pain score was recorded in laparoscopic group such as group I in 
comparison with open repair such as group II. 
Conclusion: Shorter hospitalization and less post-operative pain was observed in laparoscopic repair for perforated peptic ulcer 
as compared to open-repair surgery. 
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INTRODUCTION 
Less invasive surgeries are becoming widely accepted and broadly 
used all over the over especially from past decade. Minimally 
invasive surgery is exceptionally improved due to improvements in 
materials, optics, refinement of surgical approaches and 
manufacturing. Laparoscopic surgery has extensively replaced the 
old elective and invasive surgical methods including colorectal 
surgeries, anti-reflux procedures and laparoscopic 
cholecystectomy. On one hand, it replaces the many traditional 
surgical methods for many general procedures, on the other hand, 
much research needs to done in the management of perforated 
peptic ulcer (PPU) surgery with laparoscopy.1-4 
 Although laparoscopic treatment method has revolutionized 
the medical science world, much information is still needs to be 
explored. Early reports of PPU through laparoscopic repair have 
showed the greater efficacy and feasibility of laparoscopic 
protocols.5-10 Various meta-analysis demonstrated that it should be 
primary protocol for low risk patients.11,12 However, a review 
published by Cochrane highlighted open repair is safer and reliable 
protocol for PPU treatment. This report also put great emphasis on 
conducting randomized controlled trials to deduce any confirmatory 
conclusion.4 There is paucity of reported data from South Asian 
countries on PPU treatment through laparoscopic approaches. 
 Present study is designed to compare the clinical outcomes 
of laparoscopic versus open repair of perforated peptic ulcer. 
Result of the presently designed study will prove helpful for health 
practitioners, surgeons and medical officers to design the 
treatment plan for perforated peptic ulcer patients to minimize the 
health risk and to increase the success of treatment plan and life 
expectancy.  
 

MATERIALS AND METHODS 
This comparative analytical study was conducted at Department of 
Surgery Ward-2, Jinnah Postgraduate Medical Centre Karachi 
from 1st March 2021 to 28th February 2022. The type of the study 
was comparative analytical which included all those patients who 
were admitted in emergency and indoor surgical department for 
duodenal ulcer perforation. The number of patients admitted as 
study participants was 50. The sample size was calculated using 

WHO sample size calculator with 80% power of test and 95% 
confidence interval and 7% margin of error. The patients without 
perforation a previous history of upper area of abdominal-surgery, 
sealed-off perforations with no peritonitis/sepsis signs, concomitant 
ulcer-bleeding evidence, gastric outlet-obstruction were also 
excluded. The study enrolled patients were further divided into two 
groups. Group I had those patients which underwent laparoscopic 
surgery for their correction while Group II had those patients on 
which open surgery protocol was opted for treatment. The number 
of patients in both groups was decided in accordance with their 
clinical presentation and complications in addition to the age and 
comorbidities presented as well as their informed consent 
deliverance. Before the surgery resuscitation with isotonic-
crystalloid was performed in each patient and sufficient analgesic 
was given as well as IV antibiotics. The sutures were placed intra-
corporeally with sequential laparoscopic-lavage for ensuring 
complete clearance of contamination in peritoneum. 
 Parallely interrupted 2 sutures of polyglactin were used for 
perforation closure which was followed with a single tie suture over 
the pedicle-omentum. In case of open surgery repair incision was 
given over the midline using standard protocol as described by 
Cellan Jones. The Mannheim Peritonitis Index (MPI) scoring was 
applied with a score from 0-47 for assessing prognostic factors 
with scoring >26 was lined with mortality rate high while Boey 
scoring sum of 3 independent risk factors was also used with 
scoring based on severity of medical illness, shock state on 
admission and delay in symptoms presenting greater than 24 
hours. VAS scoring was used for describing pain. Demographic 
information as well as gender, clinical history and symptoms were 
documented on a well-structured questionnaire. The mean 
operative time, blood loss during operation, SSI, pain scoring was 
also recorded in each patient for comparative analysis of both 
surgical techniques. Data was analyzed using SPSS version 26.0 
using Pearson Chi square test where p value <0.05 was 
considered as significant. 
 

RESULTS 
There were more males than females within both groups with a 
mean age of 51.3±16.5 years in group I and 55.7±14.9 in group II. 
No significant difference in BMI was noticed in patients at 
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admission with comorbidity observed through clinical history as 
diabetes to be slightly higher in group II than group I, however with 
no significant difference. There was no significant difference 
presented in Boey scoring or MPI between both groups (Table 1). 
 The perforation size of group I was greater as 16.3±6.4mm 
than group II patients which was 15.9±5.7 mm. Site of perforation 
was presented as Juxta-pyloric in majority of the cases in both 
groups followed by duodenum. The mean operation time was 
higher in group I in comparison with group II while the post-
operative stay in group I was much lesser than in group II (Table 
2). 
 The post-operative complications showed a high frequency 
of respiratory cardiovascular and surgical site complications with 
greater mortality rate in Group II such as open repair cases than 
Group I meaning laparoscopic surgical repair. The overall 
complication rate was also very high in open surgery repair cases 
(Fig. 1). 
 The pain scoring through VAS was performed from day 1 to 
day 4 within both groups. The scoring until day 4 showed slight 
decrease in group II while a rapid decrease in group I with a 
significant difference between two groups as shown through 
Pearson chi square test. A major decrease in pain score was 
recorded in laparoscopic group such as group I in comparison with 
open repair such as group II (Table 3). 
 
Table 1: Demographic and clinical presentation at admission within Group I 
and II 

Variables 
Group I 
(n=25) 

Group II 
(n=25) 

P value 

Gender 

Male 22 (88%) 21 (84%) 
0.31 

Female 3 (12%) 4 (16%) 

Age (years) 51.3±16.5 55.7±14.9 0.44 

BMI (kg/m2) 21.2±3.3 22.5±4.2 0.18 

Comorbidities 

None 16 (64%) 15 (60%) 0.22 

Respiratory 2 (8%) 2 (8%) 1.2 

Cardiovascular 4 (16%) 4 (16%) 1.2 

Renal impairment --- 1 (4%) --- 

Diabetes 1 (4%) 2 (8%) 0.83 

Hypertension 2 (8%) 1 (4%) 0.36 

Boey score 

0 8 (32%) 8 (32%) 1.2 

1 10 (40%) 10 (40%) 1.2 

2 or 3 7 (28%) 7 (28%) 1.2 

Mannheim Peritonitis Index 

Score < 27 23 (92%) 18 (72%) 
0.53 

Score ≥ 27 2 (8%) 7 (28%) 

Shock on presentation 2 (8%) 3 (12%) 1.3 

Duration of symptoms > 24 h 16 (64%) 15(60%) 0.86 

 
Table 2: Comparative operational data between group I and group II 

Variables 
Group I 
(n=25) 

Group II 
 (n=25) 

P value 

Perforation size (mm) 16.3±6.4 15.9±5.7 0.72 

Perforation Site 

Juxta-pyloric 16 (64%) 17 (68%) 0.33 

Duodenum 5(20%) 7 (28%) 0.32 

Stomach (%) 4 (16%) 1 (4%) 0.12 

Operation time (min) 109.3±41.4 103.8±36.2 0.62 

Post-operative stay (days) 4.4±3.3 7.3±7.8 0.03 

 
Table 3: Comparison of VAS pain scores in post-operative group I and group 
II 

Days 
Group I 
 (n=25) 

Group II 
 (n=25) 

P value 

1 2.6±1.6 3.4±2.1 0.04 

2 1.1±1.2 2.3±2.0 0.002 

3 0.6±0.8 1.4±1.6 0.001 

4 0.3±0.4 0.7±1.4 0.011 

 

 
Fig. 1: Comparison of surgical outcomes in group I and Group II 

 

DISCUSSION 
Although laparoscopy is now considered a routine surgical method 
for number of treatment and surgical methods, there is still paucity 
of published data on the outcome and comparison of perforated 
peptic ulcer treatment through open-repair or laparoscopic 
approach. For more than two decades, open surgery remains a 
preferred and reliable method for perforated duodenal ulcer 
management despite of adequate evidences supporting 
laparoscopic repair to be a better treatment option. Present study 
was designed to find and compare the clinical outcomes of 
laparoscopic versus open repair of perforated peptic ulcer.13-17 
 Improvement of post-operative pain was observed in 
laparoscopic group and early discharge from hospital. Surgery 
related complications was also significantly lesser in laparoscopic 
repair method. Lau11 also reported similar findings and stated that 
lesser incidence of pulmonary complications in laparoscopic group 
in contrast to open-surgery and the difference was significant. In 
current study, fewer pulmonary complications were reported in 
laparoscopic group while on the other hand, it was more in number 
in open repair group. Earlier return to home and normal activities 
are some of the key benefits of laparoscopic surgery.18 Likewise, 
result of systematic review also supports the same findings and 
reported significant difference between both groups.19 In our study 
group, lower incidence of post-operative pain and morbidity was 
observed leading to shorter hospital stay after laparoscopic 
surgery. There was a considerable reduction of hospital stay after 
laparoscopic repair as compared to open-surgery. 
 Laparoscopic approach is now widely accepted and greatly 
improved over time. Larger study with randomized trials needs to 
be conducted for better evaluation. Less post-operative pain will 
enable patients to avoid pulmonary complications and to ambulate 
early. 
 

CONCLUSION 
Shorter hospitalization and less post-operative pain were observed 
in laparoscopic repair for perforated peptic ulcer as compared to 
open-repair surgery. Overall lesser complications were reported by 
laparoscopic group. 
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