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Abstract 

Peptic ulcer perforation is a life-threatening complication of peptic ulcer disease occurring in about 2-14% of cases of 

peptic ulcer disease to compare between laparoscopic and open approach in acute peptic ulcer perforation, in terms of: primary 

outcome: Technical feasibility, surgical outcome and secondary outcome: complications. This prospective, randomized controlled 

trial was conducted on 80 patients with peptic ulcer disease who presented with acute peptic ulcer perforation. They classified 

according to surgical technique of peptic ulcer repair into 2 groups: Laparoscopy group (40 patients) and open surgery group (40 

patients) at Kasr El Ainy teaching hospital and El-Maadi military compound. The study lasted for 2 years. Comparative statistics 

between the 2 groups revealed: non-significant difference as regards age, sex of the patients, all co-morbidities, size and site of 

perforation, highly significant increase in operative time and highly significant decrease in blood transfusion need, complication’s 

rate, and wound infection in Laparoscopy group; compared to open surgery group. Laparoscopic repair of perforated peptic ulcer 

proven to be safer and more efficient than open surgery repair, in terms of decreased post-operative pain, early return of bowel 

habit and short hospital stay days, along with decreased complications rates, but it was not superior to open surgery technique in 

terms of overall mortality rate. 
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1. Introduction 

Peptic ulcer perforation is a life-threatening 

complication of peptic ulcer disease occurring in about 2-

14% of cases of peptic ulcer disease [1]. NSAIDs, 

Helicobacter pylori (H. pylori), physiological stress, 

smoking, corticosteroids and previous history of PUD are 

risk factors for PPU [2]. Management of perforated peptic 

ulcer is primarily surgical and different suture techniques for 

closure of the perforation are described [3]. Laparotomy for 

all patients in the era of minimally invasive surgery is unjust 

due to both short-term and long-term morbidities. 

Laparotomies have been shown to induce a significant 

physiological stress response which can lead to significant 

morbidities [4]. Laparoscopic omental patch repair (LOPR) 

of perforated peptic ulcer (PPU) was introduced two 

decades ago. The earliest prospective studies successfully 

demonstrated the safety and feasibility of laparoscopic 

repair [5]. There is no evidence to suggest that laparoscopic 

repair is a more superior approach compared to open repair. 

In a recent meta-analysis. Zhou et al., found that 

laparoscopic repair is slightly advantageous in terms of less 

postoperative pain and shorter length of stay [6]. The major 

benefits of laparoscopic surgery stem from the requirement 

of only a few small incisions which would result in 

improved recovery, better cosmesis, and lesser pain in 

patients compared to open surgery [7]. Laparoscopic 

approach is a feasible, safe option and associated with 

shorter length of hospital stay for PPU patients with small 

perforation size presented to hospital in less than 48 hours 

from the onset of symptoms [8]. 

International Journal of Chemical and Biochemical Sciences  
(ISSN 2226-9614) 

 

Journal Home page: www.iscientific.org/Journal.html 

 

© International Scientific Organization 
 

http://www.iscientific.org/Journal.html


IJCBS, 24(9) (2023): 252-257 

 

Aiad et al., 2023     253 
 

The aim of this work was to compare between 

laparoscopic and open approach in acute peptic ulcer 

perforation, in terms of: primary outcome: Technical 

feasibility, surgical outcome and secondary outcome: 

complications.  

 

2. Patients and methods  

This prospective, randomized controlled trial was 

conducted on 80 patients with peptic ulcer disease who 

presented with acute peptic ulcer perforation. They 

classified according to surgical technique of peptic ulcer 

repair into 2 groups: Laparoscopy group (40 patients) and 

open surgery group (40 patients) at Kasr El Ainy teaching 

hospital and El-Maadi military compound. The study lasted 

for 2 Years. 

 

2.1. Inclusion criteria 

Patients who are haemo-dynamically stable, patient 

with acute abdomen with early onset within 48 hours, 

clinical signs and symptoms of PPU (sudden onset of 

abdominal pain, tachycardia and abdominal rigidity...etc.) 

and patient with suspected hollow viscus injury (signs of 

intraperitoneal free air on X-ray & CT, fluid collection at 

Pelvi-abdominal U/S). 

 

2.2. Exclusion criteria 

Patient with acute abdomen of more than 48 hours, 

patients with repeated upper abdominal operations, sever 

profound shock (septic shock), extremes of age, bleeding 

tendency and refusal to enrol with study. 

 

2.3. Methods  

 

2.3.1. Preoperative work up 

All patients received intravenous antibiotics prior to 

operation in form of amoxicillin/clavulanate 1.2 – 2.2 g or 

ceftriaxone 2g and metronidazole 500mg [9]. 

 

2.4. Operative techniques 

 

2.4.1. The open surgical procedure  

The open surgical procedure was performed through an 

upper abdominal midline incision. Closure of PPU was to be 

achieved by sutures with an omental patch. After repair of 

the defect cultures were drawn from the peritoneal fluid, 

after which the peritoneal cavity was lavaged.  During 

lavage it was permissible to insufflate the stomach with 

nasogastric tube to test for leakage of the closed defect. 

Mass closure is continuous fascial closure with a single 

suture of the abdomen. 

 

2.4.2. Laparoscopic repair  

Laparoscopic repair was performed with the patient and 

the team set up in the ‘‘French’’ position. Insufflation using 

carbon dioxide as the insufflation gas to minimize the 

amount of peritoneal irritation to a pressure of 12- 15 

mmHg. Trocars were placed at the umbilicus (video scope) 

and on the left and right midclavicular line above the level 

of the umbilicus (instruments). (Working ports). Surgeons 

were free to use 30 degrees’ video scopes for the procedure. 

The rest of the procedure was identical to that described 

above for open repair.  

 

2.4.3. Intraoperative parameters 

Site of perforation, size of perforation, operative time 

and blood transfusion 

 

2.5. Post-operative outcomes of the study 

 

2.5.1. Primary efficacy outcomes (main outcomes) 

Post-operative pain scale (NRS or VAS score), return of 

bowel habit and hospital stay.  

 

2.5.2. Secondary safety outcome 

Complications rate (including: wound infection and 

dehiscence, burst abdomen, incisional hernia and leakage at 

repair site), mortality rate and rate of conversion to open 

laparotomy and number of cases completed 

laparoscopically.  

 

2.6. Ethical considerations 

The nature of the present study and laboratory or 

radiological procedures was explained to all participants. 

Consent was obtained from all participants. At the end of the 

study, all patients were informed about the results of the 

examinations performed and received appropriate 

recommendations, and treatment. The World Health 

Organization (WHO) and the Declaration of Helsinki 

recommendations were followed, in terms of protecting the 

rights and well-being of the studied people [10]. 

 

2.7. Statistical Methodology 

Data entry, processing and statistical analysis was 

carried out using MedCalc ver. 20 (MedCalc, Ostend, 

Belgium). Tests of significance (Mann-Whitney’s, Chi 

square tests, logistic regression analysis, Spearman’s 

correlation, and ROC Curve analysis) were used. Data were 

presented and suitable analysis was done according to the 

type of data (parametric and non-parametric) obtained for 

each variable. P-values less than 0.05 (5%) was considered 

to be statistically significant: P- value: level of significance: 

P > 0.05: Non-significant (NS). P < 0.05: Significant (S). P 

< 0.01: Highly significant (HS). Descriptive statistics: 

Mean, Standard deviation (± SD) and range for parametric 

numerical data, while Median and Inter-quartile range (IQR) 

for non-parametric numerical data. Frequency and 

percentage of non-numerical data. Analytical statistics: 

Mann-Whitney's Test (U test) was used to assess the 

statistical significance of the difference of a non-parametric 

variable between two study groups. Chi-Square test was 

used to examine the relationship between two qualitative 

variables. Correlation analysis (using Spearman's method): 

To assess the strength of association between two 

quantitative variables. The correlation coefficient denoted 

symbolically "r" defines the strength and direction of the 

linear relationship between two variables. Logistic 

regression: useful in the prediction of the presence or 

absence of an outcome based on a set of independent 

variables. It is similar to a linear regression model but is 

suited when the dependent variable is qualitative 

(categorical). The ROC Curve (receiver operating 

characteristic) provides a useful way to evaluate the 

Sensitivity and specificity for quantitative Diagnostic 

measures that categorize cases into one of two groups.  
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Excellent accuracy = 0.90 to 1 (%). Good accuracy = 

0.80 to 0.90 (%). Fair accuracy = 0.70 to 0.80 (%). Poor 

accuracy = 0.60 to 0.70 (%). Failed accuracy = 0.50 to 0.60 

(%) 

 

3. Results and Discussion  

Comparative statistics between the 2 groups revealed 

non-significant difference as regards age, sex of the patients 

(p > 0.05) and all co-morbidities (p > 0.05). Which came in 

agreement with Lee et al., who reported that, majority of the 

patients were male (87.5% were male patients in LOPR 

group but 89.8% were male patients in OR group; 𝑝 = 0.92). 

Both groups were comparable in terms of demographic and 

preoperative physiologic status [11]. Swartz et al., also 

reported that, there was no difference between the age 

(p=0.56), gender (p=0.82), race (p=0.7), comorbidities 

(p=0.48), the mechanism of injury (p=0.63) and severity of 

injuries (p=0.41) between the two groups [12]. Comparative 

statistics between the 2 groups revealed; highly significant 

increase in Operative time, in Laparoscopy group; compared 

to open surgery group (p < 0.01), highly significant decrease 

in blood transfusion need, in Laparoscopy group; compared 

to open surgery group (p < 0.05) and non-significant 

difference as regards size and site of perforation (p > 0.05) 

Which came in agreement with Zhou et al., and Vakayil et 

al., [6,13]. Zhou et al., reported that, longer operative times 

were found in the LR group compared with the OR group 

(WMD, 11.77; 95% CI, 1.75, 21.79; P = 0.021) [6]. Vakayil 

et al., also reported that, OS was associated with a 

significantly shorter operative time (OR < 0.1; 95% CI 

0.001–0.006, P < 0.001) but a longer hospital stays (OR 2.3; 

95% CI 1.4–3.7, P < 0.001) [13]. Comparative statistics 

between the 2 groups revealed non-significant difference as 

regards size and site of perforation (p > 0.05). Which came 

in agreement with Siow et al., and Quah et al., [14-15]. Siow 

et al., concluded that, in the overall study population, the 

most common location for perforation was juxtapyloric (87 

patients, 66.4%), followed by duodenum (30 patients, 

22.9%), and stomach (14 patients, 10.7%). No significant 

difference was observed between the two groups in terms of 

perforation size (16.2 mm vs. 15.8 mm, p= 0.714), site of 

perforation (juxtapyloric, 66.7% vs. 66.2%, p= 0.323), and 

operating time (108.3 minutes vs. 104.9 minutes, p= 0.618) 

[14]. Quah et al., also concluded that, the most frequent site 

of perforation was duodenal (312 patients, 49.4%), followed 

by gastric (97 patients, 15.4%) and juxtapylorus (79 

patients, 12.5%). The site of the perforation was not defined 

in 143 (22.7%) patients. There was no significant difference 

in perforation site between the two groups. There was no 

difference in the mean size of the perforation between the 

LR (6.6 mm) and OR (5.2 mm) (p = 0.23) [15]. 

Comparative statistics between the 2 groups revealed; highly 

significant decrease in post-operative pain, return of bowel 

habit and hospital stay days, in Laparoscopy group; 

compared to Open surgery group (p < 0.05 respectively). 

Which came in agreement with Zhou et al., Lee et al., and 

Tan et al., [6,11,16]. Zhou et al., reported that, postoperative 

pain was evaluated by counting the days of analgesic use or 

the dosage. The patients who underwent the laparoscopic 

procedure used fewer analgesics (days: WMD, − 3.60; 95% 

CI, − 5.50, − 1.70; P < 0.001; dosage: WMD, − 106.59; 95% 

CI, − 124.01, − 89.17; P < 0.001) [6]. Lee et al., also 

reported that, in terms of short-term outcome measure, the 

LOPR group was associated with significantly shorter length 

of hospital stay (4 days in LOPR group versus 5 days in OR 

group; 𝑝 < 0.01). Other outcome measures did not differ 

significantly between the two groups although results tended 

to favor the LOPR group [11]. Tan et al., also reported that, 

the postoperative pain was reported in four included studies. 

There was significant heterogeneity among these studies 

(Chi2 = 12.18, P < 0.1, I2 = 67 %). Thus, we performed the 

statistics using a random-effects model, and the results 

showed that laparoscopic repair had less postoperative pain 

than open repair for perforated peptic ulcer (OR: -0.54, 95% 

CI: -0.88--0.19, P < 0.05). 

 

 
Figure 1: (A) Fascial closure. (B) Looping of 0 polydioxanone (PDS) at vertex. (C) Continuous suture. (D) Two PDS ends 

meeting in middle of incision, tied together, and cut. 
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Figure 2: Fascial closure using two PDS ends meeting in middle of incision, tied together, and cut. 

 

 
Table 1: Comparison between the 2 groups as regards socio-demographic data using Mann-Whitney's U and Chi square tests. 

 

Variable 

Laparoscopy group 

(40) 

Open surgery group 

(40) 

Mann-Whitney's 

U test 

Median (IQR) Median (IQR) P value 

Age (years) 46.5 (32.5 – 61.5) 50 (40 – 65) = 0.2762 

Variable 
Laparoscopy group 

(40) 

Open surgery group 

(40) 

Chi square test 

P value 

Gender 
Female 8 (20%) 5 (12.5%) 

= 0.3663 
Male 32 (80%) 35 (87.5%) 

IQR: inter-quartile range. * Percentage of Column Total.  

Comparative statistics between the 2 groups revealed non-significant difference as regards age and sex of the patients (p > 0.05). 

 

 
Table 2: Comparison between the 2 groups as regards co-morbidities using Chi square test. 

 

Variable 
Laparoscopy group 

(40) 

Open surgery group 

(40) 

Chi square 

test 

P value 

HTN +ve 8 (20%) 5 (12.5%) = 0.3663 

DM +ve 4 (10%) 6 (15%) = 0.5017 

IHD +ve 4 (10%) 8 (20%) = 0.2133 

Overall comorbid patients +ve 11 (27.5%) 11 (27.5%) = 1.0000 

* Percentage of Column Total.  

Comparative statistics between the 2 groups revealed non-significant difference as regards all co-morbidities (p > 0.05). 
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Table 3: Comparison between the 2 groups as regards operative data using Mann-Whitney's U and Chi square tests. 

 

Variable 

Laparoscopy group 

(40) 

Open surgery group 

(40) 

Mann-Whitney's 

U test 

Median (IQR) Median (IQR) P value 

Size of perforation (mm) 20 (15 – 20) 20 (15 – 25) = 0.2451 

Operative time (min) 45 (40 – 50) 30 (25 – 37.5) < 0.0001** 

Variable 
Laparoscopy group 

(40) 

Open surgery group 

(40) 

Chi square test 

P value 

Blood transfusion +ve 1 (2.5%) 6 (15%) = 0.049** 

Site of perforation 

Post-

pyloric 
27 (67.5%) 30 (75%) 

= 0.5118 
Pre-

pyloric 
12 (30%) 10 (25%) 

Pyloric 1 (2.5%) 0 (0%) 

* Percentage of Column Total.  

Comparative statistics between the 2 groups revealed; highly significant increase in Operative time, in Laparoscopy group; 

compared to open surgery group (p < 0.01), highly significant decrease in Blood transfusion need, in Laparoscopy group; 

compared to open surgery group (p < 0.05) and non-significant difference as regards size and site of perforation (p > 0.05). 

 

 
Table 4: Comparison between the 2 groups as regards Primary outcome data using Mann-Whitney's U test. 

 

Variable 

Laparoscopy group 

(40) 

Open surgery group 

(40) 

Mann-Whitney's U 

test 

Median (IQR) Median (IQR) P value 

Post-operative pain (NRS) 5 (4 – 5.5) 8 (6.5 – 9) < 0.0001** 

Return of bowel habit (days) 2 (2 – 3) 4 (3 – 4) < 0.0001** 

Hospital stays (days) 5 (4 – 5) 9 (7 – 9) < 0.0001** 

Median was done as the data were not-normally distributes, median equal mean (the same meaning). 

Comparative statistics between the 2 groups revealed; highly significant decrease in post-operative pain, return of bowel habit and 

hospital stay days, in Laparoscopy group; compared to Open surgery group (p < 0.05 respectively). 

 

 

Table 5: Comparison between the 2 groups as regards Complication’s outcome data using Mann-Whitney's U and Chi square 

tests. 

Variable 
Laparoscopy group 

(40) 

Open surgery group 

(40) 

Chi square test 

P value 

Complication’s rate +ve 3 (7.5%) 18 (45%) = 0.0002** 

- Wound infection +ve 2 (5%) 16 (40%) = 0.0002** 

- Leakage at repair site +ve 1 (2.5%) 2 (5%) = 0.5587 

Mortality rate +ve 0 (0%) 2 (5%) = 0.1547 

* Percentage of Column Total.  

Comparative statistics between the 2 groups revealed; highly significant decrease in complication’s rate, and wound infection, in 

Laparoscopy group; compared to Open surgery group (p < 0.05 respectively) and non-significant difference as regards Leakage at 

repair site and mortality (p > 0.05). 
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Table (6): Roc-curve of laparoscopic surgery to predict Primary. 

 

Variable AUC SE 
Sensitivity 

(%) 

Specificity 

(%) 
P value 

Post-operative pain 0.932 0.0259 75 95 <0.0001** 

Return of bowel habit 0.896 0.0345 65 95 <0.0001** 

Hospital stays 0.933 0.0319 77.5 100 <0.0001** 

 

ROC (Receiver operating characteristic), AUC= Area under curve, SE= Standard Error. 

By using ROC-curve analysis, laparoscopic surgery technique predicted: decreased post-operative pain, with excellent (93%) 

accuracy, sensitivity= 75% and specificity= 95% (p < 0.01), decreased post-operative return of bowel habit, with good (89%) 

accuracy, sensitivity= 65% and specificity= 95% (p < 0.01) and decreased post-operative hospital stay, with excellent (93%) 

accuracy, sensitivity= 77.5% and specificity= 100% (p < 0.01). 

 

4. Conclusions 

Laparoscopic repair of perforated peptic ulcer proven to 

be safer and more efficient than open surgery repair, in 

terms of decreased post-operative pain, early return of bowel 

habit and short hospital stay days, along with decreased 

complications rates, but it was not superior to open surgery 

technique in terms of overall mortality rate. 
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