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Abstract - Perforated peptic ulcer is a life-threatening condition requiring emergency intervention due to high morbidity 

and mortality. Aim: The aim of this study is to evaluate the prognostic factors associated with outcomes of perforated ulcers. 

Materials and Methods: An observational prospective analytic study was conducted in adult patients diagnosed with 

perforated peptic ulcers who underwent modified Graham patch repair. They were selected from the General Surgery 

department at Tishreen University Hospital. Sociodemographic variables, with morbidity and mortality and their associated 

factors, were analyzed. Results: A total of 40 patients, 31 males (77.5%) and 9 females (22.5%), were included in the study. 

They had a mean age of 51.67±13.8 years, 20% had the concomitant disease, and 57.5% of the patients presented within 6-

24 hours. Complications occurred in 15 patients (37.5%), and mortality in 6 cases (15%). Pre-operative duration (OR 3.4), 

age older than 65 years (OR 3.2), comorbidities (OR 3.4), size of perforation (OR 2.9), and use of NSAIDs (OR 3.1) were 

independent factors that were associated with the risk of progression of complications. Pre-operative duration (OR 2.9), age 

older than 65 years (OR 3.6), comorbidities (OR 3.02), and size of perforation (OR 3.2) were factors that were associated 

independently with the risk of mortality. Conclusion: Early detection of perforation and urgent intervention are considered 

crucial, and the presence of older patients, delayed surgical intervention, comorbidities, and large perforations are all 

warning flags that may predispose to poor prognosis.     
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1. Introduction 
Peptic ulcers represent defects in the gastrointestinal 

mucosa that extend into muscularis mucosa and submucosa 

or deeper [1]. It results from an imbalance between naturally 

protective factors, including mucus and prostaglandins and 

damaging factors of acid and pepsin in the lumen [2]. 

Epigastric pain represents the main clinical manifestation of 

ulcers that result from surrounding nerve irritation, with 

associated symptoms that include nausea, bloating, and 

early satiety [3,4]. Complications such as bleeding, 

perforation, obstruction and ulcers might have only been 

brought to medical attention due to complications [5,6]. 

 

Perforated peptic ulcer represents the second in 

frequency after bleeding. It is an ulcer that goes through all 

wall layers and forms a hole in which acid, bile or food 

material spills into the peritoneal cavity [7]. Despite the 

decreasing number of peptic ulcers, the prevalence of 

perforations appears to be unchanged, which might be 

explained by increases in many risk factors, such as the use 

of nonsteroidal anti-inflammatory drugs(NSAIDs), 

especially in the elderly with the presence of comorbidities 

and smoking [8,9]. Patients might present with severe 

sudden abdominal pain, tachycardia and cold extremities 

during the first two hours [10]. Within 2 to 12 hours of 

onset, chemical peritonitis develops as a result of releasing 

gastrointestinal contents into the peritoneal cavity, and 

patients become unstable hemodynamically after 12 hours 

[11,12].  

Perforated ulcers are considered an important problem 

in emergency and general surgery. Early diagnosis and rapid 

intervention are crucial to improve outcomes, especially in 

the case of septic shock, to avoid multiple organ failure 

(MOF) [13,14]. Various risk factors are known for poor 

prognosis, which includes: metabolic acidosis, presence of 

shock on admission, acute kidney injury, and delayed 

surgical intervention [15,16]. It is essential to identify risk 

factors for complications in perforated peptic ulcers and 

develop effective prevention strategies [17]. Therefore, this 

study aimed to investigate the risk factors for mortality and 

complications in patients with perforated ulcers. 

2. Patients and Methods 

After approval by the local research ethics committee, 

an observational prospective analytic study was conducted 

on adult patients attending the Department of General 

Surgery at Tishreen University Hospital over the period of 

one year, 2021-2022.  

• Inclusion Criteria were as Follows 

Patients with perforated peptic ulcers (gastric, 

duodenal) who underwent urgent surgical intervention.  

• Exclusion Criteria 

Patients who underwent conservative treatment, 

presence of tumor perforation, or perforations due to non-

peptic ulcer etiologies. 

http://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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A rapid ABC (airway, breathing, and circulation) 

evaluation was done in the emergency department. A 

detailed history was taken, which included characteristics of 

pain (onset, location, intensity, radiation, and response to 

analgesics), fever, nausea, emesis, patient's medical history, 

past surgical history and habits. Physical examination was 

performed, which included monitoring of vital signs, 

abdominal examination (tenderness, rebound tenderness, 

guarding) and detection of shock (hypotension, tachycardia, 

tachypnea, decreased urine output, and altered mental state). 

Routine laboratory studies including white blood cell count 

WBC, C-reactive protein CRP, urea, creatinine, amylase, 

glucose, prothrombin time PT, partial thromboplastin time 

PTT, serum sodium Na, serum potassium K, and arterial 

blood gas were performed. 

 

Chest and abdominal X-rays were performed as the 

initial routine diagnostic assessment. Abdominal ultrasound 

was performed to detect the presence of intra-abdominal 

free fluid. In contrast, the computed tomography CT scan 

was performed when the x-ray was negative with the 

presence of perforation signs. Characteristics of perforation 

regarding size and location were detected, and all patients 

underwent modified Graham patch repair. Patients were 

regularly followed up for complications or death (2 weeks, 

1 month after surgery). 

 

2.1. Ethical Consideration 

All patients were provided with complete and clear 

informed consent after the discussion about the study. 

 

2.2. Statistical Analysis   

Statistical analysis was performed by using the IBM 

SPSS version20. Basic Descriptive statistics included 

means, standard deviations(SD), median, frequency and 

percentages. The chi-square test examined the relationships 

and comparisons between the two groups. Multivariate 

logistic regression analysis was performed to estimate 

independent risk factors. This model included risk factors 

first identified through univariate analysis. All the tests 

were considered significant at a 5% type I error 

rate(p<0.05), β:20%, and power of the study:80%. 

 

Table 1. Distribution of the study population according to 

demographic characteristics 

Result Variable 

51.67±13.8(18-87) Age(years) 

36(90%) 
4(10%) 

Age groups 

≤65 

>65 

 

31(77.5%) 

Gender 

Male 

9(22.5%) Female 

 

34(85%) 

4(10%) 

Habits 

Smoking 

Alcohol consumption 

 

3(7.5%) 
3(7.5%) 
1(2.5%) 
1(2.5%) 

Comorbidities 

Hypertension 

Peptic ulcer 

Diabetes mellitus 

Lung cancer 

3(7.5%) 

 

21(52.5%) 

Drugs history 

Steroids 

Nonsteroidal anti-

inflammatory 

drugs(NSAIDs) 

 
Table 2. Distribution of the study population according to the clinical 

and laboratory characteristics 

*WBC, White blood cells count- **Neu, Neutrophil- ***Crp, C-Reactive 

protein. 

 

Fig. 1 Distribution of ulcers according to location

 

70.0%

30.0%

gastric ulcers

duodenal ulcer

Result Variable 

 

40(100%) 

40(100%) 

27(67.5%) 

21(52.5%) 

14(35%) 

7(17.5%) 

Clinical manifestations 

Acute abdominal pain 

Muscular guarding 

Tachycardia 

Fever 

Emesis 

Shock 

 

8(20%) 

23(57.5%) 

9(22.5%) 

Pre-operative duration (hours) 

<6 

6-24 

>6 

 

35(87.5%) 

28(70%) 

32(80%) 

18(45%) 

14(35%) 

12(30%) 

Laboratory findings 

Elevated WBC* 

Elevated NEU** 

Elevated CRP*** 

Metabolic acidosis 

Elevated amylase 

Elevated creatinine 
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Fig. 2 Distribution of ulcers according to perforated ulcer size 

Table 3. Distribution of the study population according to the complications 

Result Variable 

 

6(15%) 

5(12.5%) 

3(7.5%) 

1(2.5%) 
1(2.5%) 

1(2.5%) 

6(15%) 

Complications 

Acute kidney injury 

Surgical site infection 

Pleural effusion 

Myocardial infarction 

Wound dehiscence 

Pulmonary embolism 

Death 
 

Table 4. Distribution of the complications according to the demographic characteristics 

P 

value* 

Complication 
Variable 

Absent Present 

0.7 

 

19(61.3%) 

6(66.7%) 

 

12(38.7%) 

3(33.3%) 

Gender 

Male 
Female 

0.02 1(25%) 3(75%) Age older than 65 years 

 

0.4 

0.5 

 

22(64.7%) 

2(50%) 

 

12(35.3%) 

2(50%) 

Habits 

Smoking 

Alcohol consumption 

 

0.06 

0.04 

 

1(33.3%) 

8(38.1%) 

 

2(66.7%) 

13(61.9%) 

Drugs history 

Steroids 

Nonsteroidal anti-inflammatory drugs (NSAIDs) 

0.003 2(25%) 6(75%) Comorbidities 
                    *P-value is significant at the 0.05 level. 

Table 5. Distribution of the complications according to the characteristics of ulcers 

P value Complication Variable 

Absent Present 

0.2 

 

16(57.1%) 

9(75%) 

 

12(42.9%) 

3(25%) 

Location of perforation 

Gastric ulcers 

Duodenal ulcers 

0.03 

 

21(72.4%) 

4(50%) 

0(0%) 

 

8(27.6%) 

4(50%) 

3(100%) 

Size of perforation(cm) 

<1 

1-2 

>2 

0.02   Pre-operative duration(hours) 

<1c.m 1-c.m >2c.m

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%
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6(75%) 

16(69.6%) 

3(33.3%) 

2(25%) 

7(30.4%) 

6(66.7%) 

<6 

6-24 

>24 

0.2 8(44.5%) 10(55.5%) Metabolic acidosis 

0.5 15(55.6%) 12(44.4%) Presence of intra-abdominal free fluid 
 

Table 6. Risk factors for complications of the study population 

P value OR [CI 95%] Variable 

0.002 

0.01 

0.001 

0.01 

0.02 

3.4[1.6-7.7] 

3.2[2.2-8.1] 

3.4[1.2-7.3] 

2.9[1.7-6.9] 

3.1[1.1-6.7] 

Pre-operative duration 

Age older than 65 years 

Comorbidities 

Size of perforation 

Use of NSAIDs 
 

Table 7. Distribution of death according to the demographic characteristics 

P value Deaths Variable 

Absent Present 

 

0.08 

 

28(90.3%) 

6(66.7%) 

 

3(9.7%) 
3(33.3%) 

Gender 

Male 

Female 

0.0001 0(0%) 4(100%) Age older than 65 years 

 

0.1 

0.3 

 

30(88.2%) 

4(100%) 

 

4(11.8%) 

0(0%) 

Habits 

Smoking 

Alcohol consumption 

 

0.06 

0.09 

 

3(100%) 

19(90.5%) 

 

0(0%) 
2(9.5%) 

Drugs history 

Steroids 

Nonsteroidal anti-inflammatory drugs(NSAIDs) 

0.003 3(37.5%) 5(62.5%) Comorbidities 
 

Table 8. Distribution of death according to the characteristics of ulcers 

P value Death Variable 

Absent Present 

 

 

0.4 

 

 

23(82.1%) 

11(91.7%) 

 

5(17.9%) 

1(8.3%) 

Location of perforation 

Gastric ulcers 

Duodenal ulcers 

0.01 

 

26(89.7%) 

6(75%) 

2(66.7%) 

 

3(10.3%) 

2(25%) 

1(33.3%) 

Size of perforation(cm) 

<1 
1-2 

>2 

0.002 

 

8(100%) 

20(87%) 

6(66.7%) 

 

0(0%) 

3(13%) 

3(33.3%) 

operative duration(hours)-Pre 

<6 

6-24 

>24 

0.04 14(77.8%) 4(22.2%) Metabolic acidosis 

0.01 23(85.2%) 4(14.8%) Presence of intra-abdominal free fluid 

 

0.02 

1 

0.2 

0.08 

0.5 

0.6 

0.04 

 

1(33.3%) 

3(50%) 

1(100%) 

5(100%) 

1(100%) 

0(0%) 

3(42.9%) 

 

2(66.7%) 

3(50%) 

0(0%) 

0(0%) 

0(0%) 

1(100%) 

4(57.1%) 

Complications 

Pleural effusion 

Acute kidney injury 

Myocardial infarction 

Surgical site infection 

Wound dehiscence 

Pulmonary embolism 

Shock 
 

Table 9. Risk factors for death of the study population 

P value OR [CI 95%] Variable 

0.001 

0.005 

0.001 

0.02 

2.9[0.8-7.5] 

3.6[1.4-8.9] 

3.02[1.1-6.9] 
3.2[1.2-9.8] 

Pre-operative duration 

Age older than 65 years 

Comorbidities 
Size of perforation 
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3. Results 

A total of 40 cases of perforated peptic ulcers in adults 

were studied during the study period. Ages range from 18 

years to 87 years (mean 51.67±13.8 years), and 90% of the 

patients were younger than 65 years. Ages range from 40 

years to 87 years in gastric ulcers (mean 56.28±11.2 years), 

whereas in duodenal ulcers range from 18 to 73 years (mean 

40.91±13.5 years). The maximum number of cases in the 

study were males constituting 31(77.5%), and females, 

9(22.5%) with male to female ratio was 3.4:1. 34 cases 

(85%) of the patients reported smoking, and 4 cases (10%) 

consumed alcohol. There was recurrent vague epigastric 

pain in 27 cases (67.5%), and perforation represented the 

first clinical manifestation in 10 cases (25%). Comorbidities 

of significance were hypertension (7.5%), peptic ulcer 

(7.5%), diabetes mellitus (2.5%), and Lung cancer (2.5%). 

52.5% of the patients received NSAIDs, and 7.5% received 

steroids, table (1).The most common presenting symptoms 

were acute abdominal pain (100%) and muscular guarding 

(100%), followed by tachycardia (67.5%), fever (52.5%), 

emesis (35%), and shock (17.5%). The number of patients 

in each pre-operative symptom duration was as follows: < 6 

hours- 8 patients, 6-24 hours- 23 patients, and >24 hours-9 

patients. The percentage of patients who showed elevated 

levels of WBC, NEU, CRP, amylase, and creatinine was as 

follows; 87.5%,70%,80%,35% and 30%, respectively. 

Metabolic acidosis was detected in 18 cases (45%). Erect 

chest/abdominal x-ray was performed in 40 cases. It was 

positive (presence of air under diaphragm 

"pneumoperitoneum") in 29 cases (72.5%), whereas 

abdominal ultrasound was performed in 40 cases and was 

positive (intra-abdominal free fluid) in 27 cases (67.5%). 

CT-scan was performed in 11 cases and was positive 

(presence of air under diaphragm) in 10 cases (90.9%), table 

(2). 28 cases (70%) were gastric ulcers, and 12 cases (30%) 

were duodenal ulcers, Figure (1). Perforated peptic ulcers 

were classified according to their perforation size into three 

groups;<1 cm (29 cases:72.5%), 1-2 cm (8 cases:20%), and 

> 2 cm (3 cases:7.5%), figure (2). Acute kidney injury 

represented the most frequent complication, which was 

observed in 6 cases (15%), followed by surgical site 

infection (12.5%), pleural effusion (7.5%), myocardial 

infarction (2.5%), wound dehiscence (2.5%) and pulmonary 

embolism (2.5%). The death occurred in 6 cases (15%), 

without any case of cutaneous intestinal fistula, abdominal 

abscesses, or repair site leak, table (3). The overall 

complications rate was 37.5 %, with no significant 

difference in relation to sex (p:0.7), smoking (p:0.4), 

consumption of alcohol(p:0.5), and use of Steroids(p:0.06). 

Complicated patients were significantly older than 65 years 

(75% versus 25%, p:0.02), had more comorbidities (75% 

versus 25%, p:0.003), with the widespread use of NSAIDs 

(61.9% versus 38.1,p:0.04), table(4). There were no 

significant differences in relation to the location of 

perforation(p:0.2), presence of metabolic acidosis(p:0.2), 

and presence of intra-abdominal free fluid(p:0.5). 

Complications were increased significantly with increasing 

size of perforation (27.6% in size < 1 cm versus 100% in 

size >2 cm, p:0.03) and duration pre-operative (25% in 

duration <6 hours versus 66.7% in duration longer than 24 

hours, p:0.02). In addition, complications occurred in all 

patients who presented with shock (7 cases:100%), table(5). 

In the multivariate logistic regression analysis, pre-

operative duration (OR 3.4,95% CI 1.6-7.7, p=0.002), age 

older than 65 years (OR 3.2,95% CI 2.2-8.1, p=0.01), 

comorbidities (OR 3.4,95% CI 1.2-7.3, p=0.001), size of 

perforation (OR 2.9,95% CI 1.7-6.9, p=0.01), and use of 

NSAIDs (OR 3.1,95% CI 1.1-6.7, p=0.02 were factors that 

associated with the risk of progression complications, Table 

(6). The overall mortality rate was 15%, with no significant 

difference in relation to sex(p:0.08), smoking(p:0.1), 

consumption of alcohol(p:0.3), use of steroids(p:0.06) and 

NSAIDs(p:0.09). Patients who died were significantly older 

than 65 years (100% versus 0%, p:0.0001) with the presence 

of comorbidities (62.5% versus 37.5%, p:0.003), table(7). 

There were no significant differences in relation to the 

location of perforation(p:0.4) and the presence of 

complications except for pleural effusion(p:0.02) and 

shock(p:0.04). The rate of mortality was increased 

significantly with increasing size of perforation (10.3% in 

size < 1 cm versus 33.3% in size >2 cm, p:0.01) and pre-

operative duration (0% in duration <6 hours versus 33.3% 

in duration longer than 24 hours, p:0.002). Metabolic 

acidosis was present in 22.2% of complicated patients, with 

the presence of intra-abdominal free fluid in 14.8% of 

complicated patients, table(8). In the multivariate logistic 

regression analysis, pre-operative duration (OR 2.9,95% CI 

0.8-7.5, p=0.001), age older than 65 years (OR 3.6,95% CI 

1.4-8.9, p=0.005), comorbidities (OR 3.02,95% CI 1.1-6.9, 

p=0.001), and size of perforation (OR 3.2,95% CI 1.2-9.8, 

p=0.02) were factors that associated with the risk of death, 

Table (9). 
 

4. Discussion  
In this observational prospective analytic study, we 

report the risk factors associated with outcomes among 

individuals who experienced perforated peptic ulcers. There 

were no local studies about the prevalence and risk factors 

of morbidity and mortality in perforated peptic ulcer 

patients.  
 

The current study of 40 patients with perforated peptic 

ulcers shows that the majority of patients were males, which 

might be explained by a high frequency of smoking [18] and 

consumption of alcohol [19]. Perforated gastric ulcers were 

observed more frequently than duodenal ones due to the 

high prevalence of gastric ulcers in non- developed 

countries [20], frequent use of NSAIDs in our study and 

NSAIDs-related ulcers are observed more frequently in the 

stomach [26], and the majority of patients in the current 

study were elderly where gastric ulcers are common [22]. 

Pre-operative duration ranged from 6 to 24 hours in 

approximately two-thirds of patients. Acute kidney injury 

(AKI), surgical site infection and pleural effusion 

represented the most observed complications, and the 

occurrence of septic shock might explain AKI in 17.5% and 

fluid disorders. Compared with the uncomplicated group, 

pre-operative duration, older age, comorbidities, size of 

perforation, and use of NSAIDs were factors that were 

associated significantly with a risk ratio of complications. 
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Pre-operative duration, age older than 65 years, 

comorbidities, and perforation size represented factors 

associated with mortality. The results of the current study 

are consistent with the previous studies. 

 

Chalya et al. (2011) showed in a study conducted on 84 

patients with perforated peptic ulcers that the male-to-

female ratio was 1.3:1 with a median age of 28 years. Use 

of NSAIDs, alcohol and smoking was detected in 10.7, 

85,7%, and 64.3%, respectively, and the majority of 

perforations were located in the duodenum. The rate of 

complications was 29.8%, and mortality was 10.7%. Risk 

factors associated with complications were: delay of 

treatment and concomitant diseases, whereas mortality was 

more frequent in older age, delayed presentation (longer 

than 24 hours), presence of shock on admission, 

concomitant diseases, and gastric ulcers [23]. The 

difference with the current study is that patients were 

younger; the majority of ulcers were duodenal, with low use 

of NSAIDs, high consumption of alcohol, and some factors 

associated with mortality (shock and location of ulcer). 

 

Unver et al. (2015) demonstrated in a study conducted 

on 239 patients diagnosed with perforated peptic ulcers that 

the male-to-female ratio was 2.7:1 without any effect of sex 

on the occurrence of complications that developed in 

43.9%. Respiratory infections, surgical site infections, and 

cardiac complications represented the most frequent 

complications. Risk factors associated with mortality were 

advanced age and concomitant diseases [24]. The difference 

with the current study was that the rate of complications was 

lower in our study, and AKI represented the most frequent 

complication, without any effect of pre-operative duration 

and size of perforation on the mortality rate in the Unver 

study. 

 

Teshome et al. (2020) demonstrated in a study 

conducted on 136 patients during a period of 4 years that 

ulcers were observed more frequently in males than 

females, with a mean age of 36.5±16.56 years. 52.2% of the 

patients presented after 24 hours due to patients being from 

rural regions, and the majority of ulcers were located in the 

duodenum. The rate of complications was 22.8%, in which 

surgical site infection and wound dehiscence were the most 

frequent complications, with a rate of mortality of 6.6%. 

Older age, females, presence of comorbidities, delayed 

presentation and shock were associated significantly with 

morbidity and mortality[25]. Differences with the current 

study were that patients in our study were older, presented 

frequently during 6 to 24 hours, perforations were located 

frequently in the stomach, and acute kidney injury 

represented the most frequent complication without any 

effect of gender on outcomes. 

 

In summary, early diagnosis and management of 

perforated ulcers are essential to improve outcomes. In 

addition, it is necessary to reduce the consumption of 

NSAIDs and perform a study to compare the outcome of 

traditional surgery and laparoscopic in managing perforated 

ulcers. 

 

5. Conclusion 

Early detection of perforation and urgent intervention 

are considered crucial. The presence of older patients, 

delayed surgical intervention, comorbidities, and large 

perforations are all warning flags that may predispose to 

poor prognosis. 
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