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ARTICLE INFO  ABSTRACT 
 
 

Background: Perforated peptic ulcer (PPU) is associated with significant morbidity and mortality, particularly 
in low to middle income countries. This study aimed to scrutinisethe clinicalcourse of patients diagnosed with 
PPU and identify modifiable factors to improve outcomes. Methods: A retrospective review of thehybrid 
electronic medical record (HEMR) database at Grey’s Hospital was performed. All patients diagnosed with 
PPU between January 2013 and December 2020 were entered intothe study.The variables collected include 
age, ethnicity, comorbid profile, Boey score, type of surgery performed and complications. These factors were 
analysed to determinethe factorsresponsible for morbidity and mortality. Results: One hundred and ninety 
four patients were diagnosed with PPU during the study period. Six patients were treated non-operatively, all 
of whom survived. In the surgically treated group, omental patch repair was performed in 159 (84.5%) 
patients,and primary closurein 26 (13.8%) patients.Theleak rate was32%in the cohortthat underwent 
relaparotomy and the overall mortality was 14%. There was no significant relationship between the type of 
repair performed and outcome.All patients had a Boey score of 1 or more.The following factors were found to 
increase the probability of in-hospital mortality:age > 40 years (OR: 8.49, 95% CI 2.46–29.29 p < 0.01), 
female gender (OR: 2.509, CI 0.98–6.37, p = 0.048), need for relaparotomy (OR: 0.398, CI 0.17–0.91, 
p = 0.027) and Boey score > 1 (OR: 46.437, CI 6.13–350.28, p < 0.01). ABoey score > 1 was theonly variable 
that increased the likelihood of finding a leaking repair at relaparotomy (p < 0.01). Conclusion: The Boey 
score was a significant predictor of mortality and leak rate inour patients with PPU. Adding age as a variable 
may improve theabilityto predict mortality in our setting, while the impact of gender and ethnicity needs 
further investigation. 
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INTRODUCTION 
 
Peptic ulcer disease (PUD),defined as a digestive tract injury that 
results in a mucosal break greater than 3–5 mm with penetration 
extending to the submucosal layer, has been on the decline since the 
advent of proton pump inhibitors and H Pylori eradication 
regimens.Patients who suffer from PUD can follow a variable clinical 
course, ranging from rapid recovery with medical management to 
those who develop complicationsof bleeding, perforationorgastric 
outlet obstruction.1-4 Perforation occurs when all the layers of the 
digestive tract are breached and is one of the most devastating 
complications of PUD, which can lead to major morbidity and 
death.5Advanced age, significantcomorbidities and delay in 
presentation are established risk factors for poor outcome in patients 
with perforated peptic ulcer(PPU).6,7This is especially debilitating in 
countries with resource constraints.7,8 There isa paucity of 
information on the clinical course and outcomes of patients with PPU 
disease, especially in low and middle income countries (LMICs).9 A 
number of scoring systems are available in predicting the outcome of  

 
 
PPU diseasewith theBoey score, peptic ulcer perforation score 
(PULP), and the American Society of Anesthesiologists(ASA) score 
being the most commonly used.10While the PULP score shows good 
predictability for mortality, it is complex and impractical in the 
clinical setting.11 The ASA score is not specific for PPU and is further 
limited by its subjective nature.12 Currently, the Boey score is one of 
the most widely used scoring systems for predicting outcomes in PPU 
due to its relatively simple nature combined with high accuracy.10,13,14 
This study aims to describe the clinical course that patients with 
perforated PUD follow and identifyfactors that contribute to 
pooroutcomes. Insights will be used to guide management protocols 
of patients presenting with PPU. 
 

MATERIALS AND METHODS 
 
A retrospective review of thehybrid electronic medical record 
(HEMR) database at Grey’s Hospital was performed. All patients 
diagnosed with PPU at Grey’s Hospital between January 2013 and 
December 2020 formed the cohort for analysis.Grey’s Hospital is a 
tertiary hospital that provides health care to one of three major areas 
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in KwaZulu-Natal. The area is home to approximately three million 
people, two-thirds of whom reside in rural areas. The drainage area 
consists of 3 regional and 17 district referral hosp
were 13 years and older who had a confirmed single diagnosis of 
perforated peptic ulcer disease were included in the study. 
collected included patient demographics, ethnicity (which was self
declared by the patient), clinical presentation, medicalcomorbidities, 
Boey score, management, and outcome. Outcome variables collected 
included in-hospital mortality, leak rate, need for relaparotomy and 
ICU stay.Comorbidities that were documented included hypertension, 
diabetes mellitus, human immunodeficiency virus (HIV) infection 
status, and coronary artery disease. The use of non
inflammatory drugs was included as a comorbidity due to its 
association with PUD.  
 
The Boey score was calculated based on three factors: delayed 
presentation more than 24 hours, systolic blood pressure less than 
100 mmHgand the prescenceof a major comorbidity.The patient was 
given one point for each of the three factors that were present; the 
minimum score obtainable was zero while the maximum was 
Operations performed included omental patch repair, debridement 
with primary repair, partial gastrectomy, and repair over a t
operations were performed through a midline la
For patients who underwent relaparotomy, a note was made of 
whether the initial repair was intact or leaking. The decision to treat 
patients non-operatively was based on clinical findings as well as 
imaging in the form of computer tomography (CT) scans or contrast 
meals confirming a contained leak. They were managed 
conservatively with helicobacter pylori eradication therapy and 
discharged once they were tolerating a full ward diet and the 
abdominal pain had resolved. Ulcer location was d
categories based on the anatomical description of the location of the 
ulcer as described inthe operative notes. This included gastric, pre
pyloric, and duodenal. Gastric ulcers included all those found in the 
fundus, body or antrum of the stomach. Pre-pyloric ulcers included all 
ulcers found within 5 cm of the pylorus, and duodenal ulcers included 
all those found distal to the pylorus up to the fourth part of the 
duodenum. Length of stay in hospital was expressed as days from 
admission to discharge. 
 
Statistical analysis: Graphical and descriptive statistics were used to 
present the clinical characteristics. The Kolmogorov
wasusedto determine a normal distribution or not.With respect 
characteristics of patients with the prevalence of PPU
Mann-Whitney U test to check for significant differences in the 
ethnicity. We also used the Kruskal-Wallis test to check for 
differences in ethnicity with respect to the characteristics of patients 
who presented with ulcer complications. The chi
independence and the robust chi-square test of independence were 
used to test the relationship between factors and outcomes, since there 
was a need to assess the influence of variables such as 
survival outcome or ethnicity and its relation to the prevalence of 
PPU. The Boey score and its effect on the length of stay in hospital 
anddeath was tested using the eta squared statistic and the one
analysis of variance (ANOVA).  
 

RESULTS 
 
One hundred and ninety four patientswere included in the cohort. 
Table I shows the demographic profile, comorbidities and deaths in 
the cohort.Themale-to-female ratio was 5:1. The mean age was 45 
years, and three quarters of the patients were of African ancestry. 
Hypertension was the most common comorbidity, and non
anti-inflammatory the only PUD risk factor recorded.
individuals who died and possessed the risk factor of hypertension, 
only 3 had exclusive hypertensive disease as a comorbidity, whereas 
the rest were associated with other comorbidities, most commonly 
diabetes. Two of the patients who died had NSAID use as their only 
risk factor for PPU disease. One case of documented coronary artery 
disease was present in one of the patients who died,
individual who had documented hypertension and renal disease. The 
most common ulcer location was pre-pyloric in 59.3% of the study 
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The area is home to approximately three million 
thirds of whom reside in rural areas. The drainage area 

consists of 3 regional and 17 district referral hospitals.15 Patients who 
were 13 years and older who had a confirmed single diagnosis of 
perforated peptic ulcer disease were included in the study.  Data 
collected included patient demographics, ethnicity (which was self-

esentation, medicalcomorbidities, 
Boey score, management, and outcome. Outcome variables collected 

hospital mortality, leak rate, need for relaparotomy and 
ICU stay.Comorbidities that were documented included hypertension, 

man immunodeficiency virus (HIV) infection 
status, and coronary artery disease. The use of non-steroidal anti-

comorbidity due to its 

The Boey score was calculated based on three factors: delayed 
presentation more than 24 hours, systolic blood pressure less than 

mmHgand the prescenceof a major comorbidity.The patient was 
given one point for each of the three factors that were present; the 
minimum score obtainable was zero while the maximum was 3.13 
Operations performed included omental patch repair, debridement 
with primary repair, partial gastrectomy, and repair over a t-tube.All 
operations were performed through a midline laparotomy incision. 
For patients who underwent relaparotomy, a note was made of 

The decision to treat 
operatively was based on clinical findings as well as 

aphy (CT) scans or contrast 
meals confirming a contained leak. They were managed 
conservatively with helicobacter pylori eradication therapy and 
discharged once they were tolerating a full ward diet and the 

Ulcer location was divided into 3 
categories based on the anatomical description of the location of the 
ulcer as described inthe operative notes. This included gastric, pre-
pyloric, and duodenal. Gastric ulcers included all those found in the 

pyloric ulcers included all 
cm of the pylorus, and duodenal ulcers included 

all those found distal to the pylorus up to the fourth part of the 
duodenum. Length of stay in hospital was expressed as days from 

Graphical and descriptive statistics were used to 
The Kolmogorov-Smirnov test 

wasusedto determine a normal distribution or not.With respect to 
prevalence of PPU we used the 

Whitney U test to check for significant differences in the 
Wallis test to check for 

characteristics of patients 
The chi-square test of 

square test of independence were 
used to test the relationship between factors and outcomes, since there 
was a need to assess the influence of variables such as age on the 

or ethnicity and its relation to the prevalence of 
PPU. The Boey score and its effect on the length of stay in hospital 
anddeath was tested using the eta squared statistic and the one-way 

patientswere included in the cohort. 
Table I shows the demographic profile, comorbidities and deaths in 

female ratio was 5:1. The mean age was 45 
years, and three quarters of the patients were of African ancestry. 

e most common comorbidity, and non-steroidal 
inflammatory the only PUD risk factor recorded. Of the 11 

individuals who died and possessed the risk factor of hypertension, 
only 3 had exclusive hypertensive disease as a comorbidity, whereas 

e associated with other comorbidities, most commonly 
diabetes. Two of the patients who died had NSAID use as their only 
risk factor for PPU disease. One case of documented coronary artery 
disease was present in one of the patients who died, along with one 
individual who had documented hypertension and renal disease. The 

pyloric in 59.3% of the study 

population, followed by duodenal in21.6% and gastric in 18.6%. 
Figure 1 details the management and outcome of the patients in
cohort. Omental patch repair was the most common operative 
procedure in 84.5% of surgically treated patients,
primary closure in 13.8%. Twopatients underwent partial gastrectomy 
and one had a repair over a t-tube. Seventy
who underwent a laparotomy required a relaparotomy and of those, 
51 revealed an intact repair, resulting in a confirmed leak rate of 32%.
 

Table I. Demographics andcomorbidities

Parameter  Mean
Age (years) 45 
Gender n 
Male  162 
Female 32 
Ethnicity  
African 149 
Indian 24  
White 15 
Coloured 6 
Comorbidities  
None 127 
Hypertension 37 
HIVa 15 
Diabetes 11 
Cardiac  7 
Pulmonary 6 
Renal  2 
Other  5  
PUD risk factor  
NSAIDb use 16  

aHIV– human immunodeficiency virus
bNSAID– non-steroidal anti

 

Figure 1. Management and outcome of the cohort
 
The overall mortality was 14%. African patients 
compared to the other races (p = 0.02). The mortality for females was 
significantly higher than for males:25% vs. 12% (
patients included in this study who did not require relaparotomy, 84% 
had an omental patch at their index operation, and 14% had 
debridement and primary closure at their index surgery. There was no 
significant relationship between the type of repair performed and 
operative outcome. None of the patients had a Boey score of 0 (Table
II). 
 

Table II. Operative findings, Boey score and outcome

Variable  
 
Ulcer location 
Pre-pyloric 
Duodenal 
Gastric 
Boey score 
1 
2 
3 
Outcome 
Survived 
Died  

influencing outcome in patients with perforated peptic ulcer disease at a 

population, followed by duodenal in21.6% and gastric in 18.6%. 
details the management and outcome of the patients in our 

cohort. Omental patch repair was the most common operative 
procedure in 84.5% of surgically treated patients, followed by 
primary closure in 13.8%. Twopatients underwent partial gastrectomy 

tube. Seventy-five of the 188 individuals 
who underwent a laparotomy required a relaparotomy and of those, 
51 revealed an intact repair, resulting in a confirmed leak rate of 32%. 

Demographics andcomorbidities 
 

Mean SD Deaths  
 17.1  
%  
83.5 19 
16.5 8 
  
76.8 16 
12.4 6 
7.7 4 
3.0 1 
  
65.5 13 
19.0 11 
7.7 0 
5.7 4 
3.6 1 
3.1 1 
1.0 1 
2.6  
  
8.2 4 

human immunodeficiency virus 
steroidal anti-inflammatory drugs 

 
 

Management and outcome of the cohort 

The overall mortality was 14%. African patients had a lower mortality 
0.02). The mortality for females was 

significantly higher than for males:25% vs. 12% (p = 0.04). Of the 
patients included in this study who did not require relaparotomy, 84% 

ir index operation, and 14% had 
debridement and primary closure at their index surgery. There was no 
significant relationship between the type of repair performed and 
operative outcome. None of the patients had a Boey score of 0 (Table 

Operative findings, Boey score and outcome 
 

  
n % 
  
115  59.3 
41 21.1 
36 18.6 
  
108 55.7 
63 32.5 
23 11.9 
  
167 86 
27  14 

at a South African tertiary hospital 



Table III shows the significant factors that increased the probability 
of in-hospital mortality on multivariate analysis. These factors were 
age>40years (OR: 8.49, 95% CI 2.46–29.29 p < 0.01), female gender 
(OR: 2.509, CI 0.98–6.37, p = 0.048), need for relaparotomy (OR: 
0.398, CI 0.17–0.91, p = 0.027) and Boey score > 1 (OR: 46.437, CI 
6.13–350.28,  p < 0.01). The only variable that significantly increased 
the chances of finding a leaking repair at relaparotomy on 
multivariate analysis was a Boey score > 1 (likelihood ratio: 0.05, p-
value: 0.006). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISCUSSION 
 
In this study, we have foundin patients with PPUthatage, female 
gender,ethnicity, need for relaparotomy and Boey score werefactors 
thatsignificantly increased the probability of in-hospital mortality.The 
mortality rate of 13.9% in this study population was higher than the 
10%reported in international literature.16,17 This could be explained 
by the fact that most of the patients had a Boey score of 1 and none 
had a score of 0. In contrast, data from international literature 
indicates that the majority of patients have a Boey score of 0 at 
presentation. The mean age of 45 and the male-to-female ratio of 5:1 
corresponds to thedemographic profile ofinternational cohorts.6Age 
greater than forty, white race group, female gender, and the need for 
relaparotomy are not modifiable factors. The association between 
increased age and mortality is consistent with other studies.18The 
increased risk associated with female gender has not been validated 
by data from international literature.19One possible explanation for 
this finding is that the female patients in our cohort were older than 
the male patients (58.44 years vs. 42.48 years). To our knowledge, 
this is the first study to show the effect of ethnicity on mortality in 
PPU, and further investigation is needed to confirm or refute the 
association. The Boey score was the only independent predictor of a 
leak. The mean Boey score of patients whohad a leak was 2, andmay 
relate to the fact that all the parameters in the score promote or reflect 
physiological derangement that could contribute to poor healing. 
 
The omental patch was the most popular operative technique 
employed in the surgical management of the patients in this study 
populationdue to the surrounding tissue being too friable for primary 
closure.This technique displayed favourable results with respect to 
relaparotomy findings, with 70.3% revealing intact repairs. The 
indications for gastrectomy in two of the patients were based on the 
decision of the operating surgeon and included large ulcers with 
surrounding friable tissue and no suitable omentum for patch repair. 
One was found to have an anastomotic leak at relaparotomy and the 
other died before undergoing a relaparotomy.The patient who had a 
repair done over a t-tube was found to have aduodenal ulcer 
surrounded by friable tissue andno viable omentumfor a patch. The 
patient never required a relaparotomy and the t-tube was removed a 
few days later; the patientwas discharged home in a stable condition.  

These numbers were too small to draw any significant conclusions on 
gastrectomy or t-tube repair for PPU. The main limitation of this 
study was the reliance onthe doctors attending to the patients to 
adequately enquire and capture the relevant history and risk factors 
pertaining to PPU at the time of admission.This was also pertinent at 
the time of surgery when the location of the ulcer was described, as 
many individuals still find it difficult to distinguish between pre-
pyloric and duodenal ulcers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Furthermore, we could not evaluate those individuals who did not 
undergo relaparotomy with regard to whether or not their repair was 
intact or not. This could not be avoided as this was a retrospective 
study. Despite these limitations, we feel that the data presented 
provide valuable insights into the variable clinical courses of patients 
with PPU in our setting. 
 

CONCLUSION 
 
Based on our findings, clinicians should consider adding age greater 
than forty to the Boey score when risk stratifying patients with PPU 
on admission.Further research is required to investigate the impact of 
gender and ethnicity on mortality. A Boey score of > 1 was 
significantly associated with a leaking repair. Non-operative 
management remains a viable option in appropriately selected 
patients.Omental patch repair is a safe and effective surgical strategy 
forPPU, and is the most common management strategy in our setting.  
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