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Abstract

Introduction: Peptic ulcer perforation carries high mortality and morbidity. Boey’s score is shown to be a 
simple scoring system to help predict morbidity and mortality. This is a prospective observational study to 
evaluate the applicability of Boey’s score in predicting mortality and morbidity in Nepalese patients.

Methods: This study was conducted in the Dept. of Surgery, Nepal Medical College and Teaching Hospital 
(NMCTH), Attarkhel, Jorpati between 1st of July 2012 to 30th June 2019 over a period of 7 years. This 
was a prospective observational study. All patients who underwent laparotomy for suspected peptic ulcer 
perforation peritonitis were included in the study.

Results: Fourty-seven patients were included in the study. Male patients outnumbered females by a ratio 
of almost 4:1. Eighteen (38%) patients had Boey’s score of 1, and 7 (15 %) patients had a Boey’s score 
of 3. Overall postoperative mortality was 7 (15%). Boey’s score predicted morbidity and mortality with 
a p-value of <0.01. The length of hospital stay was also more in patients with a higher score and it was 
statistically significant. 

Conclusions:  Boey’s score is both easy and effective in predicting postoperative morbidity, mortality and 
length of hospital stay. 
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Introduction

Peptic ulcer affects more than 4 million people annually.1 

Western studies put the prevalence at between 5 to 15%.2,3 
Perforation occurs in 2-14% of patients with duodenal 
ulcers and carries high mortality of up to 25%-30%.2,3 
During the last three decades there has been a significant 
drop in elective surgery for the peptic ulcer but surgery for 
complications of peptic ulcer has not declined significantly. 
In fact, the incidence of peptic ulcer perforation and 
bleeding rates has increased according to some studies and 
they attribute this to an aging population and increased 
NSAID use.4-6 Increasing age, associated comorbid 
conditions, presence of shock in the perioperative period 
and delayed presentation or management are associated 

with poor outcomes.6 A simple effective predictive model 
can be a very useful tool in prognosticating and identifying 
patients at risk of increased morbidity and mortality. In 
1987, Boey and colleagues introduced a simple preoperative 
risk stratification score. They include the presence of 
major medical illness, preoperative shock, and perforation 
presenting after 24 hours or more.7 In our study, we use 
Boey’s score to see if it is applicable in our population.

Methods

This study was conducted in the Department of Surgery, 
Nepal Medical College and Teaching Hospital between 1st 
of July 2012 and 30th June 2019 for a period of 7 years. 
This was a prospective observational study. All patients 
who underwent laparotomy for suspected peptic ulcer 
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perforation peritonitis were included in the study. If patients 
were found to have other sites of perforation they were 
excluded from the study. Patients with other cause of peptic 
ulcer perforations, like iatrogenic, traumatic or associated 
malignancy were also excluded from the study. All the 
patients underwent upper midline laparotomy and modified 
Graham's patch repair after refreshing the margins. Lavage 
with warm saline and drain in Morrison's pouch was kept 
in all the cases.  Patients were discharged once the patients 
were taking an adequate oral diet and stable. All patients 
were given anti Helicobacter pylori treatment empirically. 
None of the cases were done laparoscopically. The data was 
entered in SPSS software version 16 and statistical analysis 
was done using the chi-square test and a p-value of less than 
0.05 was considered significant. Approval was taken from 
the institutional review board for the study. 

Results

During the study period of 7 years, a total of 49 cases 
underwent surgery for Peptic ulcer perforation at our 
institute.  Two patients were excluded from the study. One 
was an iatrogenic duodenal perforation after laparoscopic 
cholecystectomy and the other had a concurrent obstructed 
inguinal hernia. The remaining 47 were included in the 
study. Male patients outnumbered females by a ratio of almost 
4:1; out of 47 patients 37 (79%) were male and 10 (21%) 
were female. In our study, the maximum number of patients 
belonged to the age group of 30-40 years (23%). Table 1. Only 
6 or (13%) of the patients were above 60 years old. Figure 1.

Table 1: General patient characteristics

Patient characteristics Mean+ SD

Age 39.48+16.44

Sex M:F=3.7:1

Total Count 11640.57+3381.8

Neutrophil 85.14+9.53

Serum albumin 3.1+0.75

Creatinine 0.77+0.25

Amylase 125.38+98.78

Lipase 121.34+128.38

Hb 12.42+2.11

Pulse 103+13.33

SBP 101.61+16.98

DBP 66.85+10.79

MAP 78.43+12.12

Figure 1: Age distribution of the patients

Among the important risk factors, 10 (21%) patients 
consumed alcohol regularly (minimum 3 times a week) but 
a further 29 (62%) consumed alcohol occasionally. There 
were 14 (30 %) smokers in this group of patients and 5 (11 
%) patients were taking NSAIDs at the time of perforation. 

Pneumoperitoneum was seen in up to 40 (85 %) patients 
on plain x-ray of chest/abdomen, and in the remaining 7 
(14 %) cases CT scan showed pneumoperitoneum. Table 2. 
Preoperative shock was seen in 9 (19 %) patients and 18 (38 
%) patients presented to the hospital after 24 hours of the 
onset of acute abdominal pain. Seven (15 %) patients had 
a concomitant medical illness and were under medication.

Table 2: Imaging modality detecting pneumoperitoneum 

Pneumoperitoneum No. of patient Percentage

Pneumoperitoneum 
on X-ray 40 85%

Pneumoperitoneum 
on CT 7 15%

Figure 2: Number of patients positive for different 
Boey’s Parameters
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In our study maximum number of patients had Boey’s score 
of 1. Table 3 shows the number of patients in each Boey’s 
score category.  Eighteen (38%) patients had Boey’s score 
of 1, and 7 (15 %) patients had a Boey’s score of 3. The 
most common site of perforation was D1 (first part of 
duodenum) seen in 35 patients (74 %). This was followed 
by pre-pyloric ulcers in 10% (21 %) and lesser curvature in 
2 (5%) of the patients.
Most patients had a perforation of size between 0.5-1 cm 
(64 %). Table 4.
Table 3: Boey’s Score

Boey’s score N (%)

0 14 (30%)

1 18 (38%)

2 8 (17%)

3 7 (15%)

TOTAL 47 (100%)

Table 4: Size of perforation  

Size in cm Number Percentage

<0.5 0 0

0.5-1.0 30 64

1.0-1.5 14 30

>1.5 3 6

Overall postoperative mortality was 7 (15%). Most of the 
patients died due to postoperative complications with the 
most common being chest infection leading to septicemia 
and multi-organ failure. Postoperative mortality was 
directly associated with the delayed presentation in hospital 
and preoperative shock and concomitant medical illness. 
Mortality was higher in the age group of more than 60. 
Mortality and morbidity were higher in males but this was 
not statistically significant. Mortality was not associated 
with the size of perforation (P-value = 0.59).

 Figure 3: Complications

Table 5: Boey’s score and Morbidity

Boey’s 
score Total Morbidity Morbidity P-value*

Frequency Percentage

0 14 0 0% <0.01

1 18 1 6%

2 8 2 25%

3 7 7 100%

*Chi-square test

Table 6: Boey’s score and mortality

Boey’s 
score Total Morbidity Morbidity P value* 

Frequency Percentage

0 14 0 0% <0.01

1 18 1 6%

2 8 2 25%

3 7 5 71%

*Chi-square test

Table 7: Boey’s score and length of hospital stay

Boey’s 
score

Length of hospital stay
Total P Value *<4 days 5-8 days >9 days

frequency percentage frequency percentage frequency percentage
0 8 57.1 % 6 42.9% 0 0.0% 14

<0.001
1 0 0.0 % 18 100 % 0 0.0 % 18
2 0 0.0 % 8 100 % 0 0.0 % 8
3 0 0.0 % 0 0.0 % 7 100 % 7
Total 8 17 % 32 68.1 % 7 14.9% 47

*Chi-square test
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The mortality increased progressively with increasing 
numbers in Boey’s score; 0 %, 6 %, 25% and 71% for 
0,1,2,3 respectively and this relation was statistically 
significant with a p-value of <0.01. The morbidity increases 
progressively with an increase in Boey’s score;0%,6%, 
25%, and 100% respectively for Boey’s score of 0, 1, 2 
and 3 respectively. This was statistically significant with 
a p-value of < 0.01. The association between Boey’s score 
and length of hospital stay was also very significant. Table 
7. All patients with Boey’s score of 2 or more had a hospital 
stay of more than 9 days while none in Boey’s score of 0 
and 1 stayed for more than 8 days.

Thirty-seven of the 47 patients had albumin levels below 
3.5gm/dl. Though decreased albumin was associated with 
increased mortality; it was not statistically significant 
(P=0.14).  

In 12 (26%) patient  serum amylase was more than 180 
IU/L or more than thrice the institutional normal limit but 
serum lipase was raised (>160 IU/L) in only 2 (4.25%) 
cases in our study. This had no bearing on morbidity and 
mortality.

Discussion

Perforation occurs in 2-10% of patients with peptic ulcer 
disease and accounts for 70% of the mortality.9 The 
mortality in our study was 15% which was comparable 
to between 14-27% reported in other studies and 18% 
quoted in a Nepalese study.9-12 The morbidity in our study 
was  21% which compares favorably with most reported 
literature. The literature reports rates of between 14-61%.10-15  

Our patients presented at a younger age compared to patients 
from other western studies.10,11,13 The proportionately 
larger number of smokers and drinkers and relatively low 
incidence of NSAID use may be explained by younger 
male patients in our study. Other studies also show lower 
NSAID use in the young.18-20   As in other studies, our study 
also shows pulmonary and wound-related complications to 
be the major source of morbidity. 9,10,12,13-15 The commonest 
site of perforation in peptic ulcers in our study was the 
1st part of the duodenum. This has been reported by 
most other studies.12,14,16-18 The above finding suggests we 
have a different patient profile of peptic ulcer perforation 
compared to the west.

Mortality correlates with Boey’s score. Mortality in our 
study was 0 %, 6% ,25% and 71% for Boey’s score of 
0,1,2,3 respectively and this relation was statistically 
significant with a p-value of <0.01. This compares with 
other studies.  Sah DN and colleagues 12 report mortality 

of  5.3 %, 6.7 %, 36.4 % and 60 % with Boey’s score of 
patients 0, 1, 2 and 3 and a study by Agrawal A et al14  report  
mortality rates of 1.9%, 7.1%, 31.7%, and 40% for 0, 1, 2, 
and 3 scores, respectively.

 Morbidity also correlates with Boey’s score with morbidity 
rates of 0%, 6%, 25% and 100% for scores of 0, 1, 2 and 3 
respectively, P value<0.01.

The length of hospital stay with the higher score was 
longer in our study and was significant p<0.001. This 
has been corroborated by other studies. Menekse E et al21 
found the mean length of hospital stay was 7.9±9.0 days 
(ranged 1–115). Another study conducted by Gulzar JS 
et al22 compared the length of hospital stay with different 
Boey’s score groups and concluded length of hospital stay 
increases with an increase in Boey’s score with p value< 0.01. 

Other Scoring systems have been used and have been 
found to be useful in predicting mortality and morbidity in 
patients with perforated peptic ulcers.  

Møller MH, et al11 developed the Peptic Ulcer Perforation 
(PULP) score based on age, presence of comorbid diseases, 
presence of shock at admission, steroid use, serum 
creatinine, the time duration between onset of symptoms 
to admission and ASA scores. While it is a good predictor 
of morbidity and mortality it is significantly more complex 
than Boey’s score.

ASA scores have been evaluated and associated with 
mortality and morbidity in patients with peptic ulcer 
perforation but they were relatively small studies.10,23 The 
Mannheim Peritonitis Index (MPI)  uses a score of between 
0 to 47 multivariable system with eight adverse factors 
which comprise both preoperative and perioperative 
conditions. While studies have shown they are effective 
means of predicting mortality and morbidity, they are much 
more complex.24-26 

Conclusion
Boey’s score is both easy and effective in predicting 
postoperative morbidity, mortality, and length of hospital stay. 
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