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BACKGROUND: The major complications of peptic ulcer are hemorrhage, perforation and
gastric outlet obstruction with perforation occurring in about 2-10% of patients. Patients with
perforated peptic ulcer still have a high rate of morbidity and mortality and to improve the
outcomes it is important to stratify the patients into different categories.
AIMS: To evaluate the accuracy of Boey scoring system in predicting postoperative morbidity
and mortality in patients operated for peptic perforation.
METHODS: It was a prospective observational single centre study conducted at SMS Medical
College and Hospital, Jaipur, from October 2011 to October 2012 on 180 patients undergoing
open surgery for peptic ulcer perforation. Postoperative outcomes in terms of recovery and
complications were studied. For prediction of morbidity and mortality by Boey risk stratification,
the odds ratio (OR) and 95% confidence interval (95% CI) of each risk score were compared
with the outcomes of ''0'' risk score.
RESULTS: The mortality rate increased progressively with increasing numbers of the Boey
score: 1.9%, 7.1%, 31.7% and 40% for 0, 1, 2, and 3 scores, respectively (p<0.001). The morbidity
rates for 0, 1, 2, and 3 Boey scores were 13%, 45.7%, 70.7% and 73.3% respectively (p<0.001).
CONCLUSIONS: Boey score is a useful tool for assessing the prognosis of operated cases of
peptic perforation and helps in the assessment of mortality and morbidity of these patients.
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Introduction
The estimated prevalence of peptic ulcer disease ranges from 5
to 15% in the western population.1 The major complications of
peptic ulcer are hemorrhage, perforation and gastric outlet
obstruction. Perforation occurs in about 2–10% of peptic
ulcers.2 Although the origin of perforated peptic ulcer (PPU) is
multifactorial it is most commonly associated with Helicobacter
© Tropical Gastroenterology 2015

pylori (HP) infection and non steroidal anti-inflammatory drugs
(NSAIDs).The incidence of elective surgery for peptic ulcer
disease has decreased due to the availability of highly effective
medical management, however, the incidence of surgery for
perforated peptic ulcer has remained stable or increased over
the past two decades.4 However, patients with PPU still have a
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high rate of morbidity and mortality, and surgical outcomes
vary between hospitals. Mortality rates range from 6 to 14% in

on the surgeon’s decision. Where procedures other than
primary closure with omentoplasty were performed, patients

recent studies.5 To improve outcome it is important to stratify
the patients into different categories based on the morbidity

were not included in the study. An intra-abdominal drain was
usually placed and thorough peritoneal lavage was done using

and mortality, and provide a suitable risk-group-based
management. Three prognostic factors, namely preoperative

normal saline in all cases.
Postoperatively, intravenous antibiotics were given for 3–

shock, long-standing perforation, and associated medical
diseases, were identified in patients with perforated peptic ulcer

5 days. During postoperative period evaluation was done
regarding morbidity and mortality. In case of uneventful

by Boey et al in 19826 and validated in 1987.7 The Boey scoring
system is amongst the most commonly used for risk

recovery patients were discharged from the hospital when they
had a good appetite and were ambulatory. If a patient had

stratification because of its simplicity and high predictive value
for mortality and morbidity in cases of PPU.8,9 The purpose of

complications they were managed accordingly. All patients were
called for follow up 15 days after surgery and after that as per

this study was to evaluate the surgical outcomes and accuracy
of Boey scoring system in predicting postoperative morbidity

requirement.
All the collected data was compiled and results obtained

and mortality in patients operated on for peptic perforation.

using SPSS-IBM software version 20. The comparison of
normally distributed continuous variables between the groups

Methods

was performed using the Student’s t test. Nominal categorical
data between the groups were compared using the Chi-square

The study was a hospital based prospective observational
study conducted at SMS hospital, Jaipur from October2011 to

test or Fisher’s exact test as appropriate. With regard to the
prediction of morbidity and mortality by Boey risk stratification,

October 2012. The patients included in the study were all the
patients operated for perforated peptic ulcer by open surgery

the odds ratio (OR) and 95% confidence interval (95% CI) of
each risk score were compared with the outcomes of ‘‘0’’ risk

irrespective of the age. The patients excluded were perforations
associated with malignancy, patients who died before surgery

score, and were also adjusted with age, gender, size and location
of PPU. For all statistical tests a p value of < 0.05 was considered

and those in whom procedure other than primary repair with
omentoplasty was done.

statistically significant.
Logistic regression analysis and receiver-operating

For diagnosis after a quick general and abdominal
examination an X-ray abdomen upright was obtained for the

characteristic (ROC) curve analysis were used to estimate the
predictive ability of the Boey score in assessing the

presence of free gas under diaphragm. In the rest of the cases
USG abdomen was done to confirm the diagnosis or the patient

postoperative morbidity and mortality. The area under the ROC
curve (AUC) indicates the probability of concordance between

was posted for emergency laparotomy if there was a strong
clinical suspicion.

the predicted probability of postoperative morbidity or
mortality and the actual postoperative state. The area ranges

As soon as the diagnosis was made, after resuscitation the
patient was posted for surgery. Patients with perforated peptic

from 0.50 for chance performance to 1.00 for perfect prediction.

ulcer were divided into four groups based on the Boey scoring
system (score 0–3) (Table 1). The score of each patient was the

Results

sum total of three independent risk factors (concomitant severe
medical illness, preoperative shock, and duration of PPU longer

During the study period 186 patients underwent surgery for
perforated peptic ulcer. Five patients were excluded as in them

than 24 hours; a value of 1 was assigned to each factor). Shock
was defined as persistent hypotension [systolic blood

procedures other than primary closure with omentoplasty were
performed. One patient was excluded as biopsy from the

pressure<90 mmHg]. Duration of the perforation was determined
as the time interval between the onset of severe acute

perforation indicated malignancy. So a total of 180 patients

abdominal pain, and arrival time at the hospital.
In each and every case of PPU during laparotomy primary
closure with omental grafting was performed. A feeding
jejunostomy was added in cases of larger perforations based

Table 1:

Boey Score9

Concomitant medical illness
Preoperative shock(systolic BP <90mmhg)
Duration of perforation more than 24 hours
Score : 0-3(each factor scores 1 point if positive)
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were included in the study.
The mean age was 48 years and maximum patients were

chest infection and wound infection. It was noted that
occurrence of postoperative complications was significantly

seen in the age group 41- 50 yrs with more than half (55.6%) of
the patients belonging to 40 – 60 yrs age group. Out of 180,

associated with age > 60 years, delayed presentation in the
hospital, preoperative shock and presence of concomitant

87.2% (157) were male and 12.8% (23) female. Approximately
30% of patients belonged to the elderly age group (age>60

illness.
The overall post operative mortality rate was 13.9%. Out of

years). Amongst the various risk factors, 15% patients used to
take alcohol regularly, 30.6% were smokers and 19.4% used to

the 25 patients who died, 17 died due to septicaemia and
subsequent multi-organ failure while 6 patients died following

take NSAID’s regularly.
Pneumoperitoneum on plain X-ray was seen in up to 88%

leak and its complications. One patient had acute myocardial
infarction and another patient succumbed to respiratory

of cases. Preoperative shock was seen in 53(29.4%) patients
and 118(65.6%) patients presented to the hospital after 24 hours

complications in the postoperative period.
It was noted that delayed presentation in the hospital and

of onset of acute abdominal pain. Associated chronic medical
illness was seen in 27(15%) patients. Table 2 shows number of

preoperative shock were significantly associated with mortality
in the postoperative period. In contrast to morbidity, mortality

patients in each Boey score category. Maximum number of
patients (38.9%) had Boey score 1 and only 8.3% patients had

was higher in the <60 age year group. Presence of severe medical
illness was associated with a higher mortality rate but the

a Boey score of 3.
The most common site of perforation was D1 (first part of

association was not statistically significant.
Although mortality and morbidity were higher in males, the

duodenum) followed by the prepyloric region and body of
stomach. The mean size of perforation was 0.9cm (range 0.25 –

relationship was not statistically significant.
On evaluating the relationship between site of perforation

2.5cm) with maximum number of patients having perforation
size between 0.5 and 1.5 cm.

and morbidity (p=0.36) and morbidity (0.29) the result was
statistically insignificant. So site of perforation did not affect

Postoperative complications (Table 3) were seen in
79(43.9%) patients. The most common complications were

the surgical outcome.
The morbidity rate increased progressively with increasing

Table 2:

Number of patients in each Boey Score Category

Boey score
0
1
2
3
TOTAL
Table 3:

N (%)
54 (30%)
70 (38.9%)
41 (22.8%)
15 (8.3%)
180 (100%)

Post operative complications

Complication
Chest infection
Wound infection
Wound dehisence
Intra abdominal collection
Leak

Table 4:
Boey
score

N (%)
38 (21.1%)
37 (20.5%)
10 (5.6%)
9 (5%)
12 (6.7%)

Boey score and morbidity
Total

Morbidity
(n=79)
Freq. %
0
54
7
13.0%
1
70
32
45.7%
2
41
29
70.7%
3
15
11
73.3%
Freq.=Frequency

No Morbidity
(n=101)
Freq. %
47
87.0%
38
54.3%
12
29.3%
4
26.7%

P value
(chi square
test)
<0.001

Table 5:
Boey
score

Boey score and mortality
Total

0
54
1
70
2
41
3
15
Freq.=Frequency
Table 6:
Boey
score
0
1
2
3

Mortality
(n=25)
Freq. %
1
1.9%
5
7.1%
13
31.7%
6
40.0%

No Mortality
(n=155)
Freq. %
53
98.1%
65
92.9%
28
68.3%
9
60.0%

P value
(chi square
test)
<0.001

Adjusted odds ratio of Boey risk score on mortality

No. of
patients
54
70
41
15

Death
p value (chi
n (%)
square test)
1 (1.9%)
<0.001
5 (7.1%)
<0.001
13 (31.7%) <0.001
6 (40%)
<0.001

Adjusted odds
ratio (95 % CI)
4.1 (1.46–35.97)
24.6 (3.06–197.9)
35.3 (3.79–329.9)

Table 7: Adjusted odds ratio of Boey risk score on morbidity
Boey
score
0
1
2
3

No. of
patients
54
70
41
15

Morbidity
n (%)
7(13%)
32(45.7%)
29(70.7%)
11(73.7%)

p value (chi
square test)
<0.001
<0.001
<0.001
<0.001

Adjusted odds
ratio (95 % CI)
5.6(2.25 – 14.23)
16.2(5.73 – 45.9)
18.5(4.59 – 74.34)
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progressively with increasing numbers of Boey score: 1.9%,
7.1%, 31.7%, and 40% for 0, 1, 2, and 3 scores, respectively and
this relationship was again statistically significant (p<0.001)
(Table 5).
The odds ratio progressively increased with increasing
Boey score showing that likelihood of postoperative death
(Table 6) and postoperative complications (Table 7) increase
with increasing Boey score in cases of perforated peptic ulcer.
Receiver–operating characteristic (ROC) curve analysis
demonstrated high predictive value of Boey score in predicting
postoperative mortality (Figure 1) and morbidity (Figure 2)
in our study. The area under the curve (AUC) in ROC curve
analysis was 0.793 and 0.753 for mortality and morbidity,
respectively. So although the Boey score was a good predictor
of mortality and morbidity, its predictive ability was higher for
mortality.

Discussion
Perforation occurs in 2-10% of patients with PUD and accounts
Figure 1: ROC Curve for Boey Score and mortality

for more than 70% of deaths associated with PUD. Often
perforation is the first clinical presentation of PUD.10 The
incidence of duodenal perforation is 7-10 cases/ 100.000 adults
per year. The perforation site usually involves the anterior wall
of the duodenum (60%), although it may involve the antrum
(20%) and lesser-curvature (20%).11 In our study also the most
common site of perforated peptic ulcer was the first part of the
duodenum followed by prepyloric region and body of stomach.
This observation was similar to that of other investigators.12,13
The peptic ulcer perforation was more common in males in
our study. A similar finding has been noticed by other
investigators.5,7,12 A possible explanation for these findings
may be that some behaviours such as smoking and drinking
alcoholic beverages, are more frequent among men, thus
increasing the risk of peptic ulcer diseases and perforation.
In the present study, the morbidity rate was 43.9%. Overall,
the postoperative complication rate in the literature ranges from
17% to 63%.14,15 Pulmonary complications and wound infection
were the leading postoperative complications as reported in
other studies.These findings could be explained by the fact

Figure 2: ROC Curve for Boey Score and morbidity

Boey score: 13%, 45.7%, 70.7% and 73.3% for 0, 1, 2 and 3
scores respectively and the relationship was statistically
significant (p<0.001) (Table 4). The mortality rate also increased

that emergency upper abdominal surgery carries a significant
risk of pulmonary complications16, and surgery for PPU is
regarded as a contaminated or dirty operation, which has a
wound infection rate of 15–40%.17,18
In all cases of wound dehiscence secondary suturing was
done. Chest infection was seen in 38 patients and most of them
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were managed conservatively. Two of these patients developed
bilateral pleural effusion which required USG guided aspiration
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on USG in nine patients. One of these patients had to be treated
surgically whilst the others were managed conservatively.
Leakage in the post-operative period was seen in 12 patients,
seven of them were managed conservatively while 5 had to be
operated on.
Overall mortality was 13.9%, but it climbed fourfold to 38%
in patients with all three Boey risk factors. Overall mortality
after surgery for PPU in recent studies varies from 6% to 14%
and remains at approximately 30–60% in patients with a Boey
score of 2 or more.5,8,12
The initial study by Boey et al showed that patients with
risk factors 0, 1, 2 and all 3 have mortality rates of 0%, 10%,
45.5% and 100%, respectively.7 Progress and development in
critical care over the years has helped to reduce mortality rates
dramatically. Most of our patients were referred from peripheral
hospitals at great distances which delayed the treatment thus
increasing both morbidity and mortality.
Over the years many prognostic systems have been
introduced to predict outcomes in severely ill patients. This
includes scoring indices such as the Acute Physiology and
Chronic Health Evaluation (APACHE) score, the Simplified
Acute Physiology Score (SAPS),the Jabalpur Index, the Multi
Organ Failure (MOF) Score, and the Mannheim Peritonitis Index
(MPI). Many have not proven useful on a large scale as either
some of them are applicable only in certain conditions or some
take into consideration so many factors that calculating scores
becomes too complex. Our study has reaffirmed the accuracy
of the Boey scoring system in predicting postoperative
complications and death in peptic perforation patients. The
odds ratio of developing mortality and morbidity increased
progressively with increasing numbers of the Boey score.
Early and accurate identification of patients with increased
risk of adverse outcomes is needed to plan monitoring and
treatment. Thus, a clinical scoring system should be able to
predict adverse outcome with a high degree of precision and
the score should be easy to calculate. Boey score as described
is specific for PPU and being based on only three factors is
easy to calculate.
In conclusion, while no scoring system is ideal and each
has its limitations, Boey score is one of the scores that is easily
applicable in clinical practice in patients of peptic perforation
peritonitis.

