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Abstract: Background: Perforation is a major complication of Peptic ulcer disease, occurring in 2-10% of
patients. It carries a high risk of mortality and morbidity. To predict such events and to evolve an appropriate
plan of management it is important to stratify the patients with perforation based on the presence or absence of
known risk factors. The objective of this study was to evaluate the Boey scoring system as an useful tool to
determine the mortality outcome in patients operated for peptic ulcer perforation.

Methods: This was a retrospective study conducted in Hospital Universiti Sains Malaysia on 82 patients who
underwent laparotomy for closure of perforation between January2004 to December2013. Demographic
particulars and details of outcome were collected and transferred into SPSS version 21 software and
analysed.Pearson chi square was used for statistical testing. P-value of <0.05 was accepted for statistical
significance .

Results: In the study preoperative shock, co-morbid illness, and age >60 years proved to be significant for
mortality. Duration of perforation >24 hours was not significant for mortality. Statistically, the study proved
that Boey scores were highly significant in predicting mortality with p-value <0.001. When the scores were
zero, one two, and three, the mortality recorded was 4%, 24%,44% and 28% respectively.

Conclusion: Boey scoring system is useful for risk stratification of ill patients undergoing emergency surgery
for repair of perforated peptic ulcer.
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I.  Introduction

Peptic ulcer results from the breakdown of defensive epithelial mucosal barriers in the stomach and/or
duodenum . Common causes are infection with Helicobacter pylori, Non Steroidal Anti-inflammatory (NSAIDs)
drugs, age more than 60 years, stress, smoking and alcohol ingestion®. Annually 4 million people across the
world are affected by peptic ulcer disease (PUD)? with an estimated incidence of 1.5% to 3% °. Introduction of
Proton Pump Inhibitors (PPI) for acid suppression and eradication of Helicobacter pylori by antibiotics have
helped to reduce the incidence of PUD *. However the incidence of perforated peptic ulcer (PPU) has not
declined, and remains high®®. 2 to 14% of peptic ulcers will perforate, leading to high risk of death”®.
Mortality rates between3% to 40% have been reported® In order to provide optimum surgical care utilizing
available resources, it is imperative to stratify PPU patients into low risk or high risk for mortality’®. Several
scoring systems are available to prognosticate patients according to their risk factors **. The most well known is
Boeys scoring system (BSS) which was specifically designed for PPU risk prediction*?. Three easily determined
parameters namely shock on admission , defined as systolic blood pressure less than 100mmHg , presence of
coexisting medical illness and duration of symptoms before surgery greater than 24 hours were chosen as risk
predictors. In Boeys study, when PPU patients were stratified into 4 risk groups with a score 0,1, 2,and 3 , a
significant mortality rate of 0%,10%,45.5% and 100% respectively, was reported . Though PPU is a common
surgical emergency , prognostication using risk scores is not routinely done®. The aim of this study was to
determine the effectiveness of Boeys scoring system (BSS) to predict mortality in patients operated for PPU in
Hospital Universiti Sains Malaysia(HUSM). A secondary objective was to study the demographics and their
association with mortality.
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Il. Methods

This retrospective study was conducted in HUSM, which is a tertiary referral centre for the Kelantan
state of Malaysia. A total of 82 patients who underwent laparotomy for surgical management of their PPU
betweenJanuary 2004 to December 2013 were included. Excluded were patients aged below 13 years,
malignant perforations, conservatively managed patients and those with incomplete data. Records were
obtained from the Medical records office with permission from the Hospital Director. The HUSM Ethics
Committee approved the study. Details of age, sex, race, concomitant medical illness, use of NSAIDs ,smoking
habits, alcohol ingestion, presence of shock on admission, time delay between symptoms and operation, site of
perforation and post- operative survival outcome were collected and entered into a predesigned pro-forma. For
the purpose of this study, shock was defined as preoperative systolic BP of less than 100mmHg. Co-morbidity
was defined as presence of co-existing medical disease such as DiabetesMellitus(DM), hypertension, Chronic
Obstructive Pulmonary Disease (COPD) and designated as ASAII if present. Duration of perforation was
defined as the time interval between the onset of acute abdominal pain (signifying moment of perforation) up-
to the time of operation, with a cut-off value of less than or greater than 24 hours. Patients in the study were
divided into four groups according to their Boeys risk scores. (Tablel.)

TABLE:1 . Boeys Score

Presence of Comorbid medical illness
Pre-operative shock (Systolic BP <100 mmHg. )
Duration of perforation >24 hours
Score 0 -3 (each factor scores 1 point if present )
Minimal possible score ‘0’ (none present)
Maximum possible risk is ‘3’

Data analysis was done using SPSS software Version 21(SPSS Inc. Chicago IL, USA). Pearsons chi
square was used to test the association between mortality and Boeys score, demographic variables and each of
the independent risk factors in BSS. A p- value of <0.05 was accepted for statistical significance.

I11. Results
The study population comprised 82 patients who underwent surgery for PPU in HUSM between
January 2004 and December2013.The majority (81.7%) were aged above 60 years . 24 out of 25 patients
(96.0%) who died belonged to this group.( Table 2)

Table 2: Relation between mortality and demographic variables

Warighla Mlortality P-valua
Fraquancy(¥e)
Survival Death
{o=35T) {n=15)
Ama
< 60 yaars 14(24.6) 1{4.0 0.027
=60 year 43(75.4) 240600
Sax
Famala 17(19.8) B(32.0) 0844
Misls 40(T0.2) 176800
Race
Mlalay 58T T 23(02.00 0.503
Chinaza HT0 2B.0Y
Ortherz 3(5.00 0.0
Prazamoz of shock
Yaz 470 14800 =0001°
Mo 33(03.0) 13{52.00
Przzance of Comerbid
ez AT4T 4 21{84.00 0.007
Mo 3N52.6) H16.0)
Duation of symptoms
< 24 hours [ B(32.00 0.150
> 24 hourz RS bl R 17(68.0)
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Older age was a statistically significant predictor for mortality (p=0.027) . 57 patients (69.5%) were
males, while 25(30.5%) were females. Although more males died (68.0%), this was not statistically significant
(p=0.844). Pre-operative shock was present in 16 patients (19.5%) with 12 deaths (48.0%). Presence of shock
on admission significantly predicted mortality (p<0.001) . Associated co-morbidity was noted in 48 patients
(58.5%), among whom 21(84.0%) died. Statistically, presence of co-morbid illness was a significant risk factor
for mortality (p<0.002). Of the 46 patients (56.1%) who had duration of symptoms >24hours , 17(68.0%) died.
Statistically it was not significant as an independent risk factor for mortality (p=0.150). In this study site of
perforation was not significantly associated with mortality (Table 3). Though pylorus was the most frequent site
of perforation (32.9%), highest mortality (36.0%) was noted when the perforation was in the antrum (p=0.298) .

TABLE 3: Association between site of perforation and mortality

Variable Meortality P—value
Frequency(%2)
Survival Death
(m=3T) (n=13)

Pylorus 21(36.8) 6(24.0) 0208
Duodenum 16(28.1) 7028.00
Antrum 17(20.8) 9(36.0)
Body 2035 104.0)
Fundus 1(1.8) 0¢0.0)
Postrerior wall stomach 0(0.0) 20800

The most common operation performed was simple closure with omental patch reinforcement (79.3%).
Two patients (2.4%) required distal gastrectomy with gastrojejonostomy for technically difficult PPU (Fig 1).

Type of Surgery
ml
2.40%

2
m3
m4
W5

1.Simple closure +omental patch 2.Primary closure+GJ 3.Primary closure+jejunal patch

4.Grahams patch 5.Distal gastrectomy+G)

Fig.1.(Pie Chart) Types of surgery done for 82 patients in the study

Table 4 shows the number of patients grouped into the BSS according to their risk scores and mortality rates .

Mortality was lower with low Boeys score (0-1). On the other hand mortality increased significantly with higher
Boeys score (2-3) (p<0.001).
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TABLE 4: Association between Boey Score and mortality

Veariable Mortality P-value

Fraquency (%)

Survival Death
(m=37) (m=23)
Scors 0 10(17.5) 1i4.00 <0.001"
1 350614 6 (24.0)
2 11(19.3) 11044.00
3 1(1.8) T28.00

IV. Discussion

Peptic ulcer is the result of imbalance between acid-pepsin secretion and mucosal defence barriers in
the stomach and duodenum®. Perforation of peptic ulcer is one of the commonest indications for emergency
surgery. Mortality following surgery can be high due to the presence of risk factors like preoperative shock,
older ages, concomitant medical illness, or prolonged duration of symptoms. Clinical prognostication models
using risk scores aim to stratify patients into low or high risk and guide proper management of the PPU
patient™™ . An ideal clinical scoring system should be able to predict death or survival precisely, and uses
parameters easily available at the bedside'***** Though no ideal scoring system has evolved so far, the BSS has
been widely used for prognostication in PPU patients.

The present retrospective study involved 82 patients who fulfilled the inclusion criteria. More males
were noted with male:female ratio of 2.8:1. In agreement with previous studies*>*®, we found males had a higher
mortality (68.1%),but this was not significant statistically (p-0.844) , a finding which coincided with the study
by Agarwal '’ Contrary to our finding, some studies have noted a shift in the PPU incidence towards older
female population'®. Probable reason could be more frequent use of NSAIDs in this group.

Mean age of the study population was 60.5 years, suggesting a high incidence of PUD in older patients.
H. pylori infection, co-morbid medical conditions and use of NSAIDs can contribute to higher mortality seen in
older patients with PPU™® In the present study age >60 years was a significant predictor for mortality (p=0.027).
Similar findings were reported by others?®?!. Contrary to our study some have reported that younger ages carry
a higher mortality for PPU?>?1%17 This can be explained on the basis of socioeconomic and demographic
differences between the populations studied.

It is a well-known observation that as age increases, the incidence of concomitant medical conditions
such as DM, heart or lung disease may also increase’®. Older patients tend to have poorer nutritional status and
lower immunity®****. 58.7% of patients in this study had associated co-morbidity on admission. In agreement
with the published literature®®'®? presence of co-morbidity was significant for mortality in our study(p-
0.002).However some studies have reported age alone to be an independent predictor for mortality in PPU
irrespective of presence of co-morbidity *"** .

Shock (Systolic BP<100mmHg.) on admission is one of the parameters assessed in the Boey scoring
system. Its association with older age and comorbid illness has been described*®??*- These factors in addition to
the prolonged duration of perforation >24 hours produces a Systemic Inflammatory Response (SIRS), followed
by sepsis and multi-organ failure if not treated earlier’>**® In the present study, shock on admission was
significant for mortality in agreement with reported literature?®%*"?! (p<0.001) .

Delay in treatment may be due to difficulty in obtaining history in ill patients * or the long distances
patients have to travel from the peripheral health centers'”- Previous studies have reported delay in treatment >24
hours to be a significant risk factor for mortality in PPU %% We did not find delay in treatment >24 hours to
be a significant predictor for mortality, similar to the finding of Agrez®. Demographic and population
differences could be a reason.

In the era of PPI and eradication for H. pylori, current guidelines state that simple closure of the
perforation with omental patch reinforcement is a safe and effective procedure in emergency surgery for PPU®.
The majority of patients in the study (97.6%) underwent simple closure of the perforation with serosal
protection. 25 deaths were noted with overall mortality of 30.5%. When the three parameters of the BSS were
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correlated with individual risk score, we observed an increase in mortality when the Boeys score increased from
a low (0-1) to a high (2-3) level. (Table4 ) This was noted to be statistically significant (p<0.001), and in
agreement with other studies?'"%>

Limitations: The present study was retrospective non-randomized in design , and used a small sample size.
Case-mix was predominantly (89.0%) restricted to the local Malay population. Malaysia being a multiracial
country, more generalized population- based prospective studies with adequate randomization will be required
for meaningful validation of BSS.

The BSS itself has been criticized for its crude-ness** . Shock on admission is poorly defined and degree of
severity of co-morbid illness in terms of Charlson comorbidity Index is not considered'®. Besides, its
convincing earlier results could not be replicated in subsequent studies®**

V. Conclusion

PPU is a lethal complication of PUD. An effective scoring system will go a long way in reducing the
high mortality associated with PPU. The BSS was specifically designed for use in PPU. It is simple,user-
friendly and utilizes parameters available at the bedside in the emergency setting. All the three parameters
studied, except for delay in treatment >24 hours were statistically significant for prediction of mortality. We also
noted age >60 years to be a significant risk factor. Overall, BSS was effective for prediction of mortality in
PPU patients in HUSM. Other factors like race, gender, site of perforation, and type of surgery did not
influence the outcome. We recommend more generalized prospective studies with randomization to be
conducted before adopting BSS for routine use in PPU patients .
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