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ABSTRACT 

Background 

Peptic ulcer perforation is reported in 2-10% of all the known cases of peptic 

ulcers. There are many scoring systems for peptic ulcer perforation and 

peritonitis.  

Aim and Objective 

This study was done to evaluate the accuracy of Boey’s scoring system in 

predicting post-operative morbidity and mortality in a patient operated for peptic 

ulcer perforation. 

Material and Methods 

The study was done among 50 patients as a prospective observational single 

centre study 

Results 

The mean age of the participants is 45.02 years with a standard deviation of 6.4 

years. The age ranged between 34 to 60 years. The median age was 45 years. All 

of the study participants were males. For the Boey’s scoring system, the systolic 

pressure is an important parameter. The mean systolic blood pressure was 116.4 

mm/Hg (S.D=14.67) with only four patients with systolic BP less than 90 mm/Hg. 

The mean diastolic blood pressure was 74.4 mm/Hg (S.D=8.8). The mean 

duration of hospital stay is 12.7 days with a standard deviation of 6 days. The 



 

median number of days in 9.5 days ranging between 6 to 25 days. Out of 50 

patients, 19 of them (38%) had morbidity. Out of 50 patients, only one of them 

(2%) died. 

All cases were handled through omental Patch Closure. Out of 50 patients, 19 of 

them (38%) had morbidity. Out of 50 patients, only one of them (2%) died. 

Around 42% (n=21) had post-operative complications.  

Around 12% (n=6) had chest infections. Around 42% (n=21) had wound 

infections. Around 12% (n=6) had wound dehiscence. Around 10% (n=5) had 

Intraabdominal collection.  

Chi-square analysis shows that comparison of Boey’s score with post-operative 

complications shows that it is significant with a value of 41.9 with a statistical 

significant value (p<0.005). ROC analysis for postoperative complications and 

Boey’s score shows that Boey’s score is highly sensitive for detecting post-

operative complications with an area under curve=0.966.   

ROC analysis for morbidity and Boey’s score shows that Boey’s score is highly 

sensitive for detecting morbidities with an area under curve=0.916.  ROC analysis 

for mortality and Boey’s score shows that Boey’s score is highly sensitive for 

detecting mortality with an area under curve=0.969.   

Conclusion 

In conclusion, Boey’s score is a simple and effective system to diagnose peptic 

ulcer perforation and peritonitis.  
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INTRODUCTION 

Peptic ulcer is a multifactorial disease that has a complex interplay of the 

following factors1-4; 

a) Genetic factors 

b) Environmental factors 

c) H.Pylori 

d) NSAIDs 

In the western countries, the incidence was high in the early 20th century which 

reduced in the later half5. This can be attributed to the better hygiene and the use 

of histamine-2 receptor antagonists (H2RA) and proton pump inhibitors (PPI). 

However, in India, there is still an increased incidence of peptic ulcer disease6. 

With improved hygiene, life style changes and better availability of treatment has 

led to the stabilisation of the incidence of peptic ulcer disease7.  

Studies show an estimated prevalence of 5 to 15%8.  The major complications of 

peptic ulcer disease are; 

a) Haemorrhage 

b) Perforation 

c) Gastric outlet obstruction 

Perforation is reported in 2-10% of all the known cases of peptic ulcers9.  
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Although studies show the multifactorial nature of the disease, microbial 

infection in conjunction with NSAIDs constitute the major contributory factor in 

the etiopathogenesis of peptic ulcer disease and subsequent perforation.  

Few decades back, peptic ulcer perforation was mainly managed electively. With 

the advancement in diagnostic and treatment of peptic ulcer disease, emergency 

management has improved though the incidence has remained stable10. The 

morbidity, mortality and surgical outcome rates vary between different set ups. 

Studies show a mortality rate of 6-14%11.  

One of the important aspects of management of peptic ulcer disease is the risk 

stratification. Better stratification will help in better management protocols. This 

led to the development of scoring systems using the three prognostic factors; 

a) Preoperative shock 

b) Long-standing perforation 

c) Associated medical diseases 

This was developed by Boey et al in 198212. Later on, this was validated in 198713.  

The scoring system developed by Boey is simple and most commonly used. It has 

a high positive predictive value14-15.  

There are not many Indian studies that deals with the validation of this scoring 

system. 
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Studies show that perforation accounts for 70% of deaths related to peptic ulcer 

disease. This is often the first clinical sign16.  

The site of perforation is17; 

1. Anterior wall of duodenum (60%) 

2. Antrum (20%)  

3. Lesser-curvature (20%) 

Most of the investigators show that the first part of the duodenum followed by 

prepyloric region and body of stomach is the commonly involved sites18-19. Males 

are more commonly affected. This can be attributed to the tobacco smoking and 

alcohol consumption behaviour of males.  

Literature gives a range between 17% to 63% for postoperative complications20-

21. Among these complications, chest infections are the most common22. The 

wound infection rate of 15-40% is noted23-24.  

There are many scoring systems for peptic ulcer perforation and peritonitis;  

1. Acute Physiology and Chronic Health Evaluation (APACHE) score 

2. Simplified Acute Physiology Score (SAPS) 

3. Jabalpur Index 

4. Multi Organ Failure (MOF) Score 

5. Mannheim Peritonitis Index (MPI) 
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However, none of these scoring systems have proven 100% efficacy. Some of 

them are more useful in specific contexts.  

Boey’s scoring system has the following advantages over the other systems; 

1. It is more sensitive in predicting postoperative complications and death in 

peptic perforation patients.  

2. The odds ratio of developing mortality and morbidity 

increased progressively with increasing numbers of the Boey score.  

3. It is easy to calculate 

4. It has better precision 

The easy applicability of the Boey’s score in peptic perforation peritonitis makes 

it superior to other scoring methods.  

This prospective observational single centre study was done to evaluate the 

accuracy of Boey’s scoring system in predicting post-operative morbidity and 

mortality in a patient operated for peptic ulcer perforation revealed the following 

findings. The study also aimed to study the clinical profile of patients who present 

with peptic ulcer perforation and the morbidity and mortality in a patient operated 

for peptic ulcer perforation.  
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AIM OF THE STUDY 

 

To evaluate the accuracy of Boey’s scoring system in predicting post-operative 

morbidity and mortality in a patient operated for peptic ulcer perforation. 
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OBJECTIVES OF THE STUDY 

 

Primary Objectives 

 

To evaluate the accuracy of Boey’s scoring system in predicting post-

operative morbidity and mortality in a patient operated for peptic ulcer 

perforation 

 

Secondary Objectives 

 

To study the clinical profile of patients who present with peptic ulcer 

perforation 

 

To study the morbidity and mortality in a patient operated for peptic ulcer 

perforation 
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AN OVERVIEW OF PEPTIC ULCER DISEASE 

Peptic ulcer disease affects approximately half a million people each year. The 

epidemiology of the disease has altered over the last few decades with more 

people being affected in the developing countries. This can be attributed to the 

better diagnostic and treatment of H.pylori infection. The age of peak incidence 

is 55-65 years of age. Men are more prone for duodenal ulcers while in women 

gastric ulcers are more common. Peptic ulcer disease is known to cause less 

mortality however, the morbidity associated with it leads to serious lifestyle 

related problems.  

Following sites are prone for developing peptic ulcer; 

1. Oesophagus 

2. Stomach  

3. Duodenum 

4. At the margin of a gastroenterostomy 

5. Jejunum 

6. In Zollinger Ellison syndrome 

7. In association with a Meckel's diverticulum containing ectopic gastric 

mucosa. 
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 The presentation of peptic ulcer disease is caused partly by gastric acid and 

presents with a range of symptoms from mild abdominal comfort and in extreme 

cases leads to perforation, bleeding, peritonitis and death.   

 

Figure 1: Illustration of peptic ulcer 

Duodenal and gastric ulcers are breaks in the anatomic continuuom of their 

mucosa. It is related to the corrosive action of hydrochloric acid and pepsin on 

the mucosa of the upper gastrointestinal tract. The diameters of the ulcers may 

range from 3 mm upto few centimeters. It presents as nausea, pain and abdominal 

discomfort. The pain is localised to the epigastrium which is non-radiating. The 
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symptoms may vary based on severity of the disease. If the pain radiates to the 

back, then it might indicate that the ulcer has perforated posteriorly. It will have 

a typical association with food intake. Duodenal ulcers are relieved by food 

whereas gastric ulcers are aggravated by food. Antacids may provide temporary 

relief. The association with food leads to either weight loss or weight gain.  

 

 

 

Figure 2: Difference between a healthy stomach and ulcerated stomach 

 

Anatomy 

Stomach is located beneath the diaphragm in the upper part of the abdomen. The 

position, size and shape of the stomach vary with the amount of food in it. This 

is facilitated by the free mesentery. Duodenum extends from the pylorus till the 



13 

 

ligament of Treitz. Duodenum is retroperitoneal and is a relatively fixed organ. 

Anatomically, these two parts are related in function.   

 

 

Figure 3: Anatomy of Stomach 
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Figure 4: Anatomy of duodenum 

 

Etiology of Peptic ulcer disease 

The most common causative agent is the helicobacter pylori. NSAIDs have a 

strong correlation with peptic ulcer incidence. The following image shows the 

various etiologic agents of peptic ulcer disease.  

 

Figure 5: Etiology of peptic ulcer disease 

 

 



15 

 

PATHOGENESIS 

The reason for the breach in the mucosal continuum is due to the lack of balance 

between the protective and damaging forces. Normally, whenever there is a 

damage, the mucosal epithelium signals a response to heal itself. When this 

mechanism is altered, it leads to ulceration.  

 

Figure 6: Balance between protective and damaging forces 

 

In most of the cases, the NSAID use along with Pylori infection act together to 

cause the mucosal damage. The following figure shows the relationship between 

NSAID use and H.Pylori Infection.  
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Figure 7: the relationship between NSAID use and H.Pylori Infection.  

History of peptic ulcer perforation and peritonitis 

 

In the initial days, peptic ulcer peritonitis was attributed to poisoning25. At times, 

the hole in the stomach was attributed to the dissector’s knife26. More cases were 

reported between 1600 and 180027.Since then, the treatment has been the same; 

open the abdomen, sew the hole and clean the abdominal cavity28. This treatment 

is the same till date with primary closure of the perforation with omental patch29-

33. The first modern documented peptic ulcer peritonitis was done by Edward 

Crisp in 184334. 
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Clinical Presentation  

The typical presentation is the sudden onset of sharp acute pain in the epigastrium 

with an associated shoulder pain The pain in the shoulder indicates the presence 

of air under the diaphragm35. Majority of them are males with a history of peptic 

ulcer disease or use of NSAIDs. It may present with nausea and vomiting. Clinical 

examination may reveal the following36; 

1) Quickened pulse 

2) Low systolic blood pressure, sometimes with shock37 

3) Fever and hypotension may be present later 

4) X-ray of abdomen shows air under the diaphragm38 

Abdominal ultrasound and CT scans with oral contrast are also used39.  
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Clinical phases of perforated peptic ulcer 

Figure 8 shows the clinical phases of perforated peptic ulcer 

 

Figure 8: clinical phases of perforated peptic ulcer 
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Management40 

Management comprises of the following41; 

a) Resuscitation with large volume crystalloids, nasogastric suction 

b) Use of broad-spectrum antibiotics 

c) Non-operative management (Taylor Method) 

d) Operative management 

 

Taylor Method comprises of42, 43, 

a) Nasogastric aspiration 

b) Antibiotics 

c) Intravenous fluids 

d) H.Pylori triple therapy 
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Surgical management 

Surgical management is usually a simple suture that consists of open repair 

technique or using a laparoscopy. The following image shows the various open 

repair techniques 

Different suture techniques for closure of the perforation 
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RELATED STUDIES TO THE PRESENT STUDY 

There are not many Indian studies that deal specifically the objectives of the 

present study. However, following study is similar to the present topic. 

The study was a single centre observational study among 180 patients who 

underwent open surgery for peptic ulcer perforation. This study reported that 

there is a positive correlation between Boey’s scores and morbidity44. 

This prospective observational single centre study was done to evaluate the 

accuracy of Boey’s scoring system in predicting post-operative morbidity and 

mortality in a patient operated for peptic ulcer perforation revealed the following 

findings. The study also aimed to study the clinical profile of patients who present 

with peptic ulcer perforation and the morbidity and mortality in a patient operated 

for peptic ulcer perforation.  
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MATERIAL AND METHODS 

PLACE OF STUDY: Department of General Surgery- Government Stanley 

Medical College, Chennai 

DURATION: February 2020 to August 2020 

STUDY DESIGN: Prospective observational single centre study 

SAMPLE SIZE: 50 (All patients who presented to the department were 

recruited) 

Minimum Sample Size calculation based on the reference study 

Formula: 

n = 2(Za+ZB)2SD2/(M1-M2)2 

Where Za = 1.96 (statistical significant constant for 95% CI) 

ZB = 0.84 (80% power) 

SD =1.04 (Standard deviation of Boey’s Score among those who developed 

complications after 30 days.) 

M1 =1.41 (Mean Boey’s Score among those who developed complications after 

30 days.) 

M2 =0.39 (Mean of Boey’s Score among those who did not develop complications 

after 30 days.) 

(M1-M2)2 = 1.04 (1.02 x 1.02) 
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On substituting in the formula 

n = 15.6 x 1.04 x 1.04 / 1.04 

n = 17 (Minimum Sample Size Required) 

Adding 10% non-response rate (i.e. 10% 0f 17 = 2) 

n = 19(minimum sample size) 

Inclusion criteria 

1. All patients of above the age of 12 who presented with peptic ulcer 

perforation and who was operated with primary omental patch closure  

Exclusion criteria 

1. Patients who died before surgery  

2. Patients on whom procedure other than primary omental patch closure 

has been done.  

3. Patient who has had malignancy related perforation. 

4. Patients with recurrent perforation after previous surgery 

5. Age group less than 12 years 

 

METHODOLOGY: 

 Written informed consent will be obtained from all subjects before enrolment 

in study 
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 Prospective study done in patients presenting with symptoms suggestive of 

peptic ulcer perforation and who was operated with primary omental plasty  

 All the patients underwent detailed clinical examination and below mentioned 

investigations and post-operative evaluation.  

 Detailed general and abdominal examination 

 X-chest erect 

 In suspicious cases , CT abdomen is done as confirmatory evidence. 

 Emergency laparotomy with primary omental patch closure is done with 

abdominal drain , and antibiotics for 3-5 days given post operatively  

 Post-operative complications dealt with accordingly and documented  

 Patient discharged after ambulation and appetite and reviewed on 15 day after 

discharge and reviewed for documentation and hence forth reviewed as 

necessary.  

Clinical Data  

- Systolic blood pressure 

-Duration of disease- onset of pain to admission to hospital 

 After getting the following data, scoring system is put up  

BOEY’S SCORE: 

1.  Concomitant medical illness  

2. Preoperative shock -systolic BP less than 90mm hg 

3. Duration of perforation more than 24 hrs  
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A score of 0-1 is given to each positive aspect, with an overall score ranging from 

0-3. 

The number of patients in each Boey’s score is calculated and then percentage 

calculated and then association statistically oriented. 

 

PRIVACY/CONFIDENTIALITY OF STUDY SUBJECTS: 

Privacy of the subjects shall be maintained. 

 

STATISTICAL ANALYSIS 

 All data were recorded in structured questionnaires, coded and entered in 

Microsoft Excel. 

 The data was then cleaned, checked for inconsistencies, missing values and 

prepared for analysis using SPSS v23.  

 The data was then analysed for descriptive statistics and inferential 

statistics. The tests for significance were run to statistically validate the 

data. The results were then tabulated and visualised in Microsoft word. 
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RESULTS  

Prospective observational single centre study among 50 patients to evaluate the 

accuracy of Boey’s scoring system in predicting post-operative morbidity and 

mortality in a patient operated for peptic ulcer perforation revealed the following 

findings. The study also aimed to study the clinical profile of patients who present 

with peptic ulcer perforation and the morbidity and mortality in a patient operated 

for peptic ulcer perforation.  

The mean age of the participants is 45.02 years with a standard deviation of 6.4 

years. The age ranged between 34 to 60 years. The median age was 45 years. All 

of the study participants were males. For the Boey’s scoring system, the systolic 

pressure is an important parameter. The mean systolic blood pressure was 116.4 

mm/Hg (S.D=14.67) with only four patients with systolic BP less than 90 mm/Hg. 

The mean diastolic blood pressure was 74.4 mm/Hg (S.D=8.8). The mean 

duration of hospital stay is 12.7 days with a standard deviation of 6 days. The 

median number of days in 9.5 days ranging between 6 to 25 days. Out of 50 

patients, 19 of them (38%) had morbidity. Out of 50 patients, only one of them 

(2%) died. 

Out of 50 patients, 22 (44%) did not have any concomitant medical illness while 

the rest (n=28, 56%) had concomitant medical illness. Majority of them had 

hypertension (n=11, 22%).  Majority of them (72%, n=36) had the symptoms for 

less than 24 hours. While the rest of them had symptoms for more than 24 hours 

(n=14, 28%).  Majority of them had Boey’s scores; 0 (n=22, 44%), 1 (n=13, 26%), 
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2 (n=11, 22%) and 3 (n=4, 8%). Majority of them had peptic ulcer- D1 perforation 

peritonitis (n=18, 36%). Around 34% (n=17) had peptic ulcer- D2 perforation 

peritonitis while around 15 (30%) had peptic ulcer perforation alone.  

All cases were handled through omental Patch Closure. Out of 50 patients, 19 of 

them (38%) had morbidity. Out of 50 patients, only one of them (2%) died. 

Around 42% (n=21) had post-operative complications.  

Around 12% (n=6) had chest infections. Around 42% (n=21) had wound 

infections. Around 12% (n=6) had wound  dehiscence. Around 10% (n=5) had 

intraabdominal collection.  

Chi-square analysis shows that comparison of Boey’s score with post-operative 

complications shows that it is significant with a value of 41.9 with a statistical 

significant value (p<0.005). ROC analysis for postoperative complications and 

Boey’s score shows that Boey’s score is highly sensitive for detecting post-

operative complications with an area under curve=0.966.   

ROC analysis for morbidity and Boey’s score shows that Boey’s score is highly 

sensitive for detecting morbidities with an area under curve=0.916.  ROC analysis 

for mortality and Boey’s score shows that Boey’s score is highly sensitive for 

detecting mortality with an area under curve=0.969.   
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SOCIODEMOGRAPHIC FEATURES 

AGE DISTRIBUTION 

 

 The mean age of the participants is 45.02 years with a standard deviation of 6.4 

years. The age ranged between 34 to 60 years. The median age was 45 years. The 

following table and figure shows the age distribution of the participants.  

 

 

Table 1: Age Distribution 

 

 

Age distribution (Parameters) Age (years) 

Mean 
45.02 

Median 
45.00 

Mode 
38a 

Std. Deviation 
6.454 

Minimum 
34 

Maximum 
60 
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Figure 1: Age Distribution 

 

Gender distribution 

 

All of the study participants were males. 
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CLINICAL FEATURES 

For the Boey’s scoring system, the systolic pressure is an important parameter. 

The mean systolic blood pressure was 116.4 mm/Hg (S.D=14.67) with only four 

patients with systolic BP less than 90 mm/Hg. The mean diastolic blood pressure 

was 74.4 mm/Hg (S.D=8.8). The following tables and figures show the systolic 

and diastolic pressures of the study participants.  

 

Systolic BP parameters Systolic (mg) 

Mean 116.40 

Median 110.00 

Mode 110 

Std. Deviation 14.675 

Minimum 
90 

Maximum 140 

 

 

Table 2: Systolic BP 
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Diastolic BP parameters Diastolic 

Mean 
74.40 

Median 
80.00 

Mode 
80 

Std. Deviation 
8.843 

Minimum 
60 

Maximum 
90 

 

 

Table 3: Diastolic BP 
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Figure 2: Blood Pressure of the Participants 
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CONCOMITANT MEDICAL ILLNESS 

Out of 50 patients, 22 (44%) did not have any concomitant medical illness while 

the rest (n=28, 56%) had concomitant medical illness. Majority of them had 

hypertension (n=11, 22%).  

 

S.No Concomitant 

Medical 

Illness 

 

If, yes, type Frequency Percentage 

1  

 

 

 

 

Yes 

Bronchial Asthma 1 2.0 

2 Coronary Artery 

Disease /Chronic 

Kidney Disease/Type-

II DM 

1 2.0 

3 Coronary Artery 

Disease / Type-II DM 
1 2.0 

4 Chronic Obstructive 

Pulmonary Disease 
1 2.0 

5 Type-II DM 5 10.0 

6 Type-II DM/ 

Hypertension 
5 10.0 

7 Type-II DM/ 

Hypertension/ Asthma 
1 2.0 

8 Hypertension 11 22.0 

9 Pulmonary 

Tuberculosis 
2 4.0 

10 No No Concomitant 

Medical Illness 
22 44.0 

  Total 50 100.0 

 

Table 4: Concomitant Medical Illness 
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Figure 3: Concomitant Medical Illness 
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DURATION OF SYMPTOMS 

The following table and figure shows the duration of symptoms. Majority of them 

(72%, n=36) had the symptoms for less than 24 hours. While the rest of them had 

symptoms for more than 24 hours (n=14, 28%).  

 

 

Duration of symptoms (in 

hours) 

 

Frequency 

 

Percent 

 <24 36 72.0 

>24 14 28.0 

Total 50 100.0 

 

 

Table 5: Duration of Symptoms 
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Figure 4: Duration of Symptoms 
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BOEY’S SCORE 

The following table and figure shows the Boey’s score. Majority of them had 

Boey’s scores; 0 (n=22, 44%), 1 (n=13, 26%), 2 (n=11, 22%) and 3 (n=4, 8%).  

 

Boey's score Frequency Percent 

 0 22 44.0 

1 13 26.0 

2 11 22.0 

3 4 8.0 

Total 50 100.0 

 

 

 

Table 6: Boey’s Score 
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Figure 5: Boey’s Score 
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DURATION OF HOSPITAL STAY 

 

The following table and figure shows the duration of hospital stay (in days). The 

mean duration of hospital stay is 12.7 days with a standard deviation of 6 days. 

The median number of days in 9.5 days ranging between 6 to 25 days. 

 

 

Duration of hospital stay parameters) Duration of hospital stay (days) 

Mean 12.680 

Median 9.500 

Mode 8.0 

Std. Deviation 5.9674 

Minimum 6.0 

Maximum 25.0 

 

Table 7: Duration of Hospital Stay 
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Figure 6: Duration of Hospital Stay 
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DIAGNOSIS 

 

The following table and figure shows the diagnosis. Majority of them had peptic 

ulcer- D1 perforation peritonitis (n=18, 36%). Around 34% (n=17) had peptic 

ulcer- D2 perforation peritonitis while around 15 (30%) had peptic ulcer 

perforation alone.  

 

S.No 

 

Diagnosis Frequency Percentage 

1 Peptic ulcer - D1 

perforation 

peritonitis 

18 36.0 

2 Peptic ulcer - D2 

perforation 

peritonitis 

17 34.0 

3 Peptic ulcer 

perforation 

15 30.0 

 Total 50 100 

 

Table 8: Diagnosis 
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Figure 7: Diagnosis 

 

PROCEDURE DONE 

All cases were handled through omental Patch Closure 
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MORBIDITY 

Out of 50 patients, 19 of them (38%) had morbidity. The following table and 

figure shows the incidence of morbidity in the study. 

 

S.No 

 

Morbidity Frequency Percentage 

1 Yes 19 38 

2 No 31 62 

 Total 50 100 

 

Table 9: Morbidity 

 

Figure 8: Morbidity 
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MORTALITY 

Out of 50 patients, only one of them (2%) died. The following table and figure 

shows the incidence of mortality in the study. 

S.No 

 

Mortality 

 

Frequency Percentage 

1 Yes 1 2 

2 No 49 98 

 Total 50 100 

 

Table 10: Mortality 

 

 

Figure 9: Mortality 
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Postoperative complications 

The following table and figure shows post-operative complications. Around 42% 

(n=21) had post-operative complications.  

S.No 

 

Postoperative 

complications 

 

Frequency Percentage 

1 Yes 21 42 

2 No 29 58 

 Total 50 100 

 

Table 11: Post-operative complications 

 

 

 

Figure 10: Post-operative complications 
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CHEST INFECTION 

The following table and figure shows chest infection. Around 12% (n=6) had 

chest infections.  

 

S.No Chest Infection Frequency Percentage 

1 Yes 6 12 

2 No 44 88 

 Total 50 100 

 

Table 12: Chest Infection 

 

 

Figure 11: Chest Infection 

Chest Infection
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WOUND INFECTION 

The following table and figure shows wound infection. Around 42% (n=21) had 

wound infections.  

.  

S.No Wound infection Frequency Percentage 

1 Yes 21 42 

2 No 29 58 

 Total 50 100 

 

Table 13: Wound Infection 

 

 

Figure 12: Wound Infection 
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WOUND DEHISCENCE  

The following table and figure shows wound dehiscence. Around 12% (n=6) had 

wound dehiscence.  

 

S.No Wound 

dehiscence 

Frequency Percentage 

1 Yes 6 12 

2 No 44 88 

 Total 50 100 

 

Table 14: Wound dehiscence 

 

 

Figure 13: Wound dehiscence 

Wound dehiscence 
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INTRAABDOMINAL COLLECTION 

The following table and figure shows intraabdominal collection. . Around 10% 

(n=5) had intraabdominal collection.  

 

S.No Intraabdominal 

collection 

Frequency Percentage 

1 Yes 5 10 

2 No 45 90 

 Total 50 100 

 

Table 15: Intraabdominal Collection 

 

 

Figure 14: Intraabdominal Collection 
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POST-OPERATIVE COMPLICATIONS 

The following figure shows the frequency of post-operative complications.  

 

 

 

Figure 15: Post-operative complications 
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INFERENTIAL STATISTICS 

 

Comparison of Boey’s score with post-operative complications 

Chi-square analysis shows that comparison of Boey’s score with post-operative 

complications shows that it is significant with a value of 41.9 with a statistical 

significant value (p<0.005). The following table and figure shows the chi-square 

analysis shows that comparison of Boey’s score with post-operative 

complications.  

 

 Post-operative complications  Chi-square 

Analysis 

P-Value 

Boey’s Score Yes No Total 41.913 

P=0.000 0 0 22 22 

1 6 7 13 

2 11 0 11 

3 4 0 4 

Total 21 29 50 

 

Table 16: Comparison of Boey’s score with post-operative complications 
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Figure 16: Comparison of Boey’s score with post-operative complications 
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ROC analysis for the various parameters under study 

ROC analysis for postoperative complications and Boey’s score shows that 

Boey’s score is highly sensitive for detecting post-operative complications with 

an area under curve=0.966.  The following tables and figure shows the ROC 

analysis of postoperative complications and Boey’s score 

Post-operative complications Frequency 

Yesa 21 

No 29 

Larger values of the test result variable(s) indicate stronger evidence for a 

positive actual state.   

a. The positive actual state is 1.00. 
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Figure 17: ROC analysis for postoperative complications and Boey’s score 

 

Area Under the Curve 

Test Result Variable(s):   Boey's score 

Area=0.966 

The test result variable(s): Boey's score has at least one tie between the 

positive actual state group and the negative actual state group. Statistics may 

be biased. 
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Coordinates of the Curve 

Test Result Variable(s):   Boey's score 

Positive if Greater Than or 

Equal Toa 

Sensitivity 1 - Specificity 

-1.00 1.000 1.000 

.50 1.000 .241 

1.50 .714 .000 

2.50 .190 .000 

4.00 .000 .000 

The test result variable(s): Boye's score has at least one tie between the 

positive actual state group and the negative actual state group. 

a. The smallest cutoff value is the minimum observed test value minus 1, and 

the largest cutoff value is the maximum observed test value plus 1. All the 

other cutoff values are the averages of two consecutive ordered observed test 

values. 
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ROC analysis for morbidity and Boey’s score shows that Boey’s score is highly 

sensitive for detecting morbidities with an area under curve=0.916.  The 

following tables and figure shows the ROC analysis of morbidity and Boey’s 

score.  

 

Morbidity Valid N (listwise) 

Yesa 19 

No 31 

Larger values of the test result variable(s) indicate stronger evidence for a 

positive actual state. 

a. The positive actual state is 1.00. 
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Figure 18: ROC analysis for morbidity and Boey’s score 

 

Coordinates of the Curve 

Area Under the Curve 

Test Result Variable(s):   Boye's score 

Area=.916 

The test result variable(s): Boye's score has at least one tie between the 

positive actual state group and the negative actual state group. Statistics may 

be biased. 
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Test Result Variable(s):   Boye's score 

Positive if Greater Than or Equal 

Toa 

Sensitivity 1 - Specificity 

-1.00 1.000 1.000 

.50 1.000 .290 

1.50 .684 .065 

2.50 .158 .032 

4.00 .000 .000 

The test result variable(s): Boye's score has at least one tie between the 

positive actual state group and the negative actual state group. 

a. The smallest cutoff value is the minimum observed test value minus 1, and 

the largest cutoff value is the maximum observed test value plus 1. All the 

other cutoff values are the averages of two consecutive ordered observed test 

values. 

 

 

 

 

 

ROC analysis for mortality and Boey’s score shows that Boey’s score is highly 

sensitive for detecting mortality with an area under curve=0.969.  The following 

tables and figure shows the ROC analysis of mortality  and Boey’s score.  
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Mortality Valid N (listwise) 

Yesa 1 

No 49 

Larger values of the test result variable(s) indicate stronger evidence for a 

positive actual state. 

a. The positive actual state is 1.00. 
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Figure 19: ROC analysis for mortality and Boey’s score 

Area Under the Curve 

Test Result Variable(s):   Boye's score 

Area 

.969 

The test result variable(s): Boye's score has at least one tie between the 

positive actual state group and the negative actual state group. Statistics may 

be biased. 
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Coordinates of the Curve 

Test Result Variable(s):   Boye's score 

Positive if Greater Than or Equal Toa Sensitivity 1 - Specificity 

-1.00 1.000 1.000 

.50 1.000 .551 

1.50 1.000 .286 

2.50 1.000 .061 

4.00 .000 .000 

The test result variable(s): Boye's score has at least one tie between the 

positive actual state group and the negative actual state group. 

a. The smallest cutoff value is the minimum observed test value minus 1, and 

the largest cutoff value is the maximum observed test value plus 1. All the 

other cutoff values are the averages of two consecutive ordered observed test 

values. 

 

Condition on discharge 

All were stable on discharge 

 

Follow up 

There were no complaints with a normal OGD study 
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DISCUSSION 
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DISCUSSION  

Peptic ulcer is a multifactorial disease that has a complex interplay of the 

following factors1-4; Genetic factors, Environmental factors, H.Pylori and 

NSAIDs. In the initial days, peptic ulcer peritonitis was attributed to poisoning25. 

At times, the hole in the stomach was attributed to the dissector’s knife26. More 

cases were reported between 1600 and 180027.Since then, the treatment has been 

the same; open the abdomen, sew the hole and clean the abdominal cavity28. This 

treatment is the same till date with primary closure of the perforation with 

omental patch29-33. The first modern documented peptic ulcer peritonitis was done 

by Edward Crisp in 184334. 

In the western countries, the incidence was high in the early 20th century which 

reduced in the later half5. This can be attributed to the better hygiene and the use 

of histamine-2 receptor antagonists (H2RA) and proton pump inhibitors (PPI). 

However, in India, there is still an increased incidence of peptic ulcer disease6. 

With improved hygiene, life style changes and better availability of treatment has 

led to the stabilisation of the incidence of peptic ulcer disease7.  

Studies show an estimated prevalence of 5 to 15%8.  The major complications of 

peptic ulcer disease are; Haemorrhage, Perforation and Gastric outlet obstruction. 

Perforation is reported in 2-10% of all the known cases of peptic ulcers9.  
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Although studies show the multifactorial nature of the disease, microbial 

infection in conjunction with NSAIDs constitute the major contributory factor in 

the etiopathogenesis of peptic ulcer disease and subsequent perforation.  

The typical presentation is the sudden onset of sharp acute pain in the epigastrium 

with an associated shoulder pain The pain in the shoulder indicates the presence 

of air under the diaphragm35. Majority of them are males with a history of peptic 

ulcer disease or use of NSAIDs. It may present with nausea and vomiting. Clinical 

examination may reveal the following36; 

1. Quickened pulse 

2. Low systolic blood pressure, sometimes with shock37 

3. Fever and hypotension may be present later 

4. X-ray of abdomen shows air under the diaphragm38 

Abdominal ultrasound and CT scans with oral contrast are also used39.  

Few decades back, peptic ulcer perforation was mainly managed electively. With 

the advancement in diagnostic and treatment of peptic ulcer disease, emergency 

management has improved though the incidence has remained stable10. The 

morbidity, mortality and surgical outcome rates vary between different set ups. 

Studies show a mortality rate of 6-14%11.  

One of the important aspects of management of peptic ulcer disease is the risk 

stratification. Better stratification will help in better management protocols. This 

led to the development of scoring systems using the three prognostic factors; 
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1. Preoperative shock 

2. Long-standing perforation 

3. Associated medical diseases 

This was developed by Boey et al in 198212. Later on, this was validated in 198713.  

The scoring system developed by Boey is simple and most commonly used. It has 

a high positive predictive value14-15.  

There are not many Indian studies that deals with the validation of this scoring 

system. 

Studies show that perforation accounts for 70% of deaths related to peptic ulcer 

disease. This is often the first clinical sign16.  

The site of perforation is17; 

1. Anterior wall of duodenum (60%) 

2. Antrum (20%)  

3. Lesser-curvature (20%) 

Most of the investigators show that the first part of the duodenum followed by 

prepyloric region and body of stomach is the commonly involved sites18-19. Males 

are more commonly affected. This can be attributed to the tobacco smoking and 

alcohol consumption behaviour of males.  



68 

 

Literature gives a range between 17% to 63% for postoperative complications20-

21. Among these complications, chest infections are the most common22. The 

wound infection rate of 15-40% is noted23-24.  

There are many scoring systems for peptic ulcer perforation and peritonitis;  

1. Acute Physiology and Chronic Health Evaluation (APACHE) score 

2. Simplified Acute Physiology Score (SAPS) 

3. Jabalpur Index 

4. Multi Organ Failure (MOF) Score 

5. Mannheim Peritonitis Index (MPI) 

However, none of these scoring systems have proven 100% efficacy. Some of 

them are more useful in specific contexts.  

Boey’s scoring system has the following advantges over the other systems; 

1. It is more sensitive in predicting postoperative complications and death 

in peptic perforation patients.  

2. The odds ratio of developing mortality and morbidity 

increased progressively with increasing numbers of the Boey score.  

3. It is easy to calculate 

4. It has better precision 

The easy applicability of the Boey’s score in peptic perforation peritonitis makes 

it superior to other scoring methods.  
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There are not many Indian studies that deal specifically the objectives of the 

present study. However, following study is similar to the present topic. 

The study was a single centre observational study among 180 patients who 

underwent open surgery for peptic ulcer perforation. This study reported that 

there is a positive correlation between Boey’s scores and morbidity44. 

This prospective observational single centre study was done to evaluate the 

accuracy of Boey’s scoring system in predicting post-operative morbidity and 

mortality in a patient operated for peptic ulcer perforation revealed the following 

findings. The study also aimed to study the clinical profile of patients who present 

with peptic ulcer perforation and the morbidity and mortality in a patient operated 

for peptic ulcer perforation.  

Prospective observational single centre study among 50 patients to evaluate the 

accuracy of Boey’s scoring system in predicting post-operative morbidity and 

mortality in a patient operated for peptic ulcer perforation revealed the following 

findings. The study also aimed to study the clinical profile of patients who present 

with peptic ulcer perforation and the morbidity and mortality in a patient operated 

for peptic ulcer perforation.  

The mean age of the participants is 45.02 years with a standard deviation of 6.4 

years. The age ranged between 34 to 60 years. The median age was 45 years. All 

of the study participants were males. For the Boey’s scoring system, the systolic 

pressure is an important parameter. The mean systolic blood pressure was 116.4 
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mm/Hg (S.D=14.67) with only four patients with systolic BP less than 90 mm/Hg. 

The mean diastolic blood pressure was 74.4 mm/Hg (S.D=8.8). The mean 

duration of hospital stay is 12.7 days with a standard deviation of 6 days. The 

median number of days in 9.5 days ranging between 6 to 25 days. Out of 50 

patients, 19 of them (38%) had morbidity. Out of 50 patients, only one of them 

(2%) died. 

Out of 50 patients, 22 (44%) did not have any concomitant medical illness while 

the rest (n=28, 56%) had concomitant medical illness. Majority of them had 

hypertension (n=11, 22%).  Majority of them (72%, n=36) had the symptoms for 

less than 24 hours. While the rest of them had symptoms for more than 24 hours 

(n=14, 28%).  Majority of them had Boey’s scores; 0 (n=22, 44%), 1 (n=13, 26%), 

2 (n=11, 22%) and 3 (n=4, 8%). Majority of them had peptic ulcer- D1 perforation 

peritonitis (n=18, 36%). Around 34% (n=17) had peptic ulcer- D2 perforation 

peritonitis while around 15 (30%) had peptic ulcer perforation alone.  

All cases were handled through omental Patch Closure. Out of 50 patients, 19 of 

them (38%) had morbidity. Out of 50 patients, only one of them (2%) died. 

Around 42% (n=21) had post-operative complications.  

Around 12% (n=6) had chest infections. Around 42% (n=21) had wound 

infections. Around 12% (n=6) had wound  dehiscence. Around 10% (n=5) had 

Intraabdominal collection.  

Chi-square analysis shows that comparison of Boey’s score with post-operative 

complications shows that it is significant with a value of 41.9 with a statistical 
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significant value (p<0.005). ROC analysis for postoperative complications and 

Boey’s score shows that Boey’s score is highly sensitive for detecting post-

operative complications with an area under curve=0.966.   

ROC analysis for morbidity and Boey’s score shows that Boey’s score is highly 

sensitive for detecting morbidities with an area under curve=0.916.  ROC analysis 

for mortality and Boey’s score shows that Boey’s score is highly sensitive for 

detecting mortality with an area under curve=0.969.   

In conclusion, Boey’s score is a simple and effective system to diagnose peptic 

ulcer perforation and peritonitis.  

 

 

 



72 

 

 

 

SUMMARY AND 

CONCLUSIONS 

 

 



73 

 

SUMMARY AND CONCLUSIONS 

 

Prospective observational single centre study among 50 patients to evaluate the 

accuracy of Boey’s scoring system in predicting post-operative morbidity and 

mortality in a patient operated for peptic ulcer perforation revealed the following 

findings. The study also aimed to study the clinical profile of patients who present 

with peptic ulcer perforation and the morbidity and mortality in a patient operated 

for peptic ulcer perforation.  

The mean age of the participants is 45.02 years with a standard deviation of 6.4 

years. The age ranged between 34 to 60 years. The median age was 45 years. All 

of the study participants were males. For the Boey’s scoring system, the systolic 

pressure is an important parameter. The mean systolic blood pressure was 116.4 

mm/Hg (S.D=14.67) with only four patients with systolic BP less than 90 mm/Hg. 

The mean diastolic blood pressure was 74.4 mm/Hg (S.D=8.8). The mean 

duration of hospital stay is 12.7 days with a standard deviation of 6 days. The 

median number of days in 9.5 days ranging between 6 to 25 days. Out of 50 

patients, 19 of them (38%) had morbidity. Out of 50 patients, only one of them 

(2%) died. 

Out of 50 patients, 22 (44%) did not have any concomitant medical illness while 

the rest (n=28, 56%) had concomitant medical illness. Majority of them had 

hypertension (n=11, 22%).  Majority of them (72%, n=36) had the symptoms for 

less than 24 hours. While the rest of them had symptoms for more than 24 hours 
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(n=14, 28%).  Majority of them had Boey’s scores; 0 (n=22, 44%), 1 (n=13, 26%), 

2 (n=11, 22%) and 3 (n=4, 8%). Majority of them had peptic ulcer- D1 perforation 

peritonitis (n=18, 36%). Around 34% (n=17) had peptic ulcer- D2 perforation 

peritonitis while around 15 (30%) had peptic ulcer perforation alone.  

All cases were handled through omental Patch Closure. Out of 50 patients, 19 of 

them (38%) had morbidity. Out of 50 patients, only one of them (2%) died. 

Around 42% (n=21) had post-operative complications.  

Around 12% (n=6) had chest infections. Around 42% (n=21) had wound 

infections. Around 12% (n=6) had wound  dehiscence. Around 10% (n=5) had 

Intraabdominal collection.  

Chi-square analysis shows that comparison of Boey’s score with post-operative 

complications shows that it is significant with a value of 41.9 with a statistical 

significant value (p<0.005). ROC analysis for postoperative complications and 

Boey’s score shows that Boey’s score is highly sensitive for detecting post-

operative complications with an area under curve=0.966.   

ROC analysis for morbidity and Boey’s score shows that Boey’s score is highly 

sensitive for detecting morbidities with an area under curve=0.916.  ROC analysis 

for mortality and Boey’s score shows that Boey’s score is highly sensitive for 

detecting mortality with an area under curve=0.969.   

In conclusion, Boey’s score is a simple and effective system to diagnose peptic 

ulcer perforation and peritonitis.  
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LIMITATIONS 

This study has the following limitations; 

1) It is a single center study which affects the generalizability of the results 

2) The sample size is small which affects the validation process of Boey’s 

score 

3) The study did not have external funding which affected the design of the 

study 
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FUTURE 

RECOMMENDATIONS 
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FUTURE RECOMMENDATIONS 

1) Similar studies should be done using a multicentric design 

2) A larger sample size with widespread representation across the country is 

necessary  

3) Different scoring systems  should be compared in the same study to assess 

the reliability of these scores and how each one differs from the other 
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PROFORMA 

 

 NAME 

                        

 AGE/SEX 

                    

 DATE OF ADMISSION 

   

 IP.NO          

             

 COMPLAINTS 

 

 COMORBIDITIES   

                     

 CLINICAL FEATURES   

            

 DURATION OF DISEASE      

 

 VITALS :PR=      ,BP=           , TEMP=        ,RR= 

 

 Boey's score   

   

 TREATMENT PLAN -emergency open laparotomy with primary 

omental patch closure 

 

 OUTCOME:  

1. DURATION OF HOSPITAL STAY 

2. POST OPERATIVE COMPLICATIONS 

3. Follow up . 

                            

  MORTALITY:  

 HISTOPATHOLOGY:  

    CONDITION ON DISCHARGE: 

  Signature of Researcher  

                                                                                  Date :  
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INFORMED CONCENT 

 

DISSERTATION TOPIC: VALIDATION OF BOYE'S SCORE IN PREDICTING THE 

MORTALITY AND MORBIDITY OF PEPTIC ULCER PERFORATION PERITONITIS 

 PLACE OF STUDY: GOVT. STANLEY MEDICAL COLLEGE, CHENNAI 

 NAME AND ADDRESS OF PATIENT: 

 

 ____________ஆ�ய எனக்	, என
 ெசாந்த ெமா��ல் ஆய்��வரங்கள் 

பற்� ெதரி�க்கப்பட்ட
. நான் ஆய்� �வரங்கள் பற்��ற்� ம் 

அ�ந்
 ெகாண்ேடன். 

 ஆய்�ல் பங்ெக$த்
ள்ள நான், சாத்%யமான அபாயங்கைள'ம், 

பயன்கைள'ம் நன்	 அ�ந்%)க்�ேறன் 

 நான் எந்த ேநரத்% ம் இந்த ஆய்�+)ந்
 ெவளிவர�,'ம் என்-ம் 

அதன் .ன்னர,் நான் வழக்கம்ேபால் ம)த்
வ0�சை்ச ெபறலாம் 

என்-ம் 1ரிந்
 ெகாண்ேடன்.  

 நான் இந்த ஆய்�ல் பங்	ெகாள்வதால் எந்த பண�ம் ெபற�,யா
 

என்பைத'ம் அ�ந்ேதன்.  

 இந்த ஆய்�ன் �,� எந்த ம)த்
வஇத� ம் ெவளி�டப்படலாம் 

என்-ம், எனி2ம் என
 தனிப்பட்ட அைடயாளம் ெவளி�டப்படா
 

என்-ம் நன்	 உணரந்்ேதன்.  

 நல்ெலண்ணத்
டன் ேமற்ெகாள்ளப்ப$ம் இந்தஆய்�ல் 

பங்	ெகாள்ேவன் என்-ம் என
 �4 ஒத்
ைழப்ைப நீட்,ப்ேபன் 

என்-ம் உ-%யளிக்�ேறன்.  

 ெபயர ்மற்-ம் ெதாண்டர ்�கவரி: 

 ெதாண்டரை்கெயாப்பம்/ ெப)�ரல்ேரைக: 

 நாள்: 

 சாட்0கள்: (ைகெயாப்பம், ெபயரம்ற்-ம்�கவரி) 

 நாள்: 

 ெபயரம்ற்-ம்1லன்�சாரைணயாளரை்கெயாப்பம்: 
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GOVT.STANLEY MEDICAL COLLEGE, CHENNAI- 600 001 

INFORMED CONCENT 

TOPIC: VALIDATION OF BOEY' SCORE IN PREDICTING THE MORTALITY AND 

MORBIDITY OF PEPTIC ULCER PERFORATION PERITONITIS 

 

 PLACE OF STUDY: GOVT. STANLEY MEDICAL COLLEGE, CHENNAI 

  NAME AND ADDRESS OF PATIENT: 

  I, _____________________ have been informed about the details of the study 

in my own language. 

  I have completely understood the details of the study. 

 I am aware of the possible risks and benefits, while taking part in the study. 

  I understand that I can withdraw from the study at any point of time and even 

then, I will continue to receive the medical treatment as usual. 

 I understand that I will not get any payment for taking part in this study. 

  I will not object if the results of this study are getting published in any medical 

journal, provided my personal identity is not revealed. 

  I know what I am supposed to do by taking part in this study and I assure that 

I would extend my full co-operation for this study. 

  

Name and Address of the Volunteer:  

 

  

Signature/Thumb impression of the Volunteer 

Date: 

Witnesses: 

(Signature, Name & Address) 

Date: 

Name and signature of investigator:  
 



83 

 

 

 

 

 

 

 

ANNEXURES 

 

 

 

 



84 

 

 

 

 

 

REFERENCES 

 

 

 

 



85 

 

1. Regula J, Hennig E, Burzykowski T, et al. Multivariate analysis of risk 

factors for development of duodenal ulcer in Helicobacter pylori-infected 

patients. Digestion. 2003;67:25–31. 2.  

2. Rosenstock S, Jorgensen T, Bonnevie O, Andersen L. Risk factors for 

peptic ulcer disease: a population based prospective cohort study 

comprising 2416 Danish adults. Gut. 2003;52:186–93. 3.  

3. la Trejo-de OA, Torres J, Perez-Rodriguez M, et al. TLR4 singlenucleotide 

polymorphisms alter mucosal cytokine and chemokine patterns in Mexican 

patients with Helicobacter pylori-associated gastroduodenal diseases. Clin 

Immunol. 2008;129:333–40. 

4. McIntosh JH, Byth K, Piper DW. Environmental factors in aetiology of 

chronic gastric ulcer: a case control study of exposure variables before the 

first symptoms. Gut. 1985;26:789–98. 

5. Lam SK. Epidemiology and genetics of peptic ulcer. Gastroenterol Jpn. 

1993;28 Suppl 5:145–57. 

6. Lam SK. Differences in peptic ulcer between East and West. Baillieres 

Best Pract Res Clin Gastroenterol. 2000;14:41–52. 

7. Lam SK. Differences in peptic ulcer between East and West. Baillieres 

Best Pract Res Clin Gastroenterol. 2000;14:41–52. 



86 

 

8. Aro P, Storskrubb T, Ronkainen J, Bolling-Sternevald E, Engstrand L, 

Vieth M, et al. Peptic ulcer disease in a general adult population: the 

Kalixanda study: a random population-based study. Am J Epidemiol. 

2006;163:1025–34. 

9. Behrman SW. Management of complicated peptic ulcer disease. Arch 

Surg. 2005;140:201–8. 

10. Rajesh V, Chandra SS, Smile SR. Risk factors predicting 

operative mortality in perforated peptic ulcer disease. Trop 

Gastroenterol. 2003;24:148–50. 

11. Kocer B, Surmeli S, Solak C, Unal B, Bozkurt B, Yildirim O, et al. Factors 

affecting mortality and morbidity in patients with peptic ulcer perforation. 

J Gastroenterol Hepatol. 2007;22:565–70. 

12. Boey J, Wong J, Ong GB. A prospective study of operative risk factors in 

perforated duodenal ulcers. Ann Surg. 1982;195:265–9. 

13. Boey J, Choi SK, Poon A, Alagaratnam TT. Risk stratification 

in perforated duodenal ulcers: a prospective validation of 

predictive factors. Ann Surg. 1987;205:22–6. 

14. Arici C, Mesci A, Dincer D, Dinckan A, Colak T. Analysis of risk factors 

predicting (affecting) mortality and morbidity of peptic ulcer perforations. 

Int Surg. 2007;92:147–54. 

15. Lohsiriwat V, Prapasrivorakul S, Lohsiriwat D. Perforated peptic ulcer: 

clinical presentation, surgical outcomes, and the accuracy of the Boey 



87 

 

scoring system in predicting postoperative morbidity and mortality. World 

J Surg. 2009;33:80–5. 

16. Ramakrishnan K, Salinas RC. Peptic ulcer disease. Am Fam Physician. 

2007;76:1005–12. 

17. Zittel TT, Jehle EC, Becker HD. Surgical management of peptic ulcer 

disease today indication, technique and outcome. Langenbecks Arch Surg. 

2000;385:84–96. 

18. Lee FY, Leung KL, Lai BS, Ng SS, Dexter S, Lau WY. 

Predicting mortality and morbidity of patients operated on for 

perforated peptic ulcers. Arch Surg. 2001;136:90–4. 

19. Siu WT, Chau CH, Law BK, Tang CN, Ha PY, Li MK. Routine use of 

laparoscopic repair for perforated peptic ulcer. Br J Surg. 2004;91:481–4. 

20. So JBY, Yam A, Cheah WK, Kum CK, Goh PMY. Risk factors related to 

operative mortality and morbidity in patients undergoing emergency 

gastrectomy. Br J Surg. 2000;87:1702–7. 

21. Lunevicius R, Morkevicius M. Systematic review comparing laparoscopic 

and open repair for perforated peptic ulcer. Br J Surg. 2005;92:1195–207. 

22. Serejo LG, da Silva-Junior FP, Bastos JP, Bruin GS, Mota RM, Bruin PF. 

Risk factors for pulmonary complications after emergency abdominal 

surgery. Respir Med. 2007;101:808–13. 

23. Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. Guideline for 

prevention of surgical site infection, 1999. Hospital Infection Control 



88 

 

Practices Advisory Committee. Infect Control Hosp 

Epidemiol.1999;20:250–78. 

24. Arias CA, Quintero G, Vanegas BE, Rico CL, Patino JF. Surveillance of 

surgical site infections: decade of experience at a Colombian tertiary care 

center. World J Surg. 2003;27:529–33. 

25. Baron JH: Paintress, princess and physician’s paramour: poison or 

perforation? J R Soc Med 1998;91:213–216. 

26. Baron JH: Peptic ulcer. Mount Sinai J Med 2000;67:58–62. 

27. Baron JH, Sonnenberg A: Publications on peptic ulcer in Britain, France, 

Germany and the US. Eur J Gastroenterol Hepatol 2002;14:711–715. 

28. Schein M: Perforated peptic ulcer; in (ed.): Schein’s Common Sense 

Emergency Abdominal Surgery. Part III. Berlin, Springer, 2005, pp 143–

150. 

29. Lau WY, Leow CK: History of perforated duodenal and gastric ulcers. 

World J Surg 1997;21:890–896. 

30. Rayner HH: Treatment of perforated peptic ulcer. Lancet 1930;ii:107–108. 

 

31. Sangster AH: Perforated peptic ulcer: an analysis of 100 consecutive cases. 

Lancet 1939;23:1311–1313. 



89 

 

32. Berson HL: Acute perforated peptic ulcers: an eighteen-year survey. Am J 

Surg 1942;16:385–394. 

33. Hastings N, Machida R: Perforated peptic ulcer: results after simple 

surgical closure. Am J Surg 1961;102:136–142. 

34. Conservative management of perforated peptic ulcer. Lancet 

1989;16:1429–1430. 

35. Birks PM: Perforated peptic ulcer treated without operation. Lancet 

1947;iv:467–468. 

36. Bertleff MJ, Lange JF. Perforated peptic ulcer disease: a review of history 

and treatment. Digestive surgery. 2010;27(3):161-9. 

37. Lagoo S, McMahon RL, Kakihara M, Pappas TN, Eubanks S: The sixth 

decision regarding perforated duodenal ulcer. JSLS 2002;6:359–368. 

38. Lau WY: Perforated peptic ulcer: open versus laparoscopic repair. Asian J 

Surg 2002;25:267–269. 

39. Fujii Y, Asato M, Taniguchi N, Shigeta K, Omoto K, Itoh K, Suzukawa 

M: Sonographic diagnosis and successful nonoperative management of 

sealed perforated duodenal ulcer. J Clin Ultrasound 2003;31:55–58. 



90 

 

40. Lunevicius R, Morkevicius M: Management strategies, early results, 

benefits, and risk factors of laparoscopic repair of perforated peptic ulcer. 

World J Surg 2005;29:1299–1310. 

41. Ramakrishnan K, Salinas RC: Peptic ulcer disease. Am Fam Physician 

2007;76:1005–1012. 

42. Bucher P, Oulhaci W, Morel P, Ris F, Huber O: Results of conservative 

treatment for perforated gastroduodenal ulcers in patients not eligible for 

surgical repair. Swiss Med Wkly 2007;137:337–340. 

43. Donovan AJ, Berne TV, Donovan JA: Perforated duodenal ulcer: an 

alternative therapeutic plan. Arch Surg 1998;133:1166–1171. 

44. Agarwal A, Jain S, Meena LN, Jain SA, Agarwal L. Validation of Boey’s 

score in predicting morbidity and mortality in peptic perforation peritonitis 

in Northwestern India. Tropical Gastroenterology. 2016 Jun 15;36(4):256-

60. 

 
 

 

 

 

 



91 

 

INTRAOPERATIVE IMAGES 

 

 



92 

 



93 

 



94 

 



95 

 



96 

 



97 

 

 
 

 

 

 

 



98 

 

MASTER CHART  

 



99 

 

MASTER CHART  

 


