
BACKGROUND
Peptic ulcer is a focal defect in the gastric or duodenal mucosa that 
extends to the submucosa or deeper. Peptic ulcer can be acute or 
chronic, that caused by an imbalance between mucosal defense 

1,2,3and aggression factors.

4Every year, peptic ulcer affects 4 million people worldwide.  In 
peptic ulcers, bleeding, perforation, and obstruction can occur as 
complications. Perforation is the second most complication after 

2bleeding.  Ten to twenty percent (10-20%) of patients with peptic 
ulcer have complications and 2-14% of them have perforated peptic 
ulcer. Perforated peptic ulcer's mortality varies from 10-40%. More 
than half of the cases affected women and they are usually older and 

5have comorbidities than men.

Many scoring systems have been reported to predict outcomes in 
patients with perforated peptic ulcer. Now, the American Society 
Anesthesiology (ASA) score, Acute Physiology and Chronic Health 
Evaluation II (APACHE II) score, Peptic Ulcer Perforation (PULP) score 
and Boey score are the most prognostic scoring systems used in 

2,6patients with perforated peptic ulcer.  Peptic Ulcer Perforation 
(PULP) Score is a new score to predict the prognosis of perforated 

7peptic ulcer clinically.

The accuracy of each scoring system gives different results in each 
study. In the Møller MH, et al. (2011) study, the results of the accuracy 
of the PULP score was 0.83, the Boey Score was 0.70, and ASA score 
was 0.78 in predicting mortality and in cases of peptic ulcer 
perforation. In Nichakankitti's study (2016) the accuracy of the Boey 
score was 0.728, the ASA score was 0.776, Manheim Peritonitis Index 

8(MPI) was 0.771 and the PULP score was 0.784.

In H. Adam Malik Medan General Hospital, we never applied this 
score in cases of perforated peptic ulcer. Therefore, the authors 
interested to know the accuracy of the Boey Score and PULP score in 
determined predictive factors for mortality in perforated peptic 
ulcer patients at H. Adam Malik Medan General Hospital.

METHODS
This study is an analytical study with a retrospective design. The 
study was carried out in the Digestive Surgery Division, Department 
of Surgery, H. Adam Malik Medan General Hospital during the 
period of January 2013 to December 2016 by taking data from 
medical records of patients diagnosed with perforated peptic ulcer 
that performed exploratory laparotomy. Patients with age <18 years 
old were excluded from this study. The data collected was then 
processed with the SPSS program version 21 and cross tabulation. 
The statistical curve shown was in the form of Receiver Operating 
Characteristic (ROC) and determined the Area Under Curve (AUC) 
for each score, and also calculates Positive Prediction Value (PPV), 
Negative Prediction Value (NPV), sensitivity and speci�city. The 
research ethics was obtained from the Research Ethics Commission 
at the Faculty of Medicine, Universitas Sumatera Utara, Medan.

RESULT
SAMPLE CHARACTERISTICS
In this study, we found 31 patients of perforated peptic ulcer that 
performed exploratory laparotomy through medical records for 4 
years from January 2013 to December 2016. Of the total 
respondents, the characteristics of respondents observed were age, 
sex, length of stay, mortality, location of perforation, surgery 
techniques, Boey score, and PULP score.

Table 1. Description Of Sample's Characteristics  
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Characteristics  Frequency (n) Percentage (%)
Mean Age (± SD) 60,1 ± 11,5 
Sex
- Female
- Male

8
23

25,8
74,2

Mean Length of Stay (± SD) 7 ± 4,1 
Location of Perforation
- Antrum
- Duodenum part 1

29
2

93,5
6,5

Surgery Techniques
- Omental Patch
- Omental Plague

31
0

100
0
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Accuracy of Boey Score and Peptic Ulcer Perforation (PULP) 
Score
Accuracy of Boey Score 
The analysis using the ROC test showed that Boey score had an area 
under ROC (AUROC) of 91.7%, with a 95% con�dence interval, 
between 0,806 to 1,0. 

Figure 1. ROC Curve of Boey Score in Patients with Perforated 
Peptic Ulcer at H. Adam Malik Medan General Hospital
From the calculation using the SPSS program, it was found that the 
sensitivity of Boey score in H. Adam Malik Medan General Hospital 
was 90.0%, the speci�city was 85.7%, the Positive Predictive Value 
(PPV) was 75.0%, and the Negative Predictive Value (NPV) was 
94.7%.

Table 2. Cross Tabulation Of Boey Score And Mortality

Accuracy of Peptic Ulcer Perforation (PULP) Score
The analysis using the ROC test showed that the PULP score had an 
area under ROC (AUROC) of 0.886, with a 95% con�dence interval, 
between 0,77 to 1,0.

Figure 2. ROC Curve PULP Score in Patients with perforated 
Peptic Ulcer at H. Adam Malik Medan General Hospital

From the calculation using the SPSS program, it was found that the 
sensitivity of the PULP score in H. Adam Malik Medan General 
Hospital was 80%, with a speci�city of 71.4%, Positive Predictive 
Value (PPV) of 57.1%, and Negative Predictive Value (NPV) of 88.2%.

Table 3. Cross Tabulation Of Pulp Score And Mortality

DISCUSSION
Every year, peptic ulcer affects 4 million people worldwide. In peptic 
ulcers, bleeding, perforation, and obstruction can occur as 
complications. Perforation is the second most complication after 

2bleeding.  Ten to twenty percent (10-20%) of patients with peptic 
ulcer have complications and 2-14% of them have perforated peptic 
ulcer. Perforated peptic ulcer's mortality varies from 10-40%. More 
than half of the cases affected women and they are usually older and 

5have comorbidities than men.

In this study, we collected 31 samples from data of medical records 
from January 2013 to December 2016. Based on the characteristics 
of the study sample, the average age of perforated peptic ulcer 
patients was 60,1 years old with the youngest age was 21 years old 
and the oldest age was 75 years old. The average age according to 
data from various studies varies greatly. The study by Møller et al 
showed that the average age of patients with perforated peptic 

7ulcer was 70,9 years old, with an age range 16,2-104,2 years.  Other 
studies showed that the average age of perforated peptic ulcer 

8,9 patients was 40,5 years 54,7 years (range 17- 109 years).  Latest 
evidence shows an increased incidence of perforated peptic ulcer in 
old age, this may be due to aspirin and nonsteroidal anti-

3,10,11,12in�ammatory drugs (NSAIDs) consumption in this population.

According to sex, this study showed the number of female patients 
with perforated peptic ulcer as many as 8 (25.8%) and male as many 
as 23 (74.2%). This is in line with several previous studies which 
stated that there are more male than female patients with 
perforated peptic ulcer. Study by Nichakankitti et al. showed that 

8,982.1% of the sample were male.  Another study by Ahmad et al. also 
1 0showed that 68.46% of the sample were male.  Possible 

explanations for this �nding were related to smoking and drinking 
10,13,14,15habits which were more common in male.

Based on the length of stay, the average length of stay of patients 
with perforated peptic ulcer was 7 days, with the shortest length of 
stay was 1 day and the longest length of stay was 14 days. The 
shortest length of stay was experienced by patients who died. 
According to data from Lohsiriwat et al., the average length of stay in 

9the hospital was 11 days (range of  length of stay was 3-76 days).  The 
study by Li described several factors that in�uence the length of stay 
of patients with perforated peptic ulcer. Patients aged ≥ 65 years 
old, patient with liver cirrhosis, diabetes mellitus, peptic ulcer, 
preoperative shock, delay of surgery > 12 hours, creatinine level > 
1,5 mg/dL, and have postoperative infections and complications 
such as positive culture in ascites, infection of surgical wounds, 
bacteremia, pneumonia, catheter infections, urinary tract infections 
and complications of abdominal non infection are factors that make 
the length of stay long. However, the majority of deaths occur early 
after surgery, so severe cases will make the length of stay 

12,13,16shorten.

In this study, there were 21 patients (67.7%) survived after 
laparotomy exploratory, and 10 patients (32.2%) died. This is higher 
than previous studies by Nichakankitti et al. who got a 30-day 

8mortality rate of 3.57%.  Other previous studies showed a 30-day 
7,10,11mortality rate were 9%, 27% and 25.38%.  The lower mortality 

rate is one of the effects of intensive care development in the 
present. In the center where Lohsiriwat (2009) conducted his study, 
high-risk patients were treated and resuscitated in the intensive 
care unit before undergone surgery. The mortality rate of perforated 
peptic ulcer patients can be reduced by improving the quality of 

Boey Score
- 0
- 1
- 2
- 3

4
15
8
4

12,9
48,4
25,8
12,9

PULP Score
- 0-7
- 8-18

17
14

54,8
42,2

Mortality
- No
- Yes

21
10

67,7
32,3

Mortality Total
Yes No

Boey 

Score

2-3 9 3 12

Total
0-1 1 18 19

10 21 31

Mortality Total
Yes No

PULP 

Score

8-18 8 6 14

Total
0-7 2 15 17

10 21 31
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patient care, such as grouping patients based on high risk and low 
16,17,18risk groups, then managing them according to the risk group.

The majority of this study samples had a Boey score 1 as many as 15 
people (48,4%), and the minority had a Boey score 0 and 3, each of 
them was 4 people (12,9%). In contrast to the study by Lohsiriwat, 
the number of patients with a Boey score 0 was 59,8%, Boey score 1 
as many as 23,6%, Boey score 2 as much as 7,8%, and Boey score 3 as 

8much as 8.5%.  In addition, the average PULP score of patients with 
peptic ulcer perforation in this study was 7,39. The highest score was 
13 as many as 1 patient (3,2%) and the lowest score was 3 as many as 
3 patient (9,7%).

The author used the Receiver Operating Characteristics (ROC) curve 
in this study to assess the accuracy of each scoring system. Area 
Under the Curve (AUC) was used to measure the size of a curve that 
represents the predictive ability of the score and was displayed in a 
graph between "sensitivity" and "1-speci�city". AUC has a range of 
values   from 0,5 to 1,0 and a result of 1,0 indicates perfect 
discriminatory ability. The value of AUC > 0,8 is interpreted well, 

80,60-0,80 is interpreted moderate, and < 0,60 is interpreted poor.

Analysis with the ROC test showed Boey scores in this study had an 
area under ROC (AUROC) of 0,917 with a 95% con�dence interval 
between 0,806 to 1,0, that means that Boey scores showed good 
results to predict mortality in patients with perforated peptic ulcer.
Analysis with the ROC test showed that the PULP score had an area 
under ROC (AUROC) of 0,886 with a 95% con�dence interval 
between 0,77 to 1,0, that means that the PULP score also showed 
good results to predict mortality in patients with perforated peptic 
ulcer.

Study by Møller et al. in 2011 showed an increase in mortality rates 
within 30 days as the PULP score increased. At score 1 there was a 1% 
mortality rate and at score 16 the mortality rate reached 100%. 

7There were no patients with a score of 17 and 18 in that study.

In this study, the sensitivity of the PULP score in H. Adam Malik 
Medan General Hospital was 80%, with speci�city of 71,4%, Positive 
Predictive Value (PPV) of 57,1%, and Negative Predictive Value (NPV) 
of 88,2%. This sensitivity shows 80 out of 100 patients who have an 
8-18 PULP score (mortality > 25%) died after laparotomy 
exploration. While the speci�city shows that 71 out of 100 patients 
who have a PULP Score of 0–7 (mortality ≤ 25%) did recover after 
laparotomy exploration. The PPV of PULP score was 51,7%, that 
means that 51 out of 100 patients who died did have a score 
between 8-18, and the NPV of PULP score was 88,2%, that means 
that 88 out of 100 patients who recovered did have a score of 0-7.

Research by Møller et al. in 2011 showed an increase in speci�city in 
line with increased of PULP scores, which reached 100% in score 14. 
This is inversely proportional to decrease in sensitivity with 

16,17increasing PULP score.

Previous research comparing the AUC of Boey score and PULP score 
stated that PULP Score (AUC 0,83) had a more accurate advantage in 
predicting mortality within 30 days compared to Boey Score (AUC 

180,70).  However, both PULP score and Boey score can accurately 
identify high-risk perforated peptic ulcer patients so it helps in 

18,19,20grouping and triage patients.

CONCLUSION
Boey score have a good accuracy to predict mortality in perforated 
peptic ulcer patients at H. Adam Malik Medan General Hospital with 
PPV 75,0% and NPV 94,7%. Accuracy of PULP score to predict 
mortality in perforated peptic ulcer patients at H. Adam Malik 
Medan General Hospital namely PPV 57,1% and NPV 88,2%.
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