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Abstract 

Introduction: Crude morbidity and mortality rates are limited indicators of quality of care, and can 

be misleading when the results of emergency surgery are compared between different units and 

hospitals. Scoring systems that group patients based on the severity of illness before treatment can 

allow a meaningful analysis of morbidity and mortality rates. Risk-adjusted comparisons can then be 

made between surgeons and hospitals. 

The aim of the study: To evaluate the efficacy of POSSUM scoring as a risk assessment tool in 

predicting morbidity and mortality for patients undergoing emergency laparotomy for hollow viscus 

perforation.  

Materials and methods: Totally 100 patients who underwent emergency laparotomy from January 

2015 to September 2015 at Madras Medical College and Hospital were studied. Data were collected 

prospectively on a pro forma prepared for the study. All patients had their physiological score 

recorded on admission. 

Results: In our study, using POSSUM score the morbidity prediction ranges from 91 – 100% 

morbidity rates seen in 21 patients and 31 – 40% morbidity rates seen in 22 patients. But the 

morbidity was observed in 63 patients out of 100. On comparing the predicted and the observed 

morbidity, the prediction using POSSUM and the observed morbidity was found similar.  

Conclusion: From our study, it has been evaluated that POSSUM scoring in patients with perforation 

peritonitis is a significant tool to evaluate the mortality and morbidity outcomes of the patients. 
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Introduction  

The Physiological Operative Severity Score for 

the enumeration of Mortality and morbidity 

(POSSUM) is widely used to predict morbidity 

and mortality in widely used to predict morbidity 

and mortality in a variety of surgical settings and 

provides a tool for risk adjustment and 

comparison [1]. In contrast Acute Physiological 

And Chronic Health Evaluation II, it takes the 

operative findings into consideration. All 12 

physiological and 6 operative variables required 

for POSSUM scoring can be recorded easily and 

reproduced satisfactorily by resident staff with 

minimal difficulty [2]. Any comparative system 

that over predicts mortality and morbidity has the 

effect of making poor results look better. The 

Portsmouth predictor modification (P-POSSUM) 

proposed by Whiteley, et al. counters the 

overprediction of mortality in low-risk patients 

by POSSUM [3]. The variables used are the same 

but a different formula is used to predict the risk 

of death. Differences in predictive values of two 

scoring systems are related to the method of 

analysis. Wijesinghe, et al. directly compared the 

exponential and linear methods of analysis; use 

of linear analysis for POSSUM or exponential 

analysis for P-POSSUM yielded spurious results 

by overpredicting mortality [4]. The case mix of 

patients undergoing emergency laparotomy is 

varied, especially in developing countries. Those 

seeking medical help are of low socioeconomic 

status, are nutritionally depleted and at times 

present very late in the course of their illness. 

Comparing the outcome for such patients using 

data from developed countries or centers with 

selection bias may be misleading. Risk scoring 

seeks to quantify a patient’s risk of death or 

morbidity based on the severity of the illness 

derived from the data available at an early stage 

of the hospital stay. It is currently of particular 

importance in surgical practice [5]. A number of 

scores that aim to predict outcome in specific 

conditions are already widely used, such as 

Ranson score for pancreatitis, the Child 

classification of liver failure and the burns index. 

A more general scoring system that would be 

applicable to all surgical patients would prove a 

useful tool to simplify comparative audit and 

research [6].
 

A risk score obtained for an 

individual could be used to predict the 

individual’s prognosis, or the scores for a group 

of patients can be considered collectively. 

Scoring systems are usually better suited to one 

or other of their uses. If a score accurately 

predicts the outcome for an individual, this 

information could influence the treatment 

decisions and might also be used in rationalizing 

resources [7]. On the other hand, a scoring 

system that allows groups of patients to be 

stratified according to the severity of their illness 

before treatment is implemented permits 

meaningful analysis of morbidity and mortality 

rates for the group. Only if mortality and 

morbidity incorporate an adjustment for the 

patients’ risk can comparisons of outcome be 

made between units and hospitals [8]. 

 

Materials and methods 

100 patients who underwent emergency 

laparotomy from January 2015 to September 

2015 at Madras Medical College and Hospital 

were studied. Data were collected prospectively 

on a proforma prepared for the study. All patients 

had their physiological score recorded on 

admission. An operative severity score was 

calculated based on the findings of the operative 

surgeon on the pro forma. Any postoperative 

morbidity and death within 30 days were 

recorded. After admission, short history was 

taken and appropriate workup done on each 

patient admitted to surgery department for 

laparotomy. Baseline investigations, as routinely 

required, were done, followed by imaging 

studies. Patients were then explained about their 

disease process and the possible line of 

management. All the necessary information 

regarding the study was explained to the patients 

or their valid guardian. Informed written consent 
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was taken from the patients or their guardian 

willing to participate in the study. The thorough 

physical examination was done in each case. 

Data collection sheets were filled in by the 

investigator himself. All of the preoperative 

factors related to the patient were noted down in 

the datasheet. After proper evaluation and 

preparation, patients who required surgical 

management were taken up for surgery. All 

patients were operated under general anesthesia. 

Strict aseptic precautions were followed during 

the operation. Meticulous techniques were 

practiced as far as possible. The operation 

procedure and related preoperative factors were 

observed directly and recorded in the data 

collection sheet instantly. The data were entered 

into Microsoft Excel {Microsoft Corporation, 

Redmond, Washington, USA} for analysis. The 

risk of morbidity and death was calculated using 

POSSUM and P-POSSUM equations, A chi-

square test was used to detect any differences 

between predicted and observed rates of 

morbidity and mortality. P <0.050 was accepted 

as significant. 

 

Results 

In our study of 100 patients who presented with 

signs of perforation peritonitis, the following 

findings were obtained and a diagnosis made out 

following intraoperative findings. From that, 

Most of the patients found to be diagnosed with 

Duodenal perforation (n=75; 75%) and 

appendicular perforation (n=11; 11%) and Ileal 

perforation was found in 7 patients (n=7; 7%) as 

per Table - 1. 

 

Table – 1: Various diagnosis among patients.  

Diagnosis 

  Frequency Percent Valid Percent Cumulative 

Percent 

Valid appendicular perforation 11 11.0 11.0 11.0 

colon Perforation 3 3.0 3.0 14.0 

duodenal perforation 75 75.0 75.0 89.0 

gastric perforation 3 3.0 3.0 92.0 

gastric perforation with growth 1 1.0 1.0 93.0 

ileal perforation 7 7.0 7.0 100.0 

Total 100 100.0 100.0  

 

Table – 2: Different surgery procedures among patients.  

 

Procedure 

  Frequency Percent Valid Percent Cumulative 

Percent 

Valid appendectomy 11 11.0 11.0 11.0 

colostomy 1 1.0 1.0 12.0 

hemicolectomy 1 1.0 1.0 13.0 

ileostomy 1 1.0 1.0 14.0 

omental patch closure 75 75.0 75.0 89.0 

primary closure 7 7.0 7.0 96.0 

primary closure with FJ 1 1.0 1.0 97.0 

resection and anastamosis 3 3.0 3.0 100.0 

Total 100 100.0 100.0  
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Table – 3: POSSUM predicted morbidity. 

POSSUM scoring Frequency Percent Valid Percent Cumulative Percent 

Valid 1 to 10 2 2.0 2.0 2.0 

 21-30 9 9.0 9.0 11.0 

 31-40 22 22.0 22.0 33.0 

 41-50 15 15.0 15.0 48.0 

 51-60 12 12.0 12.0 60.0 

 61-70 7 7.0 7.0 67.0 

 71-80 10 10.0 10.0 77.0 

 81-90 2 2.0 2.0 79.0 

 91-100 21 21.0 21.0 100.0 

 Total 100 100.0 100.0  

 

Table – 4: Mortality.  

POSSUM scoring Frequency Percent Valid Percent Cumulative Percent 

Valid 1 to 10 46 46.0 46.0 46.0 

 11 to 20 26 26.0 26.0 72.0 

 21-30 5 5.0 5.0 77.0 

 31-40 2 2.0 2.0 79.0 

 41-50 3 3.0 3.0 82.0 

 51-60 8 8.0 8.0 90.0 

 61-70 2 2.0 2.0 92.0 

 81-90 3 3.0 3.0 95.0 

 91-100 5 5.0 5.0 100.0 

 Total 100 100.0 100.0  

 

In our study of 100 patients who presented with 

signs of perforation peritonitis, following the 

intraoperative diagnosis of the cause for 

perforation, most of the cases found to be 

duodenal perforation and appendicular 

perforation and ileal perforation. Hence, the most 

common technique employed surgically was the 

Omental patch closure done in 75 patients and 

appendicectomy done in 11 patients. Primary 

closure of the perforation done in 8 patients, 

Ileostomy in1 patient and Resection and 

anastomosis did in 3 patients (Table – 2). 

 

In our study, Using POSSUM score the 

morbidity prediction ranges from 91 – 100% 

morbidity rates were seen in 21 patients and 31 – 

40% morbidity rates were seen in 22 patients. But 

the morbidity was observed in 63 patients out of 

100. On comparing the predicted and the 

observed morbidity, the prediction using 

POSSUM and the observed morbidity was found 

similar (Table – 3). 

 

In our study, the mortality prediction by 

POSSUM scores has mortality rates between 1 – 

20% in about 68 individuals. And More than 

80% mortality rate was predicted in 4 patients. In 

our observed mortality, only 4 patients expired 

and they are from more than 80% mortality rate 

prediction using POSSUM scores (Table – 4). 

 

Discussion 

In our study there were a total of 100 patients 

studied .among them 87 were males and 13 were 

females. The age of patients studied was from 15 

to 80.most of the patients were in age group of 

40 to 50 [9]. All the patients underwent midline 

laparotomy incision with varying procedures like 

appendectomy, resection anastomosis, omental 

patch closure and primary closure of the 
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perforation. Two patient had malignant etiology 

one with gastric growth and the other with colon 

growth. 37 percent of the patients developed 

morbidity [10]. The most common being wound 

dehiscence, followed by wound infection, UTI, 

Pneumonia, ARDS and anastomotic leak. Four 

patients among the study group died due to 

MODS with regards to mortality, the low rates in 

the study preclude meaningful analysis. Among 

the four patients died, the POSSUM predicted 

mortality percentage was more than ninety 

percent in three of the patients [11]. This 

indicates a high level of sensitivity in predicting 

the mortality. But in the case of morbidity, the 

expected and observed ratios differed. Chi-

square analysis of the significance of POSSUM 

score to predict morbidity and mortality among 

the study group showed a high level of 

significance for mortality of <0.005 but in case 

of morbidity, it is about 0.3.Risk scoring seeks to 

quantify a patient’s risk of death or morbidity 

based on the severity of the illness derived from 

the data available at an early stage of the hospital 

stay [12]. It is currently of particular importance 

in surgical practice [13]. A number of scores that 

aim to predict outcome in specific conditions are 

already widely used, such as Ranson score for 

pancreatitis, the Child classification of liver 

failure and the burns index. A more general 

scoring system that would be applicable to all 

surgical patients would prove a useful tool to 

simplify comparative audit and research [14]. A 

risk score obtained for an individual could be 

used to predict the individual’s prognosis, or the 

scores for a group of patients can be considered 

collectively. Scoring systems are usually better 

suited to one or other of their uses. If a score 

accurately predicts the outcome for an individual, 

this information could influence the treatment 

decisions and might also be used in rationalizing 

resources [15]. On the other hand, a scoring 

system that allows groups of patients to be 

stratified according to the severity of their illness 

before treatment is implemented permits 

meaningful analysis of morbidity and mortality 

rates for the group. Only if mortality and 

morbidity incorporate an adjustment for the 

patients’ risk can comparisons of outcome be 

made between units and hospitals [16]. 
 

Conclusion  

From our study, it has been evaluated that 

POSSUM scoring in patients with perforation 

peritonitis is a significant tool to evaluate the 

mortality and morbidity outcomes of the patients. 
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