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Abstract: Mortality and morbidity is an important and objective measure of outcome of a surgery. The outcome 

of surgical intervention is not solely dependent on the abilities of surgeon in isolation. The patients 

physiological status, disease that requires surgical corrections, severity of the diseases, the nature of the 

operation and the preoperative and postoperative support services have a major effect on the ultimate outcome. 

This POSSUM scoring (physiological and operative severity score for enumeration of mortality and morbidity) 

uses of the physiological and surgical variables which is a quick, noninvasive, easy to use and can be applied 

both in emergency and elective surgery and accurately in predicting the outcome. 

Aim: Aim is to predict the risk of mortality and morbidity in patients with peritonitis due to hollow viscous 

perforation. Assessment of surgical risk in these patients is to help in choosing the modality of post operative 

management in a particular patient. 

Materials And Methods: 50 patients with hollow viscous perforation admitted in Government Royapettah 

Hospital, Kilpauk Medical College Hospital from November 2014 to June 2015 were included in the study. 

Necessary date to be collected:  POSSUM SCORE were to be calculated for each patient and analysis to be 

done. 

Results: Based on my study, POSSUM can be used as a good stratification tool for predicting morbidity and 

mortality within 30 days from the operative day. One of the limitation in POSSUM is that it over predicts 

mortality in some low risk patients but prediction of morbidity is better. POSSUM scoring system is well 

validated for its use in risk adjusted auditing in general surg 

 

I. Validation Of Possum And P-Possum Equations 
Observed and the expected outcomes, derived from both POSSUM and P-POSSUM equation were 

correlated by using Pearson correlation coefficient. The resultant of Pearson correlation is shown in tables. 

Pearson correlation coefficient(r) measures the strength of association between two variables 

 The value of r ranges between variables +1 and –1 

+1=A positive(direct correlation) 

-1=A negative(inverse correlation) 

 0=A zero correlation (no relationship) 

Results are tested by Chi-square (X
2
) test. Value of P<0.05 is significant 

 

Background 
Possum scoring system is a better risk stratification tool in predicting the mortality and morbidity of 

patients undergoing surgery for perforation peritonitis.Aim is to predict the risk of mortality and morbidity in 

patients with peritonitis due to hollow viscous perforation thereby evaluate the accuracy of POSSUM scoring 

systems in those patients. Assessment of surgical risk in these patients is to help in choosing the modality of 

post op management in a particular patient. 

 

II. Operational Definitions 
Mortality: Number of deaths within 30 days of surgery.  

Morbidity: 

Wound haemorrhage: Local haematoma requiring evacuation. 

Deep haemorrhage: Postoperative bleeding requiring re-exploration. 

Chest infection: Production of purulent sputum with positive bacteriological cultures, with or without chest 

radiography changes or pyrexia, or consolidation seen on chest radiograph. 

Wound infection: Wound cellulites or the discharge of purulent exudates. 

Urinary infection: The presence of > 10 
5
 bacteria / ml with the presence of white cells in the urine, in 

previously clear urine. 

Deep infection: The presence of an intra-abdominal collection confirmed clinically or radiologically. 

 Septicemia: Positive blood culture. 
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Pyrexia of unknown origin: Any temperature above 37°C for more than 24 h occurring after the original yrexia 

following surgery (if present) had settled, for which no obvious cause could be found. 

Wound dehiscence: Superficial or deep wound breakdown. 

Deep venous thrombosis and pulmonary embolus: when suspected, confirmed radiologically by venography 

or ventilation/ perfusion scanning or diagnosed at post mortem. 

Cardiac failure: Symptoms or signs of left ventricular or congestive cardiac failure (alteration from 

preoperative measures). 

Impaired renal function: Arbitrarily defined as an increase in blood urea of > 5mmol / l from preoperative 

levels. 

Hypotension: A fall in systolic blood pressure below 90mmHg for more than 2 H as determined by 

sphygmomanometry or arterial pressure transducer measurement. 

Respiratory failure: Respiratory difficulty requiring emergency ventilation. 

Anastomotic leak: Discharge of bowel content via the drain, wound or abnormal orifice. 

Possum: Physiology and operative severity score for enumeration of morbidity and mortality. 

P-Possum: PORTSMOUTH POSSUM. 

 

III. Materials And Methods 
Patients who were underwent surgery for perforation peritonitis in Department of General surgery in 

our institution during the period from november 2014 to august 2015 were studied. This was a prospective 

study. Sample size was 50 patients. 

 

Inclusion criteria: 

Patients with clinical suspician and investigatory support for the diagnosis of peritonitis due to hollow 

viscous perforation who are later to be confirmed by intra operative findings. 

 

Exclusion criteria: 

1. Patients with hollow viscous perforation due to trauma. 

2.Patients with any other significant illness which is likely to affect the outcome more than the disease in study. 

 

IV. Data Collection 
Total 50 cases, who underwent emergency laparotomy for hollow viscous perforation. An informed 

consent was obtained from patients. Their demographic information’s (age, sex, weight, etc) was recorded. The 

physiological variables like  pulse rate, systolic blood pressure, respiratory rate, cardiac signs and Glasgow 

coma scale, hemoglobin, white blood count, Urea, Sodium, Potassium, ECG and CXR were recorded just before 

surgery. During the surgical procedure six operative variables including operative severity, total blood loss, 

multiple procedures, peritoneal soiling, cancer and mode of surgery were recorded by the operating surgeons. 

Their final physiological and operative score calculated from possum data sheet (attached). The predicted 

mortality and morbidity was calculated by POSSUM  equation. After surgery the patient’s observed mortality 

and morbidity were noted for one month and compared with the predicted outcomes. The patients were followed 

up for 1 month on 1
st
, 3rd, 7th, 15th, 30th post-operative days for morbidity (list attached in operational 

definitions) and mortality. 

 

Data analysis: 

All the information’s gathered will be entered in the SPSS version 10.0 and analyzed. The source of the 

data will be 12 physiological variables i.e. age, pulse rate, systolic ,blood pressure, respiratory rate, cardiac 

signs, and Hb, W.B.C, Urea, Sodium, Potassium, and ECG & six operative variables i.e. operative severity, total 

blood loss, multiple procedures, peritoneal soiling, cancer and mode of surgery were recorded.  Demographic 

variables of the patients included in this study were analyzed using the simple descriptive statistics. Frequency 

distribution tables were made for source of data (emergency/elective). Final prediction of the mortality and 

morbidity of each patient was calculated using POSSUM calculator available on the internet and recorded.  

The observed mortality and morbidity was recorded within 30 days post-operatively and compared 

with predicted outcomes Mortality and morbidity tables were made to calculate the observed/predicted (O/P) 

ratios. Pearson correlation was used to correlate the observed and predicted morbidity and mortality. Chi-square 

analysis was made for the test of significance. A p-value of .05 or less was taken as significant.  
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V. Results 
The main cause for perforation leading to surgery  was peptic ulcer 50%, Appendicular perforation 

20%, enteric fever 10%, diverticulitis 7%,TB 7%, Strangulated hernia 3%, foreign body 3%.Mostly patients in 

emergency were male (88%). Mean age of the emergency patients was 36 years (SD + 16.50)  with age range 

from 15-75. 

In emergency, sum of observed mortality and morbidity was 6(12 %) & 22(44%) while predicted 

mortality and morbidity by POSSUM was 9(18%) & 28.17(56.34%) and P-POSSUM 6(12%).The O/P ratio 

(observed / predicted) of mortality by POSSUM in laparotomy was .66 and for morbidity was .78 and by P-

POSSUM, the mortality was 1.00. 

Pearson’s correlation for POSSUM observed and predicted morbidity was 1.000 &.736 and mortality 

was 1.00 & .707 and for P-POSSUM was 1.000 & .858. 

There was no significant difference between the observed and predicted values for morbidity(x
2 
=45.00, 

24 df. p=. 006), for POSSUM mortality(x
2 

=34.840, 20 df. p=. 021), and for P-POSSUM mortality(x
2 

=104.160, 

14 df. p=. 000) 

 

Tab 1. Indications for laparotomy 
 Etiological factors causing perforation No. of patients 

Peptic ulcer 15 

Appendicular perforation 6 

Enteric fever 3 

Tuberculosis 2 

Diverticulum 2 

Obstructed hernia 1 

Foreign body 1 

 

Tab 2: Complications Following Surgery 
 Frequency   

 Wound infection 5(10%)   
 Anastomotic leak 2(4)%   

Wound Dehiscence 3(6%)   

 Deep infection 2(4%)   
 Sepsis 1(2%)   

 Cardiac failure 1(2%)   

 Chest infection 1(2%)   
 Jaundice, Fistula 1(2%)   

 Urinary fistula 1(2%)   

 Pulmonary Embolus 1(2%)   
 Liver failure 1(2%)   

 Renal failure 1(2%)   

 Burst Abdomen 1(2%)   
*UTI 1(2%)   

 Total 22   
 

*UTI: urinary tract infection 

Tab.3.Age Distribution 
Age In Years No.Of Cases Percentage 

15-30 27 54% 

31-45 10 20% 

46-60 7 14% 

61-75 6 12% 

Total Number Of Patients 50 100% 

 

Fig 1. Graphical representation of age and gender distribution. 
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Tab 4.  Sex distribution 
Sex No.Of.Cases 

Men 44 

Women 6 

 

Fig 2. Gender distribution. 

 
 

 Fig 3. Etiological factors 

 
 

Fig 4. Complications following surgery 
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Tab 5:Sum Of Observed And Predicted Outcomes 
O.morb 
Sum 

O.mort 
Sum 

P.morb 
Sum 

P.mort 
Sum 

PP.mort 
Sum 

22.00 6.00 28.17 9.00 6.00 

Keys 

O.mort: observed mortality 

O.morb:observed morbidity 

P.mort: predicted mortality by POSSUM 

P.morb: predicted morbidity by POSSUM 

PP.mort:predicted mortality by p-possum 

 

Tab 6.comparison of observed and predicted mortality using possum equation. 
Range Of Age In 

Years 

Frequency O.Mort P.Mort O/P 

Ratio 

15-30 27 1 4.45 .224 

31-45 10 1 1.56 .64 

46-60 7 0 0.36 0 

61-75 6 4 2.63 1.52 

 50 6 9 .66 

 

Keys 

O.mort: observed mortality 

P.mort: predicted mortality by POSSUM 

O/P :Observed/predicted 

 

Tab 7.Comparison Of Observed And Predicted Morbidity Using Possum Equation 
Range Of Age In 

Years 

Frequency O.Morb P.Morb O/P 

Ratio 

15-30 27 9 15.04 .59 

31-45 10 5 5.15 .97 

46-60 7 1 2.16 .46 

61-75 6 7 5.82 1.20 

 50 22 28.17 .78 

 

Keys 

O.morb:observed morbidity 

P.morb: predicted morbidity by POSSUM 

O/P    : Observed/predicted 

 

Tab 8.Comparison Of Observed And Predicted Mortality Using P-Possum Equation 
Range Of Age In Years Frequency O.Mort Pp.Mort O/P 

Ratio 

15-30 27 1 2.41 .41 

31-45 10 1 .67 1.49 

46-60 7 0 0 0 

61-75 6 4 2.92 1.36 

 50 6 6 1 

Keys 

O.mort: observed mortality 

PP.mort: predicted mortality by P-POSSUM 

O/P    : Observed/predicted 

 

Tab 9. Pearson’s correlation in morbidity 
  Observed 

morbidity 

Predicted 

morbidity 

Observed morbidity Pearson Correlation 1.000 .736 

Sig. (2-tailed) . .000 

N 50 50 

Predicted morbidity Pearson Correlation .736 1.000 

Sig. (2-tailed) .000 . 

N 50 50 

 

** Correlation is significant at the 0.01 level (2-tailed). 
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Tab 10. Pearson’s correlation in mortality 
  Observed mortality Predicted mortality 

Observed 

mortality 

Pearson Correlation 1.000 .707 

Sig. (2-tailed) . .000 

N 50 50 

 

Tab 11. Pearson’s correlation in p-possum mortality 
  Observed 

mortality 

Predicted 

mortality 

Observed mortality Pearson Correlation 1.000 .858 

Sig. (2-tailed) . .000 

N 50 50 

Predicted mortality Pearson Correlation .858 1.000 

Sig. (2-tailed) .000 . 

N 50 50 

 ** Correlation is significant at the 0.01 level (2-tailed) 

 

 

VI. Conclusion 
               Based on my study, POSSUM can be used as a good stratification tool for predicting morbidity and 

mortality within 30 days from the operative day. One of the limitation in POSSUM is that it over predicts 

mortality in some low risk patients but prediction of morbidity is better. POSSUM scoring system is well 

validated for its use in risk adjusted auditing in general surgery.  

                             With this scoring system the outcome of the patient can be predicted and pre-operative 

counselling of the patient can be done. Not only that the care takers can be informed prior as a part of the 

informed consent and can be used for evaluation of the technique of pre-optimization in high risk patients. This 

study shows that although POSSUM over predicts the mortality in some low risk patients it is a good method of 

evaluation. Also P-POSSUM predicts the mortality in which is the major limiting factor POSSUM. This system 

can be applied for the surgical audit in our set up. 
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