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ABSTRACT  
 
Background: There is a need for an accurate risk scoring system to predict surgical outcomes. 
POSSUM (Physiological and Operative Severity Score for the enUmeration of Mortality and 
morbidity) and its modification P-POSSUM use a physiological score and an operative severity 
score to calculate risks of mortality and morbidity. In present study we have tried to assess the 
accuracy of P-POSSUM in predicting mortality and morbidity in general surgical patients. 
Methods: Total 50 Patients, undergoing major general surgical procedures were scored 
according to their physiological parameters and the intra-operative findings and a final expected 
mortality rate was calculated using P-POSSUM equation and compared with actual outcomes. 
Result: The mean P-POSSUM score of the patients, in whom actual morbidity was observed, was 
found to be 61.82, compared to mean P-POSSUM score in the remaining cases where there was 
no observed morbidity was 39.51, significantly lower than the previous group (36%). Similarly 
the mean P-POSSUM score of the patients, in whom actual mortality was observed, was found 
to be 76.01. Whereas mean P-POSSUM score in the remaining cases where there was no 
observed mortality was 33.16, significantly lower than the previous group (56%). 
Conclusion: This study validates the Portsmouth possum scoring system in our setup as a valid 
means of predicting mortality and morbidity following major surgery. It is a scoring system 
tailored to assess patients undergoing major surgeries and help in risk assessment of the 
patients with respect to both mortality and morbidity. 
Key-words:  Portsmouth-Physiological and Operative Severity Score for the Enumeration of 
Mortality and Morbidity, POSSUM, risk scoring, surgical audit 

 



 
 Mortality and morbidity are important and objective ways of measuring 

results. However, its raw rates are inadequate to define the quality of resources, 
management of the resources as well as performance of health care facilities1. 
Comparison using crude morbidity and mortality rates is fallacious, because of 
differences in general health of the local population and variable presentation of 
the patient’s condition2. The outcome of any surgery doesn’t solely depend upon 
the surgeon’s ability. Patient’s physiological status, disease that requires surgical 
intervention, severity of the disease, elective or emergency nature of the surgery 
etc. also plays a huge role in the ultimate outcome of the surgery. Thence arise 
the need of risk scoring which may help in the accurate prediction of outcome. 
The simplest and oldest classification being used is the American Society of 
Anesthesiologists’ Physical Status (ASA-PS) classification but has limitations in 
describing individual risk of complication in postoperative period3,4. Risk scoring 
seeks to quantify a patient’s risk of adverse outcome based on the severity of 
illness derived from data available at an early stage of the hospital stay. The 
possible outcome of a surgical operation must be determined to cause evolution 
of more effective treatment regimens5. 

Different calibrated systems were developed to obtain mortality estimates 
for various classes of patients in hospital settings. Among these systems is the 
Physiological And Operative Severity Scoring System for the enUmeration of 
Morbidity and Mortality (POSSUM), created by Copeland and collaborators as a 
statistical model to predict the surgery risk.  POSSUM has been proposed as a risk 
adjusted scoring system to allow for direct comparison between the observed and 
expected adverse outcome rates6,7. It has been called as a surgeon based scoring 
system.  

Copeland et al. developed Physiological and Operative Severity Score for 
the Enumeration of Mortality and Morbidity (POSSUM) scoring system in hope of 
providing a retrospective and prospective analysis of surgical mortality and 
morbidity. They initially analyzed 62 parameters and ultimately improvised to the 
final set of 12 physiological and six operative factors. The score derived was 



subjected to multivariate discriminate analysis to get outcome6,7. Whitely MS 
from Portsmouth University demonstrated an over prediction of by a factor of 
two and suggested use of linear regression analysis to derive a better equation8. 
Thus the Portsmouth POSSUM is a modification of the POSSUM scoring system, 
incorporating the same variables and grading system, but a different equation, 
which provides a better fit to the observed mortality rate, which is an important 
and objective measure of outcome9. In the present study, Portsmouth-POSSUM 
scoring system is applied prospectively to determine how it performs in predicting 
complications or death in patients undergoing major abdominal surgery. 

 

 

 

Objectives :- 
 

�9 To study Portsmouth POSSUM scoring system and compare the predicted 
morbidity and mortality rates with actual rates and assess the accuracy of 
Portsmouth POSSUM system. 

 

Methodology :- 
Source of Data: Patients undergoing major general surgical procedures, admitted 
under department of general surgery of AMC MET Medical College, Ahmedabad 
from January 2017 to December 2017. 

 
Sample Size:  50 Patients. 
 
 
 



 
Method of Collection of Data:   

 
During hospitalization relevant history was collected and appropriate 

investigations as deemed necessary were done using standard procedures. The 
patients were then scored according to their physiological parameters and the 
intra-operative findings and a final expected mortality rate was calculated. 
 

Portsmouth-POSSUM scoring is a two part scoring system that includes 
physiological assessment as well as measure of operative severity. The 
physiological part of scoring includes 12 criteria, each divided into 4 grades with 
exponentially increasing scores, i.e. 1,2,4,8. Highest scores are given to the most 
deranged values. If a particular variable is not available, score of 1 is allocated. 
The operative severity part of scoring includes 6 variables; each divided 4 grades 
with an exponentially increasing score i.e. 1,2,4,8. 

 Reference tables for Portsmouth-POSSUM scoring system are as follows; 

 



 

  

  
Table – 2: Operative Severity Scoring 

 

 

 

Table – 1: Physiological Scoring System 



�¾ Portsmouth-POSSUM Equation for Morbidity, 

Log A/1-A = �>5.91+ (0.16 × physiological score) + (0.19 × operative score) 

Where A = Risk of Morbidity. 

 

�¾ Portsmouth-POSSUM Equation for Mortality, 

Log B/1-B = -9.065 + (0.1692 x Physiological score) + (0.1550 x Operative Score) 

Where B = Risk of Mortality. 

 
Inclusion Criteria:- 
 

�9 Any patient undergoing major or supra-major abdominal surgery. 

Exclusion Criteria:- 
�9 Age < 12 years. 
�9 Day-care surgeries. 
�9 Patient which were lost in follow-up period. 

 

Result:- 
A total of 50 patients admitted for emergency as well as elective major and 

supra-major surgery were studied. Mean age of these patients was 40 years. 76% 
of patients were male and M:F ratio was 2.84:1. Majority (62%) procedures were 
emergency surgeries. Certain case (6%) were immediate emergency, in which 
resuscitation for >2 hours was not possible.  While the rest surgeries (20%) were 
elective. Perforation of hollow viscus presented with pneumoperitoneum was the 



most common indication for surgery. Other indications included intestinal 
obstruction, penetrating abdominal trauma, acute appendicitis and others. 

Demographic Profile:  

Demographic profile of the patients is tabulated as follows; 

 

Age Range Number of Patients 
12-20 Years 10 (20%) 
20-30 Years 11 (22%) 
30-40 Years 12 (24%) 
40-50 Years 7 (14%) 
50-60 Years 6 (12%) 
>60 Years 4 (8%) 
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Indications of Surgery: 

 

Indications of Surgery Number of Cases 
Perforation of Hollow Viscus 13 (26%) 

Acute Appendicitis 9 (18%) 
Penetrating/Blunt Abdominal Trauma 8 (16%) 
Acute/Subacute Intestinal Obstruction 7 (14%) 

Obstructed/Strangulated Hernia 4 (8%) 
Others 9 (18%) 

 

32%

62%

6%

Mode of Surgery

Elective

Emergency

Immediate Emergency 



 

 

 

 

 

Prediction of Morbidity: 

Most common complication encountered was wound infection, followed by 
subacute intestinal obstruction. Other morbidity include Anastomic leak, 
septicemia, burst abdomen, renal failure etc.  

 

Complication Number of Cases 
Wound Infection 12 (41%) 

Subacute Intestinal Obstruction 5 (17%) 
Septicemia 4 (14%) 
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Anastomic Leak 3 (10%) 
Burst Abdomen 3 (10%) 

Others 2 (7%) 
 

 

 

 Among the 50 cases studied, various complications were seen in total 29 
number of cases. So, crude morbidity rate observed to be 58%. The mean P-
POSSUM score of the patients, in whom actual morbidity was observed, was 
found to be 61.82. Whereas mean P-POSSUM score in the remaining cases where 
there was no observed morbidity was 39.51, significantly lower than the previous 
group (36%). 
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Prediction of Mortality: 

 Among the 50 cases studied, Mortality was seen in total 7 patients. So, 
crude mortality rate observed among to be 14%. The mean P-POSSUM score of 
the patients, in whom actual mortality was observed, was found to be 76.01. 
Whereas mean P-POSSUM score in the remaining cases where there was no 
observed mortality was 33.16, significantly lower than the previous group (56%). 
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Discussion:- 
Despite advancement in surgical technique and critical care facilities, high-

risk surgical procedures are associated with substantial mortality10. As per WHO 
global estimates, approximately 1–5 million postoperative deaths occur per year, 
and postoperative morbidity is expected to be 5–10 times this rat11. Herein comes 
role of surgical audit as it is only by comparing the occurrence of an adverse 
outcome we can assess the safety and efficacy of a particular procedure12. Risk 
scoring measurement can help in standardization and evolution of more effective 
treatment regimens. Simple scoring system using fewer variables and simple 
equation often compromises accuracy, whereas a complex system with many 
variables and complex equation, may achieve precision but compromises ease of 
use. Thus, in an ideal system, there should balance between ease of use and 
accuracy. Numerous scoring systems are available such as ASA-PS13, Goldman's 
index14, Charlson's score15, Acute Physiology and Chronic Health Evaluation 
(APACHE-I & APACHE-II) etc. But each has its own pros and cons16. 
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POSSUM, in essence, is a surgeons scoring system as it includes parameters 
accounting for operative severity. In this study, significant differences was noted 
in P-POSSUM scores of patients with healthy recovery and patients, who 
developed post-operative complications and even death,  validating P-POSSUM 
score in our setup as reliable risk scoring system. 

The efficacy of Portsmouth-POSSUM scoring system is well-proven across 
various surgical set-ups too as shown by different studies17,18,19,20. 

 Ying et al. suggested some drawbacks of POSSUM like different definitions 
of postoperative complications result in different settings, issue of missing data, 
difficulty in establishing the classification of electrocardiography abnormalities 
and the exact operative blood loss21. Furthermore, liver dysfunction, blood 
glucose, nutritional status etc., which are often detrimental in outcome of surgery 
are not included in parameters of P-POSSUM scoring22. 

Conclusion:- 
 This study validates the Portsmouth possum scoring system in our setup as 
a valid means of predicting mortality and morbidity following major surgery. It is a 
scoring system tailored to assess patients undergoing major surgeries and help in 
risk assessment of the patients with respect to both mortality and morbidity. Both 
POSSUM and P-POSSUM are available as online calculators, thus speeding up the 
calculation process making them extremely easy to use. Hence this can be used to 
improve the quality of care provided by focusing on improving the score by 
improving the said parameters for each patient. A fairly accurate prediction can 
be made pre-operatively with regards to the risk of mortality to the patient. 
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