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Abstract

Background: Surgical risk assessment is crucial for
predicting postoperative outcomes and optimizing
The
Operative Severity Score for the Enumeration of
Mortality and Morbidity (P-POSSUM) has been widely

used to estimate morbidity and mortality in surgical

patient care. Portsmouth  Physiological and

patients. This study evaluates the accuracy of P-
POSSUM in
undergoing elective and emergency abdominal surgeries
at ASRAM, Eluru, Andhra Pradesh.

predicting outcomes for patients

Methods: A prospective study was conducted on 150
patients undergoing abdominal surgeries. P-POSSUM
scores were calculated based on physiological and
operative parameters. The observed morbidity and

mortality rates were compared with predicted values

using statistical models, including the observed-to-
(O:E)
Characteristic (ROC) curve analysis.

Results: The study included 150 patients (59.3% male,
40.7% female), with 75.3% under 60 years of age.

Elective surgeries accounted for 72.7%, while 27.3%

expected ratio and Receiver Operating

were emergency procedures. The observed mortality rate
was 10%, and morbidity occurred in 96.7% of patients.
ROC curve analysis demonstrated high predictive
accuracy for mortality (AUC = 0.898) and moderate
accuracy for morbidity (AUC = 0.742). The comparison
of observed versus expected outcomes confirmed P-
POSSUM’s wvalidity in mortality prediction, though
morbidity estimation showed some variance.

Conclusion: P-POSSUM is a reliable tool for predicting

mortality in abdominal surgeries, aiding in preoperative
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risk assessment and perioperative management. While
morbidity prediction requires refinement, the scoring
system remains valuable for surgical risk stratification.
Further studies are recommended to enhance its
predictive accuracy for morbidity outcomes.

P-POSSUM, surgical
morbidity, mortality, abdominal surgery, predictive

Keywords: risk assessment,
accuracy, ROC analysis.

Introduction

The results of a surgical procedure may vary a lot from
patient to patient and is hard to precisely predict
beforehand. These results range from no complications
to mortality, which mostly due to unavoidable factors.
Therefore, different Risk assessment systems have been
developed to predict the risk throughout the past years.
During the early 90’s the Physiological and Operative
Severity score for enumeration od Mortality and
Morbidity (POSSUM) has been developed at Warrington
Hospital, UK, which is easier and faster to apply for all
surgical specialities both emergency and elective to
predict the Mortality and Morbidity risk. This system
takes into account a total of 18 parameters of which six
are operative parameters and 12 are physiological
parameters. (Table 1 & 2).

Improvements and variations pertaining to particular
surgical procedures were introduced as a result of the
POSSUM score's progression during a ten-year period.
In this regard, Portsmouth POSSUM (P-POSSUM)
provides a more accurate mortality prediction for
gastrointestinal ~ surgery groups of intermediate
complexity by accounting for POSSUM's propensity to
forecast an excess of mortality in low-risk patients.
Aims and Objectives

To evaluate the validity of Portsmouth Possum scoring

system in predicting anticipated mortality and morbidity
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in patients undergoing elective and emergency
abdominal surgeries in ASRAM, Eluru, West Godavari
Dt., Andhra Pradesh.

Patients and Methods

Source of data

This prospective study was carried out on patients
undergoing elective and emergency abdominal
surgeries admitted in Department of general surgery of
Alluri Sitarama Raju academy of medical sciences,
Eluru, West Godavari District, Andhra Pradesh from
September 2022 to June 2024.

Study Period

The study period was from September 2022 to June
2024 and the post-operative period of follow up is for 30
days after surgery.

Method of collection of data

Patients admitted under Department of general surgery
and scheduled to undergo elective and abdominal
surgical procedures was scored according to their
physiological and operative findings using a proforma
sheet

Inclusion criteria

Patients undergoing any of the following surgical
procedures:

* Any laparotomy.

» Bowel resection.

* Cholecystectomy.

*  Appendectomy.

*  Ventral Hernia surgeries

Exclusion criteria

*  Age less than 12 years

e Trauma.

»  Follow-up period criteria hot met
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Patients were informed by the principal investigator
regarding the aims and objectives of the study and a
detailed informed written consent was obtained prior
to inclusion into the study. The study protocol was
approved by the ASRAM college institutional ethical

hospitalization, relevant history was collected and
appropriately investigated as deemed necessary
using standard procedures. These patients were then
scored depending on their physiological parameters
and the intraoperative findings were noted and a

clearance committee of this hospital. During final expected mortality rate was calculated.
Table 1: Physiological score

Parameters Score 1 Score 2 Score 4 Score 8

Age (years) <60 61-70 >71 -

Cardiac sign No failure | Diuretic, digoxin, | Peripheral edema, | Raised jugular venous
antianginal, or | warfarin therapy, or | pressure or cardiomegaly
hypertensive therapy | borderline

cardiomegaly

Respiratory sign No dyspnea | Dyspnea on exertion, | Limiting dyspnea (one | Dyspnea at rest (rate
mild chronic | flight), moderate | >30/min),  fibrosis or
obstructive  airway | chronic obstructive | consolidation
disease airway disease

Systolic BP (mmHg) | 110-130 131-170/100-109 | >171/90-99 <89

Pulse (beats/min) 50-80 81-100/40-49 101-120 >121/<39

Glasgow coma score 15 12-14 9-11 <8

Hemoglobin (g/dL) 13-16 115-12.9 10.0-11.4/17.0-18.0 |<9.9/>18.1

White  cell  count | 4-10 11-20/3.1-4.0 >20.1/<3.0 -

(10°/L)

Urea (mmol/L) <7.5 7.6-10.0 10.1-15.0 >15.1

Sodium (mmol/L) >136 131-135 126-130 <125

Potassium (mmol/L) 3.5-5.0 3.2-34/5.1-53 2.9-3.1/5.4-5.9 <2.8/>6.0

Electrocardiogram Normal - Atrial fibrillation (rate | Any  other  abnormal

60-90) rhythm, >5 ectopics/min
or Q waves or ST/T wave
changes
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Table 2: Operative parameters

Parameter Score 1 (Minor) Score 2 (Moderate) Score 4 (Major) Score 8 (Major+)
Operative severity Minor Moderate Major Major+
Multiple procedures 1 2 - >2
Total blood loss (mL) | <100 101-500 501999 >1000
Peritoneal soiling None Minor (serous fluid) | Local pus Free bowel contents,
pus, or blood
Malignancy None Primary only Nodal metastasis Distant metastasis
Mode of surgery Elective Emergency - Emergency (immediate
resuscitation < 2 h surgery < 2 h needed)
possible, operation <
24 h after admission
Physiological score (12-88), Operative score (6-48) e Deep infection: the presence of a peritoneal
For morbidity it was, collection confirmed clinically or radiologically.
Log [R/1-R] = - 5.91 + (0.16 X physiological score) + o Septicaemia: positive blood culture.

(0.19 x operative score)

Where R = risk of morbidity.

For mortality it was,

Log [R/1-R] = - 7.04 + (0.13 x physiological score) +

(0.16 x operative score)

Where R= Risk of mortality.

The patients were followed up for a 30-day period post-

surgery and complication if any, were noted depending

upon the following criteria as defined for POSSUM

Scoring system.

e Minor bleeding: local haematoma
evacuation.
e Significant  bleeding:  postoperative

requiring re- exploration.

e Chest infection:

pyrexia with radiological evidence.

requiring

bleeding

Cough with expectoration +/-

e Wound infection: Wound gaping with serous or

purulent exudates.

e UTI: Fever with positive microbial evidence.

©2025, IJIMACR

Pyrexia of unknown origin: Sustained fever more
than 3 days with negative for routine fever workup
Wound dehiscence: superficial or deep wound
breakdown.

Deep venous thrombosis: when  suspected,
confirmed radiologically by venography.

Cardiac failure: symptoms or signs of left ventricular
or congestive cardiac failure

Impaired renal function: arbitrarily defined as
increase in blood urea > 5mmol/l from preoperative
levels.

Hypotension: a fall in systolic blood pressure below
90 mmHg for more than 2hours as determined by
sphygmomanometer 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.
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Statistical Analysis: The expected mortality rate was
obtained using linear regression analysis and the O:E
ratio was calculated. Chi-square test was the applied to
obtain the p value to note any significant difference
between the predicted death rate and the actual outcome.
Results

A total of 150 patients who underwent elective and
emergency abdominal surgical procedure at ASRAM
Hospital, Eluru were included in the study.

Physiological score

Out of the total 150 participants, the majority (75.3%)
are under 60 years. A smaller proportion (17.3%) falls
within the 61-70 age range, while the remaining 7.3%
are above 71 years old. 59.3% are male, and 40.7% are
female, indicating a higher representation of males in the
study. A significant majority (73.3%) have no
cardiovascular failure. About 21.3% are under various
therapies including diuretics, anti-anginal, digoxin, or
antihypertensive therapy. A small percentage (5.3%)
show raised Jugular Venous Pressure (JVP), while no
cases of peripheral edema on warfarin therapy are
reported. 83.3% of participants exhibit no dyspnea.
Dyspnea on exertion is reported in 11.3% of cases, and
5.3% have dyspnea at rest with a respiration rate over 30
per minute. There are no cases of limiting dyspnea. The
majority (80%) have blood pressure readings between
110-130 mm Hg. 14% have readings between 131-
170/100-109 mm Hg, while a small proportion has either
very high (4%) or very low (2%) readings. A large
majority (83.3%) have pulse rates between 81-100 beats
per minute. Higher pulse rates (101-120) are seen in
14.7%, and only 2% have pulse rates over 121 or below
39 beats per minute. 86% of participants scoring 15,
indicating normal consciousness. 14% score between 12

and 14, while no participants score
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below 12. The largest group (67.3%) has haemoglobin
levels between 11.5-12.9 or 16.1-17. Smaller groups
have levels between 10-11.4 or 17.1-18 (8.7%), and less
than 9.9 or more than 18.1 (6%). The white blood cell
(WBC) count distribution shows that 80% of participants
have counts between 4-10. Counts between 10.1-20 or
3.1-4 are seen in 10% each. Blood urea levels indicate
that 86% of participants have levels between 7.6-10,
while 14% have levels above 15.1. There are no
participants with levels below 7.5 or between 10.1-15.
The majority (85.3%) have sodium levels greater than
136 mmol/L. Lower sodium levels (131-135) are seen in
9.3%, with even fewer participants having levels
between 126-130 (4.7%) or below 125 (0.7%). Most
participants (90%) have potassium levels between 3.5-5
mmol/L. Levels between 3.2-3.4 or 5.2-5.3 are seen in
8.7%, and very few (1.3%) have levels between 2.9-3.1
or 5.4-5.9. Normal ECG findings are reported in 88.7%
of participants. Atrial fibrillation (rate 60-90) is seen in
6%, and other abnormal rhythms or significant ECG
changes are observed in 5.3%.

Table 3: distribution based on physiological score:

Min. | Max. | Mean = SD
Physiological score 15 45 19.94 + 7.69
Physiological score 15 45 19.94 + 7.69

The distribution of physiological scores is within a range
of 15 to 48 with a mean score of 19.94 + 7.69.

Operative score: Most operations are categorized as
moderate (72%). Major operations constitute 28%, with
no minor or major plus operations reported. Most
participants (89.3%) underwent a single procedure, 8.7%
underwent two procedures, and 2% underwent more than
two procedures. Blood loss of 100-500 ml is the most
common (53.3%). Less than 100 ml is lost in 31.3% of

cases, while significant blood loss (501-999 ml and over
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1000 ml) occurs in 10.7% and 4.7% of cases,
respectively. Most participants (82.7%) have major
peritoneal soiling. Local pus is observed in 14%, and
free bowel content pus or blood in 3.3%. No cases are
reported with no soiling. Malignancy is absent in 83.3%
of participants. Primary malignancies are found in
16.7%, with no cases of nodal or distant metastases.
Most surgeries (72.7%) are elective. Emergency
surgeries performed within 24 hours of admission
constitute 27.3%, with no immediate emergency
surgeries performed. The operative score ranges from 8
to 29, with a mean of 11.28 + 4.73.

Table 4: distribution based on Operative score:

Min. Max.

Mean + SD
11.28 £4.73

Operative score 8 29

Mortality is reported in 10% of participants, with the
remaining 90% surviving.
Table 5: Mortality

41-60% |1 1
61-80% |5 5
>80% 5 3
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Figure 1: ROC curve for predicted mortality rate

The Area under ROC Curve (AUC) is 0.898 for
predicting mortality, with a sensitivity and specificity of
89.47% and 94.66% respectively. The Observed and
expected mortality rates across different risk categories,
shows statistically significant differences with a Chi
square test value of 95.88 (p=0.0001).

Table 8: The expected morbidity rate calculated by given

Mortality Frequency Percentage
Yes 15 10%

No 135 90%

Total 150 100%

formula compared with the observed morbidity rate:

Morbidity is present in 96.7% of participants, with only
3.3% having no morbidity.
Table 6: Morbidity

Morbidity Frequency Percentage
Yes 145 96.7%

No 5 3.3%
Total 150 100%

Statistical Analysis
Table 7: The expected mortality rate calculated by given

formula compared with the observed mortality rate

Observed mortality

Expected mortality

<20%

2

2

21-40%

2

2

©2025, IJIMACR

Observed morbidity | Expected morbidity
<20% 0 0
21-40% | 79 84
41-60% | 33 28
61-80% | 10 10
>80% 23 23
100 ////__/
T
= |
3 : ’

100-Specificty

Figure 2: ROC curve for predicted morbidity rate.
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The Area under ROC Curve (AUC) is 0.742 for
predicting morbidity, with a sensitivity and specificity of
48.28% and 100% respectively. The observed and
expected morbidity rates are compared, with the data
showing no statistically significant discrepancies across
the different risk categories.

Discussion

The Portsmouth Physiological and Operative Severity
Score for the enumeration of Mortality and morbidity (P-
POSSUM) is a widely used risk-adjusted scoring system
designed to predict mortality and morbidity in surgical
patients. This discussion compares the validity of the P-
POSSUM system as reported in various studies with the
findings from our study.

In our study, the P-POSSUM system demonstrated an
area under the ROC curve (AUC) of 0.898 for predicting
mortality, indicating excellent predictive accuracy. The
sensitivity and specificity were 89.47% and 94.66%,
respectively, which underscores the model’s robustness
in our patient cohort.

Jha et al. evaluated the P-POSSUM system in a cohort of
patients undergoing emergency laparotomy in a tertiary
care setting in Kathmandu, Nepal. They reported that the
observed-to-expected (O: E) ratio for mortality was 1.18,
indicating a good fit for predicting postoperative
outcomes. Their study also highlighted a significant fit
between observed and expected mortality rates (p =
0.833), suggesting that P-POSSUM s a reliable tool in
predicting outcomes in their population. These findings
are consistent with our results, supporting the system’s
validity across different settings.

Shekar et al. assessed the P-POSSUM system’s validity
in predicting mortality and morbidity in patients
undergoing emergency laparotomy. They found an AUC

of 0.836 for mortality, which is slightly lower than our

©2025, IJIMACR

study but still indicates a good predictive ability. The
O:E ratio for mortality in their study was 0.84, reflecting
a close alignment between predicted and observed
However, they noted that P-POSSUM
overpredicted morbidity, with an O:E ratio of 0.79,

outcomes.

suggesting room for improvement in morbidity
predictions. Our study’s AUC of 0.898 and better
alignment of observed versus predicted mortality
reinforce the robustness of P-POSSUM.

Anbarasu et al. conducted a study on 100 patients
undergoing laparotomy and found an overall mortality
rate of 11%, with an O:E ratio of 0.85, similar to our
findings. They concluded that P-POSSUM s a reliable
predictor of mortality but indicated that the system
slightly over predicted morbidity (O: E = 0.78, p =
0.089). These results align closely with our findings,
demonstrating the system’s efficacy in predicting
mortality but suggesting potential refinements for
morbidity predictions.

Das et al. evaluated the P-POSSUM system in patients
undergoing emergency laparotomy and found it to be an
accurate predictor of mortality with an O:E ratio close to
1. They highlighted the system’s applicability in
different surgical settings and populations, similar to our
findings.

However, they noted discrepancies in

morbidity predictions, emphasizing the need for
localized adjustments to improve predictive accuracy.

Several other studies, including those by Hong et al. and
Tekkis et al., have demonstrated the validity of P-
POSSUM

vascular, colorectal, and gastrointestinal surgeries. These

in various surgical contexts, including
studies consistently report good predictive accuracy for
mortality with O:E ratios close to 1, reinforcing the
system’s reliability. However, like our findings, these

studies also point out that morbidity predictions can be
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less accurate, suggesting the need for continuous
refinement and validation in diverse clinical settings.
The comparison of the P-POSSUM system’s validity
across multiple studies, including our own, indicates that
it is a robust tool for predicting mortality in surgical
patients. Continuous validation and refinement in
various clinical settings are essential to enhance the
system’s overall predictive accuracy.

Conclusion

The P-POSSUM scoring system proves to be a robust
and reliable tool for predicting postoperative mortality in
patients undergoing laparotomy. Our study found it to
have excellent predictive accuracy for mortality, with
high sensitivity and specificity. However, consistent
with findings from other studies, the P-POSSUM system
over predicts morbidity to some extent.

The Insights gathered emphasize the critical importance
of comprehensive preoperative evaluations and tailored
perioperative management strategies to mitigate risks
and enhance patient outcomes. Factors such as age,
cardiovascular and respiratory status, blood pressure,
pulse rate, haemoglobin levels, white blood cell count,
blood ECG

physiological scores,

urea, electrolyte levels, findings,

and operative number of
procedures, total blood loss, peritoneal soiling, presence
of malignancy, and mode of surgery all significantly
influence patient prognosis.

Overall, the study underscores the utility of the P-
POSSUM system in surgical risk assessment and the
refinement to

need for ongoing research and

maintain  its efficacy in diverse clinical

environments.
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