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ABSTRACT

Background There is a need for an accurate risk scoring system to pradligical outcomes.
POSSUM (Physiological and Operative Severity Score for the enUmeration of Mortality an
morbidity) and its modificationPOSSUM use a physiological score and an operative severfity
score to calculate risks of mortality and morbidityphesent study we have tried to assess the
accuracy of POSSUM in predicting mortality and morbidity in general surgical patients
Methods: Total 50Patients, undergoing major general surgical procedures were scored
according to their physiological paranees and the intreoperative findings and a final expected
mortality rate was calculated usingfROSSUM equation and compared with actual outcomes.
Result The mean FPOSSUM score of the patients, in whom actual morbidity was observed, was
found to be 61.82compared tanean PPOSSUM score in the remaining cases where there vas
no observed morbidity was 39.51, significantly lower than the previous group (S@%)arly
the mean PPOSSUM score of the patients, in whom actual mortality was observed, was found
to be 76.01. Whereas meanHFROSSUM score in the remaining cases where there was no
observed mortality was 33.16, significantly lower than the previous group (56%).
ConclusionThis study validates the Portsmouth possum scoring system in our setup & a val
means ofpredicting mortality and morbidity following major surgelyis a scoring system
tailored to assess patients undergoingpjor surgeries and help in risk assessnmathe
patients with respect to both mortality and morbidity.

Keywords: PortsmouthPhysiological and Operative Severity Score for the Enumeration of
Mortality and Morbidity, POSSUM, risk scoring, surgical audit
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Mortality and morbidity are important and objective ways of measuring
results. However, its raw rates are aequate to define the quality of resources,
management of the resources as well parformarce of health care facilities
Comparison using crude morbidity and mortality rates is fallacious, because of
differences in general health of the local populatiend variable presentation of
the patient’s conditioh. 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 emergenature of the surgery
etc. also plays a huge role in the ultimate outcome of the surgEngnce 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 Sofiety
Anesthesiologists’ Physical Status (A% classification but has limitations in
describing individual risk of complication in postoperative peffofisk scoring
seeks to quantify a patient’s risk of adverse outcome based on the severity of
iliness derived from data available at an early stage of the hospital. stée
possible outcome of a surgical operation must be determined to cause evolution
of more effective treatment regimenis

Different calibrated systems were developed to obtain mortalitiineates
for various classes of patients in hospital settings. Amongetisgstems is the
Physiological And Operative Severity Scoring System for the enUmeration of
Morbidity and Mortality (POSSUM), created by Copeland and collaborators as a
statistical moe@l to predict the surgery riskPOSSUMas been proposed as a risk
adjusted scoring system to allow for direct comparison between the observed and
expected adverse outcome rafes |t has been called as a surgeon based scoring
system.

Copelancet 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 parat@es 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 outc6méNhitely MS

from Portsmouth University demonstrated an over predictionbgfa factor of

two and suggested use of linear regression analysis to derive a better ecfation
Thusthe 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 outcomen the present study, PortsmouthROSSUM
scoring system is applied prospectively to determine how it performs in predicting
complications or deth in patients undergoing major abdominal surgery.

Obijectives -

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

Methodoloqy :-

Source of DataPatients undergoing major general surgical procedures, admitted
under department of general surgery of AMC MET Medical College, Ahmedabad
from January 2017 to December 2017.

Sample Sizeb0 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 tbeir physiological parameters and the
intra-operative findingsand a fnal expected mortality rate was calculated.

PortsmouthPOSSUM 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 divided4njoades 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 dididgddes
with an exponentially increasing score i.e. 1,2,4,8.

Reference tables for PortsmoutPOSSUM scoring system are as follows;



Score | 2 4 8
Age (years) <60 61-70 271
Cardiac signs Normal  Diuretic, digoxin antianginal or Peripheral edema, warfarin therapy ~ Raised jugular venous
antihypertensive therapy pressure
Chest radiograph Normal — Borderline cardiomegaly Cardiomegaly
Respiratory history Normal Dyspnea on exertion Limiting dyspnea (one flight Dyspnea at rest
of stairs)
Chest radiograph Normal  Mild chronic obstructive airway Moderate COAD Fibrosis or consolidation
disease
Systolic blood pressure  [10-130 131-170 2171 <89
(mmHg) 100-109 90-99
Pulse (beats/min) 50-80 81-100 101-120 2121
40-49 <39
Glasgow coma scale 15 12-14 9-11 <8
Hemoglobin (g/dI) 13-16 11.5-12.9 10-11.4 9.9
16.1-17 17.1-18 218.1
White cell count (x10'1)  4-10 10.1-20 220.1
3.1-4 <3
Blood urea (mmol/l) <75 7.6-10 10.1-15 215.1
Sodium (mmol/l) 2136 131-135 126-130 <125
Potassium (mmol/l) 3.5-5 3.2-34 29-3.1 <28
5253 54-59 26
Electrocardiogram Normal Atrial fibrillation (rate 60-90) Any other change

COAD: Chronic obstructive airway disease

Table- 1: Physiological Scoring Sys!

Score I 1 4 8

Operative severity Minor  Intermediate Major Major+

Number of operations within 30 days I — 2 >2

Blood loss per operation (ml) <100 101-500 501-999 21000

Peritoneal contamination None  Serous fluid Local pus Free bowel content, pus
or blood

Presence of malignancy None  Primary only Nodal metastases Distant metastases

Mode of surgery

Elective

Table—2: Operative Severity Scoring

Emergency resuscitation of >2 h possible, Emergency (immediate
operation <24 h after admission

surgery <2 h needed)



¥, PortsmouthPOSSUM Equatidar Morbidity,
Log A/ZA =5.91+ (0.16 x physiological score) + (0.19 x operative score)

WhereA = Risk of Morbidity.
¥, PortsmouthPOSSUM Equation for Mortality,

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

Where B = Risof Mortality.

Inclusion Criteria-

9 Any patient undergoing major or supraajor abdominal surgery.

Exclusion Criteria

9 Age <12 years.
9 Daycare surgeries.
9 Patient which were lost in followp period.

Result-

A total of 50patients admitted for emergency as well @ective majorand
supramajor surgerywere sudied. Mean age of these patients was yars.76%
of patierts were male and M:F ratio was 2:84 Majority (626) procedures are
emergency surgeriesCertain case §b) were immediate emergency, in which
resuscitation for >2 hours was not possible.hil&/the rest surgeries 209 were
elective.Perforation of hollow visapresented with pneumoperitonen was the



most common indication forsurgery. Other indications incided intestinal
obstruction, penetrating abdominalduma, acute appendicitsnd others

Demographic Profile:

Demographic profile of the patients is tabulated as follows;

Age Rang Number of Patient
12-20 Year 10 (20%
20-30 Year 11 (2%
30-40Year: 12 (24%
40-50 Year 7 (1%
50-60 Year 6 (12%

>60 Yeat 4 (&%

Age Distribution

m 12-20 Years
m 20-30 Years
m 3C-40 Year

m 40-50 Years
m 50-60 Years

m>60 Yeal




Mode of Surgery

i .

m Elective

m Emergency

0,
62% m Immediate Emergency

Indications of Surgery:

Indications of Surge Number of Cast
Perforation of Hollow VisctL 13 (26%

Acute Appendiciti: 9 (18%
Penetrating/Blunt Abdominal Traum 8 (16%
Acute/Subacute Intestinal Obstructic 7 (14%
Obstructed/Strangulated Herni 4 (8%
Others 9 (18%




Indications of Surgery
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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.

Complicatior Number of Case

Wound Infectiol 12 (41%
Subacutelntestinal Obstructio 5(17%
Septicemi. 4 (14%




Anastomic Le¢ 3 (10%
Burst Abdome 3 (10%
Others 2 (7%

Complications
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Among the 50 cases studied, various copgilons were seen in tote29
number of cass. S¢ crude morbidity rate observed to be 58%he mean P
POSSUM score of the patients, in whom actual morbidity was obsewasl,
found to be 61.82Whereas mean-POSSUM score in the remaining cases where
there was no observed morbidity was 39,%lgnificantly lower than the previous
group(36%)



Mean RPOSSUM Score for Morbidity
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Prediction of Mortalty:

Among the 50 cases studied, Kality was seen in total/ patients. So,
crude mortaliy rate observed among to be 14%he mean APOSSUM score of
the patients, in whom actual mortality was observedas found to be 76.01
Whereas mean POSSUM score in the remaining cases where there was no
observed mortality wa83.16 significantly lower than the previous gro(§6%)



Mean RPOSSUM Score for Mortality

80

70

60

50

40

30

20

10

Motality Presen Mortality Absen

Discussion:

Despite advancement in surgical technique and critical care facilities, high
risk surgial procedures are associated with substantial mortdlihs per WHO
global estimates, approximately-8 million postoperative deaths occur per year,
and postoperative morbidity is expected to bel® times this rat". Herein comes
role of surgical audigs it is only by comparing the occurrence of an adverse
outcome we can assess the safety and efficacy of a particular procédRisk
scoring measurement can help in standardization and evolution of more effective
treatment regimens. Simple scoring st 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 eases cdnas
accuracy. Numerous scoring systems are available such aP#SGoldman's
index*, Charlson's scor€, Acute Physiology and Chronic HealthalBsation
(APACHE& APACHH) etc. Bit each has its own pros and cdfs



POSSUM, in essence, is a surgeons scoring system as it includes parameters
accounting for operative severityn this study, significant differencegas noted
in PPOSSUM scores gdatients with hed#thy recovery and patients, who
developed posbperative omplications and even death, validatiRgPOSSUM
scorein our setupas reliable risk scoring system.

The efficacy of PortsmoutROSSUM scoring system is vpetlven across
various surgical saips too as shown by different studf@g®92

Yinget 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 bbd los§'. Furthermore, liver dysfunction, blood
glucose, nutritional statustc., which are ofen detrimental in outcome o$urgery
are not included in parameters ofFOSSUM scoriffy

Conclusior:

This study validates the Portsmouth possum scoringegys$n our setup as
a valid means gbredicting mortality and morbidity following major surgeityis a
scoring system tailored to assess patients undergoing major surgeries and help in
risk assessment of the patients with respect to both mortality and morbi8ibgh
POSSUM and-POSSUM are available as online calculators, thus speeding up the
cakulation process making them extremely easy to t#ence 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 preoperatively with regards to the risk of mortality to the patient.
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