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PART B – TECHNICAL DETAILS 
1 Title of the 

dissertation 
A study of efficacy of surgical Apgar score in predicting morbidity 
and mortality in patients undergoing major elective surgeries.  

2 Introduction Before 1953 obstetricians had only their subjective impressions of 
the immediate outcomes of childbirth. In 1953, Virginia Apgar 
introduced a 10-point scoring system for evaluation of the condition 



of newborns,which revolutionized obstetric care.The Apgar score 
proved simple to use; effective at providing clinicians with clear, 
graded feedback on how delivery had gone for the child; and 
predictive of 28-day survival.  More than five decades later, 
Gawande et al published an Apgar score for surgery, a 10-point 
score to rate surgical outcome.These researchers studied several 
parameters that were collected in the operating theatre and 
concluded that only three intraoperative variables are important 
prognosticating factors in postoperative outcomes. These variables 
are estimated blood loss (EBL), lowest heart rate (HR), and lowest 
mean arterial pressure (MAP) during an operation. The Surgical 
Apgar Score is currently the simplest score available for the 
prediction of postoperative risks.The present study was aimed at 
evaluating the surgical Apgar score in predicting morbidity and 
mortality in patients undergoing major surgeries in an Indian 
hospital setting.  

A. Problem statement    Although laparoscopy has become mainstream and is the 
preferred approach for abdominal surgeries, exploratory 
laparotomy still has relevance.  
Laparotomy is still the preferred approach for malignancies of the 
gastrointestinal tract like stomach, colorectal, and retroperitoneal 
tumors. Other non malignant conditions like hepatobiliary 
procedures and surgeries for liver, spleen and pancreas also warrant 
a laparotomy.  
  These procedures are associated with a significant amount of 
morbidity and mortality. Post operative complications not only 
depend on patient's preoperative co morbidities  but also on intra 
operative physiological changes like heart rate, blood pressure, 
tissue perfusion and blood loss.  
Many scoring systems to predict post operative morbidity and 
mortality like American Society of anaesthesiologist score(ASA), 
physiological and operative severity score for the enumeration of 
mortality and morbidity ( POSSUM)  and Portsmouth possum(P-
POSSUM)  are available, but they are complicated, cumbersome and 
time consuming.  
Hence a scoring system which can be assessed easily and one which 
is based on readily available parameters is required.  
 

B. Rationale Surgical Apgar score is a simple, objective and economical ten point 
prognostic score system based on three readily recorded intra 
operative variables.  
It's helps to objectively  grade the surgery immediately after 
completion of the procedure.  
It is applicable to all types of surgeries and hence is a good scoring 
system to predict post operative morbidity and mortality.  

C. Novelty This scoring system involves only three intra operative variables to 
predict post operative morbidity and mortality which can be used in 
any type of surgery.  

D. Expected outcome 
and application 

Surgical Apgar score is a good predictor of  post operative morbidity 
and mortality in patients undergoing major surgeries.  

3 Research question(s)  

4 Research hypothesis 
(es), if any 

 



5 Objectives of the 
Study: 

A. Primary 
objective(s) 

 
 
 
B. Secondary 

objective(s) 

  To determine the efficacy of the Surgical Apgar score in prediction 
of post operative morbidity and mortality in patients undergoing 
major elective surgeries  in SDMCHSH, Dharwad.  

6 1. Review of literature  In 1953, Virginia Apgar, an anesthesiologist, created a tool to assess 
newborns. The Apgar score has been used to identify high-risk 
infants, intervene and ultimately improve neonatal outcomes. 
Influenced by the effectiveness and simplicity of the Apgar, 
Gawande and colleagues developed a Surgical Apgar Score (SAS)  by  
retrospective analysis of data from medical records and the national 
Surgical Quality Improvement Program for 303 randomly selected 
patients undergoing colectomy at Brigham and Women’s Hospital, 
Boston. 29 patient had score <4 ,17 of those 29 developed major 
complications or death within 30 days. As surgical Apgar score 
lowers and risk of post operative morbidity and mortality increased. 
 Validation of the Surgical Apgar score after laparotomy at a tertiary 
referral hospital in Rwanda by Christian Ngarambe, et al. All adult 
patients undergoing laparotomy in a tertiary referral hospital in 
Rwanda from October 2014 to January 2015 with results of major 
complications occurred in 32 (64%) patients in the high-risk group, 
22 (29%) in the moderate risk group, 7 (11%) in the mild-risk group 
and there were no complications in the low-risk group. SAS was a 
good predictor of postoperative mortality  and major complications. 
 Efficacy of the Surgical Apgar score in predicting post-operative 
morbidity and mortality in patients undergoing laparotomy by 
Vandhana Rajgopal and Shrikant V. Kulkarni by 100 patients 
undergoing major surgery at MS Ramaiah Medical Teaching 
Hospital, Bengaluru, India between November 2014 and May 2016 
with results concluded as the surgical Apgar scoring system helps 
predict post-operative morbidity and mortality. A lower surgical 
Apgar score is associated with a higher chance of developing 
morbidity or mortality. 
Evaluation of Surgical Apgar score in predicting post-laparotomy 
complications By Nimish J. Shah et al by prospective analytical study 
carried out at SSG Hospital from November 2018 to October 2019 
with sample size  160 patients.Results concluded as complications 
are more in low Apgar score patients compared to high Apgar score 
and in emergency cases compared to elective surgeries, would 
require more intensive monitoring in the postoperative period. 
 The relationship between intra‐operative haemodynamic changes 
known to be associated with postoperative morbidity was studied 
by M. Crowther and K Von Der spuy.Study concluded as intra‐
operative hypotension or tachycardia known to be associated with 
adverse peri‐operative outcomes.  
 
Relationship between intra-operative hypotension and post-
operative complications in traumatic hip surgery was studied  by 
Subhi M Alghanem, Islam M Massad with study concluded as  there 
was an association between intra-operative hypotension and 



post‑operative complications in patients undergoing traumatic hip 
surgery. 
 A study by A saleh et al of estimated intra-operative blood loss a 
reliable predictor of surgical outcomes in laparoscopic colorectal 
cancer surgery. Prospective data were collected for patients 
undergoing elective laparoscopic colorectal cancer resections from 
July 2011 to November 2013. Study concluded as increased intra-
operative blood loss was associated with increased incidence of 
post-operative morbidity and risk of reoperation within 30 days. 
 

7 2. Methodology  

A. Study design The proposed study is a hospital based prospective study centred in 
SDMCMSH, Dharwad 

B. Study participants 
(human, animals or 
both) 

Human 

      1.Inclusion criteria        
 
    
 

2. Exclusion criteria  
 
 
 
 
 
 
 
3.Withdrawal criteria, if 

any (trial-related 
therapy, follow-up and 
documentation are 
terminated prematurely 
as it is indicated to 
ensure safety of the 
participants)   
      4.Rescue criteria, if 

applicable (starting 
symptomatic therapy 
either to control 
symptoms of disease or 
to overcome lack of 
adequate efficacy of the 
study drug or placebo)                                                                    
5.Number of groups to 
be studied, identify 
groups with definition 
 
 

1.Inclusion criteria:All the patients undergoing major abdominal 
surgeries like open Cholecystectomy, CBD exploration, gastrectomy, 
colectomy , abdominal perineal resections and including thyroid 
surgeries and modified radical mastectomy will be included in study 
 
2.Exclusion criteria: a) patients under age of 14years   
                                      b ) Patients undergoing re explorative                
laparotomy 
         c) Laparotomy converted from laparoscopic surgery.  
 
 
 
 
 
3.Not applicable 
 
 
 
 
 
 
4.Not applicable 
 
 
 
 
 
 
 
 
5. Only one group  

C. Sampling  
a. Sampling 

population 
b. Sample size 

 
a. All the patients admitted to the department of surgery. 
b.Sample  size -80 
 



calculation 
c. Sampling 

technique 

Last two to three years records 
An average of 100 sample per year  
Keeping 10% error and another 10% as patient not willing for the 

study sample size calculation was done.  

c. Convenient sample 

D. Randomization 
details (for 
interventional 
studies)- 
Intervention details 
with standardization 
techniques (drugs / 
devices / invasive 
procedures / 
noninvasive 
procedures / 
others) 

Not applicable 

E. Ethical Clearance 
from the 
Institution’s Ethics 
Committee 
Obtained? (Copy to 
be Attached) 

Clearance obtained 

F. Study procedure All patients   undergoing major surgeries will be included in the 
study.  
All clinical data including history and clinical findings and diagnosis, 
laboratory and radio-logical investigations will be collected and 
recorded. 
Intra operative findings include operative diagnosis and nature of 
procedure will be collected.  
The three parameters required for SAS that is  estimated blood loss, 
lowest mean arterial pressure and lowest heart rate collected, SAS 
is calculated.  
The patients will be followed up to post operative day 14 for any 
complications.  
 
Surgical Apgar score  calculation 

Intraperative 

parameters 

0 1 2 3 4 

Estimated blood 

loss 

>1000m

l 

601-

1000m

l 

101-

600mlm

l 

<100m

l 

 

Lowest mean 

arterial 

pressure(mmhg)  

<40 40-54 55-69 >70  

Lowest heart 

rate(beats/min 

>85 76-85 66-75 56-65 <5

5 

 



 Patients can be categorized  into following  risk groups based on   
SAS 
Risk group 

High risk- Apgar score 0-5 
Medium risk- Apgar score 6-7 

Low risk - Apgar score 8-10 
The predicted mortality and morbidity risks will be compared with 
the actual morbidity and mortality.  

G. Data collection 
methods including 
settings and 
periodicity 

  All clinical data including history and clinical findings and diagnosis, 
laboratory and radiological investigation will be collected and 
recorded. Intra -operative findings include operative diagnosis and 
nature of procedure will be collected.  
Three introperative parameters  estimated blood loss, lowest mean 
arterial pressure and lowest heart rate collected, score is calculated. 
The patients will be followed upto post operative day 14 for any 
complications.  

H. List of statistical 
tests to be used for 
data analysis 

 
All analysis will be performed using SPSS  
version 20.0 

2.Demographical data explained by descriptive  

statistics. 

3.Quantitative data will be evaluated with t-test 

4.Qualitative data will be evaluated with chi square  

test. 

5. P<0.05 is considered as statistically  

insignificant. 

I. If it’s a Clinical Trial: 
Clinical Trials 
Registry of India or 
equivalent 
registration number 
to be mentioned 

This is not a  clinical trial     
    
      

8 3. List risks and benefits 
of the study 

A simple scoring system with three parameters available instantly 
following surgery to objectively assess the surgery and predict post 
operative morbidity and mortality following the surgery.  
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        Porforma 

 

NAME :  

AGE :  

SEX :  

UNIT : 

Uhid No : 

D.O.A. : 

D.O.S : 

D.O.D. : 

 

Case details 

Diagnosis  

Haemoglobin  

total leucocyte count  

Platelets count  

Na+  

K+  

Cl-  

Urea  

Creatinine  

Total billirubin  

Random blood sugar  

Total protein  

Serum albumin  

 

  



Alkaline phosphatase  

Serum aspartate transaminase  

Serum alanine thansaminase  

Serum gama glutamylthransferase  

INR  

Prothrombine time  

Plasma thromboplastine time  

 

 

 

 Calculation of Surgical apgar score  

  Score 

Estimated blood loss   

Lowest mean arterial 

pressure(mmhg)  

  

Lowest heart rate ( 

beats/minute)  

  

Total surgical apgar score   

 

 

 

COMPLICATIONS RECORD SHEET( follow up case upto 14 post operative day) 

Hemorrhage  

· Wound 

.Deep 

· Other 

 

 

 

  



Infection 

· Chest 

· Wound 

· Urinary tract 

· Deep 

· Septicaemia  

· Pyrexia 

· Other 

 

Wound dehiscence 

· Superficial 

· Deep 

 

Anastomotic leak  

Thrombosis 

· Deep vein thrombosis 

· Pulmonary embolus 

· Other 

· Cerebrovascular accident 

· Myocardial infarct 

 

Cardiac failure  

Respiratory failure  

Impaired renal function 

(Urea increase > 5mmol/l,from preoperative level) 

 

Hypotension  

Death  
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