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Abstract:  
Background: Modern day surgeons often need to plan appropriate management and resource allocation for 

patients undergoing surgery. There and many objective scores to help them decide plan of management in post-

operative period depending on patientsô condition. Surgical Apgar Score (SAS) developed by Gawande et al is a 

simple tool based on easily accessible intraoperative parameters which helps in predicting complications in 

surgical patients.  

Materials and Methods: In this prospective observational study, 130 patients undergoing laparotomy of age > 

18 years were studied and their Surgical Apgar Score were calculated intraoperatively. Patients were observed 

and followed up for 30 days in postoperative period and major complications occurring were noted in these 

patients and the results were derived. 

Results: Major complications were noted in 35 patients out of 130. Among these patients, 10 patients expired in 

postoperative period. The study revealed that more the SAS, more are the chances of complications including 

mortality. SAS was found to be significant predictor (p value <0.001) of complications in laparotomy patients. 

Conclusion: SAS is a useful objective, simple and easily calculated score to assess the risk of complications in 

patients undergoing laparotomy. 
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I. Introduction  

Modern era of surgical practice aims to reduce post-operative morbidity and mortality along with treating 

the disease effectively. Objective assessment of the patient is needed for effective perioperative management of 

patients for which various risk scoring systems can be used. These scoring systems quantify a patientôs risk of 

adverse outcome based on several factors. To enable quick communication and understanding of severity of the 

illness, the scoring system should provide mortality and morbidity risk prediction objectively. The early 

assessment of possible outcomes helps in early intervention to prevent complications, proper resource allocation 

for management of complication. 

There are many critical care and outcome scoring systems used for outcome assessment of a surgical 

patient - American Society of Anaesthesiologists score (ASA) [1], The Physiological and Operative Severity Score 

for the enUmeration of Mortality and Morbidity (POSSUM) [2], Acute physiological and chronic health evaluation 

(APACHE)[3], The Biochemistry and Haematology Outcome Model (BHOM) [4] and Charlsonôs scoring system 
[5], are a few of them.  

However these are impractical in most of the scenarios as these are lengthy, difficult, require multiple 

data, are not uniformly collected and are with other limitations. These tools are more practical as critical care 

auditing tools rather than predictive tools. [6]  

Gawande et al [7] developed the Surgical Apgar Score (SAS) in 2007 by modifying and adjusting the 

National Surgical Quality improvement program (NSQIP) [8] variables. 

The SAS is easy to interpret, available in real time, simple, and inexpensive to collect in any hospital and 

is immediately usable for clinical decision. This makes SAS a powerful tool for broad safety improvement in 

surgery.  
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.Table no. 1: Surgical Apgar Score 

 

II.  Material And Methods  
The present study is a prospective observational prospective study of 130 patients aged more than 18 

years undergoing emergency or elective laparotomy from January 2022 to July 2022 at Department of General 

Surgery, Sawai Man Singh Hospital, Jaipur, Rajasthan, India.  
 

Study Design: Prospective open label observational study 

 

Study Location: This was a tertiary care teaching hospital-based study done in Department of General Surgery, 

Sawai Man Singh Hospital, Jaipur, Rajasthan, India.  

 

Study Duration:  January 2022 to July 2022. 

 

Sample size: 130 patients. 

 

Sample size calculation: A sample size of 120 was calculated It  was further enhanced and rounded off to 130 

patients as final sample size for present study expecting 10% attrition/dropout/lost to follow-up. 

 

Subjects & selection method: The study population was drawn from undergoing emergency or elective 

laparotomy who presented to Department of General Surgery, Sawai Man Singh Hospital, Jaipur between from 

January 2022 to July 2022. Convenient Sampling technique was used. . 

 

Inclusion criteria:   
1. Patients undergoing Laparotomy in PHOD unit, Dept. of General Surgery. 

2. Age more than 18 years. 

3. Patient willing participation  

 

Exclusion criteria:  Preoperative hemodynamically unstable patients. 

1. Patients with bleeding disorders and/or on anticoagulants. 

2. Pre-existing comorbid conditions like ischemic heart disease, Angina, CAD, stroke. 

3. History of Covid-19 positive test with/without pneumonitis  

 

Procedure methodology  

Patients were selected according to selection criteria. 

A prior written informed consent was taken from the participants. 

A detailed clinical history was taken from all the patients consented for study. Thorough physical examination 

was done for all patients.  

Patients were evaluated properly with all relevant investigations. 

Intra-Operative details like amount of blood loss, lowest heart rate and lowest Mean Arterial Pressure were 

recorded. 

A pre-designed proforma was filled and SAS was calculated intraoperatively.  

Post-Operative Complications, Mortality were assessed and recorded according to Clavein dindo classification [9] 

Follow-up:- 1 month from date of surgery. 

 

Outcome Variables 

1. Post-operative complications* 

i. Major 

ii.  Minor 

2. Mortality 

 

Statistical analysis  

Statistical methods for analysis involved descriptive statistics and inferential statistics including chi-

square test was used. The data was compiled in MS Excel, and other relevant softwares. The data has been 

Intra-operative parameter 0 Points 1 Points 2 Points 3 Points 4 Points 

EBL(ml.) >1000 601-1000 101-600 Ò100  

Lowest MAP (mmHg) <40 40-54 55- 69 Ó70  

Lowest P.R. (per min.) >85 76-85 66-75 55-65 <55 
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presented in table & graphs where ever applicable. Data was analyzed as per objectives. P value <0.05 was 

considered as significant. Inferences were drawn with the help of appropriate test of significance.  

 

III.  Observations and Results  
Table no. 2 shows that males accounted for around 65% of cases. 

 

Table no 2: Sex wise distribution of patients. 

 

Figure 1:- Sex wise distribution of patients 

 
 

Table no.3  shows that Around 68.5 % patients were above the age of 40 and Around 20% patients were in the 

age group of >60 years. 

Table no. 3: Age wise distribution of patients.  
Age group No. of Patients Percentage Male Female 

<40 years 41 31.5 23 18 

40-49 years 33 25.4 22 11 

50-59 years 30 23.1 20 10 

>60 years 26 20 20 6 

Total 130 100 85 45 

 

Figure 2- Age wise distribution of patients  
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Table no. 4 shows that around 75% surgeries were emergency surgeries. 

Table no. 4: Distribution of surgeries in Elective and Emergency Surgery  
Type of Surgery Number of Patients Percentage 

Elective 32 24.6 

Emergency 98 75.4 

Total 130 100 

 

Figure 3- Distribution of surgeries in Elective and Emergency Surgery 

 
 

Table no.5 shows the incidence of complications in elective surgeries was 9.3 % while in emergency surgeries, 

the complication rate was 32%. 

Table no. 5:  Complications in Elective and Emergency Laparotomy 

 

Figure 4- Complications in Elective and Emergency Laparotomy
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Table no. 6 shows that mortality in elective surgeries was noted to be around 3.1% and 9% in emergency surgeries. 

Table no.6: Mortality in Elective and Emergency Laparotomy.  

 

 

Figure 5 - Mortality in Elective and Emergency Laparotomy 

 
 

Table no. 7 shows that Maximum numbers of patients lie in 7-10 score groups and only around 17 patients had 

SAPS of 0-4. 

Table no. 7: Surgical Apgar Score and no. of patients.  

 

 

 

 

Figure 6- Surgical Apgar Score and no. of patients 
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