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Abstract

Background: Major abdominal surgeries are associated with significant postoperative morbidity and mortality.
Early identification of high-risk patients is essential for improving surgical outcomes. The Surgical Apgar Score
(SAS) is a simple intraoperative scoring system used for perioperative risk assessment.

Methods: This prospective observational study was conducted in the Department of General Surgery at
People’s Hospital, Bhopal, from April 2024 to September 2025. A total of 98 patients aged 18—-60 years
undergoing major abdominal surgery were included. The SAS was calculated using estimated blood loss, lowest
mean arterial pressure, and lowest heart rate recorded intraoperatively. Postoperative complications and
morbidity were analyzed in relation to SAS categories.

Results: Most patients belonged to the low SAS category (<4). Lower SAS was significantly associated with
higher postoperative complications including organ dysfunction, sepsis, cardiac arrest, prolonged ventilator use,
and increased morbidity. No morbidity was observed in patients with good SAS scores.

Conclusion: Surgical Apgar Score is a simple, reliable, and effective predictor of postoperative morbidity and
mortality in major abdominal surgery.
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Introduction

Major abdominal surgeries are among the most
frequently performed and high-risk surgical
procedures worldwide, contributing significantly to
postoperative morbidity and mortality. Despite
substantial advancements in surgical techniques,
anesthesia, and perioperative critical care,
postoperative complications continue to pose major
challenges for surgeons and healthcare systems
globally [1,2].

are performed annually, with a considerable
proportion comprising major abdominal surgeries
such as gastrointestinal resections, hepatobiliary
procedures, and colorectal operations [4,5].

These procedures are associated with significant
physiological stress and postoperative
complications including surgical site infections,
respiratory complications, sepsis, anastomotic
leakage, thromboembolic events, and multiorgan
Early identification of patients at increased risk of dysfunction [6].
adverse postoperative outcomes is essential for
timely intervention, appropriate postoperative
monitoring, and optimal allocation of healthcare

The incidence of postoperative morbidity following
major abdominal surgery ranges from 10% to 37%,

resources.

Accurate perioperative risk stratification not only
improves patient outcomes but also reduces
healthcare costs and postoperative hospital stay [3].
Globally, nearly 313 million surgical procedures

Chaturvedi et al.

while mortality rates vary between 0.5% and 5%,
depending on patient characteristics and surgical
settings [7]. The burden is particularly higher in
low- and middle-income countries (LMICs), where
inadequate  healthcare infrastructure, delayed
presentation, and limited perioperative resources
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contribute to poor surgical outcomes [8]. In India,
postoperative morbidity and mortality rates
following major abdominal surgeries remain
substantially high, especially in emergency
procedures and  patients  with  multiple
comorbidities [9,10].

Several scoring systems have been developed to
predict postoperative outcomes, including the
American Society of Anesthesiologists (ASA)
grading, POSSUM, APACHE, and Charlson
Comorbidity Index. However, many of these tools
are complex, require extensive laboratory
investigations, and are difficult to apply routinely
in resource-limited settings [11].

To overcome these limitations, Gawande et al.
introduced the Surgical Apgar Score (SAS) in 2007
as a simple and objective intraoperative scoring
system based on estimated blood loss, lowest mean
arterial pressure, and lowest heart rate during
surgery [12]. The SAS ranges from 0 to 10, with
lower scores indicating a greater risk of
postoperative complications and mortality.

Owing to its simplicity and ease of calculation,
SAS has emerged as a promising tool for
intraoperative risk stratification across various
surgical specialties [13,14].

However, limited prospective data are available
regarding its utility in predicting outcomes
following major abdominal surgeries in the Indian
population. Therefore, the present study was
undertaken to evaluate the effectiveness of the
Surgical Apgar Score in predicting postoperative
morbidity and mortality in patients undergoing
major abdominal surgery.

Material & Methodology

The present study was designed as an observational
prospective study conducted in the Department of
General Surgery at People’s Hospital affiliated with
People’s College of Medical Sciences and Research
Centre from April 2024 to September 2025. The
study population included adult patients aged
between 18 and 60 years undergoing major
abdominal surgery under general or spinal
anesthesia. Patients fulfilling the inclusion and
exclusion criteria and providing written informed
consent were enrolled in the study.

Patients with uncontrolled comorbidities such as
diabetes mellitus and hypertension, those
undergoing  laparoscopic  or  re-exploration
surgeries, polytrauma cases requiring additional
procedures, patients operated under local anesthesia
or peripheral nerve blocks, patients with head
injury, those discharged against medical advice,
and patients unwilling to participate were excluded
from the study. After obtaining Institutional Ethics
Committee approval, all patients underwent
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detailed preoperative evaluation including history
taking, clinical examination, and routine
hematological, biochemical, and radiological
investigations. Baseline demographic and clinical
data were recorded in a predesigned proforma.

During  surgery, intraoperative  parameters
including estimated blood loss (EBL), lowest
intraoperative heart rate, and lowest mean arterial
pressure (MAP) were recorded carefully by the
anesthetic and surgical teams. Based on these
parameters, the Surgical Apgar Score (SAS)
ranging from 0 to 10 was calculated immediately
after surgery.

All patients were followed postoperatively during
their hospital stay for development of
complications such as surgical site infection,
respiratory complications, cardiovascular events,
sepsis, or need for reoperation. Mortality, if
present, was also documented. Data were compiled
and analyzed using SPSS version 20 and Microsoft
Excel. Continuous variables were expressed as
mean =+ standard deviation, while categorical
variables were presented as frequencies and
percentages. A p-value <0.05 was considered
statistically significant.

Result

A total of 98 patients undergoing major abdominal
surgery were included in the study. The majority
belonged to the 3140 years age group (42.86%),
with a mean age of 39.59 + 9.79 years. Male
patients predominated (77.55%) compared to
females (22.45%). Most surgeries were emergency
procedures (68.37%), while 31.63% were elective.

Regarding duration, 35.71% of surgeries lasted
241-300 minutes and 24.49% exceeded 300
minutes. Based on Surgical Apgar Score (SAS),
67.35% of patients were categorized as high risk
(score <4), 28.57% as moderate risk (score 5-7),
and only 4.08% as low risk (score 8-10).
Postoperative complications were significantly
more common among patients with lower SAS
values.

Major complications, organ dysfunction, bleeding
requiring transfusion, cardiac arrest requiring CPR,
sepsis/septic shock, prolonged ventilator use, and
unplanned  intubation = showed statistically
significant associations with low SAS scores
(p<0.05).

Postoperative morbidity was highest among
patients with SAS <4, whereas no morbidity was
observed in patients with good SAS scores. The
findings demonstrated a clear inverse relationship
between Surgical Apgar Score and postoperative
morbidity and mortality, indicating that lower SAS
was associated with poorer postoperative outcomes
following major abdominal surgery.
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Table 1: Demographic and clinical profile of patients with abdominal Tuberculosis

Variable Frequency (n) Percentage (%)
Age Group
18-30 years 15 1531 %
31-40 Years 42 42.86 %
41-50 Years 24 24.49 %
51-60 Years 17 17.35 %
Gender
Male 76 77.55
Female 22 22.45
Elective 31 31.6331%
Emergency 67 68.37 %
Mean age 39.59+£9.79
Table 2: Duration of surgery and surgical Apgar score distribution (n=98)

Variable Frequency(n) Percentage (%)
Duration of Surgery
150-180 min 12 12.24
181-240 min 27 27.55
241-300 min 35 35.71
>300 min 24 24.49
Surgical Apgar score category
Low (<4) 66 67.35
Moderate (5-7) 28 28.57
Good (8-10) 4 4.08

Table 3: Association of surgical Apgar score with post-operative morbidity and complications
Parameters High Risk (0-4) | Moderate Risk (5-7) | Low Risk (8-10) | p- Value
Major Complications 13 7 2 0.016*
Single organ dysfunction 7 2 1 0.045*
Multi organ dysfunction 8 2 0 0.005*
Bleeding (>4 units transfusion) 4 0 0 0.018*
Cardiac arrest requiring CPR 7 5 0 0.038*
Sepsis / septic shock/SIRS 5 1 0 0.030%*
Ventilator used >48 hrs 11 3 1 0.003*
Unplanned intubation 2 1 0 0.049*
Post-operative morbidity 36 6 0 --

*P- value <0.005 Considered statistically significant

Discussion

The present hospital-based prospective
observational study was conducted to evaluate the
utility of the Surgical Apgar Score (SAS) in
predicting postoperative morbidity and mortality
among patients undergoing major abdominal
surgery. Major abdominal procedures are
associated with substantial physiological stress and
postoperative complications, thereby necessitating
reliable perioperative risk stratification tools. The
Surgical Apgar Score, introduced by Gawande et
al. [12], provides a simple intraoperative scoring
system based on estimated blood loss, lowest mean
arterial pressure, and lowest heart rate. Owing to its
simplicity and ease of use, the SAS has gained
widespread acceptance as an effective predictor of
adverse postoperative outcomes across different
surgical specialties. [10,11] In the present study,
the mean age of patients was 39.59 + 9.79 years,
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indicating  predominance = of  middle-aged
individuals. Similar age distributions were reported
by Samudrala VD et al. [15] and Onen BC et al.
[16], whereas Choudhari R et al. [17], Srivastava N
et al. [18], and Rajgopal V et al. [19] observed
relatively older patient populations. Male
predominance was noted in the current study,
which was consistent with observations by
Samudrala VD et al. [15], Choudhari R et al. [17],
and Onen BC et al. [16]. The predominance of
male patients may reflect the demographic pattern
of major abdominal surgeries in tertiary healthcare
centers.

Emergency surgeries accounted for the majority of
cases (68.37%) in the present study. Similar
findings were reported by Doda S et al. [20],
Parimala G et al. [21], Samudrala VD et al. [15],
and Global Surg Collaborative [22], all of whom
demonstrated higher postoperative morbidity and
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mortality  following  emergency  abdominal
surgeries. Prolonged operative duration was also
observed in the present study, with most procedures
lasting more than 240 minutes. Comparable
findings were documented by Bhushanam KY et al.
[23] and Howbora N et al. (24), suggesting that
prolonged surgeries may increase intraoperative
physiological stress and postoperative
complications.

A major finding of the present study was that most
patients belonged to the low SAS category (<4),
indicating a high-risk surgical population. Similar
associations between lower SAS and increased
postoperative complications were demonstrated by
Rajgopal V et al. [19], Bhushanam KY et al. [23],
and Choudhari R et al. [17]. Patients with low SAS
in the present study showed significantly higher
rates of organ dysfunction, sepsis, cardiac arrest,
prolonged ventilator use, and major postoperative
complications. These observations were supported
by studies conducted by Ngarambe C et al. [25],
Haynes AB et al. (14), and Regenbogen SE et al.
[13], who validated the predictive value of SAS for
postoperative morbidity and mortality across
diverse surgical populations.

Furthermore,  postoperative =~ morbidity = was
markedly higher among patients with SAS <4,
whereas no morbidity was observed in patients
with good SAS scores (8—10). Similar results were
reported by Rajgopal V et al. [19], Doda S et al.
[20], and Parimala G et al. [21], all of whom
demonstrated an inverse relationship between SAS
and postoperative complications. Therefore, the
findings of the present study reaffirm that the
Surgical Apgar Score is a simple, objective, and
reliable tool for predicting postoperative morbidity
and mortality in patients undergoing major
abdominal surgery

Conclusion

The study demonstrated that the Surgical Apgar
Score is a simple, reliable, and effective
intraoperative tool for predicting postoperative
morbidity and mortality in patients undergoing
major abdominal surgery.

Lower SAS values were significantly associated
with increased postoperative complications, organ
dysfunction,  sepsis,  prolonged  ventilator
requirement, and adverse surgical outcomes.
Patients with higher SAS had considerably better
postoperative recovery and lower morbidity. Owing
to its simplicity, objectivity, and ease of
calculation, the Surgical Apgar Score can be
routinely  utilized for  perioperative  risk
stratification and early identification of high-risk
patients. Its use may assist clinicians in improving
postoperative monitoring, timely intervention, and
overall surgical outcomes.
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