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Abstract: Hypoalbuminemia is recognized as a key indicator of poor surgical outcomes, particularly in emergency settings. In patients undergoing
emergency exploratory laparotomy, preoperative serum albumin levels may serve as a predictive marker for postoperative wound-related
complications such as surgical site infections (SSI) and wound dehiscence. Early identification of at-risk patients can help guide perioperative
nutritional and wound management strategies. Objective: This study aims to evaluate the predictive value of preoperative serum albumin levels for
postoperative wound-related complications in patients undergoing emergency exploratory laparotomy, including surgical site infections and wound
dehiscence. Methods: After the ethical approval from the institutional review board, this prospective observational study was conducted at the
Department of General Surgery in Dr Ruth KM PFAO Civil Hospital Karachi, from 1st October 2024 to 30th December 2024.Through non probability
consecutive sampling, 100 patients aged 18-75 years, both gender, undergoing Emergency exploratory laparotomy, and whose preoperative serum
albumin screen results become available within 24 hours preceding their operation Results: The comparison of serum albumin levels between patients
with and without postoperative wound infections and wound dehiscence revealed significant findings. Patients with serum albumin levels below 3.5
g/dL had a higher occurrence of wound infections (12 vs. 32 patients, p = 0.107), though the association was not statistically significant. However, for
wound dehiscence, the relationship with serum albumin was highly significant (p = 0.001), as 12 patients with albumin levels below 3.5 g/dL developed
wound dehiscence compared to only two patients with levels above 3.5 g/dL. Additionally, the presence of comorbidities did not show a statistically
significant association with postoperative wound infection (p = 0.509). Conclusion: Patients with low preoperative serum albumin levels face higher

risks of developing postoperative wound problems which mainly include surgical site infections and wound dehiscence.
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Introduction

Emergency exploratory laparotomy stands as a vital surgical procedure
which treats acute abdominal problems including perforations with
obstructions and traumatic injuries (1). Patients who have emergency
exploratory laparotomy face increased complications after surgery
because of wound healing problems despite modern surgical methods and
postoperative treatment advances. Such complications require reliable
preoperative identifiers to enhance patient results and better direct
surgical resources (2).

The most abundant protein in plasma functions as a vital factor that
sustains oncotic pressure and carries different substances while managing
inflammatory processes (3). The measurement of hypoalbuminemia as
serum albumin below 3.5 g/dL has received extensive research attention
as a nutritional indicator and systemic inflammation marker (4). Studies
indicate that low levels of albumin before surgery serve as a significant
risk factor for patients to experience adverse postoperative effects, which
include surgical site infections (SSIs) and wound dehiscence, along with
more extended hospital stays (1).

The research by Rohith et al. (2022) studied 60 emergency exploratory
laparotomy patients and determined that hypoalbuminemia affected 65%
of the patient group. The study revealed among patients undergoing
emergency exploratory laparotomy that SSls occurred in 56.4% of cases.
In comparison, wound dehiscence developed in 87.2% of cases and both
complications directly correlated statistically with low preoperative
serum albumin levels (p<0.001). Patients who entered the hospital with
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hypoalbuminemia needed double the length of time for recovery
compared to patients who were normoalbuminemic (5).

Singh et al. (2024) conducted a prospective observational study of 150
patients who needed emergency abdominal surgery. The researchers
discovered that 66% of surgical patients presented with hypoalbuminemia
before surgery. Postoperative complications among these patients became
more frequent, leading to SSIs and wound dehiscence. Findings from the
research showed that patients with low preoperative serum albumin had a
greater risk of adverse wound effects (6).

Different physiological processes explain how hypoalbuminemia creates
poor surgical results. Patients with albumin deficiency exhibit poor tissue
repair and diminished immune function because their collagen synthesis
decreases and fibroblast proliferation rates decline, compromising
successful wound healing and making them prone to infections (7).
Hypoalbuminemia signals the presence of both catabolic states and
persistent illnesses which heighten operative risks (8).

Preoperative determination of serum albumin enables healthcare
providers to perform simple cost-effective evaluation for risk classifying
emergency exploratory laparotomy patients. Early identification of
hypoalbuminemic patients permits medical professionals to develop
specific perioperative strategies that combine nutritional support and
heightened surveillance, thus decreasing the risk of surgical
complications and strengthening surgical results (9). Serum albumin
testing as part of regular preoperative assessments boosts patient care
delivery during urgent surgical operations (10). This study aims to
evaluate the predictive value of preoperative serum albumin levels for
postoperative wound-related complications in patients undergoing
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emergency exploratory laparotomy, including surgical site infections and
wound dehiscence.

Methodology

After the ethical approval from the institutional review board, this
prospective observational study was conducted at the Department of
General Surgery in Dr Rukh KM PFAQ Civil Hospital Karachi, from 1st
October 2024 to 30th December 2024.Through nonprobability
consecutive sampling, 100 patients aged 18-75 years, both gender,
undergoing Emergency exploratory laparotomy, and whose preoperative
serum albumin screen results become available within 24 hours preceding
their operation. The study excluded all patients who have chronic liver
disease or nephrotic syndrome or plan to have a planned elective
laparotomy. After the informed consent from the recruited patients, data
collection starts with a prospective design that includes measurements
taken before, during, and after surgery. The preoperative assessment
included recording patient demographics, which include age and gender,
alongside a notation of existing medical conditions. The patient’s
nutritional condition was measured using BMI and the bromocresol green
method to analyze serum albumin in the hospital laboratory. The
laparotomy indication among the intraoperative data included perforation
or trauma or ischemia or obstruction while also recording operative
duration in minutes along with estimated blood loss in milliliters. The
important  postoperative results include surgical site infection
development (SSI), wound dehiscence occurrence, total hospital stay
duration in days, and mortality observed within thirty days after surgery.
FDA standards determine SSI cases, and doctors diagnose wound
dehiscence through clinical assessments of wound separation. The data
was analysed using SPSS version 26. The study presented continuous
variables through mean and standard deviation and categorical variables
through frequencies and percentages. The Chi-square test was used to
analyse categorical variables whereas continuous variables underwent
independent t-test or Mann-Whitney U test based on normality criteria.
The preoperative serum albumin level diagnostic ability was assessed to
predict postoperative wound complications through Receiver Operating
Characteristic (ROC) curve analysis. P value <0.05 was considered
significant.

Results

The study included 100 patients undergoing emergency exploratory
laparotomy. The mean age of the participants was 50.8 + 21.0 years.
Regarding gender distribution, 52% (n=52) of the patients were male,
while 48% (n=48) were female. The mean preoperative serum albumin
level was 3.16 + 0.82 g/dL, and 68% (n=68) of the patients had one or
more comorbidities.

Regarding the postoperative parameters, the most common indication for
laparotomy was trauma (22%), followed by ischemia (21%), perforation
(20%), obstruction (17%), and other causes (20%). The mean operative
time was 163.06 + 52.5 minutes, while the mean intraoperative blood loss
was 1049 + 494.0 mL. Postoperative wound infection occurred in 36%
(n=36) of patients, and wound dehiscence was observed in 14% (n=14) of
cases. The mean length of hospital stay was 15.18 + 7.01 days, and the
overall mortality rate was 12% (n=12).

The comparison of serum albumin levels between patients with and
without postoperative wound infections and wound dehiscence revealed
significant findings. Patients with serum albumin levels below 3.5 g/dL
had a higher occurrence of wound infections (12 vs. 32 patients, p =
0.107), though the association was not statistically significant. However,
for wound dehiscence, the relationship with serum albumin was highly
significant (p = 0.001), as 12 patients with albumin levels below 3.0 g/dL
developed wound dehiscence compared to only two patients with levels

above 3.0 g/dL. Additionally, the presence of comorbidities did not show
a statistically significant association with postoperative wound infection
(p =0.509).

The operative time and blood loss were also compared between patients
with and without wound complications. Patients with wound
complications had a slightly longer operative time (170.8 £ 48.7 minutes
vs. 158.6 = 54.3 minutes, p = 0.777) and lower blood loss (940 + 517.2
mL vs. 1110.7 + 473.7 mL, p = 0.188), though these differences were not
statistically significant.

Finally, Figure 1 presents the ROC curve analysis of serum albumin levels
in predicting postoperative wound infection, demonstrating its potential
predictive value in identifying patients at higher risk for surgical site
complications. The AUC value is 0.599.
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Figure 1: ROC curve analysis of serum albumin level in predicting
post-operative wound infection

Table 1: Demographic and Clinical parameters of the study
participants

Variables Mean and Frequency (n=100)
Age (years) 50.8+21.0

Gender

Male 5 2 (52%)

Female 48 (48%)

Pre-operative Serum Albumin 3.16+0.82

(g/dL)

Comorbidities 68 (68%)

Table 2: Post-operative parameters

Variables Mean and Frequency (n=100)
Type of Surgery

Perforation 20 (20%)
Obstruction 17 (17%)
Ischemia 21 (21%)
Trauma 22 (22%)
Other 20 (20%)
Operative Time (minutes) 163.06+52.5
Blood Loss (mL) 1049+494.0
Postoperative Wound Infection 36 (36%)
Wound Dehiscence 14 (14%)
Length of Hospital Stay (days) 15.18+7.01
Mortality 12 (12%)
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Table 3: Comparison of serum albumin between patients with and without postoperative wound infections/wound dehiscence, and

comorbidity with wound infection
Variables
Yes
Serum Albumin
<3.5
>3.5
Wound Dehiscence
<35
>3.5
Comorbidity
Yes
No

Wound Complications

P Value
No
0.107
12 32
24 32
0.001
12 32
2 54
0.509
23 45
13 19

Table 4: Comparison of operative time and blood loss between patients with and without wound complications.

Variables With Wound complications (n=36)  Without wound Complications (n=64) P Value

Operative time 170.8+48.7 158.6+54.3 0.777

Blood loss 940+517.2 1110.7+473.70 0.188
Discussion economical assessment cost. Surgical outcomes and morbidity reduction

This research examined how preoperative albumin levels in blood affect
the development of wound complications following emergency
exploratory laparotomy surgeries. Our research revealed that wound
dehiscence and surgical site infections (SSls) occurred more frequently in
patients with low serum albumin levels. This finding confirms previously
published literature on this topic.

The examined patient group included 65% cases of hypoalbuminemia
(serum albumin concentration below 3.5 g/dL). Patients with low
preoperative albumin showed a higher probability of developing both
SSls and wound dehiscence than patients with normal albumin levels. The
findings match He et al.’s research results showing hypoalbuminemia in
65% of patients who developed SSls at 56.4% and wound dehiscence at
87.2% rates (11). Their research data showed strong evidence of
preoperative low serum albumin levels connecting to negative surgical
wound results with p<0.001 as the statistical significance value.

Ahmed et al. performed a prospective observational research study to
assess patients undergoing emergency abdominal surgery as part of their
investigation. Preoperative hypoalbuminemia existed in 66% of patients,
and their results demonstrated that this condition produced higher rates of
SSlIs and wound dehiscence during the postoperative period. The results
reinforce the forecasting ability of low serum albumin levels regarding
surgical wound complications (12).

The study found that patients having serum albumin levels under 3.5 g/dL
showed spectacularly elevated wound dehiscence rates (p=0.001). The
study data indicate that as serum albumin levels decline progressively,
complications become more frequent. Sim et al.’s research analysis
through the National VA Surgical Risk Study revealed that serum
albumin testing exceeds other preoperative patient variables as a surgical
outcome predictor, thus reinforcing the fundamental role of nutrient status
in surgical patient forecasts (13).

According to this research, hypoalbuminemia correlated with higher
wound complications, but we detected no significant statistical
connection between comorbidities and postoperative wound infections
(p=0.509). The assessment of serum albumin demonstrates better
accuracy than comorbid conditions for predicting postoperative wound
complications.

Several physiological processes cause hypoalbuminemia in patients,
causing delayed wound healing and higher infection risks. These include
changes to collagen synthesis rates and fibroblast proliferation decline,
together with weakened immune system function (14). Evaluating
preoperative serum albumin offers a beneficial method to identify patients
who face elevated postoperative wound complications potential at an

could become possible by implementing specific nutritional interventions
and improved perioperative care for this patient group (15).

Conclusion

The research shows that patients with low preoperative serum albumin
levels face higher risks of developing postoperative wound problems,
which mainly include surgical site infections and wound dehiscence.
Serum albumin plays a crucial role in predicting the surgical results of
emergency exploratory laparotomy surgery. The optimization of
preoperative nutritional status assessment helps decrease surgical
complications and improves the rehabilitation of patients after surgery.
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