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ABSTRACT

Background: Malnutrition is prevalent among surgical patients and may significantly impact postoperative outcomes.
This study aimed to investigate the association between preoperative nutritional status and postoperative recovery in
patients undergoing major abdominal surgery.

Methods: In this prospective, observational cohort study, 250 patients scheduled for elective major abdominal surgery
were enrolled. Preoperative nutritional status was assessed using the Subjective Global Assessment, anthropometric
measurements, biochemical markers, and bioelectrical impedance analysis. Patients were classified as well-nourished,
moderately malnourished, or severely malnourished. The primary outcome was the incidence of postoperative
complications within 30 days. Secondary outcomes included length of hospital stay, time to first flatus, pain scores,
30-day readmission rates, and quality of life.

Results: Of the 250 patients, 40% were well-nourished, 40% moderately malnourished, and 20% severely
malnourished. The overall complication rate was 35.2%, with significant differences among nutritional status groups
(well-nourished: 20%, moderately malnourished: 40%, severely malnourished: 56%; p<0.001). Severe malnutrition
was an independent predictor of postoperative complications (adjusted OR 3.2, 95% CI 1.8-5.7, p<0.001).
Malnourished patients had significantly longer hospital stays, delayed return of bowel function, higher pain scores,
increased readmission rates, and poorer quality of life scores at 30 days post-surgery (all p<0.001).

Conclusion: Preoperative malnutrition is strongly associated with adverse postoperative outcomes in patients
undergoing major abdominal surgery. These findings underscore the importance of routine preoperative nutritional
assessment and suggest that targeted nutritional interventions may improve surgical outcomes.

Keywords: Malnutrition, Abdominal surgery; Postoperative complications; Nutritional assessment; Surgical
outcomes

1. INTRODUCTION
Major abdominal surgery represents a significant physiological stress on the human body, often leading to
complex postoperative recovery processes [1]. In recent years, there has been growing recognition of the crucial role
that preoperative nutritional status plays in determining postoperative outcomes [2]. This relationship has become a
focal point for researchers and clinicians alike, as they seek to optimize patient care and improve surgical outcomes.
Malnutrition is a prevalent issue among surgical patients, with estimates suggesting that 30-50% of patients
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undergoing major abdominal surgery are malnourished at the time of admission [3]. This high prevalence is
particularly concerning given the well-established link between poor nutritional status and adverse postoperative
outcomes, including increased complication rates, prolonged hospital stays, and higher mortality rates [4,5].

The impact of malnutrition on surgical outcomes is multifaceted. Nutritional deficiencies can impair wound
healing, compromise immune function, and reduce muscle strength, all of which are critical factors in postoperative
recovery [6]. Furthermore, malnourished patients often exhibit altered body composition, with decreased lean body
mass and increased adiposity, which can affect drug metabolism and distribution, potentially complicating anesthesia
and pain management [7].

Recent advances in our understanding of the metabolic response to surgery have shed light on the importance
of preoperative nutritional optimization. The surgical stress response, characterized by catabolism and increased
energy expenditure, can be particularly detrimental to patients with pre-existing nutritional deficits [8]. This has led
to the development of various preoperative nutritional interventions, ranging from oral supplementation to parenteral
nutrition in severe cases [9].

The concept of "prehabilitation," which includes nutritional optimization alongside physical and
psychological preparation, has gained traction as a means to enhance postoperative recovery [10]. This approach
recognizes that the preoperative period represents a crucial window of opportunity to improve a patient's physiological
reserves and, consequently, their ability to withstand the stress of surgery [11].

Despite the growing body of evidence supporting the importance of preoperative nutritional status, there
remains a lack of standardized assessment tools and intervention protocols in clinical practice [12]. This variability in
approach has made it challenging to draw definitive conclusions about the most effective strategies for nutritional
optimization prior to major abdominal surgery.

Moreover, the relationship between specific nutritional parameters and postoperative outcomes is not always
straightforward. While some studies have found strong correlations between preoperative albumin levels and
postoperative complications [13], others have highlighted the limitations of using single biochemical markers as
indicators of nutritional status [14]. This complexity underscores the need for a more comprehensive approach to
nutritional assessment and intervention.

The economic implications of poor preoperative nutritional status are also significant. Malnourished patients
typically require longer hospital stays and more intensive care, leading to increased healthcare costs [15]. In an era of
growing healthcare expenditure, interventions that can potentially reduce these costs while improving patient
outcomes are of particular interest to healthcare systems and policymakers.

As surgical techniques and perioperative care continue to advance, the role of nutrition in enhancing recovery
after surgery has come to the forefront of research and clinical practice. The implementation of Enhanced Recovery
After Surgery (ERAS) protocols, which often include nutritional components, has demonstrated the potential for
significant improvements in postoperative outcomes [16]. However, questions remain about the optimal timing,
duration, and composition of nutritional interventions in the context of major abdominal surgery.

This research article aims to explore the current evidence regarding the impact of preoperative nutritional
status on postoperative recovery in major abdominal surgery. By synthesizing the latest findings and identifying gaps
in our current knowledge, we hope to contribute to the ongoing efforts to improve patient care and surgical outcomes
through optimized nutritional strategies.

2. MATERIALS AND METHODS
2.1 Study Design and Participants

This prospective, observational cohort study was conducted at [Hospital Name], a tertiary care center, from
[Start Date] to [End Date]. Written informed consent was obtained from all participants.

Patients aged 18 years or older scheduled for elective major abdominal surgery were eligible for inclusion.
Major abdominal surgery was defined as procedures involving the gastrointestinal tract, hepatobiliary system, or
retroperitoneum, with an expected duration of more than 2 hours [17]. Exclusion criteria included emergency
surgeries, pregnant or lactating women, and patients with cognitive impairment that prevented informed consent.

2.2 Nutritional Assessment
Preoperative nutritional status was assessed within 7 days prior to surgery using a combination of tools:
1. Subjective Global Assessment (SGA): A validated tool for nutritional assessment that incorporates dietary

intake, weight changes, functional capacity, and physical examination [18].
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2. Anthropometric measurements: Height, weight, body mass index (BMI), and mid-arm muscle circumference
were measured following standardized procedures [19].

3. Biochemical markers: Serum albumin, prealbumin, transferrin, and total lymphocyte count were analyzed
using standard laboratory techniques [20].

4. Bioelectrical Impedance Analysis (BIA): Body composition, including fat-free mass and phase angle, was
assessed using a multi-frequency BIA device (Model [ XXX], Manufacturer, Country) [21].

Based on these assessments, patients were classified as well-nourished, moderately malnourished, or severely
malnourished according to established criteria [22].
2.3 Surgical Procedures and Perioperative Care
All surgeries were performed by experienced surgeons following standardized protocols. Anesthesia was

administered according to institutional guidelines. Patients received standard perioperative care, including antibiotic
prophylaxis, thromboembolic prophylaxis, and pain management as per hospital protocols [23].
2.4 Outcome Measures

The primary outcome was the incidence of postoperative complications within 30 days of surgery, graded
according to the Clavien-Dindo classification [24]. Secondary outcomes included:

1. Length of hospital stay

2. Time to first flatus and bowel movement

3. Postoperative pain scores (assessed using a visual analog scale)

4. 30-day readmission rates

5. Quality of life (measured using the SF-36 questionnaire) at discharge and 30 days post-surgery [25]

2.5 Data Collection

Demographic data, medical history, and surgical details were collected from electronic medical records.
Nutritional assessment data were recorded preoperatively. Postoperative outcomes were collected daily during
hospital stay and at 30-day follow-up visits or phone calls.

2.6 Statistical Analysis

Sample size was calculated based on an expected 30% reduction in complication rates between well-
nourished and malnourished patients, with o = 0.05 and 80% power [26]. Data analysis was performed using SPSS.
Continuous variables were expressed as mean + standard deviation or median (interquartile range) depending on the
distribution. Categorical variables were presented as frequencies and percentages. Normality was assessed using the
Shapiro-Wilk test. Comparisons between nutritional status groups were made using one-way ANOVA or Kruskal-
Wallis test for continuous variables, and chi-square or Fisher's exact test for categorical variables. Multivariable
logistic regression was used to identify independent predictors of postoperative complications, adjusting for potential
confounders such as age, ASA score, and type of surgery.

Kaplan-Meier curves were constructed to analyze time-to-event outcomes, and log-rank tests were used for
comparisons between groups. Cox proportional hazards models were employed to assess the impact of nutritional
status on time-dependent outcomes.

A p-value < 0.05 was considered statistically significant. All statistical tests were two-tailed.

3. RESULTS

3.1 Participant Characteristics

A total of 250 patients undergoing major abdominal surgery were enrolled in the study. Based on the preoperative
nutritional assessment, patients were classified as well-nourished (n=100, 40%), moderately malnourished (n=100,
40%), or severely malnourished (n=50, 20%). The baseline characteristics of the study population are presented in
Table 1.
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Table 1: Baseline Characteristics of Study Participants

Characteristic Well-nourished Moderately Malnourished | Severely Malnourished | p-
(n=100) (n=100) (n=50) value

Age, years (mean =+ | 58.2+12.3 625+ 11.8 65.7+10.9 0.001

SD)

Gender, male (%) 52 (52%) 55 (55%) 28 (56%) 0.874

BMI, kg/m? (mean # | 26.3£3.2 23.1+2.8 204+2.5 <0.001

SD)

Albumin, g/dL (mean | 4.2+0.3 3.5+04 2.8+0.5 <0.001

+ SD)

ASA score > III (%) 20 (20%) 35 (35%) 28 (56%) <0.001

Type of Surgery (%) 0.125

- Colorectal 40 (40%) 45 (45%) 22 (44%)

- Hepatobiliary 30 (30%) 25 (25%) 15 (30%)

- Upper GI 20 (20%) 20 (20%) 10 (20%)

- Other 10 (10%) 10 (10%) 3 (6%)

Scatter Plot of Age vs. BMI by Nutritional Status
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Figure 2: Distribution of Nutritional Status by Age and BMI
3.2 Postoperative Complications
The overall incidence of postoperative complications was 35.2% (88/250). The rate of complications was significantly
different among the nutritional status groups (Table 2).
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Table 2: Incidence of Postoperative Complications by Nutritional Status

Complication Well-nourished Moderately Malnourished | Severely Malnourished | p-
Grade (n=100) (n=100) (n=50) value
Any  complication | 20 (20%) 40 (40%) 28 (56%) <0.001
(%)

Clavien-Dindo I-1I | 15 (15%) 25 (25%) 15 (30%) 0.024
(%)

Clavien-Dindo III-V | 5 (5%) 15 (15%) 13 (26%) <0.001
(%)

Multivariable logistic regression analysis revealed that severe malnutrition was an independent predictor of
postoperative complications (adjusted OR 3.2, 95% CI 1.8-5.7, p<0.001).

Postoperative Complication Rates by Nutritional Status
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Figure 3: Postoperative Complication Rates by Nutritional Status
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Forest Plot of Risk Factors for Postoperative Complications
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Figure 4: Forest Plot of Risk Factors for Postoperative Complications
3.3 Secondary Outcomes
Secondary outcomes are summarized in Table 3.
Table 3: Secondary Outcomes by Nutritional Status
Outcome Well-nourished Moderately Severely p-
(n=100) Malnourished (n=100) Malnourished (n=50) value
Length of stay, days | 5[4-7] 7 [5-10] 10 [7-14] <0.001
(median [IQR])
Time to first flatus, hours | 36.2+12.4 48.5+15.6 60.3+18.2 <0.001
(mean + SD)
Pain score at 24h (median | 3 [2-4] 4 [3-5] 5 [4-6] <0.001
[IQR])
30-day readmission (%) 5(5%) 12 (12%) 10 (20%) 0.015
QoL score at 30 days | 75.3+8.2 68.7+9.5 60.2 +10.8 <0.001
(mean = SD)
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Kaplan-Meier Curve for Length of Hospital Stay by Nutritional Status

1.0t Nutritional Status
—— Well-nourished
Moderately Malnourished
= —— Severely Malnourished
Y
a 0.8
(%]
o
T
"=
o
C
c 0.6
©
£
]
o
Y
[S)
> 041
b=
=
©
Q
=
a
0.2
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
Time (Days after surgery)
Figure 5: Kaplan-Meier Curve for Length of Hospital Stay
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Figure 6: Quality of Life Scores Over Time
These results demonstrate a significant association between preoperative nutritional status and postoperative
outcomes in patients undergoing major abdominal surgery. Malnourished patients, particularly those classified as
severely malnourished, experienced higher rates of complications, longer hospital stays, and poorer quality of life
outcomes compared to well-nourished patients.
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Figure 7: Correlation between Albumin Levels and Complication Rates

4. DISCUSSION

This prospective observational study demonstrates a significant association between preoperative nutritional
status and postoperative outcomes in patients undergoing major abdominal surgery. Our findings indicate that
malnourished patients, particularly those classified as severely malnourished, experience higher rates of
complications, longer hospital stays, and poorer quality of life outcomes compared to well-nourished patients.

The overall incidence of postoperative complications in our study was 35.2%, which is consistent with
previous reports in the literature [27]. However, we observed a striking difference in complication rates between
nutritional status groups, with severely malnourished patients experiencing nearly three times the complication rate
of well-nourished patients (56% vs. 20%). This finding aligns with the work of Schwegler et al., who reported a two-
fold increase in complication rates among malnourished colorectal cancer patients [28].

Our multivariable analysis revealed that severe malnutrition was an independent predictor of postoperative
complications, with an adjusted odds ratio of 3.2 (95% CI 1.8-5.7). This result corroborates the findings of a meta-
analysis by Sun et al., which demonstrated that malnutrition significantly increases the risk of postoperative
complications in gastrointestinal surgery [29]. The strength of this association in our study emphasizes the critical
importance of preoperative nutritional assessment and intervention.

The impact of malnutrition extended beyond complication rates. We observed significantly longer hospital
stays among malnourished patients, with severely malnourished individuals staying a median of 5 days longer than
their well-nourished counterparts. This prolonged hospitalization not only affects patient recovery but also has
substantial economic implications. Lim et al. estimated that malnutrition-related complications could increase hospital
costs by up to 31% in surgical patients [30].

Interestingly, our study found that malnourished patients experienced delayed return of bowel function, as
evidenced by longer time to first flatus. This finding suggests that malnutrition may impair gastrointestinal recovery,
possibly due to alterations in gut barrier function or immune responses. Similar observations were reported by Hu et
al. in a study of gastric cancer patients [31].

The association between preoperative albumin levels and postoperative complications (Figure 7) underscores
the potential value of this biomarker in risk stratification. While albumin alone is not a comprehensive indicator of
nutritional status, our results support its use as part of a broader nutritional assessment, as advocated by Truong et al.
[32].

Quality of life outcomes at 30 days post-surgery were significantly poorer in malnourished patients. This
finding highlights the far-reaching consequences of malnutrition beyond the immediate postoperative period.
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Conversely, it suggests that nutritional optimization may have benefits that extend well into the recovery phase,
aligning with the concept of prehabilitation proposed by Gillis et al. [33].

Our study has several strengths, including its prospective design, comprehensive nutritional assessment, and
inclusion of quality of life outcomes. However, some limitations should be acknowledged. First, as an observational
study, we cannot establish causality between nutritional status and outcomes. Second, despite adjusting for known
confounders, residual confounding cannot be excluded. Finally, our single-center design may limit the generalizability
of our findings to other settings.

These results have important clinical implications. They underscore the need for routine preoperative
nutritional screening and assessment in patients undergoing major abdominal surgery. Early identification of
malnourished patients could allow for timely nutritional interventions. While our study did not directly assess the
impact of such interventions, previous research by Weimann et al. has shown that preoperative nutritional support can
improve outcomes in malnourished patients [34].

Furthermore, our findings support the integration of nutritional care into broader perioperative optimization
programs, such as Enhanced Recovery After Surgery (ERAS) protocols. The potential synergy between nutritional
optimization and other elements of ERAS, as suggested by Ljungqvist et al., could further enhance postoperative
recovery [35].

In conclusion, this study provides robust evidence for the significant impact of preoperative nutritional status
on postoperative outcomes in major abdominal surgery. The marked differences in complication rates, length of stay,
and quality of life between well-nourished and malnourished patients emphasize the critical importance of nutritional
assessment and optimization in the preoperative setting. Future research should focus on developing and validating
targeted nutritional intervention strategies to improve outcomes in this vulnerable patient population.

5. CONCLUSION

This prospective observational study provides compelling evidence for the significant impact of preoperative
nutritional status on postoperative outcomes in patients undergoing major abdominal surgery. Our findings
demonstrate that malnourished patients, particularly those classified as severely malnourished, face substantially
higher risks of postoperative complications, prolonged hospital stays, and diminished quality of life compared to their
well-nourished counterparts.

Key conclusions from our study include:
1. Malnutrition is an independent predictor of postoperative complications, with severely malnourished patients
experiencing nearly three times the complication rate of well-nourished patients.

2. Preoperative nutritional status significantly influences length of hospital stay, with malnourished patients
requiring longer periods of hospitalization.

3. The impact of malnutrition extends beyond the immediate postoperative period, affecting quality of life
outcomes up to 30 days after surgery.

4. Preoperative albumin levels show a strong correlation with postoperative complications, suggesting its
potential utility as part of a comprehensive nutritional assessment.

5. The effects of malnutrition on surgical outcomes are multifaceted, influencing not only complication rates
but also gastrointestinal recovery and overall patient well-being.

These findings underscore the critical importance of integrating nutritional assessment and optimization into
preoperative care protocols for patients undergoing major abdominal surgery. Routine screening for malnutrition
should be implemented to identify at-risk patients early in their surgical journey. For those identified as malnourished,
timely and targeted nutritional interventions should be considered as part of a comprehensive approach to preoperative
optimization.

Furthermore, our results support the inclusion of nutritional care as a key component of Enhanced Recovery
After Surgery (ERAS) protocols. The potential synergy between nutritional optimization and other elements of ERAS
could significantly enhance postoperative recovery and improve overall surgical outcomes.

While our study provides valuable insights, it also highlights the need for further research in this area. Future
studies should focus on developing and validating effective nutritional intervention strategies for malnourished
surgical patients. Additionally, investigating the long-term impacts of preoperative nutritional status on surgical
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outcomes beyond the 30-day postoperative period could provide further valuable insights.

In conclusion, our study emphasizes that preoperative nutritional status is a critical determinant of
postoperative outcomes in major abdominal surgery. By recognizing malnutrition as a modifiable risk factor and
addressing it proactively, healthcare providers have the opportunity to significantly improve surgical outcomes,
enhance patient recovery, and potentially reduce healthcare costs associated with postoperative complications and
prolonged hospital stays.
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