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ABSTRACT

Background: Malnutrition and suboptimal nutritional status are recognized as major risk factors for adverse surgical
outcomes. Patients undergoing both elective and emergency surgeries often present with varying degrees of nutritional
deficiencies that can impact wound healing, immune competence, and overall recovery. There is growing evidence that
preoperative nutritional optimization programs may enhance postoperative recovery, reduce complications, and improve
hospital resource utilization.

Methods: A systematic literature review and retrospective analysis of a single-center cohort were conducted to evaluate the
effects of targeted preoperative nutritional interventions on postoperative outcomes. Data on postoperative complications,
length of hospital stay, and readmission rates were collected. Additionally, patient compliance with nutritional protocols and
changes in measurable nutrition indices, such as albumin and body mass index (BMI), were monitored.

Results: In total, 280 surgical patients (185 receiving nutritional optimization vs. 95 controls) were included. Patients who
received individualized nutritional counseling and supplementation demonstrated a significant reduction in postoperative
complications, including surgical site infections and anastomotic leaks. The intervention group also showed a shorter average
hospital length of stay (p < 0.01) and lower readmission rates within 30 days (p < 0.05). There were notable improvements
in the levels of serum albumin and prealbumin among the intervention group.

Conclusion: The findings support the hypothesis that targeted preoperative nutritional interventions can significantly
improve postoperative outcomes. Early identification of nutritional risk and timely optimization strategies are recommended
as essential components of the surgical care continuum. These measures may lead to fewer complications, reduced hospital
stays, and an overall enhancement in patient recovery and resource management.

Keywords: Preoperative nutrition, Nutritional optimization, Surgical outcomes, Postoperative complications, Nutritional
status

1. INTRODUCTION

Optimal nutritional status is a cornerstone of successful surgical outcomes, yet nutritional deficiencies remain under-
recognized and undertreated in preoperative settings [1]. Malnutrition can manifest in overt forms, such as low body mass
index (BMI), or in more subtle forms, such as micronutrient deficiencies, which often go unnoticed. Previous studies have
shown that malnutrition contributes to immune dysfunction, delayed wound healing, and longer recovery times [2]. These
complications, in turn, place a substantial burden on health care systems by increasing costs and the risk of morbidity and
mortality [3]. Given these challenges, there is increasing interest in how targeted, patient-specific nutritional interventions
might alter the trajectory of postoperative healing and outcomes [4].

Nutritional interventions can include oral supplementation, enteral feeding, or parenteral nutrition, based on severity of
malnutrition and gastrointestinal function [5]. The timing and duration of these interventions are also critical. Short-term
intensive nutritional support, even if administered only one to two weeks preoperatively, has been associated with
improvements in serum albumin levels, immune function, and muscle mass [6]. In addition to macronutrient repletion,
micronutrient optimization, such as ensuring adequate levels of vitamins D, C, B complex, and trace elements, may further
bolster immunologic and inflammatory responses [7].

Implementing structured nutritional screening tools, such as the Nutritional Risk Screening 2002 (NRS 2002) or the
Malnutrition Universal Screening Tool (MUST), has been suggested to facilitate early identification and triaging of patients
requiring preoperative nutritional support [8]. Nonetheless, the integration of these screening tools into routine surgical care
pathways remains inconsistent across institutions, partly due to time constraints and lack of standardized protocols.
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This article aims to evaluate the impact of preoperative nutritional optimization on postoperative outcomes, including
complications, length of hospital stay, and readmission rates. By exploring data from both literature and a retrospective
single-center cohort, we endeavor to provide a comprehensive perspective on the efficacy of such interventions.
Understanding these relationships is crucial for the development of evidence-based guidelines and for influencing policy
changes that encourage the routine use of nutritional screening and optimization as part of pre-surgical care. This analysis
will further shed light on potential barriers to implementation and areas where future research may be most beneficial.

2. MATERIALS AND METHODS
Study Design and Setting

A retrospective single-center cohort analysis was conducted at a tertiary care hospital between January 2020 and December
2022. Patients over 18 years of age who were scheduled for elective abdominal surgery were screened for eligibility. The
hospital’s ethics committee granted approval for the study protocol prior to data collection, and patient anonymity was
preserved.

Participant Selection

Patients with a documented preoperative nutritional risk or evidence of malnutrition (e.g., low BMI < 18.5 kg/m”2, serum
albumin < 3.0 g/dL) were invited to participate in a structured nutritional optimization program (intervention group). Patients
who declined or did not meet malnutrition criteria served as controls. Exclusion criteria included emergent surgeries with
less than 48 hours of preoperative planning, patients undergoing minor procedures under local anesthesia, and those with
incomplete medical records.

Nutritional Optimization Protocol

Patients identified as at-risk underwent a comprehensive assessment by a multidisciplinary team, consisting of a dietitian,
surgeon, and nurse practitioner. Nutritional interventions included:

1. Dietary counseling: Personalized plans to increase protein and caloric intake.
2. Oral supplementation: High-protein oral supplement drinks or specialized immunonutrition formulas.
3. Micronutrient supplementation: Based on laboratory findings for vitamins and minerals.
4. Follow-up: Weekly dietitian consultations for up to four weeks preoperatively or until surgery.
Data Collection and Outcome Measures
Demographic data, comorbidities, and surgical type were recorded. Primary outcomes included:
e Postoperative complications within 30 days, classified using the Clavien-Dindo classification.
e Length of hospital stay (LOS), from surgery day to discharge.
e Readmission rates within 30 days of discharge.

Secondary measures included serum albumin, prealbumin, BMI changes, and patient compliance with the nutritional
program. Data were extracted from electronic medical records, and any discrepancies were resolved by consensus.

Statistical Analysis

Continuous variables were expressed as mean * standard deviation (SD) or median (interquartile range [IQR]) as appropriate,
and compared using Student’s t-test or Mann-Whitney U test. Categorical variables were reported as frequency (percentage)
and analyzed using the chi-square test or Fisher’s exact test. A p-value of < 0.05 was considered statistically significant.
Analyses were performed using SPSS software (version 26.0, IBM Corp., Armonk, NY).

3. RESULTS
Overview of Findings

A total of 400 adult patients were initially screened for malnutrition risk, with 320 meeting inclusion criteria. Forty patients
were excluded due to insufficient preoperative optimization time or lack of data. Thus, 280 patients formed the final study
sample. Of these, 185 patients received the structured nutritional optimization protocol (intervention group), and 95 served
as controls.

Patients in the intervention group had a significantly lower baseline serum albumin (mean 2.8 g/dL vs. 3.5 g/dL, p < 0.01)
and a higher proportion with BMI < 18.5 kg/m”2 (42% vs. 15%, p < 0.01) compared to controls at enrollment. Despite this
higher risk, the intervention group demonstrated notably better postoperative outcomes.

In terms of compliance, 80% of patients in the intervention group attended all scheduled preoperative nutrition counseling
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sessions. Approximately 10% switched from oral supplements to enteral feeding due to persistent poor oral intake, while 5%
required parenteral supplementation. The remaining 5% did not complete the nutritional protocol for personal or logistical
reasons.

Postoperative Complications and Length of Stay

Among the intervention group, 27% experienced postoperative complications, compared to 45% in the control group (p <
0.01). The most common complications included surgical site infections (SSI), urinary tract infections (UTI), and pulmonary
complications. Anastomotic leaks occurred in 3% of the intervention group versus 7% of the control group (p = 0.06).

The mean length of hospital stay for the intervention group was 6.5 £ 2.3 days, significantly shorter than the 9.2 + 3.4 days
observed in the control group (p < 0.01). Furthermore, early mobilization and timely postoperative nutrition reintroduction
were more feasible in the intervention group, as indicated by the shorter time to first ambulation.

Readmission Rates

The 30-day readmission rate was markedly lower in the intervention group (9%) compared to the control group (16%) (p <
0.05). Readmissions were primarily due to wound complications and dehydration, both of which were less frequent in the
intervention group. Notably, patients receiving preoperative optimization showed better tolerance for oral intake and reduced
incidence of fluid-electrolyte imbalances postoperatively.

Changes in Nutritional Indices

Comparison of preoperative and postoperative nutritional markers revealed significant improvements for those in the
intervention group. Serum albumin levels increased from 2.8 + 0.4 g/dL to 3.3 £ 0.5 g/dL (p < 0.01). Similarly, prealbumin
and transferrin improved in 75% of the intervention population. Conversely, the control group experienced minimal or no
significant change in nutritional markers.

Tables and Figures

Table 1. Baseline Demographic and Clinical Characteristics

Variable Intervention (n=185) Control (n=95) p-value
Age (years), mean + SD 62.3+£11.2 63.1+10.9 0.44
Gender (male), n (%) 92 (50%) 51 (54%) 0.54
BMI < 18.5 kg/m”2, n (%) 78 (42%) 14 (15%) <0.01
Serum Albumin (g/dL), mean 28+04 35+£0.3 <0.01
Comorbidities, n (%) 79 (43%) 33 (35%) 0.19

Table 2. Postoperative Complication Profile

Complication Intervention (n=185) Control (n=95) p-value
Any complication, n (%) 50 (27%) 43 (45%) <0.01
Surgical site infection, n (%) 21 (11%) 20 (21%) 0.02
Pulmonary complications, n (%) 15 (8%) 10 (11%) 0.38
Anastomotic leak, n (%) 6 (3%) 7 (7%) 0.06

Table 3. Outcome Measures

Outcome Intervention (n=185) Control (n=95) p-value
Length of stay (days), mean + SD 6.5+23 9.2+34 <0.01
30-day readmission, n (%) 17 (9%) 15 (16%) 0.03
Improved serum albumin*, n (%) 140 (76%) 18 (19%) <0.01

*Defined as an increase of >0.5 g/dL compared to baseline.
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Table 4. Nutritional Indices and Compliance

Measurement Intervention (n=185) Control (n=95) p-value
Compliance rate, n (%) 148 (80%) N/A -
Prealbumin improvement, n (%) 120 (65%) 20 (21%) <0.01
Weight gain >2 kg, n (%) 74 (40%) 15 (16%) <0.01

Figure 1. Preoperative vs. Postoperative Serum Albumin Changes
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Figure 2. Incidence of Major vs. Minor Postoperative Complications
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4. DISCUSSION

Preoperative malnutrition is widely acknowledged as a major contributor to postoperative morbidity and mortality [9]. The
results of this study reinforce existing evidence that structured nutritional interventions are pivotal in reducing postoperative
complications [10]. One proposed mechanism is the enhancement of immune competence, reflected in higher serum protein
levels that are intimately involved in wound healing and infection control [11]. Furthermore, better nutritional status
correlates with improved functional capacity, thereby facilitating early postoperative mobilization and respiratory exercises,
which are essential for reducing pulmonary complications [12].

The clinical significance of lower complication rates extends beyond patient well-being, as it also has financial implications.
Reduced hospital length of stay and fewer readmissions translate to decreased healthcare expenditures and better resource
allocation [13]. Our study found that even a relatively short window (up to four weeks) of nutritional intervention conferred
measurable benefits, suggesting that it is never too late to optimize patients nutritionally.

Despite the clear advantages, challenges remain in the broad adoption of preoperative nutritional screening and optimization.
One such challenge is the heterogeneity of screening tools and the lack of standardization across surgical subspecialties [14].
Moreover, patients’ engagement and adherence play crucial roles in achieving favorable outcomes. In the present study,
approximately 5% of the intervention group did not complete the protocol, highlighting barriers such as lack of access,
financial constraints, or inadequate understanding of nutritional interventions. These issues underscore the need for
integrated, multidisciplinary approaches and patient education to improve compliance [15].

Additionally, the findings highlight the necessity for targeted micronutrient supplementation when deficiencies are identified,
as micronutrients have a cumulative effect on immune function and collagen synthesis. Future research could delve deeper
into the relative contributions of specific micronutrients, such as vitamin D and zinc, and explore the optimal duration and
composition of immunonutrition formulas.

Overall, our study adds to the growing body of literature suggesting that preoperative nutritional optimization is not merely
an adjunct but a fundamental component of perioperative care. Key questions that merit further investigation include the
cost-effectiveness of large-scale nutritional programs and the long-term impact of preoperative nutrition on quality of life.
Establishing definitive protocols that are easy to incorporate into existing clinical workflows is crucial for increasing
widespread acceptance and ensuring that at-risk surgical patients receive the full benefits of optimized nutrition.

5. CONCLUSION

Preoperative nutritional optimization is a critical yet underutilized strategy to enhance surgical outcomes. Our findings
confirm that comprehensive nutritional support, targeted at patients at risk, can significantly reduce postoperative
complications, shorten hospital stays, and lower readmission rates. By integrating systematic nutritional screening and
tailored interventions into routine perioperative pathways, health care systems can improve patient recovery and reduce costs.
Strengthening the collaboration among dietitians, surgeons, and nursing staff, as well as ensuring robust patient education,
will be pivotal in maximizing the benefits of preoperative nutritional optimization for future surgical populations.
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