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ABSTRACT 

Background: The efficacy of peri-operative nutritional interventions in enhancing surgical recovery 

is a subject of considerable medical interest and significance.  

Objectives: This prospective, randomized, controlled trial examined the influence of an enhanced 

recovery after surgery (ERAS) nutritional support regimen on perioperative nutritional status and 

patient outcomes in a tertiary hospital in KPK.  

Methods: 246 participants were designated randomly to either the intervention group or control. 

The intervention group was given perioperatively-tailored nutritional interventions, and the group 

serving as control received standard perioperative care and their comparative clinical outcomes were 

studied.  

Results: Intervention group experienced significant reduction in post-operative complications 

(18.7% vs. 39.8%, p=0.0101) and a shorter average length of hospitalization (3.11+1.24 days vs. 

5.52+2.40 days, p=0.0411). Postoperatively, the intervention group had substantially higher levels 

of major clinical and biochemical parameters than the control group.  

Practical implications: The study highlighted implementing the ERAS nutritional support regimen, 

can result in fewer post-operative complications, shortened hospital stays, increased patient 

satisfaction, and the need for comprehensive nutritional assessments to ensure optimal perioperative 

care.  

Conclusion: Enhanced recovery after surgery protocol demonstrated significant improvements in 

the postoperative clinical and biochemical parameters of patients, as well as reduction in hospital 

duration of stay and increase in patient satisfaction upon discharge. 

 

Keywords: Dietary supplements; General surgery; Micronutrients; Nutritional intervention; Wound 

healing. 
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INTRODUCTION 

In the discipline of general surgery, understanding the significance of nutrition in surgical recovery 

is crucial. The physical and metabolic stressors associated with surgical procedures can result in 

significant nutritional and metabolic imbalances 1-2. In the absence of proper management, these 

imbalances can substantially impede patient recovery 3. 

The peri-operative phase, which encompasses the pre-operative, intra-operative, and post-operative 

stages, provides an opportunity to implement nutritional interventions that can substantially 

influence patient outcomes 4. Malnutrition, a prevalent condition among surgical patients, is 

increasingly recognized by the medical community as a potential detriment to surgical outcomes, 

contributing to protracted hospital stays, an increased risk of post-operative complications, and even 

increased mortality 5. Consequently, nutritional risk assessments and timely nutritional 

supplementation are now essential components of pre-operative care. These interventions seek to 

optimize the nutritional status of patients, strengthen their metabolic resilience, and improve 

surgical outcomes 6. 

It is also essential to maintain optimal nutrition during the postoperative period. It has a direct 

impact on wound healing and recovery, prevents infections and complications, and reduces the 

length of hospitalization 2, 7. Researches indicate that particular dietary components, such as 

proteins, immune-enhancing nutrients, and micronutrients, are potent determinants of surgical 

outcomes and recovery trajectories for patients 8-9. However, the efficacy of peri-operative 

nutritional interventions continues to be a contentious issue, necessitating additional rigorous 

scientific research 10. This study evaluated the available evidence regarding the efficacy of peri-

operative nutritional interventions in enhancing surgical recovery in patients undergoing general 

surgery. In doing so, the study seeks to provide clinicians and healthcare professionals with 

actionable insights and recommendations that can help them adopt effective nutritional strategies, 

thereby enhancing patient care standards. 

Despite the extensive research on the function of peri-operative nutritional interventions in surgical 

recovery, there are still several knowledge gaps. There is a dearth of comprehensive research 

investigating the peri-operative period as a continuous whole, as the majority of current studies tend 

to independently focus on pre-operative and post-operative stages 11-12. This void obscures our 

comprehension of the interaction between these stages and their cumulative impact on patient 

outcomes. There is an urgent need to determine the precise mechanisms by which these nutritional 

elements influence metabolic processes during the perioperative period. In addition, existing 

research does not adequately consider patient-centered outcomes. Although clinical outcomes such 

as surgical complications, duration of hospital stay, and mortality rates are essential, patient-

reported outcomes such as quality of life, comfort, and satisfaction are equally important and should 

be incorporated into future research to provide a holistic view of recovery 13-14. 

This study, therefore, investigated the effectiveness of peri-operative nutritional interventions in 

enhancing surgical recovery in patients undergoing general surgery to determine the effect of peri-

operative nutritional interventions on post-operative complications, hospital length of stay, and 

mortality rates. 

 

MATERIAL AND METHODS 

This was a prospective, randomized, controlled trial at a tertiary care hospital in KPK. Participating 

patients were adults who underwent elective general surgery from January 2022 to April 2023. 

Patients 18 and older who underwent elective general surgery were included in the study. 

Emergency surgery, inability to provide informed consent, pregnancy, preexisting chronic diseases 

affecting nutritional status (such as chronic renal failure, liver diseases, etc.), known allergies or 

intolerances to the nutritional supplements used in the study, and refusal to participate were our 

exclusion criteria. 
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Using a computer-generated random sequence, eligible participants were randomly assigned to two 

groups - the intervention group and control. The intervention group received nutritional 

interventions perioperatively, whereas the control group received standard routine care. 

To assure objectivity, the study was conducted under double-blind conditions. Participants and 

outcome evaluators remained oblivious of group assignments to minimize the bias. 

The intervention group received a perioperatively-tailored nutritional intervention regimen. This 

included the administration of high-protein nutritional supplements, immune-enhancing nutrients, 

and micronutrients pre- and post-operatively. While, control group received standard perioperative 

care including general dietary advice, in accordance with hospital guidelines in effect at the time. 

The intervention group was adhered to a preconception, intraoperative and postoperative nutrition 

management protocol. Prior to surgery, patients abstained from substantial food for six hours, 

consumed no more than 400ml of carbohydrates orally two hours beforehand, and had their fasting 

and preoperative blood glucose monitored. Before surgery, malnourished patients received enteral 

nutrition (EN) support for 7 to 10 days. Intraoperatively, a standard procedure was followed. 

Postoperatively, they received parenteral and enteral nutrition based on the gastrointestinal 

conditions of each individual. Six hours after surgery, they began with a liquid diet and progressed 

to semi-liquid and solid foods based on their gastrointestinal tolerance. In contrast, control group 

adhered to the standard protocol, abstaining from water for 4 hours and fasting for 8 hours prior to 

surgery. After a day on a liquid diet, they progressively resumed their normal diet. Postoperative 

care included monitoring of vital signs, nebulization of the airway, management of sleep, and 

establishment of discharge criteria 15. 

The primary outcomes were measured accordingly, of which the most important were postoperative 

complications, hospital length of stay, mortality rates, recovery rate and patients satisfaction rate. 

Using hospital approved questionnaires, secondary outcomes included patient-reported outcomes 

like life quality, comfort, and overall satisfaction were recorded and statistically analyzed. 

At baseline (pre-operative), immediately post-operative, and during follow-ups one month and three 

months post-operative, data was collected for complete assessment. Demographic information, 

medical history, surgical details, nutritional status, clinical outcomes, and patient-reported outcomes 

were also collected. 

SPSS was utilized to analyze the data. Comparisons between the intervention and control were 

conducted using Chi-square test for categorical variables. A p-value less than 0.05 was statistically 

significant. 

The study protocol was established for evaluation and approval by Institutional Evaluation Board. 

Prior to enrollment, all participants were provided written informed consent. The confidentiality of 

participants was maintained throughout the study. 

 

RESULTS 

Demographic characteristics of both intervention and control groups of patients indicated that each 

group had identical number of patients (n=123), having average age of 57.36+10.98 and 

60.12+11.33 years in intervention and control, respectively. In terms of gender distribution, males 

comprised 55.28 percent (n=68) of the intervention group and 52.03 percent (n=64) of the control 

group, whereas females comprised 44.72% (n=55) of the intervention group and 47.97 percent 

(n=59) of the control group. There were no statistically significant differences between the 

demographic characteristics of both groups (p>0.05). Baseline parameters were also recorded and 

there were no statistically significant differences (p>0.05) between intervention and control groups 

(Table 1). 

Hypertension was clearly the most prevalent comorbidity, afflicting 27% of the study's patients. 

18% of patients are diagnosed with diabetes, making it the second most prevalent comorbidity. 

Approximately 15% and 13% of patients, respectively, suffer from gastrointestinal disorders and 

respiratory problems (Figure 1). In intervention group, 58 patients underwent abdominal surgery, 

followed by 17 patients undergoing trauma surgery, 23 patients undergoing hepatobiliary surgery, 
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and 16 patients undergoing oncology surgery. 66 patients in the control group underwent abdominal 

surgery, followed by 25 patients undergoing hepatobiliary surgery, 12 patients undergoing trauma 

surgery, and 15 patients undergoing oncology surgery. There was no statistically significant 

difference in the distribution of surgery types between the two groups (p>0.49 for all categories) 

(Table 2). 

In intervention group, 18.7% of patients experienced post-operative complications, compared to 

39.8% of patients in the control group, statistically significant difference (p<0.05). The average 

length of hospitalization was reduced in intervention group. Concerning patient satisfaction, a 

greater proportion of patients in the intervention group reported moderate satisfaction (78 patients), 

followed by high satisfaction (30 patients) and low satisfaction (15 patients). In contrast, the 

majority of patients in the control group reported moderate satisfaction (65 patients), while more 

patients reported low satisfaction (30 patients) and slightly fewer reported high satisfaction (28 

patients) (p<0.05) (Table 3). In control group, incidence of venous thromboembolism was 13%, 

whereas it was only 6% in the intervention group. The incidence of sepsis was also higher in the 

control group, at 11%, compared to 5% in the intervention group. Additionally, intervention group 

had a lower rate of readmission within 30 days of discharge than the control group (Figure 2). 

 

Table 1: Patients demographic and baseline characteristics 
S. No Demographic and baseline 

characteristics 

Intervention 

group 

Control 

group 

Chi-square 

value 

p-value 

1 No. of patients 123 123 0.0061 1.00 

2 Age (Mean+SD) years 57.36+10.98 60.12+11.33 0.0063 0.9366 

3 Sex n(%) 

Male 

Female 

 

68 (55.28) 

55 (44.72) 

 

64 (52.03) 

59 (47.97) 

 

0.0299 

0.0386 

 

0.8626 

0.8442 

4 BMI (Mean+SD) 22.03+3.98 21.10+3.47 0.007 0.9335 

5 Nutritional status score 

Low (0-2) 

Medium (3-5) 

High (>5) 

 

31 

77 

15 

 

39 

71 

13 

 

0.5019 

0.0816 

0.0252 

 

0.4786 

0.7750 

0.8739 

6 Pre-operative blood glucose 

level (Mean+SD) mmol/L 

6.4+1.45 6.7+1.67 0.0083 0.9272 

7 Blood hemoglobin level 

(Mean+SD) g/dL 

12.78+1.03 12.55+0.98 0.0003 0.9854 

 

Figure 1: Comorbidities associated with the subjects 

 

28%

18%

11%
13%

3%

9%

15%

3%

Comorbidities (%)

Hypertension Diabetes mellitus Cardiac problems

Respiratory problems Renal diseases Liver diseases

Gastrointestinal disorders Neurological conditions

https://jptcp.com/index.php/jptcp/issue/view/79


Evaluating The Effectiveness Of Peri-Operative Nutritional Interventions In Enhancing Surgical Recovery In General 

Surgery Patients 

 

Vol. 30 No. 18 (2023): JPTCP (1818-1824) Page | 1822 

Table 2: Type of surgeries the patients underwent 

S. No Type of surgery Intervention 

group 

(n=123) 

Control 

group 

(n=123) 

Chi-square 

value 

p-value 

1 Abdominal surgery 58 66 0.2264 0.6342 

2 Hepatobiliary surgery 23 25 0.0113 0.9153 

3 Breast surgery 02 04 0.1549 0.6939 

4 Oncology surgery 16 15 0.0005 0.9829 

5 Trauma surgery 17 12 0.465 0.4952 

6 Others 07 01 2.989 0.8383 

 

Table 3: Post-operative clinical outcomes of the study groups 
S. No Clinical outcomes Intervention 

group 

(n=123) 

Control 

group 

(n=123) 

Chi-square 

value 

p-value 

1 Post-operative complications (%) 23 49 6.603 0.0101* 

2 Duration of hospital stay 

(Mean+SD) days 

3.1+1.24 5.5+2.30 4.1716 0.0411* 

3 Patients satisfaction (n) 

Low 

Moderate 

High 

 

15 

78 

30 

 

30 

65 

28 

 

4.2381 

0.5773 

0.6729 

 

0.0395* 

0.4473 

0.3880 

4 Mortality (n) 5 9 0.3003 0.5836 

*indicated that the value is significant at p<0.05 

 

Figure 2: Post-operative complications 
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Patients in the intervention group experienced fewer post-operative complications (23%) than those 

in the control group (49%), a finding consistent with a growing body of research indicating that 

nutritional optimization can reduce the incidence of complications such as wound infections, 

pneumonia, sepsis, and venous thromboembolism 16-17. These complications can lengthen hospital 

stays, have a negative impact on patient satisfaction and overall quality of life, and increase 

healthcare costs; therefore, their reduction is of great clinical significance. The average length of 

hospitalization was considerably shorter in the intervention group, at 3.1 days compared to 5.5 days 

in the control group. This suggested that the intervention not only reduced post-operative 

complications but also accelerated recovery. Higher patient satisfaction in the intervention group 

could be attributed to fewer complications, a shorter hospital stay, and potentially a better overall 

hospitalization experience. 

Our findings were consistent with the study revealing that nutritional status of surgical patients had 

substantial influence on their immune response and tissue recovery and also influenced the clinical 

outcomes. Additionally, patients suffering from severe malnutrition had prolonged median hospital 

stay and a greater incidence of postoperative complications 12. Multiple perioperative interventions 

bear the potential to accelerate patient recovery and improve cost effectiveness. The National 

Institute of Health Research commissioned the evidence synthesis to investigate the effectiveness of 

various types of multifaceted interventions for older adults undergoing elective inpatient surgery 18-19. 

Another study supported our findings and advocated for the implementation of a new enhanced 

recovery after surgery (ERAS) nutritional support protocol in carotid endarterectomy (CEA), which 

was capable of substantially improving the nutritional status of patients during the perioperative 

period. The postoperative levels of albumin, hemoglobin, creatinine, calcium, and magnesium were 

significantly higher in the ERAS group than control. In addition, the ERAS group had substantially 

shorter postoperative stays and higher average discharge satisfaction scores. This development of 

the neurosurgical ERAS nutritional support regimen has the potential to efficiently improve 

perioperative nutritional status and significantly reduce postoperative hospital stays 15. It was also 

reported that enteral formulations and supplementations revealed reduction in postoperative 

infections and length of hospital stay 20. 

 

CONCLUSION 

Our research demonstrated the possible advantages of implementing enhanced recovery after 

surgery (ERAS) nutritional protocol in surgical patients. The ERAS protocol demonstrated 

significant improvements in the postoperative clinical and biochemical parameters of patients, as 

well as a reduction in hospital duration of stay and increase in patient satisfaction upon discharge. In 

addition, the protocol did not increase the incidence of postoperative complications, demonstrating 

its safety. This suggested that ERAS nutritional program may be an effective intervention for 

optimizing perioperative nutritional status, improving patient outcomes, and enhancing healthcare 

efficiency. 
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