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Abstract 
Background: Enhanced Recovery After Surgery 

(ERAS) pathways combine evidence-based 

perioperative interventions to reduce surgical stress 

and accelerate functional recovery. Prospective data 

from dedicated oncology centres in India remain 

limited. This study evaluated feasibility, component-

level compliance and short-term outcomes following 

implementation of an institutional ERAS pathway in 

elective colorectal cancer surgery. 

Methods: This prospective, single-centre 

observational study analysed 50 consecutive adults 

undergoing elective colorectal cancer resection 

within an institutional ERAS pathway. The 

uploaded master chart contained operations 

performed from January 2024 to January 2025; the 

final protocol-approved study period should be 

verified before submission. The primary outcome 

was postoperative hospital length of stay, defined as 

the interval from surgery to discharge. Secondary 

outcomes included pathway compliance, recovery 

milestones, postoperative morbidity, 30-day 

readmission and mortality. Descriptive statistics 

were supplemented by exploratory non-parametric 

comparisons and Spearman correlation analyses. 

Results: Mean age was 56.4 +/- 12.3 years and 27 

patients (54.0%) were women. Rectal tumours 

accounted for 24 cases (48.0%) and colonic tumours 

for 26 (52.0%). Forty operations (80.0%) were 

minimally invasive: 21 robotic and 19 laparoscopic. 

Mean estimated blood loss was 255 +/- 61.7 mL. 

After exclusion of one implausible 13,000-mL 

entry, mean intraoperative crystalloid administration 

was 1,620 +/- 213 mL. Oral intake commenced by 

postoperative day 1 in 49 patients (98.0%), and all 

patients mobilised by postoperative day 1. 

Postoperative length of stay was evaluable in 43 

patients; the median was 8 days (interquartile range 

7-8.5) and the mean was 7.6 +/- 1.3 days. Median 

stay did not differ significantly between minimally 

invasive and open surgery (7.5 vs 8 days; P=0.841) 

or between rectal and colonic surgery (7 vs 8 days; 

P=0.125). Robotic surgery was associated with a 

shorter median stay than laparoscopy in an 

exploratory analysis (7 vs 8 days; P=0.008), but this 

unadjusted finding should be interpreted cautiously. 

Two complications were confirmed from explicit 

complication and Clavien-Dindo fields (4.0%), both 

grade I paralytic ileus. A third narrative ileus entry 

was discordant with the complication flag and 

requires source verification. No 30-day death 

occurred, and no readmission was recorded among 

47 patients with complete follow-up. 

Conclusion: Institutional ERAS implementation was 

feasible and achieved high adherence to 

preoperative and early recovery components. The 

corrected patient-level analysis showed a median 

postoperative stay of 8 days, substantially shorter 

than the admission-to-discharge estimate in the 

dissertation. The study remains limited by its single-

arm design, small sample size, incomplete date 

fields and internal data discrepancies. Prospective 

comparative evaluation with predefined compliance 

metrics and audited outcome capture is warranted. 
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I. Introduction 
Major colorectal surgery initiates a 

neuroendocrine and inflammatory stress response 

characterised by insulin resistance, catabolism, fluid 

retention, impaired gastrointestinal motility and 

reduced functional capacity. Traditional 

perioperative practices such as prolonged fasting, 

liberal fluid administration, routine gastric 

decompression, delayed feeding and extended bed 

rest may amplify these disturbances. 1 

Enhanced Recovery After Surgery (ERAS) 

developed from the concept that coordinated 

multimodal perioperative care can attenuate surgical 

stress more effectively than isolated interventions. 

Contemporary ERAS pathways include patient 
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education, nutritional optimisation, abbreviated 

fasting, carbohydrate loading, minimally invasive 

surgery when appropriate, opioid-sparing analgesia, 

normothermia, individualised fluid therapy, early 

oral intake and early mobilisation. 2-5 

Randomised trials, meta-analyses and 

systematic reviews have shown that ERAS 

pathways can shorten hospital stay and reduce 

postoperative morbidity without increasing 

readmission or mortality. The clinical benefit 

depends on protocol fidelity rather than nominal 

adoption, and implementation may be particularly 

challenging in resource-constrained settings where 

institutional discharge policies, routine intensive-

care admission and limited audit infrastructure 

influence recovery. 6-11 

The present study evaluated the feasibility, 

protocol compliance and short-term outcomes of an 

institutional ERAS pathway in patients undergoing 

elective colorectal cancer surgery. A patient-level 

reanalysis of the uploaded master chart was 

undertaken to correct previously reported summary 

statistics and explore factors associated with 

postoperative length of stay. 

 

II. Methods 
Study design and setting 

This was a prospective, single-centre 

observational study conducted in the Department of 

Surgical Oncology at Kidwai Memorial Institute of 

Oncology, Bengaluru, India. The master chart 

contained 50 consecutive patients whose recorded 

operations occurred between January 2024 and 

January 2025. Because the dissertation stated a 

different study period, the final dates must be 

reconciled with the ethics-approved protocol and 

source documents before submission. 

 

Participants 

Adults with histologically or radiologically 

confirmed colorectal malignancy undergoing 

elective colorectal resection within the institutional 

ERAS pathway were eligible. Emergency surgery, 

benign disease, bowel obstruction, damage-control 

surgery, multivisceral resection, inability to follow 

the pathway and inadequate follow-up were listed as 

exclusions. The approved upper age criterion 

requires verification because the dissertation and 

master chart were not fully concordant. 

 

ERAS pathway 

Preoperative care included structured 

counselling, nutritional and medical optimisation, 

regular diet on the evening before surgery, clear 

fluids until two hours before anaesthesia, 

carbohydrate loading, physiotherapy and non-opioid 

pre-emptive analgesia. Mechanical bowel 

preparation was used in all recorded patients. 

Intraoperative care comprised general anaesthesia, 

regional analgesia, active warming, fluid 

management aimed at near-zero balance, avoidance 

of opioids where possible and minimally invasive 

surgery when appropriate. Postoperative care 

focused on early removal of tubes and catheters, 

early oral intake, multimodal analgesia, 

physiotherapy and mobilisation. 

 

Outcomes 

The primary outcome for the revised 

analysis was postoperative hospital length of stay, 

calculated from the recorded date of surgery to the 

first discharge date. Records with missing dates, 

impossible chronological sequences or postoperative 

stays exceeding 30 days because of apparent data-

entry errors were excluded from the primary 

analysis. Secondary outcomes included ERAS 

component compliance, time to oral intake, time to 

regular diet, mobilisation, intensive-care stay, 

postoperative complications, 30-day readmission 

and mortality. Complications were considered 

confirmed when the explicit complication field or 

Clavien-Dindo field indicated an event. 

 

Statistical analysis 

Continuous variables were summarised as 

mean with standard deviation when approximately 

symmetric and as median with interquartile range 

for skewed or ordinal outcomes. Categorical 

variables were expressed as counts and percentages. 

Postoperative length of stay was compared between 

two groups using the Mann-Whitney U test. 

Associations between continuous variables and 

length of stay were assessed using Spearman rank 

correlation. All tests were two-sided, and P<0.05 

was considered statistically significant. Because the 

study was small, observational and not powered for 

subgroup comparisons, inferential analyses were 

considered exploratory and no multivariable model 

was fitted. The manuscript was prepared in 

accordance with the STROBE statement. 12 

 

Ethics 

The study was conducted after Institutional Ethics 

Committee approval, and written informed consent 

was obtained from all participants. 
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III. Results 
Patient characteristics 

The cohort included 50 patients with a mean age of 

56.4 +/- 12.3 years (range 25-79). Women 

constituted 54.0% of the cohort. Twenty-four 

patients had rectal cancer and 26 had colonic cancer. 

Almost all patients were ASA grade II. Mean body 

mass index was 23.2 +/- 1.0 kg/m2, mean 

haemoglobin was 11.8 +/- 0.5 g/dL and mean 

albumin was 4.01 +/- 0.15 g/dL. 

 

Characteristic Value 

Age, years 56.4 +/- 12.3 (range 25-79) 

Female sex 27 (54.0%) 

Male sex 23 (46.0%) 

BMI, kg/m2 23.2 +/- 1.0 

Haemoglobin, g/dL 11.8 +/- 0.5 

Serum albumin, g/dL 4.01 +/- 0.15 

ASA grade I 1 (2.0%) 

ASA grade II 49 (98.0%) 

Rectal cancer 24 (48.0%) 

Colonic cancer 26 (52.0%) 

 

Operative characteristics 

Robotic surgery was performed in 21 

patients, laparoscopic surgery in 19 and open 

surgery in 10; thus, 80.0% underwent a minimally 

invasive procedure. The most frequent operations 

were left hemicolectomy, low anterior resection and 

right hemicolectomy. Mean estimated blood loss 

was 255 +/- 61.7 mL. The master chart contained 

one implausible crystalloid value of 13,000 mL; 

after excluding this value, mean intraoperative fluid 

administration was 1,620 +/- 213 mL. Regional 

anaesthesia was recorded in all 50 patients, near-

zero fluid balance in 49, normothermia in 48, 

intraoperative opioid avoidance in 49 and blood 

transfusion avoidance in 49. 

 

Operative variable n (%) or summary 

Robotic approach 21 (42.0%) 

Laparoscopic approach 19 (38.0%) 

Open approach 10 (20.0%) 

Minimally invasive surgery 40 (80.0%) 

Estimated blood loss, mL 255 +/- 61.7; median 250 (IQR 200-300) 

IV fluid, mL (n=50) 1,620 +/- 213; median 1,600 (IQR 1,500-1,700) 

Regional anaesthesia 50 (100.0%) 

Near-zero fluid balance 49 (98.0%) 

Normothermia maintained 48 (96.0%) 

Intraoperative opioid avoided 49 (98.0%) 

Blood transfusion required 1 (2.0%) 

 

ERAS compliance and recovery milestones 

Preoperative counselling, nutritional 

assessment, medical optimisation, abbreviated 

fasting, carbohydrate loading and physiotherapy 

were documented for all patients. Non-opioid pre-

emptive analgesia was administered to 47 patients. 

Oral intake commenced on postoperative day 0 in 

one patient, day 1 in 48 and day 2 in one. Regular 

diet was achieved on day 1 in one patient, day 2 in 

45 and day 3 in four. Mobilisation began by 

postoperative day 1 in all patients. Nasogastric tubes 

were removed by postoperative day 1 in all patients; 

however, routine nasogastric placement, drain 

placement and intensive-care admission indicate 

incomplete alignment with contemporary ERAS 

principles. 

 

Recovery component Result 

Non-opioid pre-emptive analgesia 47 (94.0%) 

NG tube removed by POD 1 50 (100.0%) 

Oral intake by POD 1 49 (98.0%) 
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Regular diet by POD 2 46 (92.0%) 

Mobilisation by POD 1 50 (100.0%) 

Postoperative physiotherapy 50 (100.0%) 

No documented PONV 50 (100.0%) 

Antiemetic prophylaxis 33 (66.0%) 

Median ICU stay 2 days (IQR 2-2) 

 

Length of stay and exploratory analyses 

Valid postoperative length-of-stay data 

were available for 43 patients. The mean stay was 

7.6 +/- 1.3 days, the median was 8 days (IQR 7-8.5), 

and the range was 3-11 days. Seven records were 

excluded because of missing discharge data, 

impossible date sequences, an invalid year or an 

implausible 130-day postoperative interval. 

Median postoperative stay was 7.5 days 

among minimally invasive procedures and 8 days 

after open surgery (P=0.841). Median stay was 7 

days after rectal surgery and 8 days after colonic 

surgery (P=0.125). Robotic surgery had a shorter 

median stay than laparoscopic surgery (7 vs 8 days; 

P=0.008). This latter association was exploratory, 

unadjusted and susceptible to selection bias, 

temporal effects and differences in case complexity. 

Age, BMI, haemoglobin, albumin, 

estimated blood loss and intraoperative fluid volume 

were not significantly correlated with postoperative 

length of stay. Spearman coefficients were small 

and all P values exceeded 0.25, except for no 

variable. 

 

Comparison Group 1 Group 2 P value 

Surgical approach 
MIS: 7.5 days (IQR 7-9), 

n=34 

Open: 8 days (IQR 7-8), 

n=9 
0.841 

Tumour site 
Rectal: 7 days (IQR 7-8), 

n=19 

Colon: 8 days (IQR 7-9), 

n=24 
0.125 

MIS subtype 
Robotic: 7 days (IQR 6-8), 

n=17 

Laparoscopic: 8 days (IQR 

7-9), n=17 
0.008 

 

Postoperative morbidity, readmission and 

mortality 

Two confirmed postoperative 

complications were identified from the explicit 

complication and Clavien-Dindo fields, yielding a 

confirmed morbidity rate of 4.0%. Both were 

paralytic ileus managed conservatively and 

classified as Clavien-Dindo grade I. No anastomotic 

leak, surgical-site infection, thromboembolic event 

or postoperative death was recorded. Readmission 

data were complete for 47 patients, with no recorded 

30-day readmissions. 

 

IV. Discussion 
This prospective observational study 

demonstrates that a structured ERAS pathway can 

be delivered with high adherence to counselling, 

nutritional assessment, shortened fasting, early 

feeding and early mobilisation in a high-volume 

Indian tertiary oncology centre. These elements are 

consistent with the multimodal principles and 

current recommendations of ERAS care. 2-5 

The revised patient-level analysis 

materially changed the principal outcome: 

postoperative hospital stay was 7.6 days on average 

with a median of 8 days, rather than the previously 

reported admission-to-discharge estimate of 

approximately 12 days. The discrepancy arose from 

inconsistent outcome definitions and date-field 

errors, underscoring the importance of analysing the 

primary endpoint directly from validated source 

dates. Early oral intake and mobilisation were 

achieved in nearly all patients, both of which are 

central functional components of ERAS pathways. 

4,5 

The absence of a significant difference in 

length of stay between minimally invasive and open 

procedures may reflect the small open-surgery 

group, selection of relatively fit patients and the 

effect of a common postoperative pathway. A 

shorter stay after robotic than laparoscopic surgery 

was observed, but this finding should not be 

interpreted as evidence of robotic superiority 

because the analysis was unadjusted, only 34 

patients contributed to the comparison, and case 

selection, learning curve, tumour location and 

calendar time may explain the difference. 

Recorded morbidity was low. Two 

confirmed grade I ileus events produced a 4% 

morbidity rate, although one discordant narrative 

entry could increase the rate to 6% if verified. The 

absence of major complications, leaks, surgical-site 
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infection and mortality is favourable but must be 

interpreted cautiously because the sample was small, 

almost all patients were ASA II, and surveillance 

definitions were not clearly prespecified. Formal 

source-document adjudication is essential before 

submission. 

Several pathway elements warrant 

refinement. Nasogastric tubes were placed in all 

patients, drains in most patients, and every patient 

received postoperative intensive-care monitoring. 

These practices may be appropriate in selected cases 

but are not necessarily concordant with mature 

ERAS pathways when applied routinely. Protocol 

compliance should therefore be reported as 

component-specific adherence to a prospectively 

defined standard rather than as a single overall 

percentage. 4,9-11 

The study is strengthened by prospective 

enrolment, a homogeneous malignant-disease cohort 

and detailed component-level data. Its limitations 

include the single-centre, single-arm design; small 

sample size; lack of a conventional-care comparator; 

incomplete follow-up fields; discrepant 

complication entries; inconsistent date recording; 

and inability to perform reliable adjusted modelling. 

The findings should be viewed as evidence of 

feasibility and quality-improvement potential rather 

than causal proof of ERAS effectiveness. 

 

V. Conclusion 
A multidisciplinary ERAS pathway was 

feasible in elective colorectal cancer surgery and 

achieved high adherence to early feeding and 

mobilisation. After correction of the outcome 

definition and patient-level date validation, median 

postoperative hospital stay was 8 days. Recorded 

confirmed morbidity was 4%, with no 30-day 

mortality or readmission among patients with 

complete follow-up. The manuscript should not be 

submitted until all discrepant dates, the additional 

narrative ileus event, the study period and the ethics-

approved eligibility criteria have been verified 

against source documents. 
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