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Introduction
The postoperative management of patients undergoing 
colorectal surgery has been widely discussed in the past, as 
colorectal surgery is associated with high in-hospital costs 
and frequent postoperative hospitalizations worldwide, 

mainly related to colorectal cancer.1,2 As a result of these 
high costs and the high morbidity associated with colorectal 
surgery, strategies have been implemented to improve surgical 
outcomes and reduce expenses, including the enhanced 
recovery after surgery (ERAS) protocol.3 This consists of a 
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Aim: To evaluate the clinical outcomes of an ambulatory colorectal surgery protocol based on the enhanced recovery after surgery (ERAS) 
recommendations.

Method: A retrospective observational cohort study was conducted involving adult patients who underwent major colorectal surgery under ERAS 
between 2022 and 2024. To qualify for ambulatory surgery, patients were required to undergo preoperative counseling, have family support, 
demonstrate medical adherence, and be classified as American Society of Anesthesiology (ASA) I or II. Patients who underwent complex procedures, 
required intensive care, or were considered at high social risk were excluded. The outcomes assessed included gastrointestinal recovery, complications, 
reinterventions, hospital readmissions, and length of stay exceeding 30 days.

Results: A total of 114 patients were treated according to the institutional protocol, of whom 14.9% (17/114) were eligible for outpatient colorectal 
surgery. The median age was 60 years, and 82.4% (14/17) were men classified as ASA II who underwent anterior rectal resection or right hemicolectomy 
for primary adenocarcinoma. The median length of hospital stay was 19 hours [interquartile range (IQR): 15-21], with a median time to oral recovery 
of 6 hours (IQR: 4-6) and a median time to flatus passage of 10 hours (IQR: 6-11). There were no reinterventions or readmissions within 30 days 
postoperatively.

Conclusion: Ambulatory colorectal surgery performed under the ERAS protocol can be conducted safely. The success of such protocols relies on 
careful patient selection, a multidisciplinary approach, and care tailored to each patient and their treatment plan.
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series of medical interventions at different stages of the surgical 
procedure, aimed at improving perioperative outcomes 
through a multidisciplinary and comprehensive approach.3 
First implemented in colorectal surgery, ERAS has since been 
associated with a reduction in complications, as well as shorter 
hospital stays, faster bowel recovery, better management of 
pain and nausea, and lower costs.4-6

Although ERAS has proven to be a strategy that improves 
clinical outcomes and reduces costs, new questions have 
emerged regarding the future of ambulatory colorectal surgery 
and the feasibility of performing ambulatory colorectal 
resections under multidisciplinary care. Recent publications 
have also suggested more personalized approaches to the ERAS 
protocol, based on the procedure and patient preferences.7 
Ambulatory colorectal surgery is defined as the performance 
of major colorectal surgery or major bowel resection with 
a postoperative stay of less than 24 hours.8 The first series 
published on this approach was performed in Lyon by a group 
of general surgeons using a multidisciplinary protocol based 
on ERAS recommendations, in which five patients underwent 
outpatient colectomy with satisfactory clinical results.9

Currently, although there are some publications on outpatient 
colorectal surgery with or without ERAS recommendations, 
their implementation continues to be questioned by those 
who argue that it is not possible to anticipate all adverse 
postoperative events that may benefit from hospital 
management.10 On the other hand, proponents of these 
initiatives suggest that their success depends on adequate 
and accurate patient selection for ambulatory colorectal 
resections, with outcomes comparable to those of standard 
care.7,8,11,12 However, in many regions, there are no reports 
regarding the use of ERAS in ambulatory colorectal surgery. 
This study, therefore, aims to evaluate the clinical outcomes 
of an ambulatory colorectal surgery protocol under ERAS in a 
high-complexity institution.

Materials and Methods

Study Design, Setting, and Patients
A retrospective observational cohort study was conducted 
that included patients over 18 years of age with colorectal 
pathologies requiring major colorectal surgery (defined as 
a procedure duration of more than two hours), who were 
submitted to the outpatient colorectal surgery protocol 
according to ERAS recommendations between December 
2022 and June 2024.
This study was conducted in a high-complexity institution 
that has been implementing the ERAS protocol for major 
colorectal surgery since October 2022 and was certified as an 
ERAS institution on October 30, 2023. This clinical project 
was approved under code 2023.023E1 by the Institutional 

Ethics Committee and was conducted in accordance with the 
standards established by the Declaration of Helsinki.13 For this 
type of study, formal consent is not required.
The reporting of this study follows the Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) 
statement guidelines to ensure clarity, transparency, and 
completeness in observational research.

Inclusion and Exclusion Criteria for Ambulatory Colorectal 
Surgery Under the ERAS Protocol
The inclusion criteria for the protocol were as follows:
• Patients classified as American Society of Anesthesiology 
(ASA) I or II, according to the ASA scale.14

• Adequate family support, defined as the presence of a close 
family member or constant caregiver who understands the 
patient’s medical situation and care before and after surgery, 
and who has a history of adherence to agreed-upon treatments 
for other procedures, either for the patient or for themselves.
• Preoperative counseling for ambulatory care, in which the 
patient and their companion were informed about the planned 
discharge 24 hours after surgery and asked whether they 
wanted this type of care. If accepted, the patient was enrolled 
in the protocol; if refused, hospital management with the 
ERAS protocol was provided.
• Constant sources of contact, defined as having at least two 
means of telephone communication through social networks 
or access to a signal network to receive calls, verified before 
the patient’s discharge. Additionally, proximity to the health 
facility was considered for possible readmission, defined as 
living in the city where the procedure was performed. 
The exclusion criteria were as follows:
• Patients undergoing complex colorectal surgery involving 
ileoanal pouch creation, abdominoperineal resection, 
enterocutaneous fistula repair, or the need for multiple or 
synchronous colectomies.
• Previous major abdominal surgery.
• Perioperative intensive care unit (ICU) admission.
• Need for anticoagulation due to medical comorbidities.
• High social risk, defined as living outside the city where 
the procedure was performed, lacking an adequate support 
network, using psychoactive substances, or being a chronic 
smoker (with more than two years of tobacco use).
• Stoma creation, defined as any type of ileostomy or 
colostomy. 

Preoperative, In-Hospital, and Postoperative Management 
Under the ERAS Protocol
Preoperative, in-hospital, and postoperative management 
was shared among the multidisciplinary team. The colorectal 
surgeon was responsible for the preoperative medical 
assessment, surgical intervention, and postoperative follow-
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up, including medication prescriptions and evaluation of 
the patient’s clinical status. In the postoperative period, 
the surgeon also managed the regular diet and hospital 
discharge. Anesthesiologists performed the preoperative 
evaluation (such as the Physiological and Operative Severity 
Score for the Enumeration of Mortality and Morbidity scale), 
administered preoperative medications, managed hydration 
and hemodynamic support during surgery, and controlled 
postoperative pain with oral or epidural analgesics.15

A nurse assigned to patients under the ERAS protocol 
provided preoperative instructions, monitored patients up 
to six hours before surgery, and managed bowel preparation, 
antibiotic prophylaxis, and maltodextrin administration. 
Postoperatively, the nurse conducted telephone follow-ups 
for up to 30 days after surgery. The nutrition service assessed 
nutritional status and provided personalized nutrition plans, 
whereas the physiotherapy team focused on cardiovascular 
and musculoskeletal improvement before and after surgery, 
promoting early mobilization and respiratory stimulation.

Hospital Discharge and Outpatient Follow-Up
To define a safe discharge under the ambulatory colorectal 
surgery protocol, the following criteria were used: independent 
ambulation, tolerance of oral intake between the first 4 
and 8 postoperative hours, stable vital signs, paraclinical 
tests without abnormalities or within expected limits, pain 
controlled with oral medication, and consent from both the 
patient and companion for discharge.
Before leaving the hospital, the discharge procedure was 
explained to the patient, who could choose to accept or 
decline it and continue under standard ERAS management if 
uncomfortable with early discharge. Patients were provided 
with the telephone numbers of their attending colorectal 
surgeon and the ERAS protocol nurse to contact in case of 
any warning signs or symptoms. Each patient was offered two 
follow-up appointments with their attending surgeon within 
30 days of surgery, scheduled according to the patient’s 
preference.
All patients were followed up by telephone on the day after 
discharge and at 5, 7, 10, 15, and 30 days postoperatively 
by the nurse responsible for the ERAS protocol, who actively 
sought out symptoms and warning signs during conversations 
with the patient’s companion. During this period, patients also 
had follow-up appointments with their attending physician, 
who conducted a detailed interview and physical examination 
to rule out any complications. At the end of the 30-day 
period, follow-up was concluded in accordance with the ERAS 
protocol. 

Variables and Data Source Measurements
Clinical characteristics collected included age, sex, medical 
history, ASA classification, and preoperative nutritional status. 

Intraoperatively, the type of primary anastomosis, blood loss, 
and the need for supportive measures such as vasoactive agents 
or transfusions were recorded. In-hospital outcomes included 
hours to oral tolerance, time to passage of flatus and stool after 
surgery, and total hours of hospitalization since admission. In 
the postoperative period, medical and surgical complications 
by system, severity of complications according to the Clavien-
Dindo scale, and surgical reinterventions were measured.16

Hospital readmission was defined as any visit to the emergency 
department within 30 days of surgery. The presence of 
complications, ICU admission, and reinterventions were 
also recorded after discharge. To measure adherence to 
ERAS recommendations at different stages, the percentage of 
compliance was obtained using the European Network for 
Child and Adolescent Research and Education (ENCARE) 
software. All outcomes were assessed during hospitalization 
and within 30 days after surgery.

Bias
Although bowel recovery times are available in clinical 
records through the progress or follow-up notes of the 
attending surgeon, these times may vary, as the notes are often 
uploaded into the system hours or minutes after the patient 
was interviewed during rounds. To reduce this bias, the 
institutional ERAS program provides patients with a physical 
form on which they, along with their companion or floor nurse, 
must record the date and time of oral tolerance, flatus, and 
stool passage immediately after each event (Supplementary 
Material). This form is collected at discharge and stored in the 
confidential files of the institutional ERAS program, available 
upon request. 

Statistical Analysis
Hospital data were entered into the ENCARE system, accessed 
through the institutional license of the ERAS Society. These 
data were subsequently verified against the physical forms 
completed by nurses and patients and corrected if necessary. 
For analysis, the data were transferred to REDCap. Statistical 
analysis was conducted using RStudio Version 4.4.3.
Quantitative variables are presented as medians and 
interquartile ranges (IQRs) due to their asymmetric 
distribution. Qualitative variables are reported as absolute 
and relative frequencies. Given the descriptive nature of this 
study, no statistical tests were performed to compare groups 
or variables.

Results

Characteristics of Patients
Since the implementation of the ERAS protocol in the 
institution in 2022, 114 patients have undergone surgery under 
these recommendations and completed their 30-day follow-
up after discharge. Figure 1 shows the patients who met the 
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inclusion and exclusion criteria. Of these, 14.9% (17/114) met 
the criteria for inclusion in the ambulatory colorectal surgery 
program. In this group, the median age was 60 years (IQR: 
48-73), 64.7% (11/17) were men, and 82.4% (14/17) were 
classified as ASA II. The most common procedure was anterior 
rectal resection, performed in 58.8% (10/17) of patients, 
followed by right hemicolectomy, with primary anastomosis 
performed in all cases. All surgical procedures were performed 
laparoscopically for the management of benign or malignant 
pathologies. The most common diagnosis, based on the 
institutional pathology reports from surgical specimens, was 
primary adenocarcinoma in 76.5% (13/17) of patients. Other 
clinical characteristics are listed in Table 1. 

Adherence to ERAS Recommendations
The overall compliance with ERAS recommendations in 
patients undergoing ambulatory colorectal surgery was 

91.4%. Since the protocol’s implementation, compliance 
with the preoperative, intraoperative, and perioperative 
phases has consistently ranged from 85% to 95%. Specific 
items-such as nutritional status assessment, maltodextrin 
administration, anemia screening and treatment, nausea and 
vomiting prophylaxis, avoidance of surgical drainage, and 
thromboprophylaxis-achieved 100% compliance. Among 
active smokers, 50% (1 out of 2) achieved smoking cessation 
prior to surgery. In the postoperative phase, compliance was 
the lowest at 77.9%, primarily due to early mobilization, 
which had a compliance rate of 76.5% among the analyzed 
patients.

In-Hospital and 30-Day Post-Discharge Outcomes
In-hospital and 30-day outcomes are shown in Table 2. The 
median length of hospital stay was 19 hours (IQR: 15, 21). For 
in-hospital outcomes, the median time to oral tolerance was 6 

Figure 1. Selection of patients undergoing ambulatory colorectal surgery
ERAS: Enhanced recovery after surgery, ASA: American Society of Anesthesiology, ICU: Intensive care unit
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hours (IQR: 4, 6), the median time to flatus passage was 10 
hours (IQR: 6, 11), and the median time to first postoperative 
bowel movement was 12 hours (IQR: 9.75, 15.25). Prior to 
discharge, the median white blood cell count was 6.43 x 109/L 
(IQR: 5.22, 12.20), whereas the median hemoglobin level was 
13 g/dL (IQR: 11.8, 13.97).
Complications occurred in 5.9% (1/17) of patients undergoing 
the outpatient colorectal surgery protocol. This involved 
a patient who presented with an episode of vomiting after 
ingesting clear liquids one hour after the procedure. A dose 
of metoclopramide was administered, and the oral route was 
reattempted with clear liquids, which were fully tolerated by 7 
hours postoperatively. Given the tolerance of the oral route and 

the passage of flatus and stool without issue, the patient was 
discharged 22 hours after the procedure. In non-ambulatory 
ERAS patients, the most common in-hospital complication was 
postoperative ileus (9/24), followed by gastrointestinal bleeding 
(4/24) and postoperative nausea and vomiting (3/24) (deleted).
During the subsequent 30 days of follow-up, the median time 
to the in-person postoperative visit was 30 days (IQR: 13, 30), 
with the remainder of follow-up conducted by telephone with 
the attending physician and the ERAS nurse on the established 
postoperative days. At the end of follow-up, none of the 
patients who underwent the ERAS-recommended outpatient 
colorectal surgery protocol experienced readmissions, re-
interventions, or other complications. 

Table 1. Sociodemographic and clinical characteristics of patients 
undergoing ambulatory colorectal surgery under ERAS

Variable
Patients in the 
ambulatory ERAS 
group (n=17)

Age, median [IQR] 60 [48, 73]

Gender, (%)

Men 11 (64.7)

Women 6 (35.3)

BMI, median [IQR] 24.68 [21.30, 28.64]

Smoker, (%) 2 (11.8)

Diabetes mellitus, (%) 1 (5.9)

Pulmonary or heart disease, (%) 1 (5.9)

Preoperative chemotherapy, (%) 2 (11.8)

Preoperative radiotherapy, (%) 1 (5.9)

Procedure performed, (%)

Right hemicolectomy 5 (29.4)

Left hemicolectomy 1 (5.9)

Anterior rectal resection 10 (58.8)

Hartmann colostomy closure with rectal 
stump remodeling 1 (5.9)

ASA classification, (%)

ASA I 3 (17.6)

ASA II 14 (82.4)

Final diagnosis

Primary adenocarcinoma or other 
malignant neoplasm 13 (76.5)

Diverticular disease 2 (11.8)

Mild non-specific sigmoiditis 1 (5.9)

Other benign disorders or benign 
neoplasms 1 (5.9)

ERAS: Enhanced recovery after surgery, IQR: Interquartile range, BMI: 
body mass index, ASA: American Society of Anesthesiology 

Table 2. In-hospital and 30-day follow-up clinical outcomes

Variable Patients in the ambulatory 
ERAS group (n=17)

First passage of stool, hours, 
median [IQR] 12.00 [9.75, 15.25]

Tolerance to oral intake, 
hours, median [IQR] 6.00 [4.00, 6.00]

Complications, n (%) 1 (5.9)

Postoperative nausea and 
vomiting (%) 1 (100.0% of complications)

Hospital stay, hours, median 
[IQR] 19.00 [15.00, 21.00]

Variable Ambulatory ERAS patients (n=17)

Pre-discharge vital signs and labs

Systolic blood pressure 
(mmHg), median [IQR] 131.00 [120.00, 145.75]

Pulse rate (bpm), median 
[IQR] 72.00 [65.00, 78.00]

Glasgow Coma scale, median 
[IQR] 15.00 [15.00, 15.00]

Hemoglobin (g/dL), median 
[IQR] 13.00 [11.80, 13.97]

White blood cell count  
(x 109/L), median [IQR] 6.43 [5.22, 12.20]

Sodium (mmol/L), median 
[IQR] 141.00 [139.00, 142.00]

Potassium (mmol/L), median 
[IQR] 4.35 [4.03, 4.60]

30-day clinical outcomes

Readmissions, (%) 0 (0.0)

Reinterventions, (%) 0 (0.0)

Complications, (%) 0 (0.0)

IQR: Interquartile range, ERAS: Enhanced recovery after surgery
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Discussion
In this study, the implementation of an outpatient colorectal 
surgery protocol according to ERAS recommendations resulted 
in favorable clinical outcomes in a safe manner. The most 
important measurable outcome of outpatient colorectal surgery 
protocols, in terms of safety and clinical effectiveness, is the 
readmission rate of patients undergoing these protocols.11,17 
In the available literature, hospital readmission rates for 
outpatient colorectal surgery range from 1.4% to 13.7%, 
depending on the series analyzed, the care protocol used, 
and the medical center. One of the largest patient series was 
recently published by Curfman et al.18 in 2023, in which 326 
patients undergoing major colorectal surgery were analyzed, 
of whom 35.3% (115/326) underwent an outpatient surgical 
protocol according to ERAS recommendations. The inclusion 
and exclusion criteria were very similar to those proposed 
in this analysis, excluding patients with stoma creation, 
previous abdominal surgery, and major comorbidities. The 
results showed that 4.3% (5/115) returned to the emergency 
department, and one patient presented with postoperative 
urinary retention requiring readmission.
Despite these satisfactory clinical results, those who disagree 
with such protocols have raised several points that should 
be considered in their implementation. First, it is argued 
that some patients prefer standard care and that those who 
undergo outpatient protocols may have a less favorable clinical 
experience.10 However, a recent publication by Curfman et 
al.19 compared the experiences of 50 patients undergoing 
outpatient surgery under ERAS with 50 patients treated under 
conventional ERAS. They found that most patients appreciated 
being included in the protocol and that 85.37% would choose 
it again. On the other hand, the protocol presented in this 
article, like others, offers the option of continuing with 
conventional ERAS management if preferred.18-21

Second, it is suggested that in addition to having access to 
the health system and the necessary tools, there must be 
direct resources available either from the treating institution 
or the patient.10 This was previously shown by Geyer et al.22 
in 2020, where they found that people in rural areas tended 
to have higher mortality from colorectal cancer due to their 
distance from the ambulatory surgical center. In such cases, it 
is recommended that the distance from the patient’s residence 
to the medical center be considered in the inclusion and 
exclusion criteria, as in resource-limited contexts, this can 
become a conditioning factor that may affect patient safety and 
the possibility of readmission if needed. However, the protocol 
presented in this article was carried out in an institution that 
mainly treats patients within the primary health care system 
of a middle-income country.23 Therefore, outpatient colorectal 
surgery under ERAS could be performed in regions with limited 
health care systems and not only in areas with greater resources.

Another point of discussion is the heterogeneity of the 
inclusion and exclusion criteria established for these protocols, 
since each institution that has published its results has done 
so according to its clinical data or the available evidence.10 
Although there is still no consensus among the institutions 
implementing these protocols, stoma creation, social risk, 
patient deterioration, and substantial associated comorbidities 
are commonly established criteria in most of the published 
results, which brings us closer each day to a unified standard.17

A systematic review conducted by Siragusa et al.24 showed that 
despite this heterogeneity, among the 1,296 patients analyzed 
across 11 studies, readmission and surgical reoperation rates 
were 5% and 1%, respectively. This suggests that, while 
further progress is needed in unifying criteria, outpatient 
colorectal surgery can be a safe alternative in selected cases, 
with favorable clinical outcomes and low rates of readmission 
or reoperation.
In the present analysis, the main limitation encountered 
was the sample size available after two years of protocol 
implementation. Nevertheless, one of the key factors in 
the success of ambulatory colorectal surgery remains the 
appropriate selection of patients.24 The objective of these 
initiatives is not for all major colonic resections to be 
ambulatory, but for all eligible cases to be safely included, 
achieving favorable clinical results.
This study has several limitations that should be 
acknowledged. First, the small sample size substantially 
limits the statistical power and generalizability of the findings, 
making it difficult to draw broad conclusions or identify rare 
adverse outcomes. Second, the absence of a control group 
precludes any comparative analysis to determine whether 
ambulatory management confers superior outcomes. Third, 
the retrospective design is inherently subject to selection bias, 
particularly given the strict inclusion criteria, which favored 
younger, healthier patients with adequate social support 
and technological access. This highly selected population of 
patients undergoing colorectal surgery may not reflect the 
broader cohort. Additionally, the reliance on self-reported 
postoperative recovery times-recorded by patients and 
companions-introduces the possibility of measurement bias. 
Finally, the lack of adjustment for potential confounding 
factors may affect the interpretability of the results.

Conclusion
In conclusion, ambulatory colorectal surgery represents 
a substantial advancement in surgical practice, offering a 
patient-centered approach that can be safely implemented 
under the right conditions. This analysis demonstrates that, 
when guided by the ERAS protocol, this modality is feasible. 
Moreover, meticulous postoperative outpatient follow-up is 
essential to monitor recovery, address potential complications, 
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and maintain patient safety. The success of this approach 
depends not only on the availability of resources but also 
on a strong commitment to comprehensive and continuous 
monitoring throughout the postoperative period, allowing for 
safe and effective implementation tailored to the needs of the 
institution and its patients.
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