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Abstract Introduction The introduction of Enhanced Recovery After Surgery led to increasing
twenty-four hours discharge pathways, for example in laparoscopic cholecystectomy
and bariatric surgery. However, implementation in colorectal surgery still must set off.
This systematic review assesses safety and feasibility of twenty-four hours discharge in
colorectal surgery in terms of readmission and complications in current literature.
Secondary outcome was identification of factors associated with success of twenty-
four hours discharge.
Methods Pubmed and EMBASE databases were searched to identify studies investi-
gating twenty-four hours discharge in colorectal surgery, without restriction of study
type. Search strategy included keywords relating to ambulatory management and
colorectal surgery. Studies were scored according to MINORS score.
Results Thirteen studies were included in this systematic review, consisting of six
prospective and seven retrospective studies. Number of participants of the included
prospective studies ranged from 5 to 157. Median success of discharge was 96% in the
twenty-four hours discharge group. All prospective studies showed similar readmission
and complication rates between twenty-four hours discharge and conventional
postoperative management. Factors associated with success of twenty-four hours
discharge were low ASA classification, younger age, minimally invasive approach, and
relatively shorter operation time.
Conclusions Twenty-four hours discharge in colorectal surgery seems feasible and
safe, based on retro- and prospective studies. Careful selection of patients and
establishment of a clear and adequate protocol are key items to assure safety and
feasibility. Results should be interpreted with caution, due to heterogeneity. To confirm
results, an adequately powered prospective randomized study is needed.
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Introduction

Colorectal cancer is the second leading cause of cancer death
worldwide, accounting for almost onemillion deaths in 2020
worldwide.1 Surgery is a cornerstone in the curative treat-
ment of colorectal cancer. Last decades, major developments
improved postoperative outcomes and resulted in faster
discharge in colorectal surgery. Examples of these develop-
ments are new minimally invasive surgical techniques as
laparoscopy and robot assisted surgery.2–5 Meanwhile, En-
hanced Recovery After Surgery (ERAS) was implemented,
which enhanced and fastened recovery and improved post-
operative care from a patient, medical, financial and logistic
perspective.6,7 For example in laparoscopic cholecystectomy,
this even led to successful twenty-four hours discharge for
96% of patients and reduced length of stay for this entire
patient population.8–13 This was cost-effective and increased
bed capacity without increased readmission rates.9,12,14

These benefits are important considering the increasing
healthcare costs worldwide.15

Twenty-four hours discharge has been expanded to other
types of gastrointestinal surgery, such as laparoscopic sleeve
gastrectomy and Roux-en-Y gastric bypass, where it is also
safe and feasible.16,17 Despite these developments, wide
implementation of twenty-four hours discharge still must
set off in colorectal surgery. Theoretically advantages are
those found in other types of surgery; lower morbidity,
earlier return to work, reduction of costs and increase of
bed capacity.14,18

Since severe complications can occur in colorectal sur-
gery, such as anastomotic leakage, safety, and feasibility in
terms of complications and readmission should be carefully
considered before wider implementation. On the other side,
severe complications such as anastomotic leakage require
early detection and treatment.

Therefore, this systematic review assesses whether twen-
ty-four hours discharge is feasible and safe in colorectal
surgery. Secondary aimwas to determine the characteristics
of twenty-four hours discharge pathways and criteria for
patient selection.

Methods

This review was pre-registered in the PROSPERO database
under ID CRD42021283836.

Literature Search and Eligibility Criteria
This systematic review was conducted according to the
PRISMA guidelines for reporting systematic review.19 Two
researchers (I.S. and B.S.) independently performed a struc-
tured search of two different electronic databases PubMed
and EMBASE on December 7th, 2022. The search strategy
consisted of synonyms for 24 hours discharge and colorectal
surgery (►Supplementary Table S1). References lists of
eligible studies were screened to identify relevant articles
that were not found in the original search, and related
studies. Studies were included if they reported on a postop-
erative pathway which aimed for 24hours discharge after

colorectal surgery. Patients’ series and comparative studies
were eligible. There was no restriction for language or date
limits. Case reports, editorial letters, conference abstracts
were excluded. The search was repeated on January 22nd

2023 which provided on additional studies.

Quality Assessment
The methodological quality of all studies was independently
assessed by two researchers (I.S. and B.S.), using validated
methodological index for non-randomized studies (MINORS
score).20 The CASP (Critical Appraisal Skills Program) was
used for quality assessment of randomized control trials.
Studies were not excluded based on the quality assess-
ment.21 Disagreement over inclusion of studies was resolved
through discussion with a third independent researcher (T.
W.).

Data Extraction
Datawere retrieved by two independent researchers (I.S. and
B.S.). Extracted data included 1) study characteristics: au-
thor, year, study period, study design, country, included
patients and inclusion criteria; 2) protocols used in the
studies; 3) baseline characteristics:mean age, sex, ASA score,
comorbidity, site of surgery and surgical indications; and 4)
outcomes: success of discharge within twenty-four hours,
mean length of stay, readmission, complications, complica-
tions grade, mortality, pneumonia, anastomotic leakage, and
wound infections; 5) quality of life (EQ-5D-5L) and patient
satisfaction (20-questionnaire). Outcomes were retrieved
with confidence intervals and p-values (if available) and
summarized in a table.

Outcome Measurements
Predefined primary outcome was safety of discharge within
twenty-four hours, expressed in complication rates. Second-
ary outcomes were readmission rates, initial length of stay,
total length of stay and identification of factors which were
associated with success of twenty-four hours discharge
pathway.

Results

The literature search yielded 2212 studies. After removal of
duplicates and screening on title and abstract, 87 articles
were full text screened for eligibility. Of the 87 articles, 57
were excluded due to non-relevance based on full-text
review or type of article, 6 were editorials and 11 were
conference abstract. After application of in/exclusion crite-
ria, a total of thirteen articles were included in this
review.22–31 No additional articles were found through ref-
erence check. A PRISMA flowchart of study selection is
provided in ►Figure 1.

Baseline Characteristics
This review included fourteen studies: seven retrospective,
six prospective and one randomized control trial. Study
characteristics are shown in ►Table 1. Sample size widely
differed ranging from 5 to 157 for prospective studies and 55

J Coloproctol Vol. 43 No. 3/2023 © 2023. Sociedade Brasileira de Coloproctologia. All rights reserved.

Twenty-four Hours Stay After Colorectal Surgery Smalbroek et al.236



to 115,858 patients for retrospective studies.25,26,29,31 As for
type of procedures, six of the studies included all types of
colorectal surgery22,27,28,30,32 and eight studies included
colectomies only.24–26,29,31,33–35 Seven studies assessed
safety, feasibility and postoperative morbidity outcomes of
twenty-four hours discharge, with or without home surveil-
lance.25–27,30–33 Seven of the studies assessed preoperative
variables to identify patients who would be suitable for
24 hours discharge.22,24,28,29,31,34,35 In- and exclusion crite-
ria from included prospective studies are shown in
►Supplementary Table S2.

Quality Assessment
The totalMINORS score of the included studies is noted in the
►Supplementary Table S3. On average MINORS score was
15.5, with a range of 8-22.

24 hours Discharge Protocol
Twelve of the fourteen studies provided information on the
protocol that was used in their patients.22,24–28,30–33,35Most
elements were modifications of the conventional ERAS®
society recommendations.36 These consist of preoperative
consultation on expectations, minimally invasive surgery, as
little as possible invasive perioperative actions, early mobi-

lization, early intake and clear discharge criteria. The pro-
vided information on study protocols is described in
►Supplementary Table S4. Sadaat et al, did not report the
perioperative protocol since they conducted a national reg-
istry study which did not contain this information.

Length of Stay
There were eight studies reporting quantitative data on
length of stay. Four studies compared outcomes of a 24-
hour discharge pathway to conventional ERAS management.
A 24-hour discharge pathway reduced length of stay com-
pared to conventional management in all studies. Median
success rate of 24 hours discharge was 96% in the included
prospective studieswith a range from 33 to 100%. Chasserant
reported the shortest initial length of stay in the 24hours
discharge group (median 2hours [range 1-4 hours]).25 Be-
sides initial length of stay, The total reduction of length of
stay was reported in a range of 24-92hours less compared to
conventional treatment in the included studies. An overview
of length of stay is reported in ►Table 1.

Discharge Criteria
Ten studies gave a description of their discharge criteria,
which are shown in►Supplementary Table S4. Gignoux used

Fig. 1 PRISMA flow diagram representing search and screening process of articles
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the existing Chung exit criteria in both studies.25,37 The
Chung exit criteria considers vital signs, mobilisation, nausea
and vomiting, pain, and surgical bleeding as factors for
discharge. Chasserant, followed the Post Anaesthetic Dis-
charge Scoring System (PADSS) which takes vital signs,
ambulation, nausea/vomiting, pain, bleeding and voiding
into account.38 The other eight studies included local check-
lists as part of their discharge protocol, which included
mobilization, pain control, oral intake, vital parameters,
and patient approval of discharge. Patients were discharged
when they met all the criteria.

Complications
In the included studies, 24 hours discharge protocol was not
associatedwith significant higher complication rates. Twelve
of the thirteen studies reported on complications, both
prospective and retrospective. However, only five studies
compared outcomes to conventional ERAS manage-
ment.24,28,32,33 None of the comparing studies showed a
significant difference in complications rates. A few smaller
sized studies observed no complications in their 24hours
discharge study participants.24,30,31 Three studies compared
mortality rates between groups, which were all not signifi-
cant.25,28,29 Complications were reported with a wide range
of rates from 0 to 40%. However, the incidence of serious
complications (Clavien Dindo>2)was low,with a range from
0 to 4%. An overview of complication rates can be found
in ►Table 1.

Readmission
All studies reported on readmission rates, but only six
compared their outcomes to conventional ERAS manage-
ment.22,28,29,32,33,35 Saadat, found a significant decrease in
readmission rate in the 24 hours discharge group (24hours
discharge group 6.3% versus conventional ERAS 9.3%,
p<0.001).29 The other five studies showed comparable
readmission rates between groups. An overview of readmis-
sions rates can be found in ►Table 1.

Home Surveillance and Follow-up
A striking addition to the conventional ERAS protocol, is the
intensity of post-operative follow-up in some of the included
studies. Follow-up at homewas intensified in four studies by
daily use of a mobile platform app, daily surveillance by a
specialized nurse at home or laboratory testing at home.25–28

However, there are studieswho chose a less intensive follow-
up scheme. For instance, Levy, chose a follow-up with a
onetime telephonic consultation on the evening of discharge
and follow-up appointment after seven days.30 Besides four
of the studies showed a follow-up with only outpatient visit
on postoperative day seven or ten, in combination with
telephonic availability of the hospital staff after dis-
charge.22,24,30,31 Follow-up schemes are summarized in
►Supplementary Table S4.

Quality of Life and Patient Satisfaction
Quality of life is not frequently reported in the current
literature on 24hours discharge pathways. Only Lee

addressed patient satisfaction in a 6-item questionnaire
using 5-level Likert scales. In this study 80% of the partic-
ipants felt no need for longer admission and94%was satisfied
with the postoperative home recovery.

Factors Associated with Discharge within 24 Hours
Factors associatedwith 24 hours dischargewere identified in
five studies. Lower ASA score, younger age, minimally inva-
sive approach, and shorter operation time seem to positively
influence outcomes in terms of success rate and readmission
rates in 24 hours discharge.22,24,28,29,31 Additionally de Aze-
vedo, described higher age as a risk factor for readmission in
the 24hours discharge group. Also, perioperative complica-
tions and higher tumour stage were identified as a risk for
longer hospital stay.29,31 In the nationwide database study
Saadat, also associated following factors with longer hospital
stay presence of inflammatory bowel disease, diabetes, low
albumin levels or bleeding disorders, need for preoperative
blood transfusion, chemotherapy and perioperative steroid
therapy.

Discussion

This systematic review assessed safety and feasibility of a
discharge within twenty-four hours pathway in colorectal
patients and determining factors which are associated with
discharge within twenty-four hours. This review indicates
that discharge within twenty-four hours in selected patients
in colorectal surgery may be feasible without rising postop-
erative complications and readmission rates. Twenty-
four hours discharge after surgery seems to benefit from
establishment of a clear protocol and careful patient
selection.

Median success rate of 24 hours discharge protocol was
96% in the included studies. Even though not all patients
successfully completed the 24hours discharge protocol, all
studies reporting on length of stay showed a significant
decrease in length of stay in the 24hours discharge group,
in comparison to conventional treatment. This is in line with
the reduction in length of staywhich is described in previous
research in laparoscopic cholecystectomy and bariatric sur-
gery with discharge within twenty-four hours.12,13,17

No 30-daymortality was observed, and readmission rates
were low in the 24 hours discharge group, which may be due
to patient selection but could also suggest an effect of tele-
monitoring after discharge in the prevention of readmission.
Included studies showed a wide complication range, whilst
incidence of serious complications remained low. The wide
range of complications may be partly explained by the
variance in sample sizes. However, local postoperative man-
agement and hospital volume could also affect complication
rates.39,40

As for patient selection for twenty-four discharges, most
studies followed inclusion criteria on age, good clinical
condition, uncomplicated minimally invasive elective sur-
gery, full understanding and favourable social conditions
(defined as accompanying person at home, living in a non-
isolated and non-hostile environment). This was in line with
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factors that were associated with 24 hours discharge.
Gignoux also reported a number of hospital admissions
due to poor social conditions, which may have been pre-
vented by addressing social conditionsmore carefully during
patient selection.25,41 Setting expectations on discharge and
hospitalization is known to reduce length of stay after
colorectal surgery within the existing Enhanced Recovery
After Surgery program.42 Since there is a wide variability in
discharge criteria after colorectal surgery, pre-defined dis-
charge criteria may prevent elongated stay.43,44

A striking modification to the conventional ERAS princi-
ples in the included studies was the development of post-
discharge telemonitoring surveillance, to contribute to the
safety of discharge within twenty-four hours. Although
home monitoring seems mandatory in 24 hours discharge,
the studies which follow a more conventional follow-up
show similar complication rates. This may suggest that an
intense follow-up approach is not mandatory for adequate
detection of postoperative complications. Quality and us-
ability of home monitoring technology in follow-up have yet
to be further verified in good quality studies.45

Patient satisfaction was only reported in one of the
included studies.32 Quality of life and patient satisfaction
were high and comparable with control group. This confirms
previous research, which concluded that patient’s satisfac-
tion is based on wellbeing (in terms of complication rates),
stoma presence and cancer free survival. Length of stay and
minimal invasive approachwere deemed as less important in
assessment of quality of life.46 This may suggest that
24 hours discharge provides shorter length of stay without
compromising patient satisfaction, although this needsmore
confirmation in future research.

This is the first review to describe safety and feasibility of
discharge within 24hours in colorectal surgery in current
literature.However, results shouldbe interpretedwith caution
due to great heterogeneity in study design, populations,
sample size and reported outcomes of the literature up to
now.Manyof the included studies have a retrospective or non-
comparative character with a risk of selection bias. Addition-
ally, there is risk of bias by the non-blinding nature of studies,
differences inpatients’demographics andhealth care systems.
This heterogeneity between studies disabled the performance
of a meta-analyses. As a result, clinical outcomes and possible
advantagesmay not be generalizable for every population and
healthcare system. Also, some important topics of interest
were scarcely reported in included studies, such as patients’
satisfaction and quality of life.

Conclusion

This review indicates that discharge within twenty-
four hours after colorectal surgery seems safe. However
careful selection of patients and establishment of a clear
and adequate protocol are key items to assure safety and
feasibility. These findings pave the way for development of a
discharge within twenty-four hours pathway for selected
patients in colorectal surgery. To confirm the results of this

study, an adequately powered prospective study is needed on
twenty-four hours discharge after colorectal surgery com-
pared to conventional treatment, where quality of life and
patients’ satisfaction is considered as well.
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