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Emergency right colectomy: is there a role for minimally invasive
surgery?—A systematic review and meta-analysis of short-term
clinical outcomes
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Background: In well selected emergency settings, laparoscopic-assisted (LA) right colectomy can be
safely performed with similar results to elective right colectomy in terms of intra-operative blood loss,
postoperative complications and length of recovery. However, evidence is still lacking in regards to whether
laparoscopy can safely replace traditional open surgery (OS) for patients needing emergency right colectomy.
This systematic review and meta-analysis is aiming to present an updated evaluation of the short-term
clinical outcomes of laparoscopic and open approaches for right colectomy performed in emergency settings,
by analyzing safety and feasibility of the two techniques.

Methods: Systematic literature search was performed using MEDLINE (via PubMed), Cochrane, Scopus,
Web of Science and EMBASE databases. All the included studies compared LA and OS right colectomy for
right colon emergencies including obstructing or bleeding colon cancer and complicated cecal diverticulitis.
Results: Three retrospective cohort studies comparing LA and OS were included for qualitative and
quantitative synthesis. LA and OS showed equivalent results in terms of mean estimated intra-operative
blood loss, mean number of retrieved lymph nodes, and rate of RO resections. Meta-analyses of postoperative
outcomes showed similar results between the LA and OS groups in terms of surgical site infection, time to
bowel movements and length of hospital stay. LA showed statistically significant lower rates of postoperative
complications and shorter mean time out from bed after surgery compared to OS.

Conclusions: Although limited by the risk of imprecision due to the small sample size and the low level
of evidence of the reported outcomes, this systematic review and meta-analysis demonstrated that LA right
colectomy has the same safety profiles compared to the traditional open technique. Possible advantages of
laparoscopy in right colectomy are related to lower rates of postoperative complications and shorter mean

time out from bed after surgery.

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved. Ann Laparosc Endosc Surg 2020;5:40 | http://dx.doi.org/10.21037/ales-20-57


https://crossmark.crossref.org/dialog/?doi=10.21037/ales-20-57

Page 2 of 14

Annals of Laparoscopic and Endoscopic Surgery, 2020

Keywords: Colorectal surgery; emergency surgery; right colectomy; laparoscopic colectomy; meta-analysis

Received: 04 March 2020; Accepted: 21 April 2020; Published: 20 October 2020.

doi: 10.21037/ales-20-57

View this article at: http://dx.doi.org/10.21037/ales-20-57

Introduction

With the advances in surgical skills and technology,
laparoscopic surgery has gained wide acceptance as a safe
and feasible alternative surgical strategy to open surgery
(OS) in the management of benign and malignant colorectal
disease (1,2).

Retrospective cohort studies have reported that
laparoscopic colorectal resections in emergency settings
are safe, and clinical benefits are well established such as in
elective surgery. Lesser pain, shorter postoperative ileus and
length of hospital stay and better quality of life have been
recognized in many retrospective trials (3,4).

However, emergency laparoscopic colectomy is not
widely practiced, as complicated colorectal diseases have
been thought to be a contraindication to minimally invasive
approach in many early reports. The reasons for such
a difference in management strategies between elective
and emergency cases are that patients with obstructing
colorectal cancer or bowel perforation typically present
systemically unwell and with often complicated intra-
abdominal disease, and because of the substantial risk of
injuring the distended bowel which potentially makes
laparoscopy more challenging (5).

Furthermore, the need for emergency colorectal surgery
is more frequent in patients aged more than 75 years, and
elderly patients are generally considered frail due to the
high rate of comorbidity.

All these issues could make laparoscopic surgery in
emergency setting technically more challenging.

However, during the last years, successful emergency
laparoscopic colectomies have been described, also in right-
sided large bowel obstruction, and the use of laparoscopic
approach in emergency settings rapidly increased during the
last decade (6).

The guidelines of the Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES) stated
that “the open approach is required if the laparoscopic
approach will not result in an oncologically sound
resection” and “the decision to proceed laparoscopically
should take into account the patient’s condition, including
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hemodynamic stability, extent of abdominal distension, the
resectability of the carcinoma, and the surgeon’s ability to
perform a curative resection in this setting” (7).

Traditionally, the most adopted treatment for colonic
obstruction was emergency surgery without preoperative
decompression. However, emergency surgery for acute
bowel obstruction caused by colorectal cancer is related to
morbidity rates of 40-60% and mortality of 3-11% (8). Thus,
when patients are admitted for obstructing colonic disease,
colorectal self-expanding metallic stents (SEMS) have been
used successfully as a mean to bridge the need for emergent
surgery to elective one. SEMS can increase the surgical safety
by reducing the colonic distension and represents a helpful
treatment for subsequent elective laparoscopic colectomy and
one-stage anastomosis with fewer anastomotic leakages and
less permanent ileostomies (9).

The study by Li ez 4/. demonstrated that in selected
emergency settings, laparoscopic-assisted (LA) right
colectomy can be safely performed with comparable results
to elective right colectomy in terms of intra-operative blood
loss, postoperative complication and length of recovery (10).

However, research is still lacking in regards to whether
laparoscopy can safely replace the traditional open
technique for patients needing emergency right colectomy.

This systematic review and meta-analysis aims to present
an evidence-based assessment of the clinical short-term
outcomes of the laparoscopic versus open approaches
in right colectomy performed in emergency settings, by
analyzing clinical outcomes of safety and feasibility of
the two techniques. We present the following article in
accordance with the PRISMA reporting checklist (available
at http://dx.doi.org/10.21037/ales-20-57).

Methods

The present systematic review and pooled-analysis was
conducted according to the recommendations of the
Preferred Reporting Items for Systematic reviews and
Meta-analyses (PRISMA) guidelines, the meta-analysis of
observational studies in epidemiology checklist (MOOSE),
and the Cochrane handbook for systematic reviews of
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interventions (11-13).

All stages of study search, selection, data extraction,
methodological quality assessment and risk of bias analysis
were carried out independently by two reviewers (M Podda
and A Pisanu). Inconsistencies were resolved by mutual
discussion, and based on the assessment by a third reviewer
(S D1 Saverio).

Ethics approval was not necessary for this study, as it did
not involve single patient data.

Study identification

The following databases were searched: MEDLINE
(via PubMed), Cochrane, Scopus, Web of Science and
EMBASE. The search strategy combined the following
MeSH terms and text words (Boolean searches) related to
laparoscopic and open colectomy for the treatment of right
colon emergencies: “Colon Cancer”, “Right Colectomy”,
“Laparoscopy”, “Emergency”, “Intestinal Obstruction”,
“Diverticulitis”. Reference lists of identified studies were
searched manually, and the “related articles” function
in PubMed was used. No restrictions were imposed on
manuscript language or publication date.
The literature search was completed in February 2020.

Study selection

All titles and abstracts of the identified studies were
assessed in order to analyze the results of non-randomized
controlled trials (n-RCT5) and randomized controlled trials
(RCTs) comparing LA and OS right colectomy for right
colon emergencies (including obstructing or bleeding colon
cancer and complicated cecal diverticulitis) to be included
in the present meta-analysis. Where there was an overlap in
patients’ cohorts of 2 studies or overlapping study periods
were found, only the most recent and largest study was
included in the pooled analysis.

All studies eligible for inclusion had to report clear
definitions of the indications to perform emergency right
colectomy, the description of the anastomosis techniques,
and the description of at least one of the clinical outcomes.

All single-cohort studies and those studies in which
data were not related only to right colectomy performed
in emergency setting were excluded. Further exclusion
criteria were: studies not specifying the patients selection
criteria, studies not reporting data on the selected outcomes
of interest or articles in which the outcomes of interest
could not be calculated, studies that included other kind
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of colorectal resections other than right colectomies, case
reports, editorials and review articles without original data.

Quality of evidence and risk of bias assessment

The grading of recommendations assessment, development
and evaluation (GRADE) methodology was implemented
for assessing the quality of evidence (14).

Furthermore, the risk of bias for the studies included in
the systematic review and meta-analysis was assessed using
the Newcastle-Ottawa Scale (NOS) for assessing the quality
of non-randomized studies in meta-analyses, as only n-RCTs
on this topic were expected (15).

Outcomes measures

The following primary outcomes were reviewed with
the aim to assess safety and feasibility of LA and OS for
emergency right colectomy: intra-operative blood loss,
postoperative mortality, postoperative complications,
anastomotic leakage, and surgical site infection.

Further secondary clinical outcomes were analyzed to
assess other potential advantages and drawbacks of LA and
OS in terms of: duration of operation, mean number of
retrieved lymph nodes, radical RO resection in case of cancer,
time to flatus, time to bowel movements, time out from bed
after surgery and length of postoperative hospital stay.

Data extraction

Data analyzed for each included article comprised the
following predefined variables: study identifier (1" author,
year of publication), study period, study location, study
design, general characteristics of the study (inclusion
criteria, exclusion criteria, surgical indications to right
colectomy), anastomosis technique description, treatment
arms (LA or OS) and number of enrolled patients, baseline
characteristics of the patients (age, sex, BMI, previous
operations, obstruction duration, tumor size, rate of T4
tumors) and the clinical short-term outcomes.

Statistical analysis

Variables for the meta-analysis were considered if they were
reported by at least two studies. Meta-analysis was carried
out using Reviewer Manager software (Review Manager-
RevMan-version 5.3.5, 2014, The Nordic Cochrane Centre,
Cochrane Collaboration, www.cochrane-handb ook.org).
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Figure 1 The PRISMA flow diagram for search and selection of articles included in the systematic review and meta-analysis.

The odds ratio (OR) with 95% confidence interval (95%
CI) was calculated for dichotomous variables, and the
standardized mean difference (SMD) or the weighted mean
difference (WMD) with 95% CI: for continuous variables.
A P value <0.05 was considered statistically significant.
When continuous data were presented as median and
range, the method of Hozo et al. was applied to evaluate
respective mean and standard deviations (16). Clinical and
methodological heterogeneity across studies (variability in
study design and risk of bias, variability in the participants,
interventions and outcomes studied) was assessed using
the Higgins’ I’ and Chi-Square tests. A P value of Chi-
square test <0.10 with an I’ value >50% were considered as
indicative of substantial heterogeneity. Fixed-effects model
(Mantel-Haenszel) was applied if significant heterogeneity
was absent. Conversely, a random-effects model was
implemented if significant heterogeneity was found, in
accordance with the method of DerSimonian and Laird (17).

Results
Study characteristics

A total of 79 references were identified through
MEDLINE, Cochrane, Web of Science and EMBASE
databases searching. Five more references were identified
by searching reference lists of retrieved studies (Figure I).
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After removing 29 duplicates, two inappropriate
references, and 33 more studies after title review,
20 studies had their abstracts evaluated to be included in
the systematic review. After abstract review, 12 more studies
were excluded, resulting in eight full-text articles assessed
for eligibility. Four studies were then excluded due to wrong
design, and one more due to lack of data.

Three n-RCTs comparing LA and OS were included for
qualitative and quantitative synthesis (7able I).

The articles included in the systematic review and
pooled-analysis were published in China between 2008 and
2015. They were all retrospective cohort studies (RCS). In
total, 96 patients were allocated to either LA (n=30) and OS
(n=66). General characteristics of the patients included in
the studies are shown in Tible 2.

Heterogeneity was found among the included studies
with regards to the inclusion and exclusion criteria. The
study by Li er al., which did not specify the exclusion
criteria, enrolled patients with an intra-operative diagnosis
of complicated cecal diverticulitis undergoing emergency
right colectomy (18). Conversely, the studies by Li ez a/.
and Ng et al. enrolled patients with both a pre-operative
and intra-operative diagnosis of obstructing right colon
carcinoma (19,20).

Within the LA group, an extracorporeal ileocolic
anastomosis was performed in 100% of cases, either side-to-
side or end-to-end, hand-sewn or with two linear staplers
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(Tuble 1).

Patients characteristics

Patients undergoing LA and OS did not differ in age
(sample size: 96; WMD -0.51; 95% CI: -5.28-4.25; P=0.83;
I’=28%), male sex (sample size: 96; OR 1.09; 95% CI: 0.46—
2.60; P=0.85; I’=0%), BMI (sample size: 78; WMD 1.21;
95% CI: -0.70-3.11; P=0.21; I’=48%), previous operations
(sample size: 96; OR 1.43; 95% CI: 0.43-4.82; P=0.56;
I’=0%), obstruction duration (sample size: 78; SMD -0.28;
95% CI: -0.76-0.21; P=0.26; I’=0%) and tumor size (sample
size: 78; SMD -0.26; 95% CI: -0.75-0.22; P=0.29; I'=0%).
Finally, only the study by Ng et al. reported any information
concerning the rate of T4 tumors between the two groups.
Therefore, we had insufficient data to perform a pooled
analysis on this baseline characteristic (19).

Clinical outcomes

Results of the meta-analyses of clinical outcomes are
reported in Table 3 and Figure 2. Forrest plots of clinical
outcomes are shown in Figures 3-5. LA was associated with
a longer duration of the operation compared to OS (sample
size: 96; SMD 1.16; 95% CI: 0.13-2.18; P=0.03; I’=77%).
Overall, LA and OS showed equivalent results in terms of
mean estimated intra-operative blood loss (sample size: 96;
SMD —-1.01; 95% CI: —2.54-0.52; P=0.19; ’=89%), mean
number of retrieved lymph nodes (sample size: 78; SMD
0.20; 95% CI: -0.29-0.68; P=0.42; I’=18%) and rate of RO
resections (Table 3, no meta-analysis was performed).

Meta-analyses of postoperative outcomes showed
equivalent results between the two groups in terms of
surgical site infection (SSI) (sample size: 96; OR 0.40; 95%
CI: 0.11-1.54; P=0.18; I’=0%), time to bowel movements
(sample size: 96; SMD -0.47; 95% CI: -1.71-0.78; P=0.46;
I’=75%), and length of hospital stay (sample size: 96; SMD
0.31; 95% CI: -0.75-0.13; P=0.16; ’=24%). Conversely,
LA was associated with a lower rate of postoperative
complications compared to OS (sample size: 96; OR 0.21;
95% CI: 0.08-0.56; P=0.002; I’=0%), and resulted in
shorter mean time out from bed after surgery (sample size:
96; SMD -0.67; 95% CI: -1.12-0.23; P=0.003; I’=0%).

Quality of evidence and risk of bias assessment

The overall quality of evidence according to the GRADE
criteria, was very low for blood loss, duration of the

Ann Laparosc Endosc Surg 2020;5:40 | http://dx.doi.org/10.21037/ales-20-57
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operation, time to bowel movements and time out from
bed after surgery. It was low for surgical site infection and
number of retrieved lymph nodes, and moderate for length
of hospital stay. Conversely, certainty of the evidence for
overall postoperative complication and RO resection rates
had a high quality of evidence (Figure 2).

The risk of bias of the three included n-RCTs was
assessed using the items suggested by the Newcastle-Ottawa
quality assessment tool (14). According to this scale, the
maximum quality score could be nine points, representing
the highest methodological quality. Two studies achieved
seven stars, and one study achieved six stars (18-20). The
follow-up length was unclear in all included studies (7zble I).

Discussion

Between 10% and 30% of patients with colorectal cancer
have complete or partial intestinal obstruction at diagnosis,
and approximately 40% of these patients are diagnosed with
obstructing tumors found in the right side of the colon,
proximal to the splenic flexure (21-23).

Minimally invasive colectomy has been increasingly
implemented to treat colonic disease, including colorectal
cancer. Laparoscopic and robotic-assisted techniques are
associated with a faster return to normal daily activity,
shorter length of hospital stay, less pain, reduced ileus
and lower rates of postoperative surgical and respiratory
complications and mortality as compared to the traditional
open technique (24,25).

The 2016 English National Bowel Cancer Audit reported
that postoperative morbidity and mortality after emergency
colorectal cancer resection is significantly higher than those
following elective surgery (26).

Despite that, and although the role of laparoscopic
resections for obstructing colorectal cancer is still controversial,
also in emergency setting the use of laparoscopy in colorectal
resection for cancer has been associated with a shorter length
of hospital stay and decreased postoperative complications and
mortality 27).

The increased risk of postoperative complications due to
the high-risk patient profile, the electrolyte imbalance and
dehydration associated with bowel obstruction and, above
all, the technical challenges due to the insufficient working
space caused by the distended and vulnerable bowel
loops, discouraged surgeons to perform laparoscopic right
colectomy in emergency scenarios.

For these reasons, some authors have suggested the
adoption of SEMS for right-sided colonic obstruction due
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Anticipated absolute
effects
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Follow-up (GRADE) in my with
Laparoscopic-
Emergency
Settings. assisted
Duration of the Operation ?36 VeEgCL)OC\zl - - S::'%:.‘is
pe observational a (0.13 higher to
studies) 2.18 higher)
96 SMD 1.01
Blood Loss o Veeg?oc\gl - - Jowmer
observational 2 (2.54 lower to
studies) 0.52 higher)
78 ®®00 SMD 0.2
(2 ) . higher
Number of Retrieved Lymph Nodes observationai LOW® (0.29 lower to
studies) 0.68 higher)
78 OR 4.24 159 more per
i Baswction @ OOOD 778 per 1.000
observational HIGH b (0.80 to 1.000 (41 fewer to
studies) 22.49) 210 more)
96 OR 0.21 362 fewer per
Overall Postoperative Complications obser?atlonal ®@HI G@H@ (0.08 to Gg%gg' ( 4961}23& o
studies) 0.56) 143 fewer)
96 OR 0.40 115 fewer per
okl Skaina 3 ®®00 212 per 1.000
vigica iecson observational Low?a¢ (0.11 to 1.000 (183 fewer to
studies) 1.54) 81 more)
61 @000 SMD 0.47
Time to Bowel Movements @2 VERY LOW - - lowex,
observational a.c.d (1.71 lower to
studies) 0.78 higher)
96 SMD 0.67
Time Out from Bed After Surgery @ %ROY(L)(QI - - lowsx,
observational a (1.12 lower to
studies) 0.23 lower)
96 SMD 0.31
Length of Hospital Stay G h%%E?A(T)E - - lower
observational e (0.75 lower to
studies) 0.13 higher)

*The risk In the Intervention group (and its 95% confidence interval) is based on the assumed risk in the
comparison group and the relative effect of the intervention (and its 95% Cl).

Cl: Confidence interval; SMD: Standardised mean difference; OR: Odds ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the

estimate of the effect, but there is a possibility that it is substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from

the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially
different from the estimate of effect

Figure 2 GRADE summary of findings table.
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Figure 5 Meta-analyses of clinical outcomes: postoperative complications (A); time out from bed after surgery (B).

to carcinoma before laparoscopic colectomy in order to
recover general conditions, facilitate bowel decompression
and allow one-stage surgical resections (28,29).

It is generally recognized that for obstructing right-sided
colon cancer, right colectomy with primary anastomosis
should be performed as treatment of choice (30,31).

Results from recent non-randomized comparative studies
and case series on short-term outcomes suggested that
laparoscopy is also safe and feasible as a primary approach
in case of obstructing right-sided colon cancer (19,20).
However, these are single-center analyses limited by small
cohorts of patients, and tend to be performed at hospitals
where surgeons have relatively high volumes of laparoscopic
colorectal resections. The results of these studies may
therefore present a lack of generalizability to other low
volume hospitals that face with emergency colorectal
procedures in the daily surgical practice.

Emergency colectomies for obstructive colorectal cancer
are associated with increased mortality and morbidity rates,
especially in the elderly and frail patients.

Recent reports from multicenter national cohort studies
investigating the status of laparoscopy for patients presenting
at the emergency department with acute abdomen in Italy
showed that only a small percentage of patients underwent
laparoscopy for large bowel resection (32-34). In the same
way, results from a recently published systematic review
demonstrated that in developed countries less than 17%
of emergency colorectal resections for any cause and less
than 5% for tumor are performed by laparoscopy (35). So
that, despite laparoscopic colorectal surgery could achieve
equivalent oncological outcomes compared with OS, and
it shows potential advantages such as less blood loss, less
pain, faster postoperative recovery and less postoperative

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.

complications, its use in emergency is not widespread.

The key to successfully performing laparoscopic right
colectomy in emergency for obstructing colorectal cancer
or perforated diverticular disease is to provide enough intra-
abdominal space for the laparoscopic intervention. SEMS
placement for colorectal obstruction has been generally
adopted for left-sided colon cancer with a technical success
rate >90% (36,37). However, SEMS placement for right-
sided obstructing colon cancer can be challenging because
of poor site accessibility. Yao et /. published a series of 81
proximal colonic obstruction patients treated by SEMS
placement with a success rate >96%. In the same study,
88.9% of the patients subsequently received 1-stage surgical
resection, with low morbidity and mortality rates (38).

Recently, the study by Arai et /. demonstrated the
safety and feasibility of SEMS insertion followed by
laparoscopic resection as a minimally-invasive approach for
the management of acute right-sided colonic obstruction
due to cancer. As higher morbidity and mortality rates for
urgent surgery than for elective surgery have been reported
for obstructing right-sided colorectal cancer, the therapeutic
option of SEMS placement combined with 1-stage
laparoscopic resection should be taken into account as an
alternative procedure to urgent surgery (28).

Our systematic review and meta-analysis demonstrated
that LA right colectomy resulted in shorter mean time out
from bed after surgery as compared to the open technique.
Surprisingly, the two techniques showed equivalent results
in terms of mean estimated intra-operative blood loss,
surgical site infection, time to bowel movements and length
of hospital stay.

The reasons for these outcomes must be sought in several
characteristics of the studies included in the pooled analysis.
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The restoration of bowel continuity after laparoscopic
right colectomy can be performed in either an
extracorporeal or intracorporeal manner. Despite side-to-
side ileocolic anastomosis is the most frequently adopted
technique by laparoscopic approach as well as by OS,
there is still debate about how to perform the anastomosis
following right colectomy.

All three studies included in our meta-analysis reported
the routine adoption of an extracorporeal ileocolic
anastomosis. Extracorporeal anastomosis has been related
to longer postoperative hospital stay, prolonged ileus, and
higher risk of surgical site infection and incisional hernia.
On the other hand, although intracorporeal anastomosis
is associated with better short-term outcomes (which
are mainly related to lower bowel manipulation and
stretching, such as shorter extraction site incisions, earlier
bowel recovery, fewer complications, and lower rates of
conversion, anastomotic leakage, surgical site infection,
and incisional hernia), it is still considered a demanding
procedure (39-41).

Recently, a large international prospective study
analyzed the outcomes of 3288 patients undergoing
elective colorectal resection. The results showed that 301
patients included in the analysis (9.2%) were discharged
before the return of bowel function and there were no
statistically significant differences in rates of readmission
between patients discharged before and after return of
bowel function. Moreover, incidence of postoperative
complications was also similar in patients discharged before
versus after return of bowel function (42).

Although the mean length of hospital stay for patients
with obstructing colorectal cancer approached with
laparoscopy can be predefined in different ward protocols
at each study center, it may possibly be shortened in further
daily clinical practice as this practice appears to be safe in
appropriately selected patients.

Although limited by the high risk of imprecision due
to the small sample size, superiority in terms of overall
morbidity of the LA approach compared to the open
technique, as reported in our meta-analysis, confirms the
aspects of safety of minimally invasive emergency right
colectomy.

On the other hand, equivalency in terms of mean
number of harvested lymph nodes and rate of RO resections
confirms the aspects of oncological adequacy of LA right
colectomy.

As reported by Athanasiou et #/., laparoscopic right
colectomy has a lower wound-infection rate compared

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.
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with the traditional open approach, and shorter length of
hospital stay (43).

Moreover, in the systematic review and meta-analysis by
Cirocchi er al. investigating the outcomes of laparoscopic
versus open right colectomy for obstructing colon cancer,
blood loss, time to mobilization after surgery, postoperative
complication rate and length of hospital stay were significantly
shorter in the laparoscopic group, while the difference in the
operative time was in favor of the open group (44).

In our study, the LA technique was associated with
a statistically significant lower rate of postoperative
complications compared to the traditional open technique.

Clearly, laparoscopic approach cannot be applied to every
patient who requires emergency right colectomy. Patients
with diffuse peritonitis from colonic perforation, extensive
adhesions, high-grade obstruction, large cancers, patients
with a grossly distended abdomen and dilated bowel loops,
and those with severe intra-abdominal sepsis are generally
not good candidates for laparoscopic colorectal resections
because of poor visibility and a high risk of bowel injury.
Conversely, patients with a small stenotic tumor and mild
dilatation of small bowel loops are most suitable for the
laparoscopic approach.

As the therapeutic approach to colorectal cancer is
multidisciplinary, one of the most important outcomes of
minimally invasive oncologic colorectal resections is the lower
proportion of patients who have a delay in receiving adjuvant
chemotherapy compared to patients treated with OS.
Although our systematic review and meta-analysis showed no
significant difference between the AL and OS groups in terms
of hospital stay, the lower risk of postoperative complications
can be related to improved recovery following surgery and
can reduce the delay in initiating adjuvant chemotherapy,
ultimately leading to improved progression-free survival rates
for patients undergoing laparoscopic colectomy compared to
open resection.

Furthermore, the reduction in time out of bed after
surgery and the lower rate of postoperative complication
following minimally invasive colorectal resection result
in overall better resource utilization. As demonstrated by
Keller et al., outcomes following laparoscopic colectomy
in emergency setting resulted in reduced length of
hospitalization, lower complication rates, and lower costs (45).

Key limitations of the present meta-analysis were the small
number of comparative studies that have reported on this field
of research, as well as the absence of RCTs published to date.

The extended period of time through which the enrolled
studies were published can represent a further source of
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selection bias.

Another potential limitation of the present study derives
from the scarcity of data coming from patients submitted
to laparoscopic right colectomy with intracorporeal
ileocolic anastomosis. This issue may affect the clinical
results concerning the potential role of laparoscopic right
colectomy in the contemporary era, where intracorporeal
anastomosis is now incorporated into clinical practice in
many settings (46-48). In a recent multicenter prospective
study, a side-to-side isoperistaltic stapled intracorporeal
anastomosis with hand-sewn enterotomy closure was the
most frequently adopted technique to perform ileocolic
anastomosis after any indications for elective laparoscopic
right colectomy (40).

Moreover, according to the GRADE criteria, the
overall quality of evidence for each of the clinical outcome
measures was very low to moderate, and statistical
heterogeneity was high for important outcomes, such as
intraoperative blood loss, operative time and time to bowel
movements after surgery. Thus, all the results that advocate
any type of superiority of the laparoscopic technique over
the traditional open technique should be interpreted with
extreme caution. This, together with the lack of cost-
effectiveness results, and the paucity of data available to us
today on long-term oncological outcomes do not allow for
definitive conclusions to be drawn.

Conclusions

Although limited by the risk of imprecision due to the
small sample size and the low level of evidence of the
reported outcomes, this systematic review and meta-analysis
demonstrated that LA right colectomy has the same safety
profiles compared to the traditional open technique, as
shown by equivalent results in terms of mean estimated
intra-operative blood loss, surgical site infection, length of
hospital stay, and mean number of retrieved lymph nodes.
Possible advantages of laparoscopy in right colectomy are
related to lower rates of postoperative complications and
shorter mean time out from bed after surgery.

Multicentric, well-designed and adequately powered
clinical trials comparing laparoscopic and open right
colectomy in emergency settings are still required to
validate these preliminary observations.
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