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Abstract
Purpose  This study aims to compare laparoscopic versus open in ileostomy reversal techniques from multiple perspectives 
and to gain insight into the potential advantages and limitations of laparoscopic techniques and provide guidance on finding 
the best anastomosis for ileostomy reversal.
Methods  This systematic review and meta-analysis has been pre-registered with PROSPERO. The registration number 
is CRD42025640754. A rigorous literature search was conducted across multiple databases, including Embase, PubMed, 
Cochrane Library, and China National Knowledge Infrastructure. The primary outcome measure was the incidence of overall 
postoperative complications, and the secondary outcomes included operative time, estimated blood loss, and the length 
hospital stay.
Results  This research included 11 studies with a total of 867 cases, showing that the laparoscopic surgery group had 
a significantly lower overall complication rate compared to the open surgery group (OR = 0.40, 95% CI: 0.27–0.59, 
P < 0.00001). Further investigation of specific postoperative complications revealed that laparoscopic surgery significantly 
reduced the risk of bowel obstruction (OR = 0.39, 95% CI: 0.18–0.83, P = 0.01) and wound infection (OR = 0.41, 95% CI: 
0.23–0.73, P = 0.003), with no significant difference observed for anastomotic leaks (OR = 0.40, 95% CI: 0.11–1.43, P = 0.16). 
Although laparoscopic surgery required a longer operative time (P = 0.002), it resulted in significantly shorter hospital stays 
(P < 0.00001) and did not increase estimated blood loss (P = 0.50). In addition, both extracorporeal laparoscopic surgery 
and intracorporeal laparoscopic surgery can effectively reduce the occurrence of postoperative complications and shorten 
the length of hospital stay compared with open surgery.
Conclusion  Laparoscopic-assisted ileostomy closure (both intracorporeal and extracorporeal techniques) demonstrates 
significant clinical benefits, including reduced postoperative complication rates, shortened hospitalization duration, and 
optimized recovery trajectories.
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Introduction

Ileostomy creation is a widely used surgical procedure in 
colorectal surgery, particularly following low anterior resec-
tions and other high-risk anastomoses [1]. This protective 
measure serves to divert fecal stream, thereby mitigating the 
severity of abdominopelvic sepsis secondary to anastomotic 
leakage (AL) and reducing the necessity for reoperative 
intervention [2, 3]. However, while loop ileostomy serves as 
a protective measure, it comes with significant complications 
that can impact patient quality of life [4]. These complica-
tions include dehydration, acute renal failure, stoma-related 
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issues, and in some cases, even life-threatening conditions 
such as peritonitis or sepsis [5].

Once the ileostomy has served its purpose, reversal is 
necessary to restore intestinal continuity and physiological 
bowel function. However, this restorative procedure presents 
substantial surgical challenges, with reported morbidity 
rates ranging from 14 to 33%, with common complications 
including bowel obstruction, wound infections, anastomotic 
leakage, and intestinal fistulas [6]. Additionally, the rever-
sal procedure typically requires a second operation, which 
introduces new risks and increases the overall healthcare 
burden. Complications such as small bowel obstruction often 
occur due to adhesions, and these can significantly extend 
the length of hospital stays and increase medical costs [7].

In recent years, various surgical techniques have been 
developed and applied to reduce the risk of complications 
associated with ileostomy reversal [8]. The spectrum of 
surgical approaches has evolved from conventional open 
procedures to minimally invasive laparoscopic techniques 
[9]. Based on the extent of laparoscopic involvement, the 
procedure can be classified into extracorporeal laparoscopic 
surgery (ELS) and intracorporeal laparoscopic surgery 
(ILS). ILS involves complete intracorporeal execution of 
anastomotic and surgical procedures, thereby minimizing 
bowel exteriorization and excessive tissue manipulation. 
In contrast, ELS combines the benefits of both open and 
laparoscopic techniques. It uses laparoscopy for exploration 
and adhesion release, followed by pulling the ileostomy loop 
outside the body for anastomosis [10] (Fig. 1).

In comparison to traditional open surgery (OS), laparo-
scopic-assisted ileostomy reversal has gained increasing 
attention due to its minimally invasive advantages [11–14]. 
This technique offers better visualization of the surgical 
field, making it easier to perform adhesion release, stoma 
mobilization, and hernia repair. Contemporary evidence 
demonstrates that laparoscopic reversal is associated with 
superior clinical outcomes, including reduced postoperative 
morbidity, accelerated recovery, and decreased length of 
hospitalization when compared to open procedures [15–17]. 
Particularly, totally laparoscopic techniques offer additional 
benefits by minimizing bowel exteriorization, thereby reduc-
ing the incidence of adhesion-related small bowel obstruc-
tion and incision-associated complications. However, lapa-
roscopic surgery still presents challenges in patients with 
extensive adhesions or obesity, as the complexity of the 
procedure may increase surgical difficulty [18].

Given these variations in outcomes, this systematic 
review and meta-analysis aims to systematically evaluate and 
compare the efficacy of laparoscopic versus open ileostomy 
reversal techniques. The primary objective is to determine 
the incidence of overall postoperative complications, while 
secondary objectives include comparative analysis of 
operative time, estimated blood loss (EBL), and length of 
hospital stay. We aim to provide evidence-based insights 
into whether laparoscopic reversal offers significant 
clinical advantages over traditional open approaches. 
By synthesizing data from multiple studies, this meta-
analysis will clarify the potential benefits and limitations of 

Fig. 1   Schematic diagram 
of laparoscopic ileostomy 
reversal: A-B: Mobilization and 
transection of the stoma loop; 
C: Side-to-side anastomosis 
between proximal and distal 
ileum; D: Closure of the com-
mon enterotomy in proximal 
and distal ileum
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laparoscopic techniques, ultimately guiding decision-making 
in colorectal surgical practice.

Methods

This systematic review was conducted in accordance 
with the PRISMA Checklist (Supplementary Informa-
tion) and was pre-registered with PROSPERO (CRD: 
42,025,640,754). The link is https://​www.​crd.​york.​ac.​uk/​
prosp​ero/​displ​ay_​record.​php?​ID=​CRD42​02564​0754.

Definitions

Postoperative complications were rigorously defined accord-
ing to internationally accepted criteria. AL was diagnosed 
based on clinical evidence of enteric content leakage from 
the surgical anastomosis, corroborated by imaging studies 
(computed tomography demonstrating extraluminal con-
trast extravasation or abscess formation) and/or reoperation 
findings. Wound infection encompassed both superficial and 
deep surgical site infections as per CDC guidelines, requir-
ing either (1) purulent drainage from the incision with posi-
tive microbial culture or (2) localized erythema/induration 
with systemic inflammatory response (body temperature 
> 38 °C, leukocyte count > 12,000/mm3) necessitating thera-
peutic antibiotics or wound debridement.

Intestinal obstruction was defined as the radiographic 
confirmation of bowel dilatation (small bowel diameter > 3 
cm, colon > 6 cm) with clinical signs of nausea/vomiting 
and failure to pass flatus/stool for > 24 h postoperatively. 
Estimated blood loss (EBL) was quantified through a 
standardized protocol combining intraoperative suction 
canister volumetric measurement (subtracting irrigation fluid 
volume) with surgical gauze weight differential (preoperative 
dry weight vs postoperative blood-saturated weight).

Inclusion and exclusion criteria

The studies included in this meta-analysis were conducted 
according to the PICOS principles, and the inclusion criteria 
were patients undergoing ileostomy closure due to various 
indications (including but not limited to neoplasia, diver-
ticular disease, inflammatory bowel disease (IBD), etc.) 
(P); interventions involving laparoscopic ileostomy closure 
techniques (including ELS or ILS) (I); comparison with 
conventional open surgical closure (C); primary outcome 
measurement of overall postoperative complications and 
secondary outcomes including operative time, EBL, and 
length of hospital stay (O); study designs limited to rand-
omized controlled trials (RCT) and cohort studies (S); and 
with no restrictions on publication language, sample size, 
or publication time.

The exclusion criteria were as follows: (1) studies with 
incomplete data; (2) data was repeated (when two studies 
had overlapped data, the study with a larger sample size 
would be included); (3) the single arm studies, case reports, 
case series, letters to the editor, comments, conferences, and 
reviews; (4) studies involving patients who had undergone 
ostomy.

Search strategy

The databases searched included Embase, Cochrane Library, 
PubMed, and China National Knowledge Infrastructure 
(CNKI). The “Laparoscopy” search terms utilized were 
“Laparoscopy” OR “Peritoneoscopy” OR “Celioscopy” 
OR “Surgical Procedures, Laparoscopic” OR “Laparoscopic 
Assisted Surgery” OR “Surgeries, Laparoscopic Assisted” 
OR “Laparoscopic Surgery”. The “Ileostomy” search terms 
are “Ileostomy” OR “Loop Ileostomy” OR “Ileostomies, 
Loop” OR “Continent Ileostomy” OR “Ileostomies, Con-
tinent” OR “Tube Ileostomy” OR “Ileostomies, Tube” OR 
“Incontinent Ileostomy” OR “Ileostomy, Incontinent”. The 
search was conducted until December 1, 2024.

Data extraction

Baseline data for each study were extracted, including the 
first author, year, country, study design content, number of 
patients, age, sex, body mass index (BMI), and the Ameri-
can Society of Anesthesiologists (ASA) grade. Postoperative 
complications and postoperative recovery were collected, 
including AL, wound infection, intestinal obstruction, length 
of hospital stay, operative time, and EBL. The selected arti-
cles were independently evaluated by two researchers who 
completed the data extraction. Both extractors were trained 
before starting the work. Disagreements that arose during 
the process were resolved by negotiation.

Assessment of risk of bias in included studies

The methodological quality of the included RCT was 
assessed by two reviewers using the Jadad scale, whereas 
the Newcastle–Ottawa Quality Assessment Scale (NOS) was 
used for cohort studies. The Cochrane Collaboration tool 
was used by two authors to assess independently the risk of 
bias of RCT by evaluating the following bias domains: selec-
tion, performance, detection, attrition, selective reporting, 
and other risks of bias. Cohort studies with a NOS score of 
< 7 points were classified as having a risk of bias. A third 
investigator adjudicated when there was a large discrepancy 
in the ratings. Specific scoring details of the included studies 
can be found in the Supplementary Materials.

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42025640754
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42025640754
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Outcome definitions and subgroup stratification

The primary outcomes of the current meta-analysis were 
postoperative complications, including AL, wound infec-
tion, and intestinal obstruction. Secondary outcomes mainly 
included length of hospital stay, operation time, and EBL. 
Furthermore, to enhance the clinical relevance of our find-
ings, we performed a subgroup analysis stratifying outcomes 
based on the surgical approach (ILS versus ELS) within the 
laparoscopic cohort.

Statistical analysis

Continuous variables were analyzed as mean differences 
(MD) with 95% confidence intervals (CI) using inverse-
variance weighting. Dichotomous outcomes were expressed 
as odds ratios (OR) via Mantel–Haenszel (MH) weight-
ing. Heterogeneity was quantified through I2 statistics and 
Cochran’s Q-test, with thresholds determining model selec-
tion: random-effects models (DerSimonian-Laird method) 
for substantial heterogeneity (I2 > 50% or Q-test P < 0.10), 
and fixed-effects models otherwise.

Sensitivity analyses excluded studies with NOS scores 
of < 7 to assess robustness. Publication bias was evaluated 
through funnel plot symmetry testing: Begg’s rank correla-
tion test for outcomes with < 10 studies and Egger’s regres-
sion for ≥ 10 studies, with P < 0.05 indicating significant 
asymmetry. For studies reporting medians with interquartile 
ranges (IQRs), means and standard deviations (SD) were 
derived using validated conversion methods by Hozo et al. 
and Wan et al. [19, 20].

All analyses were performed using Review Manager 
5.3 (Cochrane Collaboration) and R 4.3.1 with the “meta” 
and “metafor” packages, ensuring reproducibility through 
scripted analytic pipelines.

Results

Study characteristics and baseline information

A total of 197 studies (52 studies in PubMed, 88 studies in 
Embase, 55 studies in CNKI, and 2 studies in the Cochrane 
Library) were retrieved in the initial search, and 21 studies 
were screened after excluding duplicated records. After title 
and abstract review, 16 studies were selected for full-text 
evaluation, ultimately yielding 11 studies that met inclusion 
criteria for comparative analysis of laparoscopic versus open 
ileostomy reversal techniques (Fig. 2).

This systematic review and meta-analysis included 11 
studies involving 867 patients. Of these, 441 patients (50.9%) 
underwent laparoscopic procedures, with further stratifica-
tion revealing 322 cases (37.1%) treated via intracorporeal 

laparoscopic surgery and 119 cases (13.7%) via extracorpor-
eal laparoscopic surgery. The open surgery group comprised 
426 patients (49.1%). The comparative analyses consisted of 
seven studies directly comparing intracorporeal laparoscopic 
and open approaches, three studies evaluating extracorpor-
eal laparoscopic versus open techniques, and one three-arm 
study simultaneously analyzing intracorporeal laparoscopic, 
open, and extracorporeal laparoscopic approaches.

There were 10 retrospective studies, one RCT. Two stud-
ies were conducted in USA [9, 15, 21], one studies were 
conducted in Ireland [17], and eight studies were conducted 
in China [16, 22–29]. The sample size and the scores of the 
NOS of each study are shown in Table 1. The quality of 
randomized controlled studies is assessed in Table 1. The 
baseline characteristics of the patients is detailed in Table 2.

Complications

The primary outcome of this meta-analysis was the inci-
dence of complications following ileostomy reversal, 
including data from 11 studies with a total of 867 cases. 
The pooled analysis demonstrated a statistically significant 
reduction in overall postoperative complications in the lapa-
roscopic group compared to the open surgery group (OR 
= 0.40, 95% CI: 0.27–0.59, P < 0.00001). The analysis 
exhibited low statistical heterogeneity (I2 = 22%, P = 0.23) 
(Fig. 3).

To further investigate specific postoperative compli-
cations between the two surgical approaches, a subgroup 
analysis was conducted. For bowel obstruction, 10 studies 
involving 833 patients showed that laparoscopic surgery sig-
nificantly reduced the risk compared to open surgery (OR 
= 0.39, 95% CI: 0.18–0.83, P = 0.01), with low heterogene-
ity (I2 = 0%, P = 0.76). Similarly, the evaluation of wound 
infection across 10 studies (n = 735 patients) demonstrated 
a significantly lower incidence in the laparoscopic group 
(OR = 0.41, 95% CI: 0.23–0.73, P = 0.003), with negligible 
heterogeneity (I2 = 0%, P = 0.99). In addition, the analysis of 
AL in five studies (n = 394 patients) showed no statistically 
significant difference between the two surgical approaches 
(OR = 0.40, 95% CI: 0.11–1.43, P = 0.16), with low hetero-
geneity (I2 = 0%, P = 1.00) (Fig. 4).

Secondary outcomes

In terms of secondary outcomes, comparisons of other sur-
gical and recovery metrics revealed that laparoscopic sur-
gery had a significantly longer operative time than open 
surgery (MD = 14.61, 95% CI: 5.28–23.94, P = 0.002). 
However, the laparoscopic approach resulted in a substan-
tially reduced length of hospital stay (MD = − 1.34, 95% 
CI: − 1.92–0.75, P < 0.00001). There was no significant 
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difference in EBL between the two groups (MD = − 3.43, 
95% CI: − 13.46–6.60, P = 0.50) (Fig. 5).

Subgroup analysis

A subgroup analysis of postoperative complications asso-
ciated with laparoscopic approaches revealed a significant 
reduction in complication rates compared to OS. Specifi-
cally, ELS showed a marked decrease in postoperative com-
plications (OR = 0.40, 95% CI: 0.18–0.89, P = 0.02). Simi-
larly, ILS demonstrated a significant advantage (OR = 0.43, 
95% CI: 0.28–0.66, P = 0.0001).

Further analysis of operative outcomes revealed nuanced 
differences. For operative time, ELS was associated with a 
non-significant prolongation of 27.16 min compared to OS 
(95% CI: − 8.45–62.77, P = 0.13). In contrast, ILS exhib-
ited a statistically significant increase of 11.15 min over OS 
(95% CI: 3.73–18.57, P = 0.003). Despite longer operative 

durations, both laparoscopic subgroups demonstrated supe-
rior clinical benefits in hospitalization. Hospitalization 
time was notably shorter in ELS (MD = − 1.76, 95% CI: 
− 3.49–0.04, P = 0.05) and ILS (MD = − 1.25, 95% CI: 
− 1.88–0.61, P = 0.0001) (Fig. 6).

Sensitivity analysis and publication bias

Funnel plots and Begg’s test were used to assess the pub-
lication bias of the included studies. For overall compli-
cations (Begg’s P = 0.2429; Egger’s P = 0.2555), bowel 
obstruction (Begg’s P = 0.7884; Egger’s P = 0.3470), and 
wound infection (Begg’s P = 0.5312; Egger’s P = 0.8614), 
neither test indicated significant asymmetry (P > 0.05 for 
all comparisons). After sensitivity analysis of postoperative 
overall complications, the incidence of postoperative over-
all complications in the laparoscopic group was still lower 
than that in the laparotomy group, and there were significant 

Fig. 2   PRISMA 2020 study 
selection flow diagram
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differences between the data (OR = 0.46, 95% CI: 0.29–0.74, 
P = 0.001) (Fig. 7).

Discussion

This meta-analysis, which included data from 11 stud-
ies comprising a total of 867 cases, demonstrated that 
the overall postoperative complication rate in the laparo-
scopic surgery group was significantly lower than in the 

open surgery group, regardless of whether ILS or ELS 
techniques were used. Subgroup analyses revealed that 
laparoscopic surgery significantly reduced the risks of 
bowel obstruction and wound infection, although no sig-
nificant difference was found between the two groups in 
terms of anastomotic leakage. While the surgical time in 
the laparoscopic surgery group was slightly longer, the 
length of hospital stay was notably shorter, underscoring 
the advantages of laparoscopic techniques in enhancing 
postoperative recovery.

Table 2   Summary of characteristics between laparoscopy group and laparotomy group

Abbreviations: OR odds ratio, MD mean difference, Cl confidence intervals, ASA American Society of Anesthesiologists classification of physi-
cal status, BMI body mass index, FE the fixed effects model, RE the random effects model

Characteristics Studies Participants MD/OR (95% Cl) Model Heterogeneity

Age 9 353/383 1.12 [− 0.75, 2.99]; P = 0.24 FE I2 = 6%; P = 0.38
Male 11 441/476 0.99 [0.75, 1.30]; P = 0.94 FE I2 = 0%; P = 0.88
BMI 8 350/395 0.56 [0.01, 1.11]; P = 0.04 FE I2 = 0%; P = 0.69
Comorbidities
  Hypertension 7 305/384 1.24 [0.89, 1.73]; P = 0.20 FE I2 = 39%; P = 0.12
  Diabetes mellitus (DM) 7 305/384 1.28 [0.86, 1.91]; P = 0.22 FE I2 = 50%; P = 0.05
  Chronic hepatic or renal disease 4 213/273 1.00 [0.28, 3.61]; P = 0.99 FE I2 = 0%; P = 0.66
  Cardiac disease 6 280/343 0.64 [0.34, 1.19]; P = 0.16 FE I2 = 12%; P = 0.34
  Smoking 3 175/220 0.78 [0.40, 1.51]; P = 0.46 FE I2 = 0%; P = 0.65

ASA
  1–2 4 166/139 0.82 [0.32, 2.13]; P = 0.68 FE I2 = 0%; P = 0.97
  3–4 4 166/139 1.22 [0.47, 3.15]; P = 0.68 FE I2 = 0%; P = 0.97

Pathology
  Malignant tumor 9 393/433 2.34 [1.60, 3.40]; P < 0.0001 FE I2 = 0%; P = 0.86
  Diverticular disease 7 300/313 0.54 [0.18, 1.67]; P = 0.29 FE I2 = 0%; P = 0.64
  Inflammatory bowel disease 9 361/366 0.61 [0.24, 1.53]; P = 0.29 RE I2 = 65%; P = 0.04
  Other 7 300/313 0.72 [0.35, 1.47]; P = 0.37 FE I2 = 0%; P = 0.94

Time to reversal (days) 6 223/234 17.03 [− 7.15, 41.21]; P = 0.17 FE I2 = 3%; P = 0.40
Preoperative neoadjuvant therapy 6 280/346 1.34 [0.96, 1.88]; P = 0.08 FE I2 = 45%; P = 0.09
Antecedent surgery approach
  Open 3 135/180 0.22 [0.11, 0.42]; P < 0.00001 FE I2 = 0%; P = 0.44
  Laparoscopic 3 135/180 1.18 [0.34, 4.12]; P = 0.79 RE I2 = 85%; P = 0.001
  Laparoscopic/robotic 3 135/180 2.55 [1.01, 6.42]; P = 0.05 RE I2 = 73%; P = 0.03

Fig. 3   The overall complications in the laparoscopic surgery group and laparotomy group
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A randomized controlled trial by Royds et al. demon-
strated that the integration of laparoscopic exploration 
and adhesiolysis with conventional ileostomy closure sig-
nificantly reduces postoperative morbidity and enhances 
intestinal functional recovery [17]. Adhesive small bowel 
obstruction represents a prevalent complication follow-
ing ileostomy reversal [30, 31]. Poskus et al. reported that 
among 132 patients who underwent open ileostomy, 6.8% 
developed bowel obstruction [32]. For traditional open 
surgery, 8.1% of patients who had ileostomy reversal were 
readmitted, with half of them requiring reoperation [31]. In 
contrast, laparoscopic techniques provide superior visualiza-
tion of the surgical area, facilitating precise adhesiolysis and 
meticulous stoma site dissection [33]. This technique also 
enables smaller incisions and better wound closure (e.g., 
purse-string sutures), reducing trauma [34–36]. This com-
prehensive approach not only reduce small bowel-related 
complications but also mitigates the risk of internal hernia 
[37].

Furthermore, a significant proportion of patients undergo-
ing protective ileostomy have a history of colorectal cancer 
resection. Laparoscopic exploration provides an opportunity 
for comprehensive abdominal cavity assessment, potentially 
identifying occult tumor recurrences or metastatic lesions 

that may evade detection through conventional imaging 
modalities. These tumors may not be detectable through 
preoperative imaging, and suspicious lesions may require 
biopsy for further investigation.

Russek et al. reported that laparoscopic ileostomy closure 
usually typically requires longer operative times compared to 
conventional open procedures. However, in patients without 
complex abdominal pathology, the duration of laparoscopic 
surgery has become comparable to open techniques [18]. 
With increased surgical experience, better coordination, 
and improved techniques, laparoscopic surgery times are 
expected to decrease significantly. Importantly, laparoscopic 
techniques minimize direct bowel manipulation and reduce 
visceral exposure time, thereby preserving the abdominal 
microenvironment and promoting faster restoration of gas-
trointestinal function. Mari et al. have demonstrated an asso-
ciation between intracorporeal approach and reduction in the 
surgical stress response which clinically manifests as earlier 
gastrointestinal recovery, shortening hospital stays [38].

In obese patients with substantial abdominal wall thick-
ness, exteriorizing the stoma after releasing the intestinal 
loop can be particularly challenging, as exposure of the 
intestinal loop and mesentery may lead to excessive stretch-
ing and an increased risk of tissue damage [39]. Therefore, 

Fig. 4   The specific postoperative complications in the laparoscopic surgery group and laparotomy group included anastomotic leakage, intestinal 
obstruction, and wound infection
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ILS is generally considered a safer and more straightforward 
surgical option. Moreover, studies have confirmed that lapa-
roscopic procedures offer significant advantages in reducing 
the risk of surgical site infections among obese patients.

Regarding economic considerations, while laparoscopic 
procedures currently incur higher direct costs, ongoing 
advancements in medical device technology are anticipated 
to reduce the expense of intracorporeal stapling devices. 
Furthermore, laparoscopic surgery can decrease hospitali-
zation duration and expedite postoperative recovery facilitat-
ing earlier return to normal activities, potentially offsetting 
initial costs through reduced overall healthcare utilization. 
As a result, the cost gap between the two surgical approaches 
may gradually narrow. Research by Crawshaw et al. has also 
demonstrated a strong correlation between minimally inva-
sive colectomy and a significant reduction in healthcare 
expenditures [40].

Notably, a recent meta-analysis by Rondelli et al. reported 
that only ILS showed advantages in reducing postoperative 

complications and shortening hospitalization, whereas ELS 
exhibited comparable outcomes to OS [41]. Contrastingly, 
the meta-analysis by McKechnie et al. revealed that lapa-
roscopic stoma reversal may effectively reduce postopera-
tive hospitalization duration and superficial surgical site 
infection rates without prolonging operative time [42]. Our 
updated study, employing an expanded sample size and rig-
orous subgroup analyses, demonstrated that laparoscopic 
surgery prolongs operative time but significantly shortens 
hospital stays. Furthermore, both ILS and ELS approaches 
demonstrated superiority over OS. These findings hold sig-
nificant clinical implications for surgical practice. Given the 
technical complexity and steeper learning curve associated 
with ILS, ELS may serve as an effective transitional strat-
egy for surgeons acquiring proficiency in minimally invasive 
techniques.

Although laparoscopic surgery enables precise con-
trol of the surgical area and reduces the complexity of 
bowel processing, it also has limitations. As an example, 

Fig. 5   Secondary outcomes in the laparoscopic and laparotomy groups included length of hospital stay, duration of surgery, and estimated blood 
loss
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Fig. 6   Overall postoperative complications, length of hospital stay, and duration of surgery in ELS vs OS and ILS vs OS
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laparoscopic adhesion release carries a risk of compli-
cations including visceral injury and hemorrhage [43]. 
However, with the stepped trocar placement strategy, the 
auxiliary hole is prioritized for adhesion release and then 
the main operating hole, combined with continuous intra-
operative intra-abdominal pressure monitoring, can reduce 
bowel puncture injuries by 67%. In ileostomy reduction, 
adhesions are loosened, the stoma site is removed, and the 
intestine has adequate mobility. For obese patients or those 
with thickened abdominal walls, the incision may need 
to be enlarged to provide adequate surgical space, which 
in turn may increase the risk of complications associated 
with the incision.

This meta-analysis has several limitations. First, the 
inclusion of only one randomized controlled trial and 
limited observational study samples reduces the robust-
ness of conclusions. Second, significant heterogeneity 
exists across studies: (1) unreported prior stoma creation 
methods (open/laparoscopic) may confound laparoscopic 
advantages; (2) divergent preoperative diagnoses (colo-
rectal neoplasia/diverticular disease/IBD) could modulate 
complication risks, yet disease-stratified data were absent; 
(3) open surgery cohorts lacked granular reporting on 
anastomotic techniques (handsewn/stapled), introducing 
potential methodological bias; (4) original studies univer-
sally omitted long-term outcomes and diagnosis-specific 
complications. These limitations underscore the need for 
large-scale prospective studies with standardized report-
ing protocols.

This study substantiates the clinical advantages of 
laparoscopic-assisted ileostomy reversal, demonstrating 
significant benefits in reducing postoperative morbidity, 
decreasing hospitalization duration, and enhancing 
recovery outcomes. However, the widespread application 
of this technique requires further support from randomized 
controlled trials to validate its efficacy across different patient 
populations. With ongoing technical advancements and the 
accumulation of surgical experience, the efficiency and safety 
of laparoscopic surgery are expected to improve further.

Conclusion

Current clinical evidence suggests that laparoscopic-assisted 
ileostomy closure demonstrates significant advantages in 
reducing postoperative complications, shortening hospital 
stays, and accelerating recovery. With advancements in tech-
nique and accumulation of surgical experience, the proce-
dure is expected to achieve further optimization.
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