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Abstract

BACKGROUND

Although minimally invasive surgery is becoming more commonly applied for
ileostomy reversal (IR), there have been relatively few studies of IR for patients
with Crohn's disease (CD). It is therefore important to evaluate the potential
benefits and risks of laparoscopy for patients with CD.

AIM
To compare the safety, feasibility, and short-term and long-term outcomes of
laparoscopic IR (LIR) vs open IR (OIR) for the treatment of CD.

METHODS

The baseline characteristics, operative data, and short-term (30-d) and long-term
outcomes of patients with CD who underwent LIR and OIR at our institution
between January 2017 and January 2020 were retrieved from an electronic
database and retrospectively reviewed.

RESULTS

Of the 60 patients enrolled in this study, LIR was performed for 48 and OIR for 12.
There were no statistically significant differences in baseline characteristics,
operation time, intraoperative blood loss, days to flatus and soft diet,
postoperative complications, hospitalization time, readmission rate within 30 d,
length of hospitalization, hospitalization costs, or reoperation rate after IR
between the two groups. However, patients in the LIR group more frequently
required lysis of adhesions as compared to those in the OIR group (87.5% vs
41.7%, respectively, P < 0.05). Notably, following exclusion of patients who
underwent enterectomy plus IR, OIR was more advantageous in terms of
postoperative recovery of gastrointestinal function and hospitalization costs.
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CONCLUSION
The safety and feasibility of LIR for the treatment of CD are comparable to those
of OIR with no increase in intraoperative or postoperative complications.

Key Words: Crohn’s disease; Laparoscopy; Ileostomy reversal; Intestinal adhesion;
Enterolysis; Faster recovery

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Laparoscopic surgery has been shown to promote faster recovery, decrease
postoperative pain and morbidity, and improve postoperative quality of life. For
Crohn’s disease (CD) patients who require IR, laparoscopy greatly improves the rate of
enterolysis and reduces the incidence of ileus. Meanwhile, laparoscopy can effectively
explore the entire gastrointestinal tract to identify strictures within short segments of
the small bowel, while avoiding large incisions. The aim of the present study was to
compare the operative data and short-term and long-term outcomes of laparoscopic
ileostomy reversal vs open ileostomy reversal to explore the safety and feasibility of
laparoscopic ileostomy reversal for CD.

Citation: Wan J, Yuan XQ, Wu TQ, Yang MQ, Wu XC, Gao RY, Yin L, Chen CQ.
Laparoscopic vs open surgery in ileostomy reversal in Crohn’s disease: A retrospective study.
World J Gastrointest Surg 2021; 13(11): 1414-1422

URL: https://www.wjgnet.com/1948-9366/full/v13/i11/1414.htm

DOI: https://dx.doi.org/10.4240/wjgs.v13.i11.1414

INTRODUCTION

A temporary ileostomy is frequently created during low colorectal anastomosis to
prevent fistula formation. After intestinal anastomosis, patients with active Crohn’s
disease (CD) are at a greater risk for anastomotic fistula formation, which often
requires ileostomy[1,2] to alleviate symptoms. Given the proclivity for recurrence,
ileostomy reversal (IR) is limited to relatively few CD patients[3]. However, as
compared with colostoma, ileostoma requires more complex care and is associated
with a greater risk for complications[4]. Therefore, in the remission stage of CD, many
patients consider IR. Normally, open IR (OIR) is not overly complicated. But, the
varying degrees of intestinal adhesions in CD require intraoperative enterolysis[5]. In
addition, with the progression of CD, the whole digestive system will inevitably
become fibrotic, eventually leading to stricture[6]. Therefore, it is essential to check the
whole gastrointestinal tract during IR for patients with CD.

Previous studies have shown that laparoscopic surgery promotes faster recovery,
decreases postoperative pain and morbidity, and improves postoperative quality of
life[5,7,8]. During open surgery for CD, surgeons often have to explore the entire
gastrointestinal tract to avoid missing occult diseased segments and critical proximal
strictures. Laparoscopy can effectively explore the entire gastrointestinal tract to
identify strictures within short segments of the small bowel, while avoiding large
incisions. Although laparoscopy has become more commonly applied in IR[9],
relatively few studies have compared OIR with laparoscopic IR (LIR) for CD. It is
therefore important to evaluate the potential benefits and risks of LIR in patients with
CD. The aim of the present study was to compare the operative data and short-term
and long-term outcomes of LIR vs OIR to explore the safety and feasibility of LIR for
CD.

MATERIALS AND METHODS

Patients
The study protocol was approved by the Ethics Committee of the Shanghai Tenth
People’s Hospital Affiliated to the Tongji University School of Medicine (approval No.
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21K53) and conducted in accordance with the tenets of the Declaration of Helsinki. The
cohort of this retrospective study consisted of 60 patients who underwent IR at our
institution from January 2017 to January 2020. Of these 60 patients, LIR was performed
for 48 and OIR for 12. The inclusion criteria were age 18-75 years and pathological
confirmation of CD. All procedures were performed by two experienced laparoscopic
colorectal surgeons. Standardized treatment regimens were used during the periop-
erative period. The following data were retrieved from the electronic database of
Shanghai Tenth People’s Hospital: Age, gender, body mass index (BMI), American
Society of Anesthesiologists (ASA) physical status classification, duration of ileostomy,
duration of CD, history of abdominal surgery, hematologic parameters (WBC, CRP,
ESR, ALB, HB, PLT, PT, and APTT), operation time, intraoperative blood loss,
enterolysis rate, days to flatus and soft diet, postoperative complications, hospital-
ization time, readmission rate within 30 days, length of stay, and hospitalization cost.
As a long-term outcome, the reoperation rate after IR was determined by telephone
interviews.

Preoperative preparation

Preoperative preparation included physical examination, computed tomography,
magnetic resonance imaging, ultrasonography, and colonoscopy. Patients in the
remission stage of CD were considered for IR.

Surgical procedure

Laparoscopy was performed using the four-port method. Briefly, two transverse sites
below the umbilicus were punctured with 12-mm trocars for observation, the right
abdomen was punctured with a 5-mm trocar, and the left abdomen was punctured
with 5- and 12-mm trocars. The entire gastrointestinal tract was explored laparoscop-
ically to separate the intraperitoneal adhesions at the stoma and the distal intestinal
stump (Figure 1A-C). Following incision of the annulus of the skin around the stoma,
the stoma and distal intestinal stump were pulled out. If the bowel segment was
obviously fibrotic with a stricture, strictureplasty or resection of the strictured segment
was performed. The proximal and distal intestines were anastomosed side to side with
auto sutures (GIA 80 mm; Medtronic plc, Dublin, Ireland). Then, the openings were
closed and the anastomosis was reinforced with 3-0 absorbable sutures. For open
surgery, an incision was made directly along the skin around the stoma. Then, the
stoma and distal intestinal stump were separated under direct visualization. The
anastomosis method was the same as that in the laparoscopic group.

Statistical analysis

All data analyses were conducted using IBM SPSS Statistics for Windows, version 24.0.
(IBM Corporation, Armonk, NY, United States) and GraphPad Prism version 8.0
(GraphPad Software Inc., San Diego, CA, United States). Quantitative data are
expressed as the mean + SD (range). Data were compared using the Student’s f-test
and chi-squared test. A probability (P) value of < 0.05 was considered statistically
significant.

RESULTS

Baseline characteristics

There were no statistically significant differences in age, gender, BMI, ASA class,
duration of ileostomy, CD duration, history of abdominal operation, or hematologic
examination between the LIR and OIR groups (P > 0.05) (Table 1).

Characteristics of intraoperative and postoperative observation indexes

Postoperative recovery, operation time, intraoperative blood loss, and days to flatus
and soft diet were similar between the two groups. Enterolysis was required for 42/48
(87.5%) patients in the LIR group and 5/12 (41.7%) in the OIR group (P < 0.05).
However, when cases of enterectomy combined with IR were excluded, OIR was still
advantageous for patients with CD. In those cases, OIR was superior to LIR in terms of
days to flatus (1.7 £ 0.7 d vs 2.3 + 0.6 d, respectively, P < 0.05), days to soft diet (2.7 +
0.7 d vs 4.5 £ 1.7 d, respectively, P < 0.05), and hospitalization costs (37301 RMB vs
57967 RMB, respectively, P < 0.05) (Table 2). There was no significant difference in
postoperative complications between the LIR and OIR groups (10.4% vs 16.7%,
respectively). One patient in the LIR group developed an anastomotic fistula after
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Table 1 Baseline characteristics

Variable Laparoscopic (n = 48) Open (n=12) Pvalue
Age, yr, mean (range) 36.5 (18-70) 39.8 (20-73) NS
Gender, male 36 8 NS
BMLI, kg/m? mean +SD 20.2+4.9 20.3+2.9 NS
ASA class NS
I-II 45 11

MI-IV 3 1

Duration of ileostomy, mo, mean + SD (range) 7.6 £ 6.8 (3-48) 13.0 £18.5 (3-72) NS
Disease duration, mo, mean + SD (range) 46.1 +48.7 (3-168) 39.3 +33.5 (4-96) NS
History of abdominal operation 1407 1409 NS
Hematologic examination

WBC (/L) 52+13 5210 NS
CRP (mg/L) 59+89 89+17.6 NS
ESR (mm) 154+115 158 £6.9 NS
ALB (g/L) 454+438 43.6+4.0 NS
Hb (g/L) 134.0£18.2 131.0+16.0 NS
PLT (/L) 240.8 £105.6 206.3 £49.3 NS
PT (s) 11.5+0.9 11.2+0.8 NS
APTT (s) 293+3.4 28.2+4.0 NS

BMI: Body mass index; ASA: American Society of Anesthesiologists; WBC: White blood cell count; CRP: C-reactive protein; ESR: Erythrocyte
sedimentation rate; ALB: Albumin; Hb: Hemoglobin; PLT: Platelets; PT: Prothrombin time; APTT: Activated partial thromboplastin time; NS: Not

significant.
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surgery and recovered after continuous double-cannula irrigation, which explains why
one patient in the LIR group was hospitalized for 32 d. Another patient developed
anastomotic bleeding, which was resolved after hemostasis treatment. One patient
with ileus recovered after conservative treatment. Two patients developed incisional
infections in both the LIR and OIR groups and recovered after periodic dressing
change. As a long-term outcome, the reoperation rate after IR was similar between the
LIR and OIR groups. One patient in the LIR group and one in the OIR group
underwent enterectomy again at 22 and 24 mo, respectively (Figure 2).

DISCUSSION

The aim of this retrospective study was to compare the feasibility, safety, and short-
term and long-term outcomes of LIR vs OIR for CD. The results showed that LIR is a
safe and feasible technique with acceptable outcomes and, thus, is worthy of further
promotion and clinical study.

For high-risk intestinal anastomosis, the use of prophylactic ileostomy can signi-
ficantly reduce the incidence of anastomotic leakage[10,11]. However, enterostomy is
often associated with many complications due to improper management. According to
multiple studies, the overall stoma complication rate ranges from 12% to 72%, with the
most common complications being retraction, hernia, prolapse, peristomal skin
problems, and necrosis, which severely affect the psychosocial status of the patient and
the ability to return to normal daily activities[12-14]. Restoration of intestinal
continuity by IR is an ideal strategy to improve quality of life. In recent decades,
laparoscopic techniques have become increasingly widely applied in gastrointestinal
surgery[15,16]. LIR has also attracted the attention of surgeons because this procedure
is associated with earlier gastrointestinal recovery, shorter postoperative hospital stay,
and lower complication rates[17,18]. However, CD is characterized by extensive
intestinal inflammation and thickening of the mesentery and blood vessels, which pose
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Table 2 Operative data and short-term (30-d) outcomes

lleostomy reversal (without enterectomy) lleostomy reversal
Variable Laparoscopic (n1=30) Open(n=7) Pvalue Laparoscopic(n=48) Open(n=12) P value
Operative time, min 116.5 £ 38.4 117.1+28.6 NS 1282 +41.7 142.5+41.7 NS
Estimated blood loss, mL 69.7+93.1 714+94.8 NS 731+91.3 942 +88.1 NS
Days to flatus, d, mean + SD 23+0.6 1.7+£0.7 P<005 2308 20+0.7 NS
Days to soft diet, d, mean + SD 45+17 27+0.7 P<005 51+39 38+14 NS
Total postoperative complication, n (%) 3 (10) 1(14.3) NS 5(10.4) 2 (16.7) NS
Anastomotic hemorrhage 1 0 1 0
Anastomotic leakage 0 0 1 0
Tleus 0 0 1 0
Wound infection 1 1 2 2
Reoperation 0 0 0 0
Readmission after discharge 0 0 - 0 0 -
Length of stay, d, mean + SD (range) 9.6 +2.7 (5-15) 8.6+2.8(6-15) NS 10.3 £ 4.0 (5-32) 10.8 £3.7(6-18) NS
Cost (RMB) 57967 37301 P<0.05 62916 52274 NS

NS: Not significant.

Figure 1 Laparoscopic ileostomy reversal and open ileostomy reversal. A: The intraperitoneal adhesions at the stoma were separated; B: The distal
intestinal stump was separated; C: Separation was completed under laparoscopy; D and E: Abdominal incision of laparoscopic ileostomy reversal; F and G:
Abdominal incision of open ileostomy reversal.

significant risks and difficulties in laparoscopic surgery[19]. Moreover, widespread
inflammation can invade peripheral organs, such as the ureters, which can limit the
application of minimally invasive surgery. Previous clinical studies have confirmed
that laparoscopic resection in patients with ileocecal CD following failure of conven-
tional therapy should be considered as a reasonable alternative[20]. The advantages of
minimally invasive surgery for CD include reduced immune and inflammatory
responses, fewer postoperative intestinal adhesions, less incision pain, and faster
recovery[21,22]. Although laparoscopic techniques remain challenging in patients with
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Jaishideng®

WJGS | https://www.wjgnet.com 1419

CD, Bitner et al[3] reported that LIR was a safe and feasible option in 44 patients with
CD after subtotal colectomy. However, larger studies are needed to confirm this claim.
To date, LIR has been mainly applied for treatment of non-inflammatory diseases,
such as colorectal cancer[23,24]. A study conducted by Russek et al[25] of 24 patients
who underwent LIR found that the complication rate and surgical time were
comparable to those of open surgery. In addition, extending the time to IR improved
the patients’ nutritional status and allowed time for the adhesions to become less
dense. A retrospective review of 133 patients demonstrated similar estimated blood
loss, mean length of stay, and 30-d morbidity rates between LIR and OIR. Although
the duration of LIR was longer, the additional procedures may provide long-term
benefits[26].

To the best of our knowledge, this study is the first to evaluate the surgical
approach and postoperative recovery of LIR for CD. In this study, cases of
enterectomy during IR were excluded in order to compare OIR vs LIR alone. The
results showed that postoperative recovery of patients with CD was better in the OIR
group than the LIR group. This result is not difficult to explain. CD is a progressive
disease resulting in fibrosis of the entire digestive tract. So, the entirety of the small
intestine and colon can be explored during laparoscopic surgery, while only relatively
small portions can be explored by open surgery. Also, in both LIR and OIR, incisions
of the same length were made around the original ileostomy. Moreover, less
minimally invasive instruments were used in OIR, so hospitalization costs were lower.
In addition, laparoscopy is more convenient for the surgeon to dissociate the ileostoma
from the abdominal cavity because of the good field of vision. Meanwhile, laparoscopy
provides a clear field of vision of the entire gastrointestinal tract, which facilitates
assessment of the remaining length of the healthy intestine, as well as the diseased
portions. Therefore, laparoscopy greatly improves the rate of enterolysis and reduces
the incidence of ileus. In this study, there was a significant difference in the rate of
enterolysis between the IR and OIR groups (87.5% vs 41.7%, respectively, P < 0.05). In
this regard, laparoscopy is undoubtedly beneficial to patients with CD. Hence, we
continue to combine IR with enterectomy. The results of the present study showed that
LIR did not increase the operative time, intraoperative blood loss, postoperative
recovery time, length of hospitalization stay, hospitalization costs, or reoperation rate.
Therefore, LIR is not a contraindication for patients with CD. In this study, 18 patients
underwent enterectomy simultaneously with IR. In general, there are two main
reasons for resection of the diseased intestinal segment at the same time of IR. First,
ileostomy is often performed as an emergency surgery, as the diseased intestine can be
removed at a later stage in the remission stage of CD. Second, during surgery for CD,
excision of the intestine should be limited to avoid the occurrence of short bowel
syndrome, as disease of the bowel can be alleviated with the use of biological agents.
However, if drug treatment fails, simultaneous resection of the diseased bowel can be
considered during IR.

Studies have shown that LIR with intracorporeal anastomosis was associated with
shorter length of hospitalization without increasing overall costs[17]. A double-blind
randomized controlled trial showed that intracorporeal anastomosis can reduce bowel
manipulation and mesentery traction, which promotes quicker recovery of bowel
function[27]. However, in the case of CD, extracorporeal anastomosis is preferred in
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our center because CD is often accompanied by thickening of the mesentery and
vasculature, thus hemostasis and reinforcing sutures are often required after
anastomosis. These procedures will be safer and more reliable in vitro. In order to
avoid anastomotic stoma-associated strictures in patients with CD, in addition to side-
to-side anastomosis in digestive tract reconstruction, extracorporeal anastomosis can
ensure the maximum size of the anastomotic stoma. For extracorporeal anastomosis,
the length of the incision was not increased, which alleviated postoperative pain and
improved satisfaction with the cosmetic result (Figure 1D-G).

CONCLUSION

LIR for CD is both safe and feasible. The short-term and long-term outcomes of LIR are
comparable to those of OIR and do not prolong postoperative recovery. In view of the
fact that this is a retrospective study with a small sample size, larger prospective trials
are required to further confirm these findings.

ARTICLE HIGHLIGHTS

Research background

The advantages of minimally invasive surgery for ileostomy reversal (IR) have
attracted increasing attention, although relatively few studies have investigated the
benefits of IR for patients with Crohn's disease (CD).

Research motivation

It is worthwhile to evaluate the potential benefits and risks of laparoscopy for patients
with CD.

Research objectives
To compare the safety, feasibility, and short-term and long-term outcomes of laparo-
scopic IR (LIR) vs open IR (OIR) for treatment of CD.

Research methods

The baseline characteristics, operative data, and short-term (30-d) and long-term
outcomes of patients with CD who underwent LIR and OIR between January 2017 and
January 2020 were retrieved from an electronic database and retrospectively reviewed.

Research results

A total of 60 eligible patients were enrolled into the study, including 48 in the LIR
group and 12 in the OIR group. There were no statistically significant differences in
baseline characteristics, operative data, or short-term and long-term outcomes between
the two groups. However, patients in the LIR group more frequently required lysis of
adhesions as compared to those in the OIR group. Notably, following exclusion of
patients who underwent enterectomy plus IR, OIR was more advantageous in terms of
postoperative recovery of gastrointestinal function and hospitalization costs.

Research conclusions
The safety and feasibility of LIR for the treatment of CD are comparable to those of
OIR with no increase in intraoperative or postoperative complications.

Research perspectives

LIR is feasible and safe for the treatment of CD patients with IR, and the short-term
and long-term results are similar to those of OIR, thus further studies are warranted.
In view of the fact that this is a retrospective study with a small sample size, larger
prospective trials are required to further confirm these findings.
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