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Does one-stitch method of temporary i

ileostomy affect the stoma-related
complications after laparoscopic low anterior
resection in rectal cancer patients?
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Abstract

Purpose This current study attempted to investigate whether one-stitch method (OM) of temporary ileostomy influ-
enced the stoma-related complications after laparoscopic low anterior resection (LLAR).

Methods We searched for eligible studies in four databases including PubMed, Embase, Cochrane Library,

and CNKI from inception to July 20, 2023. Both surgical outcomes and stoma-related complications were compared
between the OM group and the traditional method (TM) group. The Newcastle—Ottawa Scale (NOS) was adopted
for quality assessment. RevMan 5.4 was conducted for data analyzing.

Results Totally 590 patients from six studies were enrolled in this study (272 patients in the OM group and 318
patients in the TM group). No significant difference was found in baseline information (P> 0.05). Patients in the OM
group had shorter operative time in both the primary LLAR surgery (MD=—17.73, 95%Cl=— 25.65 to — 9.80, P<0.01)
and the stoma reversal surgery (MD=— 18.70, 95%Cl=— 22.48 to —14.92, P<0.01) than patients in the TM group. There
was no significant difference in intraoperative blood loss of the primary LLAR surgery (MD=—2.92, 95%Cl=—-7.15

to 1.32, P=0.18). Moreover, patients in the OM group had fewer stoma-related complications than patients in the TM
group (OR=0.55,95%CI=0.38 t0 0.79, P<0.01).

Conclusion The OM group had shorter operation time in both the primary LLAR surgery and the stoma reversal
surgery than the TM group. Moreover, the OM group had less stoma-related complications.
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Introduction

Laparoscopic low anterior resection (LLAR) was one
of the main treatment options for low rectal cancer
patients [1, 2]. Compared with open surgery, LLAR had
advantages of small incision and rapid recovery [3, 4].
However, some postoperative complications including

Xin-Peng Shu and Quan Lv are co-first authors.

;gigefhpsggeme: anterior resection syndrome (ARS) and anastomotic
chengyongcq@163.com leakage et al., influenced the patients’ quality of life and
! Department of Gastrointestinal Surgery, The First Affiliated Hospital the following treatment [5-7].

of Chongging Medical University, Chongging 400016, China

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40001-024-01995-1&domain=pdf

Shu et al. European Journal of Medical Research (2024) 29:403

Loop ileostomy, which was a measure for stool
diversion, could reduce the pressure on the anastomosis
[8, 9]. Previous studies demonstrated that temporary
ileostomy could decrease the incidence of anastomotic
leakage [10-12]. On the other hand, stoma-related
complications including stoma bleeding, stoma stricture,
stoma prolapse, stoma retraction, parastomal hernia and
mucocutaneous separation were commonly existed [13,
14].

The traditional method (TM) of ileostomy was
performed by suturing the peritoneum, anterior sheath,
and skin layer, respectively [15]. This operation way
needed numbers of sutures and was relatively difficult in
obesity patients [16]. Meanwhile, the one-stitch method
(OM), which was performed by using only one stitch
to finish the ileostomy, was reported in some previous
studies [16-21].

There were some studies focusing on the association
between the ileostomy method and stoma-related
complications. Some studies demonstrated that the OM
group had less stoma-related complications than the
TM group [20, 21]. However, other studies reported a
different opinion [16—19]. Therefore, the purpose of this
current study was to explore whether OM of temporary
ileostomy affected the stoma-related complications after
patients underwent LLAR.

Materials and methods

This study was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta Analyses (PRISMA) statement [22].

Search strategy

The PubMed, Embase, Cochrane Library, and CNKI
databases were searched from inception to July 20, 2023
by two authors, independently. The search strategy
included three keywords: LLAR, ileostomy, and OM. The
search strategy for LLAR was as follows: “laparoscopic
low anterior resection” OR “laparoscopic anterior
resection” OR “low anterior resection” OR “anterior
resection”. In terms of ileostomy, we used “ileostomy”
OR “loop ileostomy” OR “protective ileostomy” OR
“protective loop ileostomy” OR “temporary ileostomy”
OR “temporary loop ileostomy” As for OM, we used
“one-stitch” OR “one-stitch method” OR “method” to
expand the search scope. The three main items were
combined with “AND”. The search scope was limited to
“the Title and Abstract’, and the search language was
restricted to English and Chinese.

Inclusion and exclusion criteria
The inclusion criteria were as follows: 1, patients who
underwent LLAR plus temporary ileostomy; 2, studies
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that divided the patients into the OM group and the
TM group; 3, studies comparing the stoma-related
complications between the two groups. The exclusion
criteria were as follows: 1, studies with incomplete
data; 2, case reports, case series, letters to the editor,
comments, conferences, and reviews.

Study selection

The selection procedure was, respectively, performed
by two authors according to the search strategy. First,
duplicated studies were removed. Then, the titles and
abstracts were scanned to find eligible studies. Finally,
full texts were checked for final analysis. Disagreement
was settled by the third author.

Data collection

Baseline characteristics of the included studies were
collected as follows: first author, year of publication,
country of study, study date, sample size, and study type.
Patients’ information included age, sex, body mass index
(BMI), type 2 diabetes mellitus (T2DM), neoadjuvant
therapy, distance from the anal verge, and tumor node
metastasis (TNM) stage. The surgical information
included the primary operation time, the stoma closure
operation time, blood loss of primary surgery, and stoma-
related complications. All the data were independently
extracted by two authors, and information would be
checked carefully to ensure the accuracy.

Quality assessment

The Newcastle-Ottawa Scale (NOS) was conducted to
assess the quality of included studies [23]. Studies scored
nine points represented high quality; seven to eight
points were considered of middle quality; and less than
seven points meant low quality.

Surgical procedure of OM

The OM of ileostomy was performed while the LLAR
procedure finished. A 2/0 absorbable suture was used to
sew into the anterior sheath and peritoneum layer from
the midpoint of one side of the skin. Then, the stitch
would traverse the mesenteric mesangial avascular area
and sew out the peritoneum and anterior sheath layer
from the opposite skin. We used the same one stitch to
traverse the avascular area again to finish knotting and
fixing. Finally, 3/0 absorbable sutures were used to suture
the skin layer with bowl, intermittently.

Statistical analysis

Continuous variables were calculated by the mean
differences (MDs) and 95% confidence intervals (CIs).
The odds ratios (ORs) and 95% CIs were calculated for
dichotomous variables. The I value and the Chi-squared
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test were used to evaluate the heterogeneity of identified
research [24, 25]. I*>50% meant high heterogeneity,
the random effects model was adopted, and P<0.1 was
considered statistical difference. The fixed effects model
was used when I*<50%, and P<0.05 was considered
statistically significant. The funnel plot was conducted
to evaluate the publication bias. All the data analysis
was performed using RevMan 5.4 (The Cochrane
Collaboration, London, United Kingdom).

Results

Study selection

There were 483 studies identified according to the search
strategy (97 studies in PubMed, 269 studies in Embase,
106 studies in the Cochrane Library, and 11 studies in
CNKI). 184 duplicated studies were removed, and 299
studies were left. After titles and abstracts scanning, and
full texts reading, six studies were enrolled for final analy-
sis. No more eligible studies were found by reviewing the
reference of the included six studies. The flowchart of
study selection is shown in Fig. 1.
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Baseline information of included studies

A total of six studies including 590 patients were enrolled
for final analysis. The publishing dates were from 2020
to 2023, and the study period were from 2015 to 2022.
All the studies were from China and were retrospective
studies. Other details and NOS score are shown in
Table 1.

Summary of characteristics between the OM group

and the TM group

The baseline characteristics including age, sex, BMI,
T2DM, neoadjuvant therapy, distance from the anal
verge, and TNM stage were compared between the
OM group and the TM group. No obvious significant
difference was found in baseline characteristics (P> 0.05)
(Table 2).

Surgical outcomes and stoma-related complications

The primary operation time, the second stoma closure
operation time, blood loss of the primary surgery, and
stoma-related complications were compared between
the OM group and the TM group. After pooling analysis,
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Fig. 1 Flowchart of study selection
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Table 1 Baseline characteristics of included studies

Author Year Study date Patients Study type OM/TM NOS
ChenYZ 2020 2017-2018 95 Retrospectively 41/54 8

Pei WT 2021 2016-2019 242 Retrospectively 106/136 7

Li XM 2023 2019-2022 70 Retrospectively 30/40 8

Hu L 2023 2019-2021 70 Retrospectively 35/35 7
Zhang L 2022 2018-2021 60 Retrospectively 32/28 7
Wang CJ 2022 2015-2020 53 Retrospectively 28/25 7

OM, one-stitch method; TM, traditional method; NOS, Newcastle—Ottawa Scales

Table 2 Summary meta-analysis of comparison between the OM group and the TM group

Characteristics Studies Participants (OM/ 0Odds ratio/mean difference (95% Cl) Heterogeneity
™)

Age 5 237/283 —0.94 [- 4,50, 2.62]; P=0.60 P =74%; P<0.01
Sex (male) 6 174/190 1.1910.85,1.67]; P=0.30 P=0%; P=053
BMI, kg/m? 4 209/258 —0.07 [-0381,067];P=0.86 P =0%; P=0.89
T2DM 3 22/26 1.07[0.58, 1.97]; P=0.82 P =44%; P=0.17
Neoadjuvant therapy 2 21/33 0.79 [0.44,1.44]; P=045 P=0%; P=0.73
Distance from the anal verge, cm 3 177/230 —0.54[-1.25,0.17]; P=0.13 P =63%; P=0.07
TNM stage

| 2 19/29 0.64[0.32, 1.29]; P=0.21 F=0%; P=0.81
I 3 38/39 1.05 [0.60, 1.85]; P=0.86 P =5%; P=0.35
Il 5 102/106 1.33[0.93,1.90]; p=0.12 F=0%; P=0.66

OM, one-stitch method; TM, traditional method; BMI, body mass index; T2DM, type 2 diabetes mellitus; TNM, tumor node metastasis; 95% Cl, 95% confidence intervals

we found that patients in the OM Group had a shorter
operative time in the primary rectal cancer surgery
(MD=- 17.73, 95%Cl=—- 25.65 to — 9.80, P<0.01)
(Fig. 2a). Patients in the OM group also had shorter oper-
ative time in stoma reversal surgery than patients in the
TM group (MD=- 18.70, 95%Cl=— 22.48 to — 14.92,
P<0.01) (Fig. 2b). There was no statistical difference
in the blood loss of the primary surgery (MD=— 2.92,
95%Cl=— 7.15 to 1.32, P=0.18) (Fig. 2c). Moreover,
patients in the OM group had fewer stoma-related com-
plications than patients in the TM group (OR=0.55,
95%CI=0.38 to 0.79, P<0.01) (Fig. 3).

Sensitivity and publication bias

Repeated meta-analysis was performed by excluding
each study at one time, and no significant difference was
found in each outcome. To evaluate the publication bias,
the funnel plot was conducted, and no obvious bias was
found (Fig. 4).

Discussion

This current study included 590 patients from six stud-
ies. After pooling analysis, we found that patients in
the OM Group had a shorter operative time in both the
primary rectal cancer surgery and in the stoma reversal

surgery. Moreover, patients in the OM group had fewer
stoma-related complications than patients in the TM
group.

Temporary ileostomy, as a measure for stool diversion,
could prevent the reoperation, because bowel contents
will not contaminate the peritoneal cavity and result in
septic shock [26, 27]. The average interval time to stoma
closure was three to four months [28, 29]. Although
the temporary ileostomy surgery was safe for patients
after LLAR [30], the stoma-related complications and
stoma reversal-related complications influenced the
patients’ quality of life [31, 32]. The TM of ileostomy was
performed by intermittently suturing the peritoneum,
anterior sheath and skin layer, respectively [33]. This
surgical method was time-spending, stitch-needing, and
relatively difficult in such obese patients [16, 34, 35].
Studies had shown that the OM of ileostomy, which only
needed one stitch to finish the surgery procedure, could
reduce the operation time and save the sutures [17, 18].
The primary LLAR operation time and the ileostomy
operation time were reduced due to the simplification of
the ostomy procedure. As for the reduction in the time of
the second stoma reversal operation, one of the reasons
might be that the OM could reduce the degree of tissue
adhesion around the stoma. However, whether the OM
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Primary operation time
oM ™ Mean Difference Mean Difference
Study or Subgrou Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Chen YZ 2020 200 426 41 2275 6141 54 14.4% -27.50[-48.37,-6.63]
Hu L2023 1836 347 35 2021 457 35 174% -1850[-37.51,051] —
LiXM 2023 1978 434 30 2183 406 40 157% -20.50[-40.49,-0.51) —
Pei WT 2021 205 1778 106 240 2259 136 2.4% -35.00[-85.86, 15.86)
Wang CJ 2022 1238 27 28 1328 267 25 30.0% -9.00[-23.48,5.48] — &
Zhang L 2022 1876 288 32 2064 394 28 201% -18.80[-36.48,-1.12] —
Total (95% Cl) 272 318 100.0% -17.73[-25.65, -9.80] <&
Heterogeneity: Chi*=2.78, df= 5 (P=0.73); F= 0% — — =
z 50 <25 0 25 50
Test for overall effect Z=4.38 (P < 0.0001) OM group TM group
a
Second operation time
oM ™ Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Chen YZ 2020 70 148 41 925 259 54 21.0% -2250[-30.76,-14.24] —=
Hu L 2023 88.1 28 35 1033 31 35 75% -15.20[-29.04,-1.36)
Pei WT 2021 90 1444 106 100 1889 136 0.8% -10.00[-51.99,31.99
Wang CJ 2022 83.9 8.3 28 1008 129 25 409% -16.90[-22.82,-10.98) —
Zhang L 2022 63.2 85 32 828 169 28 29.9% -19.60[-26.52,-12.68) ——
Total (95% Cl) 242 278 100.0% -18.70[-22.48,-14.92] L 2
Heterogeneity: Chi*= 1.64, df= 4 (P = 0.80); F= 0% t + + t
-50 -25 0 25 50
Test for overall effect: Z=9.69 (P < 0.00001) b OM group TM group
Blood loss of primary surgery
oM ™ Mean Difference Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Chen YZ 2020 50 37 41 50 37 54 80% 0.00[15.02,15.02] —
Hu L 2023 541 103 35 53 115 35 686% -490(-10.01,021] i
LiXm 2023 457 286 30 436 345 40 8.2% 210[-12.70,16.90] R —
Wang CJ 2022 80 204 28 782 199 25 152% 1.80[-9.06,12.66] T
Total (95% CI) 134 154 100.0% -2.92[-7.15,1.32] q
Heterogeneity: Chi*=1.89, df= 3 (P = 0.60); "= 0% P 5 % s
Test for overall effect Z=1.35(P=0.18) c OM group TM group
Fig. 2 Forest plot showing the surgical outcomes. a Primary operation time; b second operation time; ¢ blood loss of primary surgery
Stoma-related complications
OM ™ Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl M_-H, Fixed, 95% CI
Chen YZ 2020 10 41 18 54 155% 0.65(0.26, 1.60] I
HuL 2023 4 35 8 35  93% 0.44[012,1.61] —
Li XM 2023 10 30 25 40 18.8% 0.30[0.11,0.81] —
Pei WT 2021 36 106 50 136 38.1% 0.88[0.52,1.51] &
Wang CJ 2022 0 28 5 25  75% 0.07[0.00,1.25]
Zhang L 2022 1 32 8 28 10.9% 0.08[0.01,0.69]
Total (95% CI) 272 318 100.0%  0.55[0.38, 0.79] L
Total events 61 114
o apim _ _ i , . \ \
Heterogeneity. Chi*=9.81, df=5 (P =0.08), = 49% 0.0'05 [171 1'0 2[']0

Test for overall effect: Z=3.17 (P=0.002)

Fig. 3 Forest plot showing the stoma-related complications

affected the stoma-related complications, there existed
an argument.

Wang CJ et al [21] and Zhang L et al [20] reported that
the overall incidence of stoma-related complications
in the OM group was lower than in the TM group.
In addition, other four studies thought there were no

OM group TM group

difference between the two groups when considering
overall stoma-related complications [16-19].
Interestingly, Li XM et al. demonstrated that the OM
group had lower incidence of skin irritation [18].
Moreover, Pei WT et al [16] conducted a subgroup
analysis in BMI obese group and non-group, and they
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Fig.4 Funnel plot of stoma-related complications

found that no obvious difference was detected in stoma-
related complications either. The mechanism of stoma-
related complications was unclear yet.

The stoma-related complications included early
complications and delayed complications [36]. The early
stoma-related complications included stoma retraction,
stoma necrosis, stoma skin irritation and mucocutaneous
separation, stoma edema, stoma bleeding, and stoma
infection [37, 38]. The delayed complications included
stoma stricture, stoma prolapse, and parastomal hernia
[39]. Compared with the TM, on the one hand, the OM
could string the peritoneum and anterior sheath layer
[40]. On the other hand, the TM was particularly difficult
due to thick abdominal fat and mesangial contracture in
obese people, and the suture of peritoneum and anterior
sheath was not satisfactory. Different from the TM, the
OM effectively sidestepped this physiological difference.
Therefore, the early stoma-related complications would
be less in the OM group. However, the internal stability
in OM was relatively poorer than TM. When the interval
time to stoma reversal increased, the incidence of delayed
complications would increase in the OM group. That was
also the reason why the OM did not fit with colostomy
[41]. It is worth noting that to avoid serous edema and
serositis, the tying procedure should not be excessively
tight. In addition, patients should be instructed to
take early bed rest and choose the appropriate position
after the operation of the ileostomy, avoid stoma
contamination, replace the stoma bag in time, observe
the surrounding skin and blood flow, pay close attention
to the situation of the stoma, and actively prevent the
occurrence of complications such as necrosis and edema.

To our knowledge, this current study was the first one
to summarize the association between the stoma-related
complications and method of temporary ileostomy.
Meanwhile, some limitations existed in this study. First,
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all the six studies were retrospective studies and were
from China, and the sample size of the included studies
was relatively small, so more detailed randomized
controlled trials from other regions were needed for
comprehensive analysis. Second, the operation time of
each ileostomy procedure was lacking. And third, the
information of detailed complications was lacking in
almost the studies we included, so we could not conduct
a subgroup analysis in the detailed complications, early
complications, and delayed complications.

In conclusion, the OM group had shorter operation
time in both the primary LLAR surgery and the stoma
reversal surgery than the TM group. Moreover, the OM
group had less overall stoma-related complications. This
surgical method was safe, effective, and worth promoting
in clinical works.
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