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Abstract

BACKGROUND

Conventional Billroth II (BII) anastomosis after laparoscopic distal gastrectomy (LDG)
for gastric cancer (GC) is associated with bile reflux gastritis, and Roux-en-Y
anastomosis is associated with Roux-Y stasis syndrome (RSS). The uncut Roux-en-Y
(URY) gastrojejunostomy reduces these complications by blocking the entry of bile and
pancreatic juice into the residual stomach and preserving the impulse originating from
the duodenum, while BII combined Braun (BB) anastomosis reduces the postoperative
biliary reflux without RSS. Therefore, the purpose of this study was to compare the
efficacy and safety of laparoscopic URY with BB anastomosis in patients with GC who

underwent radical distal gastrectomy.

AIM

To evaluate the value of URY in patients with GC.

METHODS

PubMed, Embase, Web of science, Cochrane Library, Chinese National Knowledge
Infrastructure, Wanfang, Chinese Biomedical Database, and VIP Database for Chinese
Technical Periodicals (VIP) were used to search relevant studies published from
January 1994 to August 18%, 2021. The following databases were also used in our
search, such as clinicaltrials.gov (clinicaltrials.gov), Data Archiving and Networked
Services, the World Health Organization International Clinical Trials Registry Platform
Search Portal (apps.who.int/trialsearch/), the reference lists of articles and relevant
conference proceedings in August 2021. The methodological quality of the eligible
randomized clinical trials (RCTs) was evaluated by the Cochrane Risk of Bias Tool, and
the non-RCTs were evaluated by the Newcastle-Ottawa Scale. Statistical analysis was

performed using Review Manager (Version 5.4).

RESULTS
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Eight studies involving 704 patients were included in this meta-analysis. The incidence
of reflux gastritis [odds ratio = 0.07, 95% confidence interval (CI): 0.03-0.19, P < 0.00001]
was significantly lower in the URY group than in the BB group. The pH of the
postoperative gastric fluid was lower in the URY group than in the BB group at 1 d
[mean difference (MD) = -2.03, 95%ClI: (-2.73)-(-1.32), P < 0.00001] and 3 d [MD = -2.03,
95%CI: (-2.57)-(-2.03), P < 0.00001] after the operation. However, no significant

difference in all the intraoperative outcomes was found between the two groups.

CONCLUSION
This work suggests that URY is superior to BB in gastrointestinal reconstruction after

LDG when considering postoperative outcomes.

Key Words: Gastric cancer; Laparoscopy; Uncut Roux-en-Y; Anastomosis; Meta-

analysis; Conventional Billroth II
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Core Tip: No consensus is available in the literature regarding the more beneficial
technique for the patients between laparoscopic Uncut Roux-en-Y (URY) and Billroth II
combined Braun (BB) anastomosis for radical distal gastrectomy. This is the first
systematic review and meta-analysis comparing URY and BB anastomosis. These two
techniques were investigated in terms of surgical outcomes, postoperative recovery and
postoperative complications.

INTRODUCTION
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Gastric cancer (GC) is the fifth most common cancer worldwide and the third most
common cause of death from cancerlll. The latest update from 2018 showed that GC
accounted for 5.7% of all cancer cases, 8.2% of all deaths related to cancer, and
approximately 782685 total deaths, representing a serious threat to human life and
healthl2l. The development of the treatments used to cure cancer revealed that
radiotherapy, as well as neo and adjuvant chemotherapy may improve the outcomes,
but surgery (e.g., traditional open surgery and laparoscopic surgery) is the primary
opa'on chosen for an effective curel®l.

Laparoscopic distal gastrectomy (LDG) was reported for the first time in Japan in
1994141, when it was performed in combination with Billroth I (BI) gastroduodenostomy
in a patient with GC at an early stage. It has been subsequently applied in Asia, due to
its low trauma and rapid recovery of the patient. To date, a growing number of studies
demonstrated that LDG is an oncologic safe alternative to open distal gastrectomy
(ODG) in the treatment of early and progressive GCI>7l. However, the choice of the
most appropriate type of gastrointestinal reconstruction after LDG is still under debate.

Gastrointestinal reconstruction is an important part of GC surgery as well as tumor
resection and lymph node dissection, since it is necessary to maintain a satisfactory
nutritional status and quality of life, with a postoperative morbidity as low as
possiblel8l. BI reconstruction has the physiological advantage of allowing food passage
through the duodenum/l®! reducing the postoperative weight loss(?l. However, the
incidence of short-term complications, such as gastrointestinal fistulas classified as
Clavien-Dindo grade Illa or higher, is high in the BI group due to excessive anastomotic
tension['™13], BII anastomosis resolves the anastomotic tension, but is prone to
postoperative complications potentially associated to residual GC such as postoperative
biliary reflux, alkaline reflux gastritis, and esophagitis!!l. Roux-en-Y (RY) anastomosis
does not cause anastomotic tension, and the gastric content enter directly the jejunum,
reducing the duodenal lumen pressure, the delayed gastric emptying and the
development of reflux gastritis. However, the Roux-Y stasis syndrome (RSS) has an

incidence of 10%-30% due to the abnormal activity in the distal jejunum of the
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anastomosed stomach['®l. On the other hand, the postoperative biliary reflux without
RSS can reduced by performing BII combined Braun (BB) anastomosis(!6.17l. In
addition, a new method of reconstructing the digestive tract, such as the “uncut Roux-
en-Y (URY) anastomosis” was introduced in 1988, which is an improvement of the RY
anastomosis, since it can effectively prevent RSS, reflux gastritis, and reflux
esophagitis[1519],

Therefore, this systematic review and meta-analysis were performed by including the
most recent and comprehensive studies, to systematically evaluate the safety and
efficacy of the two approaches URY and BB for the reconstruction surgery of distal

gastrectomy, in order to provide a guidance for clinical application.

MATERIALS AND METHODS

This systematic review and meta-analysis were performed in accordance with the

Preferred Reporting Items for Systematic Review and Meta-Analysis statement!20],

Literature search strategy

A systematic literature search was performed from January 1994 to August 18, 2021,
using PubMed, Embase, Web of science, Cochrane Library, China National Knowledge
Infrastructure, Wanfang, Chinese Biomedical Database, and Chinese Science and
Technology Journal Database (VIP). The following databases were also used in our
search, such as clinicaltrials.gov (clinicaltrials.gov), Data Archiving and Networked
Services, the World Health Organization International Clinical Trials Registry Platform
Search Portal (apps.who.int/trialsearch/), and the reference lists of articles and relevant
conference proceedings in August 2021. The search strategy used a combination of the
Mesh terms and free terms, such as: “Stomach Neoplasms” and “laparoscopy or
laparoscopes” and “gastroenterostomy” and “gastric bypass”. All the identified studies

were imported into Endnote X9 to identify duplicates and screen eligible studies.

Eligibility criteria
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Randomized clinical trials (RCTs) and non-RCTs comparing the outcomes of URY with
those of BB anastomosis in the treatment of patients with GC were included in this
study. In case of two or more studies from the same author or institution and the
overlap of the study intervals or patients involved, the most recent study or the study
with the largest sample size was selected. No language restriction was considered in
including the studies. The exclusion criteria were the following: (1) Studies that did not
include outcomes of interest; (2) Studies that did not show the statistical analysis
necessary to perform the meta-analysis; (3) Studies with mixed LDG and ODG groups,
unless the LDG-related data were presented separately; (4) Studies that did not specify
the type of reconstruction; and (5) Posters, review articles, commentaries, and abstract-
only articles. Two reviewers independently evaluated the titles and abstracts and read
the full text to identify the eligible studies according to the inclusion and exclusion
criterial®!l. A third reviewer could be involved in case of disagreement between the two

reviewers.

Definitions

Bile reflux means the reflux of bile into the stomach. Bile can easily enter the stomach
after gastrectomy, causing a series of discomforts such as acid regurgitation, which can
lead to reflux gastritis over time. Inflammation and bleeding may occur in the gastric
mucosa, as observed using gastroscopy. The definition of reflux gastritis varies from
study to study; whenever a postoperative complication in a study reports alkaline
reflux gastritis or bile reflux gastritis, it is directly categorized as reflux gastritis.
Postoperative gastroparesis is a disorder characterized by delayed gastric emptying of
solid food in the absence of a mechanical obstruction of the stomach, resulting in the
cardinal symptoms of early satiety, postprandial fullness, nausea, vomiting, belching
and bloatingl2l. Postoperative ileus is a transient interruption of coordinated bowel
motility after surgical intervention, which prevents the effective transit of the intestinal

contents or tolerance of oral intakel23],
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Data extraction and quality assessment

Two reviewers independently extracted the data from the eligible studies using a
standardized format including the first author, year of publication, number of patients,
study design, participant characteristics, operative details, and outcomes. The surgical
outcomes included the operative time, time to perform the anastomosis, number of
removed lymph nodes and intraoperative blood loss. Postoperative recovery included
the postoperative hospital stay, time to first passage of flatus or defecation,
postoperative gastric fluid pH and time to first solid diet at day 1 and 3 post operation.
Postoperative complications included reflux gastritis, gastroparesis, anastomotic
leakage and ileus. If an outcome was observed at different times in the study, the data

at the time of the last observation were extracted.

Risk of bias assessment

The risk of bias for all the included RCTs was assessed using the Cochrane Risk of Bias
Tooll24l. The domain included the random sequence generation, allocation concealment,
blinding, incomplete outcome data, selective reporting, and other bias. As regard the
non-RCTs, the quality of the studies was evaluated using the modified Newcastle-
Ottawa Scale (NOS)23l according to three main factors: (1) Selection of the studied
groups; (2) Comparability among groups; and (3) Determination of the outcomes. Each
study was scored on a NOS scale of 0-9, with eligible studies with a score of 6 and high

quality studies with a score of 8 and abovel20l.

Statistical analysis

The meta-analysis was performed using Review manager (Version 5.4). The results of
the dichotomous data were expressed as an odds ratio (OR) with 95% confidence
interval (CI), while the effect size of the continuous outcomes was measured as the
weighted mean difference (MD) with 95% CI. Heterogeneity was assessed by the »? test
and I’ statistics and was classified as low heterogeneity (I' < 25%), moderate

heterogeneity (25%< I' < 50%), and high heterogeneity (I* > 50%)[2l. When the I’ value
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was less than 50%, a fixed effects model was used, otherwise, a random effects model
was used. Evaluation of publication bias was not conducted because less than 10 studies
were included. The subgroup analysis was conducted to explore the sources of
heterogeneity according to the type of study (RCTs and non-RCTs). The considered
information was extracted from the published articles; thus, the authors were not
contacted for asking the data. A value of P < 0.05 was considered statistically

significant.

RESULTS

Study selection

A total of 908 potentially relevant articles were identified, and among these, 36 were
selected to read the full text. A total of 8123 studies were finally included and among
them, threel2930.33] were RCTs and fivel2831323435] were non-RCTs. Two reviewers
indicated that the techniques of the 2 anastomosis methodg were sufficiently similar
that the results could be pooled. No disagreement occurred between the two reviewers
during the study selection process, and all the included articles were chosen after
discussion and mutual agreement. The flow diagram of the study selection

demonstrating the details of the selection process is shown in Figure 1131,

Characteristics of the studies and quality assessment

The included articles described investigations performed in China and published
between 2017 and 2021, and the type of procedure was laparoscopy in all of them. A
total of 704 patients were included, and among them, 354 underwent URY and 350
underwent BB. In addition, among them, 272 (38.6% of all the included cases) were
from the three included RCTs, and 136 (38.4% of all the URY cases) were in the URY
group. The information regarding the characteristics of the included studies is
summarized in Table 1. The quality assessment of the RCTs is shown in Table 2. The
included RCTs of surgical interventions had certain problems with blinding/®’l. The

quality of non-RCTs studies had scores between 6 and 8, with a mean of 7.4 (Table 1).
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META-ANALYSIS

Surgical outcomes

Operative time: Seven studies?*333 reported the operative time of the two p]ﬁcedures.
A fixed-effect model was used (y = 1.05, P = 0.98, I' = 0%), revealing that the meta-
analysis showed no significant difference between the two groups [MD = 1.22, 95%CI: (-
4.16)-6.60, P=0.66] (Figure 2A). The subgroup analysis also revealed no significant
difference between the RCTs [MD = 0.93, 95%CI: (-5.87)-7.73, P = 0.79] and non-RCTs
subgroups [MD = 1.71, 95%CI: (-7.09)-10.05, P = 0.70] (Table 3).

Reconstruction time: Six studies[282931-3] compared the reconstruction time necessary to
perform URY and BB. A high heterogeneity (I' = 81%) was observed among inter-
studies; thus, the random effects model was used. The results demonstrated that the
reconstruction time was similar between the URY group and BB group [MD = 0.90,
95%8: (-2.05)-3.85, P = 0.55] (Figure 2B). Moreover, the subgroup analysis did not find
any statistically significant difference between the two subgroups [RCTs: MD = 3.32,
95%CI: (-3.85)-10.49, P = 0.36; non-RCTs: MD = -0.41, 95%CI: (-3.85)-3.03, P = 0.81]
(Table 3).

Intraoperative blood loss: The intraoperative blood loss was reported in all studies.
The evidence suggested a small difference in the intraoperative blood loss between the
URY and BB group [MD = 0.84, 95&;(21: (-2.21)-3.90, P = 0.59] (Figure 2C). The meta-
analysis among the RCTs indicated no significant difference in the intraoperative blood
loss between the two groups [MD = 3.87, 95%CI: (-7.02)-14.75, P = 0.49] with low
statistical heterogeneity (P = 0.49, I' = 45%). The pooled data in the non-RCT's revealed a
similar result (MD = 0.58, 95%CI: (-2.60)-3.77, P = 0.72) with the absence of statistical
heterogeneity (P =0.91, I' = 0%) (Table 3).
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Total number of harvested lymph nodes: Five articles(?>32%] reported the total number
of the harvested lymph nodes. A fixed effect model was used, which showed a low
statistical heterogeneity (I' = 0%). The pooled result revealed no significant difference
between the two groups [MD = 1.01, 95%CI: (-0.20)-2.22, P = 0.10] (Figure 2D). The
subgroup analysis showed no evident statistical difference in the total number of
harvested lymph nodes betwegen the URY and BB group in both the RCT and non-RCT
subgroup [RCTs: MD = 0.15, 95%CI: (-1.86)-2.16, P = 0.88; non-RCTs: MD = 1.90, 95%CI:
(-0.14)-3.95, P = 0.05] (Table 3).

Postoperative recovery

Time to first passage of flatus or defecation: Seven studies?3-%! involving 644
patients reported the time to first passage of flatus or defecation. The meta-analysis
revealed that URY was associated with a shorter time to first passage of flatus or
defecation than BB [MD = -0.26, 95%CIL: (-0.51)-(-0.02), P = 0.03] (Figure 3A). A
significant heterogeneity was observed among studies ( = 17.34, P = 0.008, I' = 65%),
thus, a random effects model was used. However, no significant difference was found
after performing the subgroup analysis between the non-RCT and RCT subgroup
[RCTs: MD = -0.26, 95%CI: (-0.87)-0.34, P = 0.40; non-RCTs: MD = -0.29, 95%CI: (-0.59)-
0.01, P = 0.05] (Table 3).

Time to first solid diet: Five studies[2830313435 contributed to the meta-analysis
regarding this parameter. A fixed effects model was used, showing low heterogeneity (I’
= 0%). The meta-analysis results showed a significant difference in the time to first solid
diet between the URY and BB group [MD = -0.28, 95%CI: (-0.51)-(-0.05), P = 0.02]
(Figure 3B). The subgroup analysis revealed that the URY group had a shorter time to
first solid diet than the BB [MD = -0.29, 95%CI: (-0.53)-(-0.05), P = 0.02] in the non-RCTs
subgroup, while no statistically significant difference between the two groups was

found in the RCT subgroup [MD =-0.05, 95%CI: (-1.14)-1.04, P = 0.93] (Table 3).
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Postoperative gastric fluid pH: Two RCTsl?%I reported the postoperative pH of the
gastric fluid. The pooled result on day 1 and 3 revealed that this parameter was
superior in the URY than in BB [day 1, MD = -2.03, 95%ClI: (-2.73)-(-1.32), P < 0.00001]
(Figure 3C), [day 3, MD = -2.30, 95%CI: (-2.57)-(-2.03), P < 0.00001] (Figure 3D).
However, a high heterogeneity was observed in the postoperative gastric fluid pH

between day 1 and 3 (I' = 92% and I' = 40%, respectively).

Postoperative length of hospital stay: Seven articlesl?830-33 reported the postoperative
length of hospital stay. A fixed effects model was used because no significant
heterogeneity was present among studies (FF = 0%). The meta-analysis revealed no
significant difference between the two groups [MD = -0.18, 95%ClI: (-0.62)-0.25, P = 0.41]
(Figure 3E). The subgroup analysis also showed no statistically significant difference
between the URY and BB group in both the non-RCT subgroup [MD = -0.26, 95%CT: (-
0.78)-0.26, P = 0.32] and RCT subgroup [MD = -0.01, 95%CI: (-0.16)-0.14, P = 0.87] (Table
3).

Postoperative complications

Anastomotic leakage: Five studies[28303234] reported the presence of anastomotic
leakage. A fixed effects model was used (I' = 0%), which showed a low heterogeneity.
The incidence of postoperative anastomotic leakage was similar between the URY and
BB group (OR = 0.91, 95%CI: 0.30-2.80; P = 0.88) (Figure 4A). The subgroup analysis
between RCTs and non-RCTs indicated no significant difference in postoperative
anastomotic leakage between the two groups (RCTs: OR = 0.73, 95%CI: 0.15-3.48, P =
0.69; non-RCTs: OR = 1.16, 95%CI: 0.23-5.87, P = 0.85) (Table 3).

Ileus: Four articlesl28303233] reported the incidence of postoperative ileus. The meta-
analysis showed no statistically significant difference between the two groups (OR =
0.26, 95%CI: 0.04-1.62, P = 0.15). However, a low heterogeneity (I’ = 22%) was observed

among studies, and a fixed effects model was used (Figure 4B).
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Reflux gastritis: Five studies(26293133] compared the reflux gastritis between the two
groups. A fixedeffects modeavas used, which showed low heterogeneity (I' = 0%). The
incidence of reflux gastritis was significantly lower in the URY group than in_the BB
(OR = 0.07; 95%CI: 0.03-0.19; P < 0.00001) (Figure 4C). The subgroup analysis showed
that the incidence of reflux gastritis was lower in the URY group than in the BB group,
regardless of the subgroup RCT or non-RCT (RCTs: OR = 0.03, 95%CI: 0.01-0.11, P <
0.00001; non-RCTs: OR = 0.15, 95%CI: 0.03-0.66, P = 0.01) (Table 3).

Gastroparesis: A total of four studiesl2330.3234 reported the incidence of postoperative
gastroparesis, and among them, twol?®3 had an incidge of 0. The meta-analysis
revealed that the incidence of postoperative gastroparesis was not significantly different
between the two groups (OR = 0.68, 95%CL 0.11-4.17, P = 0.68), and it was without
significant heterogeneity (I =0%) (Figure 4D).

Sensitivity analysis

In the present study, a sensitivity analysis was&erformed on the operative time,
intraoperative bleeding, reconstruction time, total number of harvested lymph nodes,
time to first passage of flatus or defecation, time to first solid diet, post-operative
hospitalization time, anastomotic leakage, and reflux gastritis to explore the stability of
the included studies by the removal of each study from the meta-analysis and then
examining the impact of the removed study on the overall composite estimate. After the
exclusion of the relevant studies, when the CIs were within the 95% confidence range,

no significant effect was observed on the overall combined results.

DISCUSSION
No consensus exists on the most appropriate method to reconstruct the digestive tract
for reducing complications and improving the quality of life after LDG. BII

reconstruction has been a commonly used anastomosis method nowadays. However,
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bile reflux occurs frequently after BII due to the structural defects of this type of
reconstruction. Therefore, Braun’s anastomosis was designed specifically to reduce the
flow of bile into the stgmachl'7l, actually also reducing ileus and postoperative
gastrointestinal symptomsliel. URY reconstruction was first reported by Van Stiegman et
all®8] in 1988. The URY gastrojejunostomy is an improved technique composed of the BII
procedure and the Braun anastomosis, which includes the additional step of closing the
jejunal lumen proximal to the gastrojejunoﬁ)myml. At the end of the distal
gastrectomy, a gastrojejunostomy is performed between the residual stomach and the
jejunum, approximately 30 ecm away from the ligament of Treitz. The side-to-side or
end-to-side gastrojejunosamy is performed more often selecting the greater curvature
of the residual stomach. Then, a side-to-side jejunojejunostomy is established between
the afferent and efferent jejunal limbs, approximately 20 cm distal from the ligament of
Treitz and 40 cm distal from the gastrojejunostomy site. Finally, the jejunal lumen is
occluded at a site 5 cm proximal to the gastrojejunostomy using different methods/31.
The common methods of jejunal occlusion without transection are the following:
Stapling with non-bladed six-row linear staplers or four-row staplers (knifeless GIA,
Covidien), placement of four or five, tightly tied 3-0 polypropylene seromuscular
stitches circularlyéround the jejunal wall, and jejunal ligature with no. 7 silk and
reinforcement by suturing the serosal layers of the upper and lower jejunum at the
occlusion site. This anastomosis is considered as a controversial but proEising method
for gastrointestinal reconstruction after distal gastrectomy. Therefore, this systematic
review and meta-analysis was performed to evaluate and compare the safety and
efficacy of URY reconstruction (Figure 5A) and BB reconstruction (Figure 5B) after
distal gastrectomy.

Eight studies(?8-3 involving 704 patients were included in this meta-analysis, divided
into 354 who received URY and 350 who received BB. No statistical difference in
surgical outcomes between the two groups was observed in terms of operative time,
intraoperative bleeding, reconstruction time and lymph node dissection. Our analysis

revealed that the reconstruction time had a high degree of heterogeneity both in the
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total and subgroup analysis, which might be due to factors such as study design,
proficiency of the surgeon in performing anastomosis, and cooperation within the
surgical team. Our results were like those of a previous study!#), except for the fact that
URY in our study had a shorter operative time as well as reconstruction time. This
might be due to differences in surgical experience among different reconstructive
procedures that might lead to biased results and inconsistent reconstructive approaches
(in vivo or ex vivo).

During the postoperative recovery, the mean gastric pH at day 1 and 3 post operation
and time to first solid diet were significantly shorter in the URY group than in the BB
group. However, the heterogeneity of these observations in our study was high. This
might be related to Chen et all®!s study because the author did not use a new negative
pressure drainage tube in a timely manner at the beginning of the study to measure the
postoperative gastric fluid, leading to a large error in measuring the pH of the gastric
fluid in the experimental group in the early stage. The sensitivity analysis of the time to
first passage of flatus or defecation, time to first solid diet, and post-operative
hospitalization time showed consistency. In addition, URY did not increase the
postoperative length of stay compared_to BB, which was consistent with the results of
Park and Kim[%! and Chen et all*ll. The time to first passage of flatus or defecation in the
URY group was shorter than that in the BB group. However, the subgroup analysis
showed significance only in the non-RCTs with high heterogeneity, and it was also
highly subjective; thus, our results should be interpreted with caution.

In terms of postoperative complications, the URY group had a lower incidence of
postoperative reflux gastritis. This result is probably due to the fact that duodenal
secretions are diverted to the distal jejunum though the jejunojejunostomy after URY
anastomosis compared to BB anastomosis!’¢l. The uncut limb during the URY procedure
preserved the original normal electrical conduction and direction of conductionl®l. This
dual action promotes the normal recovery of the postoperative intestinal motility.
Reflux gastritis is commonly observed in &tients who underwent DG. Endoscopy

remains the cornerstone of the diagnosis; the characteristic endoscopic features are
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adherent mucus, edema, mucosal friability, and erosions. The medical treatment
includes antacids and cholestyramine alone or together. Severe cases require surgical
treatment. Our study shows that URY is a good way to avoid postoperative reflux
gastritis in patients subjected to LDG. Noh et all#2l reported that uncircumcised
gastrojejunal RY anastomosis prevents RSS and reduces the alkaline reflux gastritis
compared with conventional surgery. A recent clinical study by Park and Kim/l also
indicated that sufficient evidence is available to demonstrate that URY anastomosis
reduces postoperative gastritis, duodenal secretion reflux, and gastric residuals. No
significant difference in the probability of anastomotic leakage, gastroparesis and ileus
was found in the postoperative period between the two groups. Ma et all%l
demonstrated that URY does not increase the occurrence of postoperative anastomotic
leakage and gastrointestinal motility dysfunction fohconventional anastomoses.

Although gastrojejunostomy RY anastomosis is an effective method to prevent bile
reflux gastritis after DG surgery, the incidence of postoperative RSS is high, seriously
affecting the quality of life of patients. URY is a reliable anastomosis after distal radical
GC surgery, resulting in few postoperative complications*4l, with a lower incidence of
RSS compared to RY['84546], URY gastrojejunostomy reduces RSS by maintaining jejunal
continuity (through normal conduction of myoelectric pulses), thereby maintaining the
conduction of duodenal pacemaker activityl¢l. BI reconstruction is one of the most
popular reconstructive procedures after DG, and the incidence of postoperative
complications is low; thus, it is considered a good option for surgeons!¥’l. However, it is
not suitable for severe GC cases that require extensive dissection of the stomach, since
this approach can lead to excessive anastomotic tension'!l. Our study also demonstrates
that the postoperative complication rates after URY were significantly lower than those
after BB. Thus, URY might be considered the primary option for reducing the incidence
of reflux gastritis and RSS.

Our meta-analysis has several advantages. First, it is the first study comparing URY
with BB anastomosis. Second, unlike the comparison of the procedures in previous

works, our work considered BB because the URY gastrojejunostomy is a modification of
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the BII procedure with the Braun anastomosis. Third, all the extracted data were cross-
checked, and subgroup analysis was performed according to the type of the included
study to improve the credibility of our results. However, several limitations are also
present in this study. First, most of the included studies were conducted in tertiary
centers, and the recruited patients were carefully selected and had relatively low
morbidity and low body mass index, which might result in a limited generalization of
these findings. Second, the included studies are mostly observational studies, thus, with
a potential selection bias. Third, the included RCTs have a certain bias in the
implementation of blinding. This is inevitable because the surgeon cannot perform the
procedure without knowing the assigned procedure. Therefore, a large sample size and
a rigorously designed RCT are needed to confirm our results. Finally, all the LDG
procedures were performed in China, probably because the incidence of GC is higher in
East Asia than in most Western countries and distal tumors are more common in
Eastern countries248]. Nonetheless, our study provides clinical evidence for surgeons in
deciding the optimal reconstruction technique for their patients. Moreover, our hope is

that this topic can attract the attention of surgeons in more countries.

CONCLUSION

URY anastomosis is a safe and effective technique after LDG, and it is better than BB in
terms of early postoperative recovery, postoperative gastric juice pH close to normal,
low incidence of reflux gastritis; thus, it can be recommended for gastrointestinal
reconstruction after LDG. However, a rigorous RCT design and larger sample size
cohorts (including long-term follow-up data) are still necessary to confirm our

conclusions.

ARTICLE HIGHLIGHTS

Research background
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Gastric cancer (GC) patients have poor prognosis and high mortality. The efficacy and
safety of uncut Roux-en-Y (URY) anastomosis after laparoscopic distal gastrectomy

(LDG) are still controversial.

Research motivation

The URY gastrojejunostomy reduces ese complications by blocking the entry of bile
and pancreatic juice into the residual stomach and preserves the impulse originating
from the duodenum, while BII combined Braun (BB) anastomosis reduces the
posttﬁrati\re biliary reflux without Roux-Y stasis syndrome. Therefore, the purpose of
this study was to compare the efficacy and safety of laparoscopic URY with BB

anastomosis in patients with GC who underwent radical distal gastrectomy.

Resegrch objectives
The purpose of this study is to use a systematic review and meta-analysis to evaluate

the application value of URY anastomosis in LDG.

Research methods

PubMed, Embase, Web of science, Cochrane Library, Chinese National Knowledge
Infrastructure, Wanfang, Chinese Biomedical Database, and VIP Database for Chinese
Technical Periodicals (VIP) were used to search relevant studies published from
January 1994 to August 18, 2021. The following databases were also used in our
search, such as clinicaltrials.gov (clinicaltrials.gov), Data Archiving and Networked
Services, the World Health Organization International Clinical Trials Registry Platform
Search Portal (apps.who.int/trialsearch/), the reference lists of articles and relevant
conference proceedings in August 2021. The methodological quality of the eligible
randomized clinical trials (RCTs) was evaluated by the Cochrane Risk of Bias Tool, and
the non-RCTs were evaluated by the Newcastle-Ottawa Scale. Statistical analysis was

performed using Review Manager (Version 5.4).
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Research results

Eight studies involving 704 patients were included in this meta-analysis. The incidence
of reflux gastritis [odds ratio = 0.07, 95% confidence interval (CI): 0.03-0.19, P < 0.00001)
was significantly lower in the URY group than in the BB group. The pH of the
postoperative gastric fluid was lower in the URY group than in the BB group at 1 d
[mean difference (MD) = -2.03, 95%ClI: (-2.73)-(-1.32), P < 0.00001] and 3 d [MD =-2.03,
95%CI: (-2.57)-(-2.03), P < 0.00001] after the operation. However, no significant

difference in all the intraoperative outcomes was found between the two groups.

Research conclusions

This work demonstrated that URY was superior to BB in patients with GC when the
postoperative outcome was considered. Therefore, this evidence supported the
recommendation of URY gastrojejunostomy for gastrointestinal reconstruction after

LDG.

Research perspectives
Several limitations are present in this study. First, most of the included studies were
conducted in tertiary centers, and the recruited patients were carefully selected and had
relatively low morbidity and low body mass index, which might result in a limited
generalization of these findings. Second, the included studies are mostly observational
studies, thus, with a potential selection bias. Third, the included RCTs has a certain bias
in the implementation of blinding. This is inevitable because the surgeon cannot
perform the procedure without knowing the assigned procedure. Therefore, a large
sample size and a rigorously designed RCTs are needed for confirming our results.
Finally, all the LDG procedures were performed in China, probably because the
incidence of GC is higher in East Asia than in most Western countries and distal tumors

are more common in Eastern countries. Moreover, our hope is that this topic can attract

the attention of surgeons in more countries.
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