
ORIGINAL ARTICLE

Preservation versus Non-preservation of the Duodenal
Passage Following Total Gastrectomy: A Systematic Review

Yu-Shang Yang & Long-Qi Chen & Xian-Xia Yan & Ya-Li Liu

Received: 14 October 2012 /Accepted: 17 February 2013 /Published online: 5 March 2013
# 2013 The Society for Surgery of the Alimentary Tract

Abstract
Background Various reconstruction procedures have been proposed for restoring the alimentary tract continuity after total
gastrectomy. However, so far there is no consensus on the ideal post-gastrectomy reconstruction procedure. The necessity of
preserving the duodenal passage is one of the major focuses of the debate concerning gastrointestinal reconstruction and is
the objective of this study.
Methods A systematic literature search of PubMed, EMBASE, the Cochrane Library, SCI, and Chinese Biomedical
Literature Database (CBM) was carried out before March 2012 to obtain studies of randomized controlled trials (RCT).
Analysis was performed using RevMan 5.0 software.
Results Nine RCTs involving 642 participants met the selection criteria. The results of the meta-analyses showed that
operative mortality and morbidity were not significantly different between the two procedures (preservation vs. non-
preservation of duodenum). However, operative time was considerably prolonged by preserving the duodenal passage.
Patients in the preservation group had an improved nutritional parameters (body weight, levels of serum iron and
hemoglobin) in the short term (<6 months) after surgery. Beneficial effect on preventing postgastrectomy symptom
(heartburn, dumping syndrome) was not found by maintaining the duodenal passage throughout a 2-year follow-up.
Moreover, a qualitative measurement showed that no significant quality of life improvement for patients with a preserved
duodenal passage.
Conclusion This systematic review failed to demonstrate obvious advantage in preserving duodenal passage after total
gastrectomy.

Keywords Alimentary tract reconstruction . Total
gastrectomy . Duodenal preservation . Systematic review

Introduction

The selection of an appropriate reconstruction approach
after total gastrectomy has important clinical significance

in reducing the incidence of postoperative complications,
maintaining nutritional status, and improving quality of life
for patients.1–5 To date, more than 60 types of digestive tract
reconstruction have been proposed for total gastrectomy.6

However, the choice of digestive tract reconstruction remains
controversial.6 The broad spectrum of reconstruction methods
can be subdivided intowhether or not to preserve the duodenal
passage and whether or not to perform pouch construction.6,7

Duodenal passage preservation (DPP), in theory, is the more
physiological sound approach to reduce postoperative com-
plications and improve nutritional status.4,6,7 Its real clinical
effect, however, lacks convincing proof. Some reports have
showed a similar functional result for the two procedures.8–12

Therefore, the necessity of maintaining the continuity of the
duodenal passage has become one of the major focuses of
debates in the area of gastrointestinal reconstruction.1,6,7,13

Several randomized controlled trials (RCT) concerning this
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issue are characterized by small sample sizes, uneven quality,
and different endpoints. Because of the lack of formal meta-
analyses and the heterogeneity of reconstruction techniques,
evidence from general reviews related to this topic have failed
to show reliable results to support reconstruction with DPP as
a preferable choice.1–4,6–8,13,14 In this study, we reviewed the
published literature and aimed to assess the clinical value of
DPP after total gastrectomy by rigorous screening of related
literature and implementing normative meta-analyses in line
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement.15

Methods

Inclusion and Exclusion Criteria

Only RCTs were considered in our study. Studies on the
issue whether DPP after total gastrectomy for gastric malig-
nancies had an impact on one or more of the clinical out-
come regarding operative safety, quality of life, nutritional
status and symptoms as compared with reconstructions
without DPP were considered for inclusion. Since most
reconstructions of DPP were done by interposing jejunal
passage between the esophagus and duodenum or double
tract techniques, our study was restricted to the jejunal
interposition and double tract. Any procedure associated
with colonic interposition after total gastrectomy was ex-
cluded. The double tract reconstruction maintains the duo-
denal passage by performing esophagojejunostomy and
jejunojejunostomy as in the Roux-en-Y technique and
adding a side-to-end duodenojejunostomy distal from the
esophagojejunal anastomosis.

Literature Search and Data Extraction

A systematic literature search to March 2012 was conducted
in the PubMed, EMBASE, the Cochrane Library, SCI, and
Chinese Biomedical Literature Database. The main search
terms were “gastric malignancy”, “gastric cancer”, “gastric
carcinoma”, “gastric neoplasm”, “stomach malignancy”,
“stomach cancer”, “stomach carcinoma”, “stomach neo-
plasm”, “jejunal” or “jejunum” combined with “interpos*”,
“preserv*” or “restor*” or “maintain*” or “maintenance”
combined with “duoden*” and all of the above combined
with “randomized controlled trial” or “RCT”, etc. Reference
lists from all relevant articles were reviewed to identify
additional studies. No language exclusion criterion was
applied.

Two reviewers (Yang and Yan) read titles, abstracts and
full texts independently to determine whether they met the
inclusion criteria or not, then cross checked the results.
Disagreements were resolved by consensus or discussing

with the third researcher (Chen). The following information
was abstracted from each included study: the authors, year
of publication and source of the study, study design, inter-
vention, outcome, etc. When key information was deficient
or not available in the published study, we obtained the data
by contacting the author through mail or telephone.

Risk of Bias Assessment

The quality of eligible trials was evaluated using the tools
for assessing risk of bias provided by Cochrane Handbook
5.0.2 (Chapter 8) and the assessment took into account the
sequence generation, allocate concealment, blinding, incom-
plete outcome data, selective outcome reporting, other
source of bias. The judgment for each domain included:
“Yes” (low risk of bias), “No” (high risk of bias), “Unclear”
(uncertain risk of bias).16

Statistical Analyses

A meta-analysis was performed using Review Manager
(Version 5.0) statistical software provided by the Cochrane
collaboration. We expressed results for dichotomous out-
comes as risk ratio (RR) or odds ratio (OR) and continuous
outcomes as mean difference (MD) or standard mean differ-
ence (SMD). All the effect measures above were represented
as 95 % of confidence intervals (CIs).17 We used the chi-
square test and inconsistency statistic (I2) to assess the
heterogeneity between trials.18 In this study, summary esti-
mates and their 95 % CI were calculated by the random-
effect statistical model.19,20 A stratified meta-analysis was
performed to explore potential causes of heterogeneity. Sub-
group analyses were carried out for different follow-up
periods and different reconstruction techniques (e.g., recon-
struction with or without pouch formation). For the multi-
arm studies that had more than two intervention groups, we
combined those groups which were independent from each
other and correlated on the intervention of DPP or non-
duodenal passage preservation (NDPP) based on the com-
ments of the Handbook 5.0.2 for multiple interventions
groups and the relevant formula recommended for combin-
ing groups.16 A descriptive analysis was provided when the
heterogeneity in included trials was excessive or the data
was not extractable.

Results

In all, nine RCTs including a total of 642 participants,
of whom 325 were allocated to group NDPP and 317
to DPP group, were included.5,9–12,21–24 Figure 1
specifies the selection of the studies. The characteristics
and methodological quality of included studies are shown in
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PubMed: n = 39  SCI: n = 71
EMBASE: n = 33   CBM: n = 19
Cochrane Library: n = 24
Other resources: n =6

Total: n = 192

Duplicate studies excluded using EndNote
software: n = 38

After duplicates removed:n = 154

Studies excluded irrelevant after scanning 
the title and the abstracts:n = 125

Studies selected: n = 29
Studies excluded after reading the full-text 
articles.
Non-randomized trial: n = 13
Quasi-randomized controlled trials: n = 6
Incomparable baseline: n=1

Studies included: n = 9

Screening

Eligibility

Included

IdentificationFig. 1 PRISMA flow diagram
for study selection for meta-
analysis

Table 1 Characteristics of included studies

Study Group Additional pouch Cases Age (yr) Gender
(M/F)

Tumor staging I/R
(cm)

Nutrition support Follow-
up

Nakane et al.9 DPPa Yes 14 58.9 (46–69) 10/4 I + II (14) III + IV (0) 30 Parenteral nutrition 6 yr
NDPPb Yes 13 53.8 (40–63) 11/2 I + II (10) III + IV (3) 40

Fuchs et al.10 DPPa Yes 53 59 37/16 I + II (27) III + IV (27) n.r Nasojejunal tube 5 yr

NDPPb Yes 53 58 32/21 I + II (25) III + IV (28) 50

Nakane et al.11 DPPa Yes 10 58.1 7/3 I + II (6) III + IV (4) 40 Parenteral nutrition 5 yr
NDPPb Yes 10 53.2 6/4 I + II (7) III + IV (3) 40

Adachi et al.12 DPPa Yes 10 59.0 (43–74) 9/1 I (5) II (5) 40 n.r 5 yr
NDPPb Yes 10 57.5 (48–75) 6/4 I (5) II (5) 40

Schwarz et al.21 DPPa Yes (20 cm)c 12 59.0±3.10 9/3 I + II (6) III + IV (6) 35 n.r 6 mo
DPPa Yes (10 cm)c 12 62.00±3.59 4/8 I + II (8) III + IV (4) 25

NDPPb Yes (20 cm)c 12 63.00±3.47 7/5 I + II (5) III + IV (7) n.r

NDPPb Yes (10 cm)c 12 65.00±3.74 10/2 I + II (4) III + IV (8) n.r

Zhang et al.23 DPPa Yes 30 n.r n.r n.r n.r n.r 6 mo
DPPa Yes 29 n.r n.r n.r n.r

NDPPb Yes 30 n.r n.r n.r n.r

NDPPb Yes 30 n.r n.r n.r n.r

Zherlov et al.22 DPPa No 75 59 (36–72) 52/23 II (7) IIIa (44) IIIb (24) 15–18 Nasojejunal tube 3 yr
NDPPb No 80 60 (40–77) 62/18 II (11) IIIa (47) III b (22) n.r

Ishigami et al.24 DPPa No 51 <80 n.r Ia–IIIb 20–40 n.r 3 yr
NDPPb No 52 n.r Ia– IIIb 40

Iwahashi et al.5 DPPd No 21 58.2±10.7 14/7 I (14) II (5) IIIa (0) IIb (2) 35 n.r 1 yr
NDPPb No 23 65.4±8.3 18/5 I (15) II (6) IIIa (2) IIb (0) 40

I/R length of the Roux limb/jejunal interposition, n.r not reported, mo months, yr years
a Jejunal interposition reconstruction
b Roux-en-Y reconstruction
c Length of the pouch
d Double tract reconstruction
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Tables 1 and 2. Themain results of included RCTs are listed in
Tables 3 and 4.

Postoperative Morbidity and Mortality

Postoperative morbidity and mortality were reported in four
RCTs and five RCTs, respectively.5,10–12,22 The meta-
analyses showed that DPP did not increase morbidity and
mortality (Table 5).

Operative Time

Data on operative time was provided in six RCTs.5,12,21–24

The meta-analyses showed that keeping the duodenum pas-
sage prolonged operative time significantly (Table 5).

Quality of Life

The methods used to evaluate the quality of life varied
among available RCTs.5,10,21,23,24 Given the heterogeneity
among trials, a descriptive analysis was performed on the
five RCTs. Except for Schwarz’s study at 6 months postop-
eratively, related RCTs highlighted that there was no signif-
icant difference between the DPP group and the NDPP
group in the short- and long-term periods (Table 4).

Body Weight

Seven RCTs stated the dynamics of body weight at different
follow-up periods.5,9,10,21–24 Of these, three studies reported
body weight 3 and 6 months after operation.21,23 The meta-
analyses showed that group DPP was superior to group
NDPP in improving body weight after total gastrectomy at
3 and 6 months postoperatively (Table 6).

A descriptive analysis was applied to the remaining five
RCTs due to a lack of specific data.5,9,10,22,24 Iwahashi et
al.5 found no significant differences between the two recon-
struction procedures 12 months after surgery. For longer
follow-up, no significant results were observed throughout
the entire follow-up of 2 years by Nakane et al,.9 during a 3-
year follow-up by Fuchs et al,.10 and 5 years postoperatively
by Ishigami et al..24 In the Zherlov’s study,12 patients in the
DPP group had an improved body weight at 1 and 2 years
postoperatively. However, statistical analysis was not
available.

Serum Nutritional Parameters

Serum albumin (Alb) levels were reported in two trials5,23 at
3 and 6 months postoperatively and hemoglobin (Hb) value
was provided in two trials21,23 6 months after operation. The
level of serum iron (SI) was evaluated in two trials5,23 at
3 months and in three trials5,21,23 at 6 months postoperative-
ly. Meta-analyses for these time points during follow-up
showed that the duodenal passage was conducive to improv-
ing the levels of the serum nutritional parameters (SNP).
Except for the results of Alb 6 months after surgery, statis-
tically significant differences could be seen between the two
reconstruction techniques (Table 6). No significant differ-
ences were found in Hb value by Zhang et al.23 at 3 months
postoperatively and in the levels of SI and Alb by Fuchs et
al.10 12 months after surgery.

Gastrointestinal Symptoms

Meta-analyses could be carried out on three trials regarding
heartburn.9,10,12 The results showed that DPP did not sig-
nificantly relieve the symptom as compared with NDPP

Table 2 Risk of bias in included studies

Study Sequence
generation

Allocate
concealment

Blinding Incomplete outcome
data addressed

Selective
outcome reporting

Free of
other bias

Nakane et al.9 Yesa Yesb Unclear Yes Unclear Unclear

Fuchs et al.10 Unclear Unclear Unclear Yes Unclear Unclear

Nakane et al.11 Yesa Yesb Unclear Yes Unclear Unclear

Zherlov et al.22 Yesc Unclear Yesd Unclear Unclear Unclear

Adachi et al.12 Yesa Yesb Unclear Unclear Unclear Unclear

Schwarz et al.21 Unclear Unclear Unclear Unclear Unclear Unclear

Iwahashi et al.5 Yesc Unclear Unclear Unclear Unclear Unclear

Zhang et al.23 Yesa Yesb Unclear Yes Unclear Unclear

Ishigami et al.24 Unclear Unclear Unclear Yes Unclear Unclear

a Shuffling envelopes
b Sealed envelopes
c A table of random numbers
d Blinding only for interviewer
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during a 2-year follow-up (Table 7). Moreover, no signifi-
cant differences in the incidence of heartburn between the
two groups were found by Adachi et al.17 at 3- and 5-year
follow-up postoperatively. The incidence of dumping syn-
drome was reported in five RCTs and meta-analyses could
be carried out in four studies at four time points (3, 6, 12,
and 24 months) during follow-up.9–12,22 The results showed
that the incidence of dumping syndrome in the DPP group is
significantly lower than that in the NDPP group at 3, 6, and
24 months after surgery. For longer follow-up, no significant
differences were found by Adachi et al.12 at 3 and 5 years
postoperatively, and 3 years after surgery by Fuchs et al.10

Subgroup Analyses

Potential causes of heterogeneity of pouch formation were
explored by performing a subgroup analysis whenever fea-
sible. The results are listed in Table 8. Except for the results
of dumping syndrome, the results of these meta-analyses
based on possible risk factors of pouch formation were in
line with the aforementioned results.

Discussion

As a technique that restores the anatomy and physiology of the
digestive tract, DPP should, in theory, result in better physio-
logical regulation of gastrointestinal hormones and physiolog-
ical enrichment of the chyme with bile and pancreatic juice,
thereby preventing bacterial overgrowth, improving appetite
and eating capacity, as well as enabling superior digestion and
absorption.1,3,4,6,21 In view of the physiological advantage,
some investigators have attempted to demonstrate the neces-
sity and efficacy of DPP. However, the merits and demerits of
DPP procedures continue to be hotly debated, as conclusions
from different clinical studies are inconsistent.5,9–12,21–23

Meanwhile, previous reviews lacked evidence from system-
atic review/meta-analysis and were not powerful enough to
draw a reliable conclusion.1–4,6–8,13,14

In this meta-analysis, no significant differences were found
in the incidence of operative mortality and morbidity between
the DPP group and the NDPP group, while maintaining the
duodenal food passage prolonged operation time which im-
plies an additional safety risk for the operation. Meta-analyses

Table 5 Comparison of perioperative parameters

Outcomes No. of studies No. of cases OR/MD (95 % CI) Test of homogeneity P valuec

DPP NDPP I2 (%)a P valueb

Morbidity 410–12,22 148 153 1. 71 (0.63–2.20) 0 0.64 0.62

Mortality 55,10–12,22 169 176 0.43 (0.06–3.04) 0 0.87 0.40

Operation Time 65,12,21–24 207 222 18.63 (10.16–27.11) 34 0.18 P<0.0001

DPP duodenal passage preservation, NDDP non-duodenal passage preservation, OR odds ratio, MD mean difference, CI confidence interval
a Inconsistency statistic (I2 )
b Chi-square test
c Test for overall effect and P<0.05 was considered statistically significant

Table 6 Comparison of nutri-
tional status

DPP duodenal passage preser-
vation, NDDP non-duodenal
passage preservation, MD mean
difference, CI confidence
interval
aInconsistency statistic (I2)
bChi-square test

*Test for overall effect and P<
0.05 was considered statistically
significant

Outcomes No. of studies No. of cases MD (95 % CI) Test of homogeneity P value*

DPP NDPP I2 (%)a P valueb

Body weight

3-month 221,23 83 84 0.98 (0.08 to 1.87) 0 0.74 0.03

6-month 221,23 83 84 3.05 (2.26 to 3.84) 0 0.33 <0.00001

Hb

6-month 221,23 83 84 9.62 (5.86 to 13.37) 0 0.69 <0.00001

Alb

3-month 25,23 80 83 1.07 (0.04 to 2.09) 0 0.93 0.04

6-month 25,23 80 83 0.37 (−0.60 to 1.35) 0 0.41 0.45

SI

3-month 25,23 80 83 1.72 (0.33 to 3.12) 0 0.36 0.02

6-month 35,21,23 104 107 7.27 (1.08 to 13.47) 94 <0.00001 0.02

J Gastrointest Surg (2013) 17:877–886 883



on nutritional parameters showed that patients in the group
DPP had an improved body weight, and a better Hb and SI
level at 6 months postoperatively. Clinically, the advantage in
SI and Hb level and a higher body weight are manifested in
rarer iron deficiency anemia and good nutritional conditions.
Meta-analyses on postprandial symptoms showed a similar
incidence of heartburn between the two groups throughout 2-
year follow-up, but a lower frequency of dumping in the DPP
group at 3, 6, and 24 month postoperatively. The subgroup
analyses on dumping syndrome, however, revealed no signif-
icant differences between the two reconstruction procedures.
Given the data on nutritional parameters and dumping syn-
drome were provided in only two or three RCTs included,

these meta-analyses were limited to draw firm conclusions of
the value of reconstruction with DPP in preventing
postgastrectomy symptoms and malnutrition. Meta-analysis
for quality of life is not feasible, as the methods utilized varied
in the available five RCTs, and most of the results from the
RCTs failed to demonstrate any advantage in quality of life for
DPP after total gastrectomy.

The formation of a pouch reservoir as a gastric substitute
has been repeatedly described as the procedure that has clin-
ical benefit and improves the quality of life after total gastrec-
tomy compared to the Roux-en-Y reconstruction.11,21,25–30 In
addition, a definitive, statistically significant proof of the
superiority of this method has been presented in a recent

Table 7 Comparison of gastro-
intestinal symptoms

DPP duodenal passage preser-
vation, NDDP non-duodenal
passage preservation, RR risk
ratio, CI confidence interval, –
not applicable
aInconsistency statistic (I2)
bChi-square test

*Test for overall effect and P<
0.05 was considered statistically
significant

Outcomes No. of studies No. of cases OR/RR/MD (95 % CI) Test of homogeneity P value*

DPP NPP I2 (%)a P valueb

Dumping

3-month 39,11,22 95 102 0.24 (0.07–0.82) 0 0.91 0.02

6-month 39,11,22 95 102 0.27 (0.08–0.85) – – 0.03

12-month 49,11,12,22 105 112 0.71 (0.04– 13.56) 67 0.08 0.82

24-month 39,11,22 94 101 0.15 (0.05–0.46) – – 0.0009

Heartburn

3-month 29,11 20 22 0.38 (0.07–2.02) 0 0.47 0.26

6-month 29,11 20 22 1.50 (0.21–10.81) – – 0.69

12-month 39,11,12 30 32 0.44 (0.07–2.85) 0 0.48 0.39

24-month 29,11 19 21 0.92 (0.05–16.46) – – 0.96

Table 8 Subgroup analyses for pouch formation

Outcomes No. of studies No. of cases OR/RR/MD (95 % CI) Test of homogeneity P value*

DPP NDPP I2 (%)a P valueb

Morbidity (pouch) 310–12 73 73 1.31 (0.62–2.78) 0 0.49 0.48

Mortality (pouch) 310–12 73 73 0.49 (0.04–5.58) – – 0.57

Operation time (pouch) 312,21,23 93 94 23.25 (15.54–30.97) 0 0.47 P<0.00001

SI (pouch)

6-month 221,23 83 84 10.23 (5.03–15.42) 91 0.001 0.0001

Dumping (pouch)

3-month 29,11 20 30 0.49 (0.05–5.08) 0 0.65 0.55

6-month 29,11 20 30 Not estimable – – –

12-month 39,11,12 30 50 1.74 (0.07–44.48) 50 0.16 0.74

24-month 29,11 19 28 0.29 (0.01–7.70) – – 0.46

Mortality (no pouch) 25,22 96 103 0.35 (0.01–9.04) – – 0.53

Operation time (no pouch) 35,22,24 114 128 12.46 (0.73–24.19) 13 0.31 P<0.04

DPP duodenal passage preservation, NDDP non-duodenal passage preservation, SI serum iron, OR odds ratio, RR risk ratio,MDmean difference, –
not applicable, CI confidence interval
a Inconsistency statistic (I2 )
b Chi-square test

*Test for overall effect and P<0.05 was considered statistically significant
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meta-analysis with regard to improving nutritional outcomes
and ameliorating symptoms.31 Of the nine included studies,
six formed a pouch in the DPP group. In view of the interfer-
ence effect of pouch formation, which could partially explain
the outcome of the DPP group, we have attempted to perform
a subgroup analysis in terms of whether pouch reconstruction
was applied or not and demonstrate the independent influence
of maintaining the duodenal food passage. However, this
further subgroup analysis was confined since each outcome
included insufficient reports and fewer studies fulfilled the
subgroup of different postoperative periods.

The length of follow-up and the time interval employed
for assessment were varied among included trials, and most
of the studies reported short-term results (<2 years). As
discussed above, the diversity in study methodology leads
insufficient reports to be combined for multiple time points
and fails to manifest the long term effect of DPP. Besides
that, other considerable factors also play important roles in
the outcome and the crucial factor influencing the outcome
can change based on follow-up time. For example, Bozzetti
et al.32 indicated that early evaluation can simply reflect a
lack of adaptation to the new anatomical condition, while
long-term evaluation may reflect the influence of a tumor
recurrence. To limit this problem, most trials included only
patients without recurrence during follow-up and excluded
stage IV patients.

Other limitations of the included studies should be con-
sidered. Concerning the methodological quality of included
studies, as shown in Table 2, information is insufficient on
the randomization method in three trials, allocation se-
quence concealment in three trials, and intent-to-treat anal-
yses in four trials that had patients with missing outcome.
The remaining two entries had poorly reported details in
RCTs included. Some raw data was illustrated in figures
solely or presented in the original publications inadequately,
and this precluded the full elucidation of the included stud-
ies by meta-analysis. Two of the nine RCTs applied double
tract and modified jejunal interposition with an antireflux
anastomosis as the reconstruction of DPP, respectively. We
have performed subgroup analyses by excluding the two
reports5,22 and no markedly changes were found as com-
pared with aforementioned results.

In summary, maintaining the duodenal passage after total
gastrectomy did not significantly increase operative morbidity
or mortality, but relevantly prolonged the operating time.
Also, results of the meta-analyses demonstrated the superior-
ity of nutritional parameters in the short term after surgery for
the DPP group compared with the NDPP group. Beneficial
effect on preventing postgastrectomy symptom was not found
bymaintaining the duodenal passage.However, with regard to
the unfavorable influence from the aforementioned shortcom-
ings and bias from the pooled data, a definitive clarification of
the value of reconstruction maintaining the duodenal passage

still warrants further objective validation by large-sample,
extended follow-up, multicenter, RCTs.
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