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Abstract

AIM: To compare the efficacy and safety of the trans-
thoracic and transhiatal approaches for cancer of the
esophagogastric junction.

METHODS: An electronic and manual search of the
literature was conducted in PubMed, EmBase and the
Cochrane Library for articles published between March
1998 and January 2013. The pooled data included the
following parameters: duration of surgical time, blood
loss, dissected lymph nodes, hospital stay time, anasto-
motic leakage, pulmonary complications, cardiovascular
complications, 30-d hospital mortality, and long-term
survival. Sensitivity analysis was performed by exclud-
ing single studies.

RESULTS: Eight studies including 1155 patients with
cancer of the esophagogastric junction, with 639 pa-
tients in the transthoracic group and 516 in the tran-
shiatal group, were pooled for this study. There were
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no significant differences between two groups concern-
ing surgical time, blood loss, anastomotic leakage, or
cardiovascular complications. Dissected lymph nodes
also showed no significant differences between two
groups in randomized controlled trials (RCTs) and non-
RCTs. However, we did observe a shorter hospital stay
(WMD = 1.92, 95%CI: 1.63-2.22, P < 0.00001), lower
30-d hospital mortality (OR = 3.21, 95%CI: 1.13-9.12,
P = 0.03), and decreased pulmonary complications (OR
= 2.95, 95%CI: 1.95-4.45, P < 0.00001) in the tran-
shiatal group. For overall survival, a potential survival
benefit was achieved for type I tumors with the tran-
shiatal approach.

CONCLUSION: The transhiatal approach for cancers
of the esophagogastric junction, especially types 1I,
should be recommended, and its long-term outcome
benefits should be further evaluated.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Surgical resection is the optimum therapy
for cancer of the esophagogastric junction, and the
transthoracic and transhiatal approaches are the two
major surgical approaches used worldwide. However,
considerable debate exists on the superior benefits of
the two approaches regarding their efficacy and safety.
We conducted this meta-analysis to address the issue.
The results indicated a shorter hospital stay, lower 30-d
hospital mortality and decreased pulmonary complica-
tions with the transhiatal approach compared with the
transthoracic approach. Moreover, a potential survival
benefit was achieved for type I tumors using the tran-
shiatal approach.

Wei MT, Zhang YC, Deng XB, Yang TH, He YZ, Wang ZQ.
Transthoracic vs transhiatal surgery for cancer of the esophago-
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INTRODUCTION

With the decreasing prevalence of gastric cancet, the
incidence of cancer of the esophagogastric junction has
rapidly risen in the past three decades, especially in North
America and Europe!”. Despite the use of chemotherapy,
the 5-year survival rate is still low (less than 30%) for
these cancers™, and surgery remains the best therapeutic
option. Based on the anatomic location of the tumors’
centers, Siewert’s classifications of types I to Il provide
universal evidence for the surgical approaches.

There are two major surgical approaches for cancer
of the esophagogastric junction - the transthoracic ap-
proach (TT) and the transhiatal approach (TH). The TT
approach aims to provide longer postoperative survival
rates and en bloc resections of the tumor and lymph
nodes, sometimes in combination with a thoracoabdomi-
nal resection. The TH approach results in fewer eatly
operative complications and incomplete thoracic lymph
node resection. Thus far, four reviews have compared the
differences between these two approaches for cancers of
the esophagus or distal esophagus', but not for cancers
of the esophagogastric junction alone. Moreover, Stein e#
al” suggest that cancers of the esophagogastric junction
should be considered an independent disease rather than
a subset of esophageal or gastric cancer and that there is
no standard surgical approach for this type of cancer. As
a result, considerable debate on the supetior benefits of
these two approaches for the treatment of cancers of the
esophagogastric junction persists.

To address the issue, we strictly reviewed articles
comparing the transthoracic and transhiatal approaches
for cancers of the esophagogastric junction. The pooled
data included the following parameters: perioperative
data (study population, pathological type, tumor stage
and Siewert’s type, among others), surgery-related data
(duration of surgical time, blood loss, hospital stay time
and 30-d hospital mortality), dissected lymph nodes,
complications (anastomotic leakage, pulmonary compli-
cations, and cardiovascular complications), and long-term
survival.

MATERIALS AND METHODS

This meta-analysis was conducted following the Co-
chrane Handbook for Systematic Reviews of Interven-
tions 5.1.0 (updated Matrch 2011) to ensure data quality
(Available from: URL: http://www.cochrane.org/train-
ing/cochrane-handbook).

Study selection
A comprehensive search of the literature was electroni-
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cally conducted in PubMed, EmBase and the Cochrane
Library databases by combining the terms “tumor”,
“esophagogastric junction”, “cardia”, “stomach”, “esoph-
agus”, “transhiatal”, “transthoracic”, “transabdominal”
and thoracoabdominal” using [Mesh] or [Keyword]. The
search was limited to the period between March 1998 and
April 2013. Furthermore, a manual search of the pub-
lished articles in the related references was performed.

Study designs included randomized controlled (RCTs)
studies, clinical controlled studies, cohort studies, case-
control studies, and case seties. The flow chart of study
selection was made following the PRISMA statement
(Available from: URL: http://prisma-statement.org/
statement.htm). The following inclusion criteria were
used: (1) pathological diagnosis of the tumor as cancer
of the esophagogastric junction; (2) location of the tu-
mor in the cardia, not in the esophagus or stomach; (3)
published studies comparing the two surgical strategies
for cancer of the esophagogastric junction; and (4) avail-
able data on each group. The following exclusion criteria
were included: (1) published studies with just one surgery
strategy; (2) reported patients with mixed cardiac and
esophageal cancers; (3) meta-analyses or case reports; and
(4) published studies without available data.

Quality assessment

Two investigators independently assessed the included
studies according to the Cochrane Library handbook,
and any disagreement was adjudicated by discussion or
by consulting the corresponding author. Quality assess-
ment of the randomized controlled trials was evaluated
according to seven items: randomization, blinding, con-
cealed allocation, baseline features, eligibility criteria, loss
to follow-up, and selection bias. For non-randomized
controlled studies, a modification of the Newcastle-
Ottawa scale (NOS) was used as an assessment tool for
selection, comparability and outcome assessments. Out
of a total of six scores, studies valued with more than
four stars were recognized as being of moderate to high
quality. Sensitivity analysis was performed by removing a
single trial.

Statistical analysis

The collected data included the following: (1) baseline
characteristics of the patients, such as the study population,
age, sex, tumor stage, pathological type, and Siewert’s type;
and (2) outcomes, such as surgery-related data (dura-
tion of surgical time, blood loss, hospital stay time, and
30-d hospital mortality), dissected lymph nodes, com-
plications (anastomotic leakage, pulmonary complica-
tions, and cardiovascular complications) and long-term
survival.

The data were analyzed using Review Manager (Ver-
sion 5.1). Weight mean differences (WMDs) and odds
ratios (ORs) were used to analyze continuous data and di-
chotomous data, respectively. For survival analysis, we ex-
tracted data from survival curves by referring to methods
reported in previous studies, and hazard ratios were used
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Records identified through
database searching (7 = 1717)

Records after duplicates
removed (7 = 1165)
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Records excluded:
Non-English (7 = 135)

Full-text articles assessed
for eligibility (7 = 40)

Case reports (7 = 117)
Not relevant (7 = 874)

Full-text articles excluded

Usable data not present (7 = 18)
Unclear description of tumor location (7 = 10)
Review or systematic review (7 = 4)

for the following reasons:

Studies included in quantitative
synthesis (7 = 8)

Figure 1 Flow diagram of the meta-analysis study selection process.

Table 1 Basic characteristics of all of the pooled studies in the meta-analysis

Ref. No. of patients Age (mean + SD or range) Sex (M/F) Siewert’s Design Country
T TH T TH T TH classification

Gianotti et al™ 33 58 61/11 66/13 21/12 38/20 1 1 PS Ttaly

Graham et al™ 32 119 63/(22-86) 63/(22-86) NR NR I RS England

Hulscher et al"™” 114 106 64/ (35-78) 69/(23-79) 97/17 92/14 11 RCT Netherlands

Omloo et al™

Nakamura et al™ 71 84 64/(28-90) 64/(28-90) NR NR IR RS Japan

Sasako et al"™ 85 82 63/ (38-75) 60/ (36-75) 63/22 71/11 I I RCT Japan

Wayman et 20 20 63/ (59-70) 71/ (43-78) 15/5 15/5 IR PS England

Zheng et al™ 284 47 60.7/0.57 56.4/1.6 204/80 31/16 il RS China

SD: Standard deviation; NR: Not reported; TT: Transthoracic group; TH: Transhiatal group; PS: Prospective study; RS: Retrospective study; RCT:

Randomized controlled trial.

Table 2 Quality assessment of the randomized controlled trials in the meta-analysis

Ref. Randomization Blinding Concealed Baseline Eligibility Loss to Selecting bias Study quality
allocation features criteria follow-up

Hulscher et al™ Yes No Unclear Yes Yes Yes No Fair

Omloo et al™ Yes No Unclear Yes Yes Yes No Fair

Sasako et al™ Yes No Yes Yes Yes Yes No Fair

for quantitative analysis'”, Heterogeneity was measured
using the I index and P value. A random effect was used
when the heterogeneity test had significance; otherwise, a
fixed effect was used. Standard deviations (SD) were esti-
mated using a formula when only a range was reportedm:
Estimate SD = Range/4 (15 < » < 70); Range/6 (n >
70). The value of P < 0.05 was considered statistically
significant; otherwise, no significance was attributed.

RESULTS

The study selection procedure is summarized in Figure 1.
In this meta-analysis, three randomized controlled trials,
two prospective studies and three retrospective studies
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were included, for a total of eight original articles""”!

(Table 1). Among these, two studies!>" reported on
the same patients with cancer of the esophagogastric
junction, and the pooled data were integrated from both
studies. In total, 1155 patients (639 patients in the TT
group and 516 patients in the TH group) with cancer of
the esophagogastric junction were included. There was
no significance difference in the baseline data, including
age (P = 0.20), sex (P = 1.00), or tumor stage (P = 0.97)
of the two groups. All three RCTs were evaluated as su-
perior trials (Table 2), and the other five non-RCTs were
valued at moderate to high quality. Statistical heteroge-
neity was found in three outcomes: duration of surgical
time, blood loss, and dissected lymph nodes. Sensitivity
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Mean difference
1V, random, 95%CI

Mean difference
1V, random, 95%CI

A Study or subgroup Transthoracic Transhiatal Weight
Mean SD Total Mean SD Total
Gianotti 2003 312.0 97.00 33 209.0 52.00 58 19.4%
Graham 1998 343.2 6840 32 331.2 73.80 119 19.9%
Sasako 2006 338.0 93.67 85 305.0 86.67 82 19.9%
Wayman 1999 280.0 26.25 20 190.0 3750 20 20.2%
Zheng 2010 158.2 3.60 284 194.8 1590 47 20.6%
B Total (95%(CI) 454 326 100.0%

103.00 (67.30, 138.70)
12.00 (-15.16, 39.16)
33.00 (5.64, 60.36)
90.00 (69.94, 110.06)
-36.60 (-41.16, -32.04)

39.58 (-24.55, 103.71)

-+

500

Heterogeneity: Tau® = 5189.11; ;° = 224.69, df = 4 (P < 0.00001); /* = 98%

Test for overall effect: Z = 1.21 (P = 0.23)

-500
Favours Transthoracic

1
-250 0 250

Favours transhiatal

Study or subgroup Transthoracic Transhiatal Weight Mean difference Mean difference
Mean SD Total Mean SD Total 1V, random, 95%CI 1V, random, 95%CI
Gianotti 2003 738.0 426.00 33 468.0 219.00 58 26.2% 270.00 (114.11, 425.89) —a—
Sasako 2006 655.0 353.17 85 673.0 574.17 82 27.0% -18.00 (-163.19, 127.19)
Wayman 1999 1000.0 695.00 20 405.0 455.00 20 13.4% 595.00 (230.94, 959.06) _————
Zheng 2010 218.7 8.40 284 202.7 24.10 47 33.4% 16.00 (9.04, 22.96)
Total (95%CI) 422 207.00 207 100.0% 151.17 (-21.37, 323.71) . | )
Heterogeneity: Tau® = 23220.83; »* = 20.09, df = 3 (P = 0.0002); * = 85% -1000 -500 0 500 1000
Test for overall effect: Z = 1.72 (P = 0.09) Favours Transthoracic Favours transhiatal
C Study or subgroup Transthoracic Transhiatal Weight Mean difference Mean difference
Mean SD Total Mean SD Total 1V, fixed, 95%CI 1V, fixed, 95%CI
Gianotti 2003 23.2 147 33 156 6.3 58 0.3% 7.60 (2.33, 12.87)
Hulscher 2002 19 245 114 15 9.83 106 0.4% 4.00 (-0.87, 8.87) —
Wayman 1999 16 12 20 15 1875 20 0.1% 1.00 (-8.76, 10.76)
Zheng 2010 247 0.6 284 228 1.0 47  99.2% 1.90 (1.61, 2.19) .
Total (95%CI) 451 231 100.0% 1.92 (1.63, 2.22) | | (] | |
Heterogeneity: ;° = 5.21, df = 3 (P = 0.16); I* = 42% -10 5 0 5 10
Test for overall effect: Z = 12.87 (P < 0.00001) Favours Transthoracic Favours transhiatal
D Study or subgroup Transthoracic Transhiatal Weight Odds ratio Odds ratio
Events Total Events Total M-H, fixed, 95%CI M-H, fixed, 95%CI
Graham 1998 3 32 3 119 25.8%  4.00 (0.77, 20.85) —a—
Hulscher 2002 5 114 2 106 44.4%  2.39 (0.45, 12.57) —
Nakamura 2008 3 71 2 84 0.0% 1.81 (0.29, 11.14) ]
Sasako 2006 3 85 0 82 10.9% 7.00 (0.36, 137.66)
Wayman 1999 0 20 0 20 Not estimable
Zheng 2010 5 284 0 47 18.8% 1.87 (0.10, 34.36) - s
Total (95%CI) 535 374 100.0%  3.21(1.13,9.12) D 2
Total events 16 5 ! | | J
Heterogeneity:;;2 =0.59, df = 3 (P = 0.90); * = 0% 0.001 0.1 1 10 1000

Test for overall effect: Z = 2.19 (P = 0.03)

Favours Transthoracic

Favours transhiatal

Figure 2 Forest plot of surgery-related data, including the duration of surgical time (A), blood loss (B), hospital stay time (C) and hospital deaths (D), in
the transthoracic group vs transhiatal group of cancers of the esophagogastric junction. IV: Inverse variance; M-H: Mantel-Haenszel.

using the results excluding one trial did not alter the
pooled estimation of the results of blood loss and dis-
sected lymph nodes; however, the durations of surgical
time were altered.

Surgery-related data

Duration of surgical time (min): In total, five articles
provided the available data on the duration of surgical
time"*'""* Of these articles, two articles provided
estimated standard deviations™', and three articles re-
ported significantly longer durations of surgery in the

TT group than in the TH group. However, analysis of

Baishidenge ~ WJG | www.wjgnet.com

10186

the pooled data showed no significance between the two
groups (WMD = 39.58, 95%CI: -24.55-103.71, P = 0.23)

(Figure 2).

Blood loss (mL): In total, five articles reported the avail-
able data on blood loss" "> Of these, two articles es-
timated a standard deviation"”'". and one article was not
pooled with a sole mean'”. Three articles reported a sig-
nificant increase in blood loss in the TT group compared
with the TH group. Furthermore, analysis of the pooled
data showed no significance between the two groups

(WMD = 151.17, 95%CI: -21.37-323.71, P = 0.09).
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A Study or subgroup Transthoracic Transhiatal Weight Mean difference Mean difference
Mean SD Total Mean SD  Total 1V, random, 95%CI 1V, random, 95%CI
Hulscher 2002 31 14 111 16 9 94 51.0% 15.00 (11.82, 18.18) g 3
Sasako 2006 60 24 85 68 22,17 82 49.0% -8.00 (-15.00, -1.00) ——
Total (95%CI) 196 176 100.0%  3.72 (-18.81, 26.26) _ | | |
Heterogeneity: Tau® = 256.80; 4° = 34.36, df = 1 (P < 0.00001); /> = 97% -50 -25 0 25 50

Test for overall effect: Z = 0.32 (P = 0.75)

Favours Transthoracic Favours transhiatal

B Study or subgroup Transthoracic Transhiatal Weight Mean difference Mean difference
Mean SD Total Mean SD Total 1V, random, 95%CI 1V, random, 95%CI
Wayman 1999 19 525 20 23 875 20 37.7%  -4.00 (-8.47, 0.47) »
Zheng 2010 104 0.3 284 9.8 0.9 47 62.3% 0.60 (0.34, 0.86) [ |
Total (95%CI) 304 67 100.0%  -1.14(-5.51, 3.23) * ‘
Heterogeneity: Tau® = 7.97; 5* = 4.05, df = 1 (P = 0.04); I* = 75% -4 2 0 2 4

Test for overall effect: Z = 0.51 (P = 0.61)

Favours Transthoracic Favours transhiatal

Figure 3 Forest plot of dissected lymph nodes in randomized controlled trials (A) and non-randomized controlled trials (B) for the transthoracic group vs
transhiatal group of cancers of the esophagogastric junction. IV: Inverse variance; M-H: Mantel-Haenszel; Cl: Confidence interval.

Hospital stay time (d): In total, four articles reported
the available data on hospital stay time"™'">'*"". Of these
articles, standard deviations were estimated in two ar-

9 and one article was not pooled with a sole
mean"", Two articles reported a significantly longer hos-
pital stay time in the TT group than in the TH group.
Furthermore, analysis of the pooled data also showed
a significantly longer hospital stay time in the TT group
than in the TH group (WMD = 1.92, 95%CI: 1.63-2.22,
P < 0.00001).

30-d hospital mortality: In total, six articles reported
the available data on 30-d hospital mortality" ">, All
pooled articles showed no significance between the two
groups. However, an analysis of pooled data showed a
higher 30-d hospital mortality in the TT group than in
the TH group (OR = 3.21, 95%CI: 1.13- 9.12, P = 0.03).

Dissected lymph nodes

In total, four articles, including two RCTs and two non-
RCTs, reported the available data on dissected lymph
nodes">""". Pooled outcomes in the RCTs showed no
significant differences between the two groups (WMD
= 3.72, 95%CI: -18.81-26.26, P = 0.75). Additionally,
no significant differences were observed between the
two groups in the non-RCTs (WMD = -1.14, 95%CI:
-5.51-3.23, P = 0.61) (Figure 3).

Complications

Anastomotic leaks: In total, seven articles reported the
available data on anastomotic leaks""">"*"". Six articles
reported no significant differences between the two
groups, in accordance with the pooled outcomes (OR =

1.24, 95%CI: 0.80 -1.94, P = 0.34) (Figure 4).

Pulmonary complications: In total, six articles reported
the available data on pulmonary complications“1’13’15’17].
Two articles reported a significantly higher incidence of
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pulmonary complications in the TT group than in the
TH group. Furthermore, an analysis of the pooled data
also provided evidence for this difference (OR = 2.95,
95%Cl: 1.95-4.45, P < 0.00001).

Cardiovascular complications: In total, three articles
reported the available data on cardiovascular complica-
tions™>'*"". All articles reported no significant difference
between the two groups, in accordance with the pooled
outcomes (OR = 1.61, 95%CI: 0.95-2.71, P = 0.08).

Overall survival

In total, seven articles reported the available data on the
overall survival rate” ", All pooled data did not show
any significant differences in either all Siewert’s or single
Siewert’s types (Figure 5). However, our estimated re-
sults demonstrated a potential trend of increased 5-year
survival in the TH group compared with the TT group
for both type Il tumors. It is worth mentioning that one
study reported significantly higher overall survival rates in
the TH group than in the TT group"” (P = 0.0053). The
TH group had significantly better survival than the TT
group for type II tumors (P = 0.0139). Another RCT re-
ported no 5-year survival benefit for TT compared with
TH for either type II or type Il tumors, which led to its
being closed"”. Detailed survival information is given in

Table 3.

DISCUSSION

At present, cancer of the esophagogastric junction has

attracted worldwide attention due to its increasing preva-
lence in North America and Europe. Since Siewert ef a/
classified three types of this tumor based on the anatom-
ic location of the tumor center, the Siewert’s types have
generally laid the foundation for treatment and prognosis
of these tumors. Surgical resection is the ideal therapy
for cancers of the esophagogastric junction. The main
two surgical approaches are transthoracic and transhiatal
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A Study or subgroup Transthoracic Transhiatal Weight Odds ratio Odds ratio
Events Total Events Total M-H, fixed, 95%CI M-H, fixed, 95%CI
Gianotti 2003 7 33 6 58 9.8% 2.33(0.71, 7.65) -
Graham 1998 4 32 19 119 20.1% 0.75 (0.24, 2.39) — .
Hulscher 2002 18 114 15 106 37.3% 1.14 (0.54, 2.39) —m—
Nakamura 2008 5 71 5 84 12.1% 1.20 (0.33, 4.31) —
Sasako 2006 7 85 5 82 13.3% 1.38 (0.42, 4.54) e
Wayman 1999 2 20 1 20 2.6% 2.11 (0.18, 25.35) —
Zheng 2010 7 284 1 47 4.8% 1.16 (0.14, 9.67) _—
Total (95%CI) 639 516  100.0% 1.24 (0.80, 1.94) ?
Total events 50 52 | | | |
Heterogeneity: ;° = 2.07, df = 6 (P = 0.91); I’ = 0% 0.001 0.1 1 10 1000
Test for overall effect: Z = 0.96 (P = 0.34) Favours Transthoracic Favours transhiatal
B Study or subgroup Transthoracic Transhiatal Weight Odds ratio Odds ratio
Events Total Events Total M-H, fixed, 95%CL M-H, fixed, 95%CI
Graham 1998 6 32 11 119 13.7% 2.27 (0.77, 6.69) 4
Hulscher 2002 65 114 29 106 46.8% 3.52 (2.00, 6.20) ——
Nakamura 2008 11 71 4 84 11.2% 3.67 (1.11, 12.08) —_—
Sasako 2006 11 85 3 82 9.6% 3.91 (1.05, 14.59) ——
Wayman 1999 1 20 2 20 6.9% 0.47 (0.04, 5.69)
Zheng 2010 17 284 2 47 11.7%  1.43(0.32, 6.41) —
Total (95%CI) 606 458  100.0% 2.95 (1.95, 4.45) <&
Total events 111 51 ! | | |
Heterogeneity: > = 3.88, df = 5 (P = 0.57); I’ = 0% 0.01 0.1 1 10 100
Test for overall effect: Z = 5.15 (P < 0.00001) Favours Transthoracic Favours transhiatal
C Study or subgroup Transthoracic Transhiatal Weight Odds ratio Odds ratio
Events Total Events Total M-H, fixed, 95%CI M-H, fixed, 95%CI
Hulscher 2002 30 114 17 106 55.5% 1.87 (0.96, 3.64) rE B
Wayman 1999 1 20 0 20 2.0%  3.15(0.12, 82.16)
Zheng 2010 49 284 7 47 42.5% 1.19 (0.50, 2.82) ——
Total (95%CI) 418 173 100.0% 1.61 (0.95, 2.71) <&
Total events 80 24 ! | | j
Heterogeneity: ,° = 0.83, df = 2 (P = 0.66); I* = 0% 0.001 0.1 1 10 1000

Favours Transthoracic

Favours transhiatal

Test for overall effect: Z = 1.78 (P = 0.08)

Figure 4 Forest plot of complications, including anastomotic leak (A), pulmonary complications (B) and cardiovascular complications (C), in the transtho-
racic group vs transhiatal group of cancers of the esophagogastric junction. M-H: Mantel-Haenszel; CI: Confidence interval.

Table 3 Overall survival details of the included studies

'Ref. 5-yr survival Conclusions on overall survival
T TH

Gianotti et al™” 37% 42%'  Overall 1-yr survival and 3-yr survival rates are 82% and 54% in the TT group and 86% and 60% in the TH
group, respectively. The TT approach results in a better postoperative outcome without compromising surgical
radicality or patient survival

Graham et al™ 20% 17%'  The 1-yr, 2-yr, 3-yr and 5-yr survivals are not affected by the use of preoperative radiotherapy or surgical
approach. The TT and TH approaches are not associated with any difference in survival

Nakamura et al"™” NR NR  Overall survival of the TT group is significantly lower than that of the TH group. The TH group shows
significantly better survival than TT for type II tumors, but not for type Il tumors

Hulscher et al™ 36% 34%'  Overall 1-yr survival and 3-yr survival rates are 66% and 43% in the TT group and 73% and 41% in the TH

Omloo et al"* group, respectively. There is no significant overall survival benefit for either approach. For type I tumors, the
TT approach shows a potential survival benefit over the TH approach (51% vs 37%, P = 0.33)

Sasako et al™? 379%  52.3%' TH tends to achieve higher 5-yr survival rates for both type II and type Il tumors compared with TT (52.2%
05 41.5% and 52.4% vs 34.9%). The trial was closed because TT does not improve survival after TH and led to
increased morbidity

Zheng et al™” 34.9%  40.19%' Overall 1-yr survival and 3-yr survival rates are 71% and 43.2% in the TT group and 71.8% and 46.3% in the TH

group, respectively. No significant difference is found between groups

"No significance between TT and TH. TT: Transthoracic; TH: Transhiatal; NR: Not reported.
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Hazard ratio
1V, random, 95%CI

A Study or subgroup  log(hazard ratio) SE  Weight
Nakamura 2008 0.49 0.24  23.4%
Omloo 2007 -0.03 0.19 28.7%
Sasako 2006 0.3 0.24  23.4%
Zheng 2010 -0.28 0.23  24.4%
Total (95%CI) 100.0%

1.63 (1.02, 2.61)
0.97 (0.67, 1.41)
1.35 (0.84, 2.16)
0.76 (0.48, 1.19)

1.11 (0.8, 1.54)

Heterogeneity: Tau® = 0.06; »° = 6.53, df = 3 (P = 0.09); I* = 54%

Test for overall effect: Z = 0.65 (P = 0.51)

L 1 [ 1 |
0.1 1 1.0

0.01 100
Favours transthoracic Favours transhiatal

B Study or subgroup  log(hazard ratio) SE  Weight Hazard ratio Hazard ratio
1V, fixed, 95%CI 1V, fixed, 95%CI
Omloo 2007 -0.05 032 100.0%  0.95(0.51, 1.78) E
Total (95%CI) 100.0% 0.95 (0.51, 1.78) . \ \ |
Heterogeneity: Not applicable 0.01 0.1 1 1.0 100
Test for overall effect: Z = 0.16 (P = 0.88) Favours transthoracic Favours transhiatal
C Study or subgroup  log(hazard ratio) SE  Weight Hazard ratio Hazard ratio
1V, fixed, 95%CI 1V, fixed, 95%CI
Nakamura 2008 0.62 0.44 16.0% 1.86 (0.78, 4.40)
Omloo 2007 -0.06 0.24 53.8% 0.94 (0.59, 1.51)
Sasako 2006 0.17 032  30.2% 1.19 (0.63, 2.22)
Total (95%CI) 100.0% 1.13 (0.80, 1.59) | | | |
Heterogeneity: * = 1.88, df = 2 (P = 0.39); I* = 0% 0.01 0.1 1 1.0 100
Test for overall effect: Z = 0.67 (P = 0.50) Favours transthoracic Favours transhiatal
D Study or subgroup  log(hazard ratio) SE  Weight Hazard ratio Hazard ratio
1V, fixed, 95%CI 1V, fixed, 95%CI
Nakamura 2008 0.54 0.59  28.2% 1.72 (0.54, 5.45) —|
Sasako 2006 0.5 037 71.8% 1.65 (0.80, 3.40) R
Total (95%CI) 100.0% 1.67 (0.90, 3.08) | | ‘ | |
Heterogeneity: * = 0.00, df = 1 (P = 0.95); > = 0% 0.01 0.1 1 1.0 100

Test for overall effect: Z = 1.63 (P = 0.10)

Favours transthoracic Favours transhiatal

Figure 5 Forest plot of overall survival in the transthoracic group vs transhiatal group of cancers of the esophagogastric junction. A: All Siewert types; B:

Siewert I ; C: Siewert IT; D: Siewert TI. IV: Inverse variance.

resections. Transthoracic resection has given rise to sev-
eral other approaches, including the left thoracic, right
thoracic and even thoracoabdominal approaches, and
different medical centers favor an individual transthoracic
approach. Despite the potential for a wider resection of
tumor margins and thoracic lymphadenectomy, pulmo-
nary complications have been continuously reported after
transthoracic resections. Transhiatal resection was first
described by Grey Turner in 1933"" and this approach
often achieves lower short-term morbidity and mortality
without formal thoracic lymphadenectomy. Until now,
the proper approach for surgical treatment of cancers of
the esophagogastric junction was still up for debate!. To
clarify some of these issues, we undertook the present
meta-analysis, concentrating on the objective analysis of
the two approaches that are used to treat cancer of the
esophagogastric junction.

Considering postoperative complications, pulmonary
complications, such as pneumonia, atelectasis, acute
respiratory distress syndrome and pulmonary embo-
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lism, are the most prominent and often account for the
majority of postoperative deaths™. Our results showed
a significantly higher incidence of pulmonary complica-
tions in the TT group, although Chou e# a/”" reported
no difference between the two groups in 2005. One
potential rationale for explaining this is that thoracic sur-
gery or combined upper abdominal resection carries a
higher risk of postoperative pulmonary complicationslzz]
Nevertheless, early extubation and aggressive pulmo-
nary rehabilitation™ may reduce the rate of pulmonary
complications. Anastomotic leakage, the main cause of
mortalitylm, was not significantly different between the
groups. Previous studies have reported various outcomes
in terms of anastomotic leakage[5’21’25]. This wide varia-
tion can be attributed to different manual anastomoses,
surgical anastomosis sites and levels of expertise™ ),
Cardiovascular complications were also pooled with no
significant difference between the groups, consistent with
that reported in a recent study comparing the two resec-
tion approachesm]. In terms of 30-d hospital mortality,
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which was defined as hospital deaths related to special
disease within 30 d after operation, our results found sig-
nificantly lower 30-d hospital mortality rates, along with
shorter hospital stays in the TH group than in the TT
group. Existing evidences have confirmed that prolonged
hospital stays are associated with anastomotic leakagesm].
Graham ¢z a/'"! reported no significance in postoperative
complications and hospital deaths, however, which may
have resulted from the small number of nonrandomized
patients included in their study.

Lymph node clearance is regarded as a predominant
prognostic factor for cancer of the esophagogastric junc-
tion. The removal of lymph nodes in the mediastinum
is the primary goal of surgery. However, the optimum
extent of lymph node resection is still controversial ™. In
the present study, we reported no significant difference
between the groups with regard to lymph node resec-
tions, although previous studies reported less lymph node
dissection in the transhiatal procedure than in the trans-
thoracic procedure. This result may have been caused by
surgeons’s indirect vision in the operationm. As the in-
cluded articles reported, the transthoracic and transhiatal
approaches led to a similar rate of lymphadenectomies in
the abdominal cavity. However, transthoracic resections
require a thorough mediastinal nodal dissection with an
esophagectomy of sufficient length; therefore, transhiatal
esophagogastrostomy is sometimes performed in the neck
or thorax without cervical lymphadenectomy, leading to
insufficient lymphadenectomy in the thoracic cavity.

We found no statistical significance regarding the
long-term survival of the two surgical groups in the
pooled studies. This outcome is supported by previ-
ously published literature™”. However, a recent review
predicted a superior 5-year survival for transhiatal re-
sections, which is consistent with that in two included
articles that reported potential higher overall survival
rates in the TH group compared with the TT group in
type I tumors' ", For type Il tumors, one of the two
studies showed potential 5-year survival benefits in the
TH groupm. Meanwhile, the other study presented an
obvious 14% 5-year survival rate benefit in the transtho-
racic approach compared to the transhiatal approach for
type I tumors'™. Therefore, some researchers recom-
mend the transthoracic approach as the preferred option
for type I tumors and the transhiatal approach for type
II and Il tumors. Furthermore, it should be mentioned
that in 2002, Mariette ef @/ reported overall 3- and 5-year
survival rates of 40.9% and 25.1%, respectively, which
were not affected by the choice of surgical approach. The
difference in survival rates was associated with RO resec-
tion, pathologic node-positive category, and tumor differ-
entiation. In 2005, Jensen e# al’ undetlined patient age as
a risk factor for long-term survival. Thus, the long-term
survival of patients with cancers of the esophagogastric
junction may also be influenced by tumor stage, compli-
cations, and RO resections.

There are limitations to this meta-analysis when con-
sidering the differing qualities within the literature: (1)

Baishidenge ~ WJG | www.wjgnet.com

randomized controlled trials, prospective studies and ret-
rospective studies were assessed using different standards
and then pooled together, which may decrease the power
of the outcomes; (2) we were unable to perform a sub-
group analysis for each outcome concerning the Siewert’
s types due to the lack of reported detailed data; (3) some
indirect data acquisition methods were used, such as when
dealing with the standard deviation from range; and (4) al-
though the methodological application for pooling overall
survival rates has been described in previous literature, we
also keep our conservative position on the appropriate use
in dealing with overall survival rate analysis.

This meta-analysis found no significance between the
transthoracic and transhiatal approaches to cancers of
the esophagogastric junction with regards to the duration
of surgical time, blood loss, dissected lymph nodes, anas-
tomotic leakage, or cardiovascular complications. How-
ever, we did observe shorter hospital stays, lower 30-d
hospital mortality rates and decreased pulmonary compli-
cations in the transhiatal approach. For overall survival,
although no significance was found in either all Siewert’
s types or single Siewert’s type, a potential survival ben-
efit was achieved for type Il tumors using the transhiatal
approach compared with the transthoracic approach.
Therefore, we conclude that the transhiatal approach for
cancers of the esophagogastric junction, especially for
Siewert’s type Il tumors, should be recommended as the
optimal choice. The long-term outcome benefits of this
decision should be evaluated in the future.
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COMMENTS

Background

Cancer of the esophagogastric junction has attracted worldwide attention due
to its increasing prevalence in North America and Europe. Since Siewert et al
classified three types of this tumor based on the anatomic location of the tumor
center, the Siewert's type has generally laid the foundation for treatment and
prognosis of this tumor. Surgical resection is the best therapeutic option for
cancers of the esophagogastric junction.

Research frontiers

The two main surgical approaches for cancers of the esophagogastric junction
are transthoracic and transhiatal resections. Transthoracic resection achieves a
wider resection of the tumor margins and thoracic lymphadenectomy. However,
pulmonary complications are continuously reported after transthoracic resec-
tions. Transhiatal resection often obtains lower short-term morbidity and mortal-
ity, but this approach lacks a formal thoracic lymphadenectomy. Currently, the
proper approach to surgical freatment of cancers of the esophagogastric junc-
tion remains under debate. To clarify some of these issues, authors undertook
the present meta-analysis, concentrating on these two approaches to cancers
of the esophagogastric junction.

Innovations and breakthroughs
Authors conducted this meta-analysis to address the issue described above.
The results indicated shorter hospital stays, lower 30-d hospital mortality, and
decreased pulmonary complications in the transhiatal group compared with the
transthoracic group. Moreover, a potential survival benefit was achieved for
type III tumors for the transhiatal approach.
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Applications

The transhiatal approach for cancers of the esophagogastric junction, especially
for Siewert's types III, should be recommended as the optimal choice, and its
long-term outcome benefits should be evaluated in the future.

Peer review

In this meta-analysis, Wei et al investigated the outcomes of transthoracic vs
transhiatal resection approaches for GE junction cancer. From a methodological
point of view, the paper appears sound. Adequate measures seem to be taken
in order to draw the conclusions from this meta-analysis.
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