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Proximal gastrectomy versus total gastrectomy for
proximal gastric carcinoma

A meta-analysis on postoperative complications, 5-year survival, and
recurrence rate

Yu-Wei Pu, MD, Wei Gong, PhD, Yong-You Wu, PhD, Qiang Chen, MD, Teng-Fei He, MD, Chun-Gen Xing, PhD.

ABSTRACT

5l Ol d STy hdl suall Jlazznl & )lae : B1AaY)
AW 5,28y (g o ) Jdre M e I
. SL;J-\ Sbjz-j 439-\}4-\ A C;LA_:«L":.AJ

) Bl i s S L Gl el ddy bl
Aol a6 Lol ol g s ¢ 05 g Al i
s 02012 55 e 52l IS S 5S LaSay laylall
P Slodlaall sl Emdl (52T L2012 S0y
sl Jlatia) ¢ JSUIsuall Jlatia) ¢ Sl saal) Jlata)
Sl Gl n Ty 5ol Ol s cBpall gl ¥ ¢ S5

byl iz gl

9y il st i e ) 2 e Al ) clenal )
Ol 2 e 1364 e Lol s cdezal L Gslazal Olal )
LA Jdne 3 Slas] pge OMas) dr 5y Y Tl Al 85
L560.9% g}\ sdall Jlazaal g ¢L;L_<J\ sl Jlatiad (g
sl Jlatiul &epame s ol dax )l <05y .64.4%
LS .24.4% 4> 38.7% S sual) Jlatmal o S5
S sl Jlatid (s i o (6 Sl Gl St OIS

74% L5 27.4% IS suall Jlatal o

sall Ol od BT Al Sl sual) Jlasea) OF (&S
Ll gl &\;)\H o2 el i\.&_?)\ & D‘)’uj .Sl
¥ LA sy JSU ual) Jlagzal o8 Cod) Vg

Y et s Sl sl Ol

Objectives: To compare proximal gastrectomy (PG)
with total gastrectomy (TG) for proximal gastric
carcinoma, through the 5-year survival rate, recurrence
rate, postoperative complications, and long-term life

quality.

Methods: The meta-analysis was carried out in the
General Surgery Department of the Second Affiliated
Hospital of Soochow University, Suzhou, Jiangsu
Province, China. We searched Medline, EMBASE,
and the Cochrane Library from June to November
2012. The literature searches were carried out
using medical subject headings and free-text word:
“proximal gastrectomy” “total gastrectomy” “partial
gastrectomy” “stomach neoplasms” and “gastric
cancer”. Two different reviewers carried out the search
and evaluated studies independently.

Results: Two randomized controlled trials and 9
retrospective studies were included. A total of 1364
patients were included in our study. Our analysis
showed that there is no statistically significant
difference in 5-year survival rate between PG and TG
(60.9% versus 64.4%). But, the recurrence is higher
in the PG group than the TG (38.7% versus 24.4%).
The anastomotic stenosis rate is also higher in the PG

than the TG (27.4% versus 7.4%).

Conclusion: Proximal gastrectomy is an option for
upper third gastric cancer in terms of safety. However,
it is associated with high risk of reflux symptoms and
anastomotic stenosis. Therefore, TG should be the
first choice for proximal gastric cancer to prevent
reflux symptoms.
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Over the past 20 years, while the incidence of distal
gastric cancer has decreased, the incidence of
adenocarcinoma of proximal gastric cancer is increasing
more rapidly than that of any other type of carcinoma
in Western countries, with the same trends reported in
China."” There are 2 options for the surgery treatment
of proximal gastric cancer: proximal gastrectomy (PG)
and total gastrectomy (TG). The traditional TG for
proximal gastric cancer can be with extended lymph
node dissection, while the PG is function-preserving
and limited surgery, but after PG, 16.2-29.2% of
patients suffer reflux symptoms.** So whether PG or
TG is the better choice for proximal gastric cancer is
still controversial. The extent of surgical resection for
proximal gastric cancer has been debated for many
years. The aim of our study is to evaluate value of PG
versus TG through the 5-year survial rate, recurrence
rate and surgical complications for upper third gastric
cancer.

Methods. Search siraregy. The meta-analysis was
carried out in the General Surgery Department of the
Second Afhliated Hospital of Soochow University,
Suzhou, Jiangsu Province, China. We searched the
Medline, EMBASE and Cochrane Library from June
2012 to November 2012. The literature searches were
carried out using medical subject headings and free-text
word: “proximal gastrectomy” “ total gastrectomy”
“partial gastrectomy” “stomach neoplasms”  “gastric
cancer’.

Inclusion criteria. All randomized, non-randomized
controlled clinical trials, which compared PG with TG
treatment methods for proximal gastric cancer, and
which reported 5-year survival rate and recurrence rate
as the outcome, were included. Studies on patients must
be with upper third gastric cancer.

Exclusion criteria. Abstracts, letters, case reports,
comments, and conference proceedings were not
included in the review. We exclude studies with
small-sized group (<10 patients) or with no long time
follow-up.

Data  collection. Two reviewers independently
extracted the following from each study: first author,
publication data, study design, inclusion criteria, and
exclusion criteria.

Statistical analysis. We used Review Manager 5.0 to
conduct the review. The Mantel-Haenszel method was
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used for the statistical analysis of the 5-year survival,
recurrence, and complications. Dichotomous data were
analyzed for odds ratio (OR) and 95% effectiveness
confidence interval. The results were displayed by forest
plot graph.

Effects on quantitative measures were analyzed by
the weighted mean difference (WMD) approach for
estimated blood loss, operation time, the lymph nodes
retrieved and the serum hemoglobin levels. Inverse
Variance (IV) test was used for WMD estimate. A

p-value <0.05 was considered as statistical significance.

Results. Two randomized controlled trials and
9 retrospective studies were included>'® (Table 1). A
total of 1364 patients were included in our study.
Our data analysis showed that there is no statistically
significant difference of 5-year survival rate between
PG and TG (total 1245 patients: 60.9% versus 64.4%;
heterogeneity: Chi? = 13.24, p=0.07) (Figure 1). But,
the recurrence is higher in the PG group than TG (total
590 patients: 38.67% versus 24.38%; heterogeneity:
Chi? = 16.08, p=0.001) (Figure 2).

The reflux symptoms are more common in the PG
than TG (total 917 patients: 19.55% versus 2.15%;
heterogeneity: Chi’=15.41, p=0.004) (Figure 3). The
anastomotic stenosis rate is also higher in the PG
than TG (total 1011 patients: 27.40% versus 7.40%;
heterogeneity: Chi®>=13.36, p=0.010) (Figure 3). The
anastomotic leakage rates of 2 group are no different
(total 1084 patients: 2.19% versus 2.61%; heterogeneity:
Chi?=2.78, p=0.73) (Figure 3). Also, there is no
difference of obstruction rate between 2 groups (total
917 patients: 1.50% versus 2.92%; Heterogeneity:
Chi?=2.36, p=0.67) (Figure 3).

For the surgical outcome, our study found that the
estimated blood loss is obviously lower in the PG than
TG (total 289 patients; Heterogeneity: Chi*=32.81,
<0.00001) (Figure 4). And the mean operative time
of PG is also obvious less than PG (total 289 patients;
Heterogeneity: Chi?=56.99, p<0.00001) (Figure 4).
But, the lymph nodes retrieved were obvious less in the
PG group than TG (total 733 patients; Heterogeneity:
Chi? = 33.47, p<0.00001) (Figure 4). The postoperative-
hospital-stay of patients with PG obvious less than
TG (total 216 patients; heterogeneity: Chi*=13.22,
2=0.001) (Figure 4).

For the long-term life quality, the serum hemoglobin
levels has no significantly different in the 2 groups
at 24 months postoperatively (total 476 patients;
heterogeneity: Chi?=4.86, p=0.16; 12=79%) (Figure 5).
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Table 1 - Summary of published information from retrospective controlled studies.

Author and date

Type of study

Patients

Reconstructions

Tsujitani et al® 1992
Zhou et al® 2007
Wang et al” 2004
Chang et al® 2005
Chang et al’ 2004
Yeong et al'® 2008

Kim et al'' 2006

Kondoh et al'? 2007

Lawrence et al'® 1998

Shiraishi et al'* 2002

Sang et al”® 2012

Retrospective controlled study
Retrospective controlled study
Randomized controlled study
Randomized controlled study
Retrospective controlled study
Retrospective controlled study

Retrospective controlled study

Retrospective controlled study

Retrospective controlled study

Retrospective controlled study

Retrospective controlled study

45 patients with cancer of the cardia and
86 patients with proximal gastric cancer
51 patients with upper third gastric cancer
259 patients with upper third gastric cancer

423 patients with upper-third early gastric cancer at

53 patients with early cancer of
the proximal gastric

esophagogastric junction

histological stage I or IT (TINOMO, T1N1-2M0)

147 upper one-third of gastric cancer

20 patients with stage 1a gastric cancer

98 patients with adenocarcinoma of the proximal

one third of the stomach or gastroesophageal

51 patients with proximal gastric carcinoma

131 upper-third gastric adenocarcinoma of clinical

junction

histologically in stage I or IT

stage I (TINOMO or T2 NOMO)

jejuna transaction; TG: R
Not mentioned

PG: E-G stomy
TG: FJ1
PG: PGJP
TG: TGRY

PG: end-to-side esophagojejunostomy with

PG: esophagogastric anastomosis

TG: RYR

PG: esophagogastric anastomosis

TG: RYR

PG: esophagogastric anastomosis
TG: end to side esophagojejunostomy

and RYR

PG: esophagogastric anastomosis

TG: RYR

Not mentioned

PG: 14 gastric tube reconstruction

17 jejunal interposition
TG: RYR
PG: E-G stomy;
TG: E-j stomy RYR

PG - proximal gastrectomy, TG - total gastrectomy, RYR - Roux-en-Y reconstruction, E-G stomy - esophagogastrostomy, FJI - total gastrectomy
jejunal interposition instead, PGJP - proximal gastrectomy with jejunal pouch interposition, TGRY - total gastrectomy with Roux-en-Y
esophagojejunostomy, E-Jstomy - esophagojejunostomy, T - tumor, N - note, M - metastasis
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Figure 1 - Analysis of controlled studies of proximal gastrectomy (PG) versus total gastrectomy (TG)

in patients with proximal gastric carcinoma. Outcome: 5-year survival rate. 95% CI - 95%
confidence interval, M-H - Mantel-Haenszel, df - degrees of freedom, OR - odds ratio
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Figure 2 - Analysis of controlled studies of proximal gastrectomy (PG) versus total gastrectomy (TG) in patients with proximal
gastric carcinoma. Outcome: recurrence rate. 95% CI - 95% confidence interval, M-H - Mantel-Haenszel, df -

degrees of freedom, OR - odds ratio
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Figure 3 - Analysis of controlled studies of proximal gastrectomy (PG) versus total gastrectomy (TG) in patients with proximal
gastric carcinoma. Outcome: complications after gastric surgery. 95% CI - 95% confidence interval, M-H - Mantel-
Haenszel, df - degrees of freedom, OR - odds ratio
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Figure 4 - Analysis of controlled studies of proximal gastrectomy (PG) versus total gastrectomy (TG) in patients with proximal
gastric carcinoma. Outcome: meta-analysis for outcome of proximal gastrectomy. 95% CI - 95% confidence
interval, M-H - Mantel-Haenszel, df - degrees of freedom, OR - odds ratio

1226 Saudi Med ] 2013; Vol. 34 (12)

WWW.Smj.org.sa



A meta-analysis on proximal gastric cancer .... Pu et al

PG TG

Study or Sut M &p " S0 Total W

25 229% -0.50F1.28, 0.28]
T71%

Taujitani 1992 127 15 28 132 14
Yeong 2008 126 18 89 121 19 3
Total (95% C1) 117

Heterogeneity: Chi*= 4 86, df=1 (P = 0.03); F= T9%
Test for overall gfect £=1.42(F=0.186)

359 100.0%  0.27 [-0.10, 0.64)

Mean Difference
955

Mean Difference
[

0.50 [0.07, 0.3

100 -50 0 50 100
Favaurs exparimental Favours contral

Figure 5 - Analysis of controlled studies of proximal gastrectomy (PG) versus total gastrectomy (TG) in patients with proximal
gastric carcinoma. Outcome: serum hemoglobin levels. 95% CI - 95% confidence interval, M-H - Mantel-Haenszel,

df - degrees of freedom

Discussion. Also in China, the total gastrectomy is
still the first option for upper third gastric cancer. The
incidence of gastric cancer did not increase recently,
but the incidence of upper third gastric cancer has
increased recently'® and the surgery is still one of the
main treatments. But there is no final conclusion of
surgical method for proximal gastric cancer because
of there is a little number of randomized, controlled
studies comparing PG to TG.?

Our study showed that the PG is safe and reasonable
in terms of mean operative time, estimated blood loss,
and there are no differences of 5-year survival rate, early
complication rate and the postoperative- hospital- stay
between the 2 procedures. But the late complication rate,
especially for the reflux symptom, anastomotic stenosis
and recurrence, is obviously higher in the PG group
than TG group, as with other systematic review."” Also
the lymph nodes retrieved were obvious less in the PG
group than TG. Compared with the total gastrectomy,
proximal gastrectomy has the following disadvantages:
(1) The lymph nodes retrieval is incomplete of greater
gastric curvature (No. 4), the superior pyloric lymph
nodes (No. 5), the inferior pyloric lymph nodes (No. 6),
splenic lymph nodes (No. 10) and splenic artery lymph
nodes (No. 11). On the other hand, total gastrectomy,
compared to the proximal gastrectomy has the following
advantages: (1) tumor resection range enough, lymph
node dissection thoroughly; (2) full stomach anastomosis
simple; (3) less postoperative complications. And the
results of our study showed that the recurrence rate
of TG was obviously lower than PG (Figure 2), since
that the PG may have more radical resection extent
and more lymph nodes retrieved (Figure 4). The meta-
analysis showed that the 5-year-survival rates were same
in the 2 groups. So we would focus on the postoperative
complications and quality life of postoperative. Our
analysis showed that the estimated blood loss and mean
operative time were less in the PG (Figure 4), but the
postoperative complications of reflux symptom and
anastomotic stenosis were more in the PG (Figure 3).
Various reconstruction methods developed to overcome

the reflux symptom, but one study reported that 100%
of patients experienced reflux symptoms.'® Some study
showed that the jejuna pouch interposition (PGJP) is
safe and offers better nutritional status and a greater
reduction in postgastrectomy symptoms than total
gastrectomy with Roux-en-Y esophagojejunostomy
(TGPY)."”

Study limitations. The main limitation of our study
is the small number of randomized controlled studies,
and we included some retrospective studies in the
statistical analysis. When we searched the databases, we
limited the language, and we could not find studies of
another language.

In conclusion, TG should be the criterion standard
method in the treatment of proximal gastric cancer,
although more high quality randomized controlled
clinical trials are expected.
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