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Proximal gastrectomy (PG) has been introduced for patients who are preoperatively

diagnosed with early gastric cancer located in the upper third of the stomach. In the

present study, we compared the prognosis of patients who underwent PG with that of

patients who underwent total gastrectomy (TG). Between 1997 and 2006, 51 patients were

diagnosed with early gastric cancer located in the upper third of the stomach and

underwent PG. In the same period, 35 patients were diagnosed with early gastric cancer

and underwent TG. Of these, in 24 patients, the cancer was localized in the middle to

upper part of the stomach, and 11 patients had multiple cancers. We compared the

clinicopathologic differences and prognoses between the two groups. Significantly fewer

lymph nodes were dissected in the PG group (mean, 18.2) than in the TG group (mean,

36.6;P , 0.001). Complications were detected in 17.6% of patients in the PG group and in

14.3% of patients in the TG group, which was not significant (P¼ 0.678). The overall and

disease-specific 5-year survival rates in the 51 patients who underwent PG (88.7% and

97.1%, respectively) were not different from those in the 35 patients who underwent TG

(87.6% and 93.4%; P¼ 0.971 and P¼ 0.553; respectively). These findings indicate that PG

can be performed safely and may have various advantages compared with TG in terms of

patients’ daily lives.
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Total gastrectomy (TG) has been widely used as a
standard treatment for gastric cancers located

in the upper third of the stomach to achieve a
sufficient resection margin and more radical lymph-
adenectomy.1 Recently, however, there has been
increased interest in the use of proximal gastrecto-
my (PG), which can be performed with preservation
of the physiologic function of the gastric remnant.
Many reports have indicated that PG may be better
than TG in terms of the quality of life of patients
after gastrectomy.2–4

The principal difference between TG and PG is
whether the lymph nodes are dissected radically or
not. In patients undergoing PG, the lymph nodes
located in the lesser curvature (No. 3) and the right
gastroepiploic artery (No. 4d) are not dissected
completely. Thus, the radicality of PG is inferior to
that of TG in gastric cancer. However, Ooki et al5

reported that, in proximal gastric cancer, if the
tumor invasion is limited at the muscularis propria
(mp), no patients have metastatic lymph nodes at
the right gastroepiploic artery (No. 4d). Thus, in our
hospital, the indication for PG is limited to patients
who are preoperatively diagnosed with early gastric
cancer located in the upper third of the stomach.
Thus, the optimal surgical strategy for proximal
gastric cancer remains controversial. In the present
study, to clarify the clinicopathologic characteristics
of patients with gastric cancer who underwent PG,
we retrospectively compared the prognosis and
complications between patients who underwent
PG with those who underwent TG.

Materials and Methods

Patients

Between 1997 and 2006, 51 patients were diagnosed
with early gastric cancer located in the upper third
of the stomach and underwent PG. In the same
period, 35 patients were diagnosed with early
gastric cancer and underwent TG. In those who
underwent TG, the cancer was located at the middle
to upper part of the stomach in 24 patients, and 11
patients had multiple cancers. We enrolled these 86
patients in our study and followed them until June
2010. Preoperative diagnosis of gastric cancer was
established by endoscopic and histopathologic
examinations. Also, preoperative diagnosis of early
stage, without lymph node metastasis, of our cohort
was confirmed by the endosonography and the
computed tomography (CT).

PG was performed in patients who met the
following criteria: (1) early gastric cancer; (2) tumor

located in the upper third of the stomach; and (3) no
lymph node metastasis. Although this study was a
retrospective study and not a randomized study,
clinicopathologic differences, including differences
in prognosis, were compared between the two
groups. Surgical morbidity and mortality rates were
defined as any complication or death, respectively,
associated with gastrectomy. Patients were followed
until June 2010. Any deaths that occurred after
surgery, including operative death, and deaths from
causes other than cancer, were included in the
survival analysis.

Surgical procedure

In patients with early gastric cancer, the greater
omentum was preserved, and splenectomy was not
performed. In conventional TG, D1 þ beta lymph-
adenectomy was performed for early gastric cancer.
The right cardiac (No. 1), the left cardiac (No. 2),
lesser curvature (No. 3), along the short gastric
vessels (No. 4sa), left gastroepiploic artery (No. 4sb),
right gastroepiploic artery (No. 4d), suprapyloric
(No. 5), infrapyloric (No. 6), left gastric artery (No.
7), common hepatic artery (No. 8a), celiac artery
(No. 9), and suprapancreatic (No. 11p) lymph nodes
were excised during TG. The No. 3 and No. 4d
lymph nodes were not completely dissected in PG.

Various reconstruction methods were performed
after PG or TG. In PG, esophagogastrostomy was
performed in 15 patients, double-tract was per-
formed in 5 patients, and jejunal-interposition was
performed in 31 patients. In TG, Roux-en-Y was
performed in 33 patients, and interposition and
double-tract were performed in one patient each.

Clinicopathologic findings

The histopathologic findings, stage classification,
depth of tumor invasion, lymph node grouping, and
curability of gastric resection were reported accord-
ing to the Japanese Classification of Gastric Carci-
noma.6

Statistical analysis

Chi-squared and Fisher’s exact probability tests
were used to compare the distribution of individual
variables between patient groups. Differences be-
tween the two groups were evaluated using the
Mann-Whitney U test. The survival rates were
estimated by the Kaplan-Meier method, and the
statistical differences between survival curves were
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examined by the log-rank test. P values ,0.05 were
regarded as statistically significant.

Results

Table 1 shows the differences in clinicopathologic
characteristics between the PG group (51 patients)
and the TG group (35 patients). In detail, the mean
tumor size was larger in the TG group than in the
PG group (TG group, 5.4 6 3.1 cm; PG group, 3.0 6

1.5 cm; P , 0.001). The mean number of retrieved
lymph nodes in the TG group (36.6 6 17.8) was
much higher than that in the PG group (18.2 6 8.4; P

, 0.001). However, the percentage of lymph node
metastasis in the PG group (9.8%) was similar to that
in the TG group (8.6%; P ¼ 0.847).

One patient died after PG as a result of operative
complications. Complications were detected in 15 of
51 patients (29.4%) after PG; and in 6 of 35 patients

(17.1%) after TG. Although the difference was not
significant (P ¼ 0.193), complications were more
frequently detected after PG than TG (Table 2). Re-
operation was performed in 3 patients after PG
because of postoperative ileus (2 cases) and intra-
abdominal abscess (1 case). Stasis and regurgitation
were frequently detected after PG. Stasis was
detected in 40% of patients after double-tract
reconstruction, in 16.7% of patients after jejunal-
interposition reconstruction, and in only 6.7% of
patients after esophagogastrostomy. Regurgitation
was detected in 13% of patients who underwent
esophagogastrostomy.

The mean postoperative follow-up period of the
PG group (74.2 months) was similar to that of the
TG group (82.7 months, P ¼ 0.282). A total of 16
patients died during the follow-up period. In the PG
group, 3 patients died from cancer recurrence
(5.9%), and 6 patients died from another disease.
In the TG group, 4 patients died from cancer
recurrence, and 3 patients died from another
disease. The overall 5-year survival rate of all 86
patients was 88.3%, and the disease-specific 5-year
survival rate was 95.6%. The overall 5-year survival
rate of the 51 patients in the PG group (88.7%) was
similar to that of the 35 patients in the TG group
(87.6%; P ¼ 0.971). The disease-specific 5-year
survival rates were 97.1% (PG) and 93.4% (TG),
respectively (P ¼ 0.553; Table 3).

Discussion

The prognosis of patients with advanced gastric
cancer located in the upper third of the stomach was
reported to be worse than for other sites.7–9 Thus, it
is clear that total gastrectomy (TG) with D2
lymphadenectomy is indicated in patients with
advanced gastric cancer located in the upper third
of the stomach. On the other hand, PG has been
introduced for early gastric cancer located in the
upper third of the stomach to improve patients’
quality of life after gastrectomy.10 Katai and Sano11

reported that PG should only be indicated for early
gastric cancer when at least half of the stomach can
be preserved to maintain both the curability of the

Table 1 Clinicopathological differentiation between PG and TG

PG TG P value

Number of cases 51 35
Age, y (mean) 64.8 67.2 0.314
Male/Female 38/13 31/4 0.108
Tumor size, cm (mean) 3.0 5.4 ,0.001
Histologic type

Differentiated/
Undifferentiated

34/17 21/14 0.527

Depth of tumor invasion
T1 44 27
T2 7 6 0.194
T3 0 2

Number of retrieved lymph
nodes (mean)

18.2 36.6 ,0.001

Patients with lymph node
metastasis

5 (9.8%) 3 (8.6%) 0.847

Stage
I 47 31
II 4 1 0.071
III 0 3

Table 2 Complications after gastrectomy

PG TG P value

Anastomotic leakage 1 2
Anastomotic stenosis 0 3
Abdominal abscess 1 0
Ileus 2 0
Stasis 8 0
Regurgitation 3 1
Total 15 (29.4%) 6 (17.1%) 0.193
Re-operation 3 (5.9%) 0

Table 3 Prognosis of the patients

PG TG P value

Number of cases 51 35
Overall 5-year survival rate 88.7% 87.6% 0.971
Disease-specific 5-year survival rate 97.1% 93.4% 0.553
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operation and the capacity of the remnant stomach.
However, lymph nodes located at the lesser curva-
ture (No. 3) and at the right gastroepiploic artery
(No. 4d) are not dissected completely in PG. Thus,
the radicality of PG is incomplete. Therefore, the
prognostic evaluation of patients after PG is very
important. In the present study, we retrospectively
evaluated the clinical benefits of PG in patients with
early gastric cancer located in the upper third of the
stomach. We found that the overall and disease-
specific survival rates of patients after PG were
similar to those of patients after TG. Kunisaki et al12

reported that the prognosis of early gastric cancer
located in the upper third of the stomach was as
good as that of gastric cancer in the distal two-thirds
of the stomach. These findings indicate that even
though the number of dissected lymph nodes is
small in PG, this procedure offers high curability
rates, provided the indication of PG is limited to
early gastric cancer.

However, An et al13 reported that PG was
associated with a high rate of complications, and
they doubted the clinical benefits of PG in patients
with early gastric cancer. Does the function-preserv-
ing operation, PG for gastric cancer, have benefits
for patients? We need to answer this question. It is
well known that patients who underwent gastrec-
tomy for gastric cancer may continue to suffer from
various symptomatic nutritional or functional prob-
lems.14 However, very few reports have compared
the postoperative conditions after TG versus PG. For
example, Yoo et al3 reported that PG with jejunal
pouch interposition for gastric cancer in the upper
third of the stomach showed better nutritional status
compared with conventional total gastrectomy. To
show the nutritional predominancy of PG, the
random examination between PG and TG with one
reconstruction type each is needed. The incidence of
postoperative complication was higher in PG than
in TG in our study. However, the occurrence rate of
major complications, such as anastomotic leakage in
PG (2%) was similar to that in TG (5.7%). Stasis was
frequently detected in double-tract reconstruction or
in interposition reconstruction after PG, and reflux
esophagitis was mainly detected after esophagogas-
trostomy. These short-term complications should be
followed carefully for long periods.

After PG, there are 3 major reconstructions:
esophagogastrostomy, interposition reconstruction
with or without a pouch, and double-tract recon-
struction. Tokunaga et al15 reported that esophago-
gastrostomy was a better reconstruction method
compared with jejunal-interposition after PG when

evaluating subjective symptoms. However, the indi-
cation for esophagogastrostomy should be limited to
patients in whom a sufficient volume of the residual
stomach could be prepared (nearly two-thirds of the
stomach). If the volume of the residual stomach is not
sufficient, severe reflux of gastric or duodenal juice
can occur, and patients will suffer from severe
esophagitis postoperatively for many days.16

The incidence of early gastric carcinoma in the
upper third of the stomach has recently increased in
Japan.11 PG can be performed in such patients, and
patients will have a long survival. We now need to
prospectively determine which reconstruction meth-
od is best for patients after PG.
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