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Abstract

Background The benefits and feasibility of laparoscopic
surgery for remnant gastric cancer are still unclear. The
purpose of this study was to describe the detailed procedure
and to evaluate the clinical short-term outcomes of lapa-
roscopic total gastrectomy (LTG) compared with open total
gastrectomy (OTG) for remnant gastric cancer (RGC).
Methods Of 1,247 consecutive patients who underwent
gastrectomy for gastric cancer in our department at Kyushu
University Hospital from January 1996 to May 2012, 22
patients who underwent successful curative resection of
RGC with precise nodal dissection were enrolled in this
study. Twelve patients underwent LTG and the remaining
ten patients underwent OTG. We analyzed the clinical
short-term outcomes of LTG and compared the results
between LTG and OTG groups to evaluate the safety and
feasibility of LTG.

Results Twelve patients with RGC successfully under-
went LTG without open conversion and morbidity. The
mean operation time of LTG, 362.3 + 68.4 min, was sig-
nificantly longer than that of OTG (p = 0.0176), but the
mean blood loss of LTG, 65.8 £ 62 g, was smaller than
that of OTG (p < 0.01). The mean postoperative times to
resumption of water and food intake were significantly
shorter in the LTG group than in the OTG group
(p < 0.01). The overall 3-year survival rate was compara-
ble between the LTG and OTG groups (77.8 vs. 100 %;
p = 0.9400).
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Conclusions This study shows that LTG is a feasible and
reliable procedure for the treatment of RGC in terms of
short-term outcomes.
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Gastric cancer is the second most common cause of cancer
death worldwide [1]. Surgical resection remains the only
potentially curative treatment. Earlier detection due to
advances in diagnostic modalities and the development of
adjuvant therapy, such as oral S-1, have improved the
prognosis of patients with gastric cancer. Distal gastrectomy
is the most commonly performed surgical procedure, and
there are an increasing number of cured patients with rem-
nant stomach who are at risk of developing a second gastric
cancer. Remnant gastric carcinoma (RGC) has been reported
to occur in 2-3 % of patients who have undergone gastrec-
tomy for carcinoma or benign disease and was reported to
account for 1.8 % of all gastric cancers in a large series [2-5].
Surgical treatment is more difficult for RGC than for
primary gastric cancer due to adhesions to adjacent organs,
displacement of anatomical structures, and changes in
lymphatic flow. There is an increased risk of tumor inva-
sion into the hepatic parenchyma due to adhesions between
the remnant stomach and the left lobe of the liver, requiring
combined resection of the liver for cure. Displacement of
anatomical structures makes it difficult to remove the
remnant stomach and to dissect the connective tissues
around the arteries, especially around the celiac artery.
Lymph node dissection should be modified to account for
changes in lymphatic flow and may need to be extended.
Laparoscopic gastrectomy has gained acceptance grad-
ually for the treatment of primary gastric carcinoma
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because of the potential benefits in terms of being less
invasive and having a shorter recovery time but has gen-
erally been considered contraindicated in patients who
have undergone previous open upper abdominal surgery
[6-8]. Recently, Tokunaga et al. [9]. reported that lapa-
roscopy-assisted gastrectomy could successfully be per-
formed by an experienced laparoscopic surgeon in patients
with previous open upper abdominal surgery excluding
gastrectomy. However, few reports describe laparoscopic
completion total gastrectomy (LTG) after open or laparo-
scopic gastrectomy [10-14]. The benefits and feasibility of
laparoscopic surgery for RGC are still unclear. The purpose
of this study was to describe the detailed procedure and
evaluate the safety and feasibility as well as clinical short-
term outcomes of LTG for RGC.

Patients and methods

Of 1,247 consecutive patients recorded in a prospectively
maintained gastric cancer database in our department at
Kyushu University Hospital from January 1996 to May
2012, 27 underwent completion total gastrectomy for RGC.
Twenty-two of these 27 patients underwent successful
curative resection with precise nodal dissection and were
enrolled in this study. The other five patients were diag-
nosed with stage IV carcinoma because of hepatic metas-
tasis, peritoneal dissemination, or distant lymph nodal
metastasis, and underwent palliative surgery for bleeding
or obstruction.

We started performing laparoscopy-assisted distal gas-
trectomy for gastric cancer in 1996. We subsequently
expanded our indications for laparoscopic surgery to include
total gastrectomy in 2002 and completion total remnant
gastrectomy in 2005. We started performing laparoscopic
total gastrectomy for advanced gastric cancer in July 2007.
Thereafter, LTG was indicated for all operable RGC.

LTG was performed in 1 patient in July 2005 and in 11
patients from December 2006 to May 2012. The remaining ten
patients underwent OTG from June 1996 to February 2006.

Preoperative clinical assessments, including clinical
classification of tumor depth (cT) and nodal involvement
(cN), were performed by upper gastrointestinal radiography,
esophagogastroduodenoscopy, endoscopic ultrasonography,
abdominal ultrasonography, and computed tomography
according to the TNM staging system.

Surgical procedures
Under general anesthesia, the patient was placed in the
supine position with the legs slightly apart. The operator

stood on the patient’s right side, the first assistant on the
patient’s left side, and the camera operator stood between the
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patient’s legs. First, a 12-mm trocar was placed in the left
lateral abdomen, to avoid injury to the intestines during CO,
insufflation of the abdominal cavity to a pressure of
10 mmHg. The intestines or greater omentum usually were
severely adherent to the previous surgical incision scar or the
right upper abdominal wall (Fig. 1A, B). After insufflation, a
5-mm trocar was placed in the left hypochondriac region and
a 12-mm trocar was placed at the umbilicus or in the right
lateral abdomen in an area without adhesions. These three
trocars were used to perform adhesiolysis at the previous
incision site and the right upper abdominal wall. Further
trocars were placed until there were five trocars in total:
12-mm trocars in the left lateral abdomen, right lateral
abdomen, and the region of the umbilicus; and 5-mm trocars
in the left and right hypochondriac regions (Fig. 1C, D).

Patients who underwent Billroth I reconstruction
during the initial surgery

After division of the adhesions between the abdominal wall
and the intestines, the gastroduodenal anastomosis was
exposed. The connective tissues between the transverse
colon and the greater curvature of the stomach were divided.
Because the inferior surface of the left lateral segment of the
liver was usually severely adherent to the superior surface of
the gastric remnant, this area was dissected carefully to avoid
injury to the gastric wall (Fig. 2A). Adhesions between of the
posterior wall of the stomach and the mesocolon and the
pancreas were divided. After separating the gastric wall and
duodenal wall from the pancreatic parenchyma, the gastro-
duodenal anastomosis was completely exposed, and tape was
placed around the duodenum for traction (Fig. 2B). The
duodenum was divided at a small distance from the anasto-
mosis using a linear stapler (Fig. 2C). The gastric remnant
was retracted upwards to obtain an adequate view for lym-
phadenectomy. The common hepatic artery, celiac trunk,
and splenic artery were exposed, and the lymph nodes along
these vessels were dissected. If necessary, the lymph nodes at
the splenic hilum also were dissected. If the left gastric
vessels had been left intact during the initial surgery, they
were now divided. The esophagus was then exposed and was
divided on the oral side of the esophagogastric junction, at a
sufficient distance from the tumor. The resected specimen
was removed through the umbilical incision, which was
enlarged to approximately 3 cm. Roux-en-Y reconstruction
was performed with an isoperistaltic 40-cm Roux limb
divided at 30 cm from the duodenojejunal junction. The
Roux limb was ascended through the antecolic route.
Esophagojejunal anastomosis was performed using a linear
stapler. Side-to-side jejunojejunostomy was performed at
40 cm from the esophagojejunostomy using a linear stapler.
The jejunojejunostomy and Petersen’s mesenteric defect
were closed with continuous sutures.
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Fig. 1 Omentum (A) and the transverse colon (B) were adherent to the previous surgical scar and the upper abdominal wall. Positions of the five
trocars (C) and schematic diagram of the trocar positions (D) were shown

Patients who underwent Billroth II reconstruction
during the initial surgery

Previous Billroth II (B-II) reconstruction was usually via
the retrocolic route. The gastrojejunal anastomosis was
clearly identified behind the mesocolon (Fig. 3A-C), and
the afferent and efferent limbs were sequentially divided at
an appropriate distance from the gastrojejunal anastomosis
using a linear stapler (Fig. 3D). The stumps of the jejunum
were pulled up to the front of the mesocolon.

The gastric remnant was retracted upwards for lym-
phadenectomy. The left gastric vessels had usually been
left intact during the initial surgery and were now divided.
The lymph nodes along the greater curvature were dis-
sected and omentectomy was performed. The lymph nodes
along common hepatic artery, celiac trunk, and splenic
artery were dissected (Fig. 4A, B). After excision of the
lesser omentum adjacent to the left lateral segment of the
liver, the esophagus was exposed and divided on the oral
side of the esophagogastric junction. In general, lym-
phadenectomy was performed according to the concept of
D2 nodal dissection for primary gastric cancer. If there was
tumor invasion into the jejunal wall, the mesenteric lymph
nodes close to the anastomosis also were dissected. After

removal of the resected specimen, Roux-en-Y reconstruc-
tion was performed as described above.

Statistical analysis

Perioperative clinical data were collected from the patient
records. All values are expressed as mean =+ standard
deviation. Categorical variables were compared using the
unpaired Chi-square test, and continuous variables were
compared using the Student’s ¢ test or Mann—Whitney U test.
Patient survival was calculated using the Kaplan—Meier
method, and the significance of differences between curves
was analyzed using the log-rank test. A p value <0.05 was
considered significant. Statistical analyses were performed
using JMP version 8.0 (SAS Institute, Cary, NC, USA).

Results
Clinicopathological characteristics of the LTG group
The clinical and surgical characteristics of the 12 patients

in the LTG group are shown in Table 1. The male to
female ratio was 10:2 and the mean age of patients was
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Fig. 2 Anterior gastric wall was adherent to the inferior surface of
the left-lateral segment of the liver (A). Gastroduodenal anastomosis
was completely exposed (B) and the duodenum was divided using a
liner stapler (C). The white arrow indicates the gastroduodenal
anastomosis (Color figure online)

65.9 + 6.8 years. Initial gastrectomy was for gastric can-
cer in five patients and peptic ulceration in seven. The
initial surgery was laparoscopic in three patients and open
in nine, including Billroth I (B-I) gastroduodenostomy in
five patients, B-II gastrojejunostomy in six, and esopha-
gogastrostomy in one. Four of five patients with B-I
reconstruction had undergone their initial gastrectomy for
cancer, and all six patients with B-II reconstruction had
undergone their initial surgery for peptic ulceration. The
mean time from the initial surgery to completion total
gastrectomy was 26.7 &= 16.9 years. The mean operation
time of the second operation in all 12 patients was
362.3 + 68.4 min (365.8 + 74.0 min in patients with B-I
reconstruction and 363.8 £ 68.2 min in patients with B-II
reconstruction; p = 0.9678). The mean estimated blood
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loss in all 12 patients was 68.5 £+ 62 g (49.8 £ 27.8 g in
patients with B-I reconstruction and 88.5 = 76.2 g in
patients with B-II reconstruction; p = 0.3549). There were
no conversions to open surgery. The mean tumor diameter
was 3.1 £ 2.1 cm. The tumor was located at the anasto-
motic site in six patients (50 %), at a nonanastomotic site
in four (33.3 %), and at the gastric stump line in two
(16.7 %). Nine resected RGCs were the superficial
depressed type and three were the superficial elevated type.
The mean number of lymph nodes harvested was
23.7 &£ 10.7 (14.3 £ 7.1 in patients with B-I reconstruc-
tion and 28.5 £ 8.9 in patients with B-II reconstruction;
p = 0.0433). In this study, reconstruction was highly
related to the initial diagnosis; cancer or peptic ulcer, as
described above. Therefore, the difference of the number of
the retrieved lymph nodes between B-I and B-II patients
depended on the initial diagnosis. Histological examination
showed undifferentiated or signet-ring cell carcinoma in
eight patients and differentiated or intestinal-type adeno-
carcinoma in four. Tumor stage was Tla in five patients
(41.7 %), T1b in five (41.7 %), and T3 in two (16.7 %).
The final stage was IA in ten patients (83.3 %) and IIA in
two (16.7 %). The mean times to postoperative liquid and
food intake were 2.5 £+ 1.0 and 4.2 £ 0.8 days, respec-
tively. The mean length of postoperative hospital stay was
11.3 &+ 2.8 days (12.0 £ 3.6 days in patients with B-I
reconstruction and 10.7 £ 2.1 days in patients with B-II
reconstruction; p = 0.5069). There were no perioperative
complications or deaths. The mean follow-up time was
39.1 (range 7.4-67.4) months. Ten of the 12 patients were
still alive without relapse at the time of writing. One patient
died of malignant lymphoma, and one died of metastatic
disease in the brain and multiple lymph nodes around the
aorta. Comparing surgical outcome of the patients in LTG
group with regard to the type of reconstruction in the initial
surgery, there were no significant differences between B-I
and B-II group.

Comparisons between the LTG and OTG groups

Comparisons of patient characteristics between the LTG
and OTG groups are shown in Tables 2, 3, and 4. There
were no significant differences in age or sex distribution
between the two groups. The mean body mass index was
20.7 #+ 2.9 kg/m? in the LTG group, which was not sig-
nificantly different from the OTG group. The mean time
from the initial surgery to completion total gastrectomy
was 14.9 £ 12.9 years in patients with previous malignant
gastric disease and 38.7 £ 8.3 years in patients with pre-
vious benign disease (p = 0.00007). The mean time from
the initial surgery to completion total gastrectomy was
comparable between the LTG and OTG groups
(26.7 £ 169 vs. 21.8 £ 16.3 years; p = 0.9084). The
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Fig. 3 Gastrojejunal anastomosis was identified behind the mesocolon (A, B) and completely exposed (C). The afferent and efferent limbs were

sequentially divided using a linear stapler (D)

Fig. 4 View after completion of lymphadenectomy in the suprapan-
creatic area (A, B). The white arrow indicates the stump of the left
gastric artery, and the yellow arrow indicates the stump of the left
gastric vein (Color figure online)

proportions of the type of initial gastrectomy, type of
reconstruction, and initial gastric disease were almost the
same in the LTG and OTG groups. Seven of the 12 patients

(58.3 %) in the LTG group had medically treated comor-
bidities at the time of the second operation, including
diabetes mellitus, hypertension, arrhythmia, and interstitial
pneumonia; and six of the ten patients (60 %) in the OTG
group had comorbidities, including liver cirrhosis, diabetes
mellitus, hypertension, arrhythmia, and dilated cardiomy-
opathy. There was no significant difference in the comor-
bidity rate between the two groups (p = 0.7216).
Malignant neoplasms other than gastric cancer were diag-
nosed in 1 of the 12 patients (8.3 %) in the LTG group and
three of the ten patients (30 %) in the OTG group
(p = 0.3133). Operation time was significantly longer in
the LTG group than in the OTG group (362.3 £ 68.4 vs.
270.5 & 949 min; p = 0.0176). The mean estimated
intraoperative blood loss was 68.5 + 62 g in the LTG
group and 7463 £577.1g in the OTG group
(p = 0.0006). The mean number of lymph nodes harvested
was 23.7 = 10.7 in LTG group, which was comparable to
that in OTG group (15.7 & 7.6, p = 0.1301). Postoperative
hemorrhage occurred in two of the ten patients (20 %) in
the OTG group. There were no intra-abdominal compli-
cations in the LTG group. There were no cases of anasto-
motic leakage, postoperative intestinal stasis, pancreatic
leakage, or perioperative death in either group. The mean
time to postoperative resumption of water intake was sig-
nificantly shorter in the LTG group than in the OTG group
(2.5 £ 1.0 vs. 6.9 £ 2.4 days; p = 0.00002), as was the
mean time to postoperative resumption of food intake
(4.2 £ 0.8 vs. 8.7 = 1.6 days; p < 0.0001). The length of
postoperative hospital stay was significantly shorter in the
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Table 1 Surgical findings in the LTG group Initial surgery

Patient Age Sex Initial surgery Interval (year)®
Previous diagnosis Previous gastrectomy Reconstruction

1 57 M Gastric cancer Laparoscopic distal gastrectomy Billroth T

2 70 M Gastric cancer Laparoscopic distal gastrectomy Billroth I

3 58 F Gastric cancer Open distal gastrectomy Billroth I 17
4 76 F Gastric ulcer Open distal gastrectomy Billroth IT 40
5 75 M Gastric cancer Open distal gastrectomy Billroth I 17
6 65 M Gastric ulcer Open distal gastrectomy Billroth 11 37
7 68 M Gastric ulcer Open distal gastrectomy Billroth IT 38
8 67 M Duodenal ulcer Open distal gastrectomy Billroth II 40
9 67 M Gastric cancer Laparoscopic proximal gastrectomy Esophagogastrostomy 4
10 73 M Ulcer Open distal gastrectomy Billroth IT 56
11 56 M Gastric ulcer Open distal gastrectomy Billroth 1T 22
12 59 M Duodenal ulcer Open distal gastrectomy Billroth I 41

? Time from the initial surgery to completion total gastrectomy

LTG group than in the OTG group (11.3 £ 2.8 vs.
24.9 £ 10 days; p = 0.0023).

The mean follow-up time was 39.1 & 20.5 months in
the LTG group and 62.7 &+ 39.8 months in the OTG group
(p = 0.0913). In the LTG group, ten patients had TMN
stage TA and two had TMN stage ITA. In the OTG group,
five patients had TMN stage IA, one had TMN stage IIA,
two had TMN stage IIA, and two had TMN stage IITA.
There was no significant difference in the distribution of
TMN stages between the LTG and OTG groups. One of the
ten patients in the OTG group died of recurrent disease at
51.2 months after the second operation, and three died of
other disease (two of liver cirrhosis and one of right lung
cancer). The overall 3-year survival rate was 77.8 % in the
LTG group and 100 % in the OTG group. The overall
5-year survival rate was 72.9 % in the OTG group. These
survival rates were comparable between the two groups
(p = 0.9406; Fig. 5).

Discussion

Laparoscopic surgery is an established standard surgical
treatment option for early gastric cancer, especially in
Japan and Korea [6—8]. For primary gastric cancer, lapa-
roscopic gastrectomy has been reported to have some
advantages compared with open gastrectomy, such as a
smaller wound, smaller amount of blood loss during sur-
gery, less pain, and shorter postoperative hospital stay. It is
possible that laparoscopic surgery for RGC also may have
advantages compared with open surgery, but no studies of
the feasibility and safety of LTG compared with OTG have
been reported.
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RGC occurs in 2-3 % of gastric remnants [2—4] and has
been reported to account for 1-2 % of all gastric cancers
[5, 15]. RGC accounted for 2.1 % of gastric cancers treated
in our department. Although this is only a small proportion
of our gastric cancer patients, treatment of RGC is
important and presents some specific problems. The
mainstay of treatment for RGC is surgical resection, as for
primary gastric cancer [16]. Surgical treatment is more
difficult in patients with RGC than in patients with primary
gastric cancer, and LTG is more technically demanding
than OTG. In the present study, almost patients (80 %)
with B-I reconstruction had undergone their initial gas-
trectomy for cancer and lymphadenectomy of the supra-
and infra-pyloric and suprapancreatic nodes, resulting in
severe adhesions in those areas.

Our series highlights some important technical points:
(1) because of severe adhesions between the pancreatic
parenchyma and the posterior wall of the duodenum, ad-
hesiolysis in this area should be performed carefully to
avoid injury to the pancreatic parenchyma and duodenal
wall; (2) suprapancreatic dissection should be performed
carefully to avoid injury to the common hepatic artery,
splenic artery, and especially the left gastric artery if it was
left intact during the initial surgery. After isolation of the
common hepatic artery near the origin of the gastroduo-
denal artery, dissection should be continued along the
common hepatic artery to the left gastric artery; and (3)
because there are usually severe adhesions between the
dorsal surface of the left lateral segment of the liver and the
anterior surface of the remnant gastric wall, dissection
should be performed carefully in this area to avoid injury to
the gastric wall. Although adhesion of the gastric wall to
the hepatic and pancreatic parenchyma is less severe in
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Table 2 Clinicopathological characteristics of the patients Table 4 Postoperative course
LTG group OTG group p Intra-abdominal morbidity LTG group OTG p
group
Number of patients 12 10
Age (year) 659 +£68 655476 08954  Anastomotic leakage 0 case 0 cases
Male/female 10/2 9/1 0.8649 Pancreatic leakage 0 case 0 case
Body mass index (kg/m® 207 +£29 21.1+£29 077 Postoperative hemorrhage 0 case 2 case
Tumor size (cm) 31421  42+31 02808  Total 0 case 2 case 0.3788
Interval (year) 267 +£169 218+ 163 04881  Mortality None None 1
Initial gastrectomy Retrieved lymph nodes 23.7+10.7 159+ 7.6 0.1301
Distal gastrectomy 11 10 09256  Final stage
Proximal gastrectomy 1 0 TA/IB/ITA/TIB/IIIA 10/0/2/0/0  5/1/2/0/2  0.3491
Cause of initial gastrectomy Water intake (days) 25+ 1.0 6.9 £24 0.00002
Cancer 5 0.1659 Food intake (days) 42+ 0.8 8.7+ 1.6 <0.0001
Peptic ulcer 7 Postoperative hospital stay 11.3+£28 249+ 10 0.0023
d
Reconstruction after initial gastrectomy (days)
B-1 5 5 0.6323
B-1I 6 5
Esophagogastrostomy 1 0 100 el
Preoperative comorbidity 80 | e
Liver cirrhosis 0 2 S ———
Diabetes mellitus 2 1 ~ 60
o~
Hypertension 1 1 ~ 40
Arrhythmia 2 1
(Warfarin, low-dose aspirin) (Warfarin) 20
Dilated cardiomyopathy 0 1
.. . 0
Interstitial }.m.eumoma 1 0 0 10 20 30 40 50 60
Hyperthyroidism 1 0 Months after surgery
Total 7 6 0.7216
Comalignancy Fig. 5 Overall survival in the LTG group (solid line) and the OTG
Malignant lymphoma 1 0 0.3133 group (broken line). There was no significant difference in survival
between the two groups
Hepatocellular carcinoma 0 1
Esophageal 0 1 . . . . .
SOP .afgea cancer ) arteries during adhesiolysis. We followed these precautions
Transitional cell carcinoma 0 1 . . .
Total ) 3 and successfully performed LTG without perioperative
ota

Table 3 Perioperative findings

LTG group OTG group P

Operative time (min) 362.3 £ 684 270.5 £ 949 0.0176
Blood loss (g) 65.8 £62.0 7463 £ 577.1 0.0006
Synchronous operation

Cholecystectomy 1 2

Splenectomy 0 1

Lateral segmentectomy 0 1

Total 1 4 0.2099

patients with B-II reconstruction than in those with B-I
reconstruction, the jejunal and gastric walls are severely
adherent to the mesocolon in patients with B-II recon-
struction, and it is important to avoid injury to the colonic

massive bleeding, pancreatic leakage, anastomotic leakage,
or conversion to open surgery.

Because of the technical difficulties and the small
number of patients treated, few reports describe laparos-
copy-assisted completion total gastrectomy and LTG [10-
14]. Yamada et al. [10]. first reported the technical feasi-
bility of laparoscopy-assisted completion total gastrectomy
for early cancer in 2005. We started to perform LTG for
RGC in 2005 and successfully performed this procedure in
12 patients from 2005 to 2012. We analyzed the short-term
results of LTG compared with OTG. Although the mean
operation time was significantly longer in the LTG group,
the mean blood loss was significantly smaller than in the
OTG group. The mean postoperative times to resumption
of water and food intake were significantly shorter in the
LTG group than in the OTG group. The length of post-
operative hospital stay also was significantly shorter in the
LTG group than in the OTG group. The morbidity rate was
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not increased by laparoscopic surgery. The results of our
study indicate that LTG, regardless of whether the type of
reconstruction is B-I or B-II in the initial operation, is
feasible and is less invasive than OTG, with favorable
short-term outcomes.

One of the 12 patients who underwent LTG was diag-
nosed with metastatic disease in the brain and the medi-
astinal and para-aortic lymph nodes at 6 months after
surgery and died of disease at 31 months after surgery. The
prognosis of advanced RGC has been reported to be worse
than that of advanced primary gastric cancer [15]. This
may be because the disruption of lymphatic channels dur-
ing surgery for primary gastric cancer causes substantial
changes to lymphatic flow from the gastric remnant,
making surgical control of RGC with nodal disease diffi-
cult. In our patient, extensive metastasis to the lymph nodes
and brain might have occurred at an early stage because of
the substantial changes to lymphatic and blood flow after
the initial surgery. Adjuvant chemotherapy therefore may
be important for the treatment of advanced RGC.

We acknowledge some limitations of this retrospective
study. The number of patients included was relatively
small, even though the incidence of remnant gastric cancer
was very low, and there may have been selection bias
between the LTG and OTG groups. However, we believe
that the present study demonstrate useful clinical aspects
for the treatment of RGC, because the incident of remnant
gastric cancer will increase along with early detection of
gastric cancer and with its’ good long-term survival.

In conclusion, we successfully performed LTG in 12
patients with RGC without open conversion and mor-
bidity. LTG is considered to be technically acceptable and
feasible for the treatment of RGC, with favorable short-
term outcomes.
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