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a  b  s  t  r  a  c  t

INTRODUCTION:  Epstein–Barr  virus-associated  gastric  cancer  (EBVaGC)  sometimes  appears  as  multiple
gastric  cancer  lesions.  Here,  we  report  a case of  robot-assisted  laparoscopic  total  gastrectomy  (RTG)  for
a  relatively  rare  disease  with  four synchronized  lesions  in EBVaGC  and  discuss  the usefulness  of  robotic
gastrectomy.
PRESENTATION  OF  CASE:  A  60-year-old  woman  was  diagnosed  with  multiple  gastric  cancer  because  she
had  five  lesions  in the  stomach  and  biopsy  showed  the  presence  of  adenocarcinoma  in  four  of the  five
lesions.  We  performed  robot-assisted  laparoscopic  total  gastrectomy  on  the  patient.  The  histopatho-
logical  diagnosis  was  multiple  gastric  cancer  T1bN0M0  pStage  IA. The  four  lesions  were  positive  for
the  Epstein–Barr  virus  encoding  region  in  in-situ  hybridization  and were  considered  to be EBVaGC.  The
patient  had  no  sign  of recurrence  without  postoperative  therapy  for 24  months.
DISSCUSSION:  EBVaGC  was  found  in about  10%  of  all gastric  cancer  cases  worldwide.  EBVaGC  sometimes
appears  as  multiple  gastric  cancer,  suggesting  that  EBV  infection  is closely  related  to  the  early  stages  of
tumor formation.  Total  gastrectomy  may  be  necessary  for multiple  gastric  cancer  such  as  EBVaGC,  and

robotic  surgery  is  useful  in total  gastrectomy  in  terms  of  high-resolution  three-dimensional  images  and
using  forceps  with  multi-joint  functions.
CONCLUSIONS:  We  performed  RTG  on  a patient  with  four  synchronous  lesions  of  EBVaGC,  which  is rel-
atively  rare.  Robot-assisted  laparoscopic  total  gastrectomy  is  known  to  be a  safe procedure,  and  we
effectively  performed  total  gastrectomy  for multiple  EBVaGC.
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1. Introduction
Epstein–Barr virus (EBV) is known to cause gastric cancer,
and EBV-associated gastric cancer (EBVaGC) accounts for approxi-

Abbreviations: EBV, Epstein–Barr virus; RTG, robot-assisted laparoscopic total
gastrectomy; EBER, EBV-encoded RNA-1; EBVaGC, EBV-associated gastric cancer;
GCLS, gastric carcinoma with lymphoid stroma.
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ately 10% of all gastric cancer cases [1]. The mechanism by which
BV causes gastric cancer is not completely understood; however,

t is known that EBVaGC sometimes appears as multiple gastric
ancers. Although there are many reports of robot-assisted laparo-
copic total gastrectomy (RTG) for gastric cancer [1–3], there are
o reports of RTG for multiple EBVaGC. Here, we report a case of
TG for a relatively rare disease with four synchronous lesions in
BVaGC and describe the utility of robotic gastrectomy. This work
as been reported in line with the SCARE criteria [2].

. Presentation of case

The 60-year-old woman  had no major complaints but was
eferred to our hospital because an abnormal result was  found in

he barium test of the medical examination. An upper gastrointesti-
al endoscopy showed five lesions in the stomach—the first lesion
as in the lower part of the stomach, the second on the lower ante-

ior wall of the stomach, the third and fourth on the rear wall of
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Fig. 1. Upper gastrointestinal endoscopy revealed five lesions in the stomach: (1)
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first in the lower part of the stomach, (2) second in the lower anterior wall of the
stomach, (3) and (4) third and fourth on the rear wall of the middle part of the
stomach, and (5) fifth lesion in the lesser curvature of the stomach (no picture).

the middle part of the stomach, and the fifth on the lesser curva-

ture of the stomach [Fig. 1]. Biopsy results revealed that the first
four lesions were adenocarcinomas, whereas the fifth lesion was
an adenoma (Group 3). Abdominal CT showed two  lesions in the
lower stomach and one on the enlarged lymph node of the lesser
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m
a
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Fig. 2. Representative images from the abdominal CT scan; 2a and 2b show two  lesions 

curvature.
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urvature [Fig. 2a–c]. The patient has had uterine myoma enucle-
tion for uterine fibroids, is being treated for hypertension. Her
ister has also had surgery for gastric cancer. Biochemical tests did
ot show an increase in tumor markers. We  diagnosed the patient
ith multiple gastric cancers, T2N1M0 Stage IIA.

After providing a written informed consent, the patient
nderwent a robot-assisted laparoscopic total gastrectomy D1+

ymphadenectomy with Roux-en-Y reconstruction. The operation
as  performed under general anesthesia with lithotomy. Six ports
ere used during the operative procedures, and all gastrointesti-

al anastomoses were performed by intraperitoneal manipulation.
he operation time was  302 min. There was little blood loss, and no

ntraoperative complications occurred. The postoperative course
as  generally uneventful. The patient resumed drinking water and

ating on postoperative days 1 and 3, respectively, and was dis-
harged on postoperative day 12.

The pathological diagnosis of the specimen confirmed multi-
le gastric cancers [Figs. 3 and 4]. The first lesion on the lower
ajor stomach was type 1(T1a), and the second lesion on the lower

nterior wall of the stomach was type 1(T1b1); these lesions were
learly tubular structures and had many well-differentiated com-
onents. The third and fourth lesions on the posterior wall of the
iddle part of the stomach were considered separate lesions before

urgery, but they were one continuous lesion and were type 0-II a

nd 0-II c, respectively, with poor tubular structure formation and
any poorly differentiated components. In particular, there was

 part that showed race-like proliferation of atypical cells char-
cteristic of lymphocyte infiltrating carcinoma and lymphocyte

in the lower stomach, and 2c shows one on the enlarged lymph node of the lesser
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Fig. 3. The pathological diagnosis of the specimen confirmed multiple gastric can-
cer. (1) The lesion on the lower major stomach was  type 1 (T1a), and (2) the lesion
on the lower anterior wall of the stomach was type 1 (T1b1). (3) and (4) The lesions
on the rear wall of the middle part of the stomach were considered separate lesions
before surgery, but they were one continuous lesion and were type 0-II a and 0-II c.
In  addition, (5) the lesion on the lesser curvature of the stomach was  diagnosed as a
tubular adenoma using preoperative biopsy, but it was  a well-differentiated tubular
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EBV infection in gastric cancer is thought to be associated with
increased inflammation, as seen in lymphoepithelioma-like gastric
adenocarcinoma on the pathological diagnosis of the specimen.

infiltration accompanied by lymphoid follicle formation. In addi-
tion, the fifth lesion on the lesser curvature of the stomach was
diagnosed as a tubular adenoma using preoperative biopsy, but it
was a well-differentiated tubular adenocarcinoma on pathologi-
cal diagnosis. No lymph node metastases were seen. The first four
lesions were EBV-encoded RNA-1 (EBER)-positive, based on the
appearance of the atypical cell. Elastica-Masson staining showed
partial venous invasion, and immunostaining with D2-40 showed
partial lymphatic invasion.

She was diagnosed with multiple EBVaGC, which was  early gas-
tric cancer. As a result of proper informed consent, she was not

given adjuvant therapy. She has had no recurrence 24 months after
operation. We  will follow up for 5 years after surgery. Ethics com-

c
s

Fig. 4. Pathological diagnosis:4a (1) and 4b (2) are clearly tubular structures and have ma
structure and many poorly differentiated components. 4d (5) had a diagnosis of tubular
carcinoma in the specimen. (1)–(4), were EBER-positive according to in situ hybridization
with  D2-40 showed partial lymphatic vessels.
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ittee approval was  waived for our case report, and the patient
ave informed consent; her anonymity was  preserved.

. Discussion

EBV is one of the most common viruses belonging to the human
erpes virus family that was  originally discovered in Burkitt lym-
homa [4]. EBVaGC was  reported in 1990 as gastric cancer caused
y EBV infection and is one of the most common malignant tumors
aused by EBV infection.

As a clinicopathological feature of EBVaGC, EBVaGC accounts for
bout 10% of all gastric cancers [5]. In addition, EBVaGC is slightly
ore common in men  and slightly younger than EBV-negative gas-

ric cancer [6,7]. It has been reported that the incidence of EBVaGC
s associated with smoking compared to other gastric cancers [8].
he occurrence of EBVaGC is widespread, with almost no regional
ifferences, but it is known to be slightly higher prevalence in some
ountries in the American continents such as Chile and the United
tates than 15% [9,10]. Gastric cancer was  divided into four molecu-
ar subtypes by TCGA: (1) EBVaGC; (2) Microsatellite instability. (3)
hromosome instability; (4) Genomeally stable tumors [5]. Among
hem, EBV was  reported to be more involved than other subtypes
n residual gastric cancer, which is defined as cancer that begins in
he gastric stump at least 5 years after surgery for benign diseases
uch as gastric ulcer and duodenal ulcer [7,11].

It is not known in detail how EBV causes cancer. It has been
eported that EBNA1, a nuclear antigen protein, destabilizes the p53
ene to suppress p53-mediated apoptosis [12,13], and EBER (EBV
ncoded small RNA) induces the expression of IGF-1, which causes
utocrine action, as a growth factor for EBV-infected cells [14]. From

 pathological point of view, EBVaGC has definite histological rel-
vance to gastric carcinoma with lymphoid stroma (GCLS); it has
een reported that 80%–90% of GCLS were positive for EBV [15].
ancer, with its high degree of lymphocytic infiltration [16], and
imilar findings were obtained in our case.

ny well-differentiated components. 4c (3) and (4) have a poor formation of tubular
 adenoma by preoperative biopsy, but it was a well-differentiated tubular adeno-
. Elastica-Masson staining showed partial venous infiltration, and immunostaining
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EBVaGC sometimes appears as multiple gastric cancer, sug-
gesting that EBV infection is closely related to the early stages
of tumor formation [17]. However, EBVaGC sometimes simultane-
ously expresses EBV-negative lesions, which may  indicate that the
tumor does not always require EBV infection at the early stages
of tumor formation [16]. In addition to these reports, because
multiple EBV-positive dysplastic lesions and cancer may  recur syn-
chronously or metachronously, total gastrectomy may  be one of
treatment option for multiple EBVaGC [17]. If partial gastrectomy
is applied to such a case, long-term follow-up on the remnant stom-
ach would be needed. Therefore, we think that total gastrectomy is
one of an effective treatment for multiple EBVaGC.

Robot-assisted laparoscopic gastrectomy has been put into
practical use since 2000. Advantages of robot surgery include
motion scaling, less fatigue, tremor filtering, and three-dimensional
vision [18]. Furthermore, in robotic surgery, high-resolution three-
dimensional images and the use of forceps with multi-joint
functions eliminate the limitations of conventional laparoscopic
gastrectomy and enable sophisticated procedures [19]. In par-
ticular, it is expected that improvement in local operability will
ensure lymph node dissection for malignant tumor surgery and
reduce postoperative complications such as pancreatic leakage
[20]. According to one review that compared laparoscopic and
robotic surgery for gastrectomy for gastric cancer, robotic surgery
was associated with longer operation time, less intraoperative
blood loss, earlier time to oral intake, and a higher expense.
However, postoperative complications, length of hospital stay,
morbidity, mortality, harvested lymph nodes, and cancer recur-
rence were not different between laparoscopic and robotic surgery
[21]. Furthermore, when limited to total gastrectomy for gastric
cancer, it was reported that laparoscopic and robotic surgery were
equivalent in postoperative hospital stay, operation time, num-
ber of dissected lymph nodes, and postoperative complications
[22]. For these reasons, there is no obvious inferiority between
laparoscopic total gastrectomy and robot-assisted laparoscopic
gastrectomy (RTG) in terms of surgical outcomes. Because we think
that the use of robots in surgery can improve three-dimensional
vision and less fatigue, our department is actively engaged in RTG.

4. Conclusion

We  performed robot-assisted laparoscopic total gastrectomy for
a case with four synchronous lesions of EBVaGC, which is relatively
rare. The number of reports using robotic gastrectomy is increasing,
and it has become a common procedure. RTG has also been reported
to be safe and useful, so we believe that RTG was  also effective for
multiple EBVaGC in this case.
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