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Abstract

Gastric cancer with peritoneal dissemination may be diagnosed as unresectable. More re-
cently, as a result of progress in chemotherapy, some patients with peritoneal dissemination
have exhibited extended survival. We report on our experience with three patients in whom
induction chemotherapy allowed for totally laparoscopic total gastrectomy (TLTG). All three
patients were diagnosed as having advanced gastric cancer with peritoneal dissemination
using staging laparoscopy. As induction chemotherapy, S-1 combined with cisplatin was ad-
ministered to two patients and trastuzumab plus capecitabine combined with cisplatin to one
patient. TLTG was performed in all patients and there were no postoperative complications.
Adjuvant chemotherapy was initiated within 3 weeks after surgery in all three patients.
Laparoscopic gastrectomy undertaken after induction chemotherapy was found to be effec-
tive and safe; this treatment has the potential to achieve good treatment outcomes in pa-
tients with stage IV gastric cancer. © 2013 S. Karger AG, Basel
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Introduction

Gastric cancer is one of the leading causes of cancer death in East Asia and Eastern
Europe, and it is the second most frequent cause of cancer-related death in Japan [1].
Although the incidence of gastric cancer in Japan has decreased in recent years, the
prognosis of patients with advanced gastric cancer, especially those with peritoneal
metastasis, remains poor. Usually, in such cases surgery is not the standard therapy, except
for patients who require palliative surgery for related symptoms such as bleeding and
obstruction. However, in recent years, as a consequence of progress in chemotherapy, some
patients with peritoneal dissemination have achieved extended survival [2, 3]. There have
been some studies reporting that peritoneal dissemination disappeared after induction
chemotherapy and that gastrectomy could be performed [4]. Here, we describe our experi-
ence with three cases of peritoneal dissemination, where the patients could be operated on
using totally laparoscopic total gastrectomy (TLTG) after induction chemotherapy.

Case Reports

A total of three serial patients with primary gastric cancer and peritoneal dissemination
or positive peritoneal lavage cytology were diagnosed from January 2012 to December 2012
at the Department of Surgery and Science (Department of Surgery II), Kyushu University
Hospital in Japan. The staging of the tumors was based on the Union for International Cancer
Control tumor, node, metastasis (TNM) classification system [5]. The pathological response
of the primary tumor was assessed and divided into five categories of grades 0-3, according
to the criteria defined by the Japanese Gastric Cancer Association. Surgical specimens were
pathologically evaluated and graded according to the proportion of the tumor affected by
degeneration or necrosis as follows: grade 0, none of the tumor was affected; grade 1a, <1/3
of the tumor was affected; grade 1b, between 1/3 and 2/3 of the tumor was affected; grade
2, 2/3 of the tumor was affected; and grade 3, there was no residual tumor. Any postopera-
tive complications such as anastomotic leakage, intra-abdominal abscess or wound infection
were evaluated. Postoperative complications were defined as those exceeding grade Il in the
Clavien-Dindo classification. Patient characteristics as well as peri- and postoperative out-
comes are summarized in table 1 and table 2.

Case 1

A 53-year-old man had difficulty in swallowing. He underwent examination using a
gastro fiberscope and was diagnosed with type 4 gastric cancer. A detailed examination of
the patient was performed and included a CT scan, 18F-fluorodeoxyglucose positron emis-
sion tomography-CT (FDG PET-CT) and a barium meal; the final diagnosis was c stage IV
(cT4aN3MO0) gastric cancer. Peritoneal dissemination was suspected using FDG PET-CT,
and consequently staging laparoscopy was performed. Peritoneal dissemination was con-
firmed (fig. 1a, b). With regard to induction chemotherapy, since HER2 was positive (3+),
trastuzumab (first cycle 8 mg/kg, after two cycles 6 mg/kg on day 1) plus capecitabine
(2,000 mg/m2 on days 1-14) combined with cisplatin (80 mg/m?2 on day 1) was adminis-
tered. After chemotherapy, we judged that the original tumor was resectable and that dis-
semination had disappeared on imaging, and we performed staging laparoscopy for a second
time. Since peritoneal dissemination was not found during the second staging laparoscopy
(fig. 1c, d), we carried out TLTG [6]. The patient commenced meal intake on the third day
after the operation and was discharged 10 days later without complications. Adjuvant
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chemotherapy was initiated 21 days after surgery. To date, we have followed up this patient
for 16 months after surgery and there has been no cancer recurrence.

Case 2

A 71-year-old man who suffered from abdominal pain was admitted to our hospital.
Detailed examination included a CT scan, FDG PET-CT and a barium meal; the subsequent
diagnosis was gastric cancer. We had planned to carry out TLTG, but when we inspected the
abdominal cavity, ascites and peritoneal dissemination were evident. The patient was finally
diagnosed with s stage IV (sT4aN3MOHOP1CY1) gastric cancer. 7 days after laparoscopic
examination, S-1 (oral; 100 mg/day on days 1-21) combined with cisplatin (60 mg/m?2 on
day 8) were administered in three cycles as induction chemotherapy. After chemotherapy
we performed a laparoscopic examination. No pathological dissemination was found during
the operation. Thus, we judged that the cancer was resectable and undertook TLTG [6, 7].
The patient began food intake on the third day after surgery and was discharged without
complications 10 days later. Adjuvant chemotherapy was begun 36 days after the operation.
To date, we have followed up this patient for 14 months after surgery and cancer has not
recurred.

Case 3

A 65-year-old man had stomach discomfort. He underwent a gastro fiberscope examina-
tion and was diagnosed with type 4 gastric cancer. He was admitted to our hospital and a
detailed examination was carried out. The diagnosis was stage IV (T4aNOMOHOP1) gastric
cancer. FDG PET-CT examination indicated possible peritoneal dissemination because of the
presence of ascites. Staging laparoscopy revealed pathological peritoneal dissemination. S-1
(oral; 80 mg/m? on days 1-21) combined with cisplatin (60 mg/m? on day 8) was adminis-
tered in two cycles as induction chemotherapy. After chemotherapy, dissemination had
disappeared on imaging and we decided that the original tumor was resectable. We per-
formed staging laparoscopy to confirm that the tumor was resectable and TLTG was carried
out continuously [6]. The patient started to eat on the third day after the operation and was
discharged without complications 10 days later. Adjuvant chemotherapy commenced
21 days after the operation. To date, we have followed up this patient for 10 months after
surgery with no evidence of cancer recurrence.

Discussion

In recent years, preoperative chemotherapy has become an established treatment for
advanced gastric cancer in many facilities and has been reported to improve clinical re-
sponse and long-term survival [8, 9]. Indeed, in patients with localized gastric or gas-
troesophageal adenocarcinoma, preoperative chemotherapy combined with postoperative
chemotherapy has significantly prolonged survival as compared with surgery alone [10]; a
beneficial therapeutic effect has also been reported for gastric cancer with peritoneal
dissemination [2, 3]. Thus, more recent advances in chemotherapy have increased the
potential for surgery even in cases of peritoneal dissemination.

Laparoscopic surgery has become commonplace as a treatment for gastric cancer. Some
studies have reported that laparoscopic surgery has a number of advantages over open
gastrectomy [11, 12]. First, the surgery is much less invasive and recovery time is shorter.
Second, with a laparoscopic examination wasteful surgery can be avoided. Third, since some
studies have found that there is a relationship between cancer and inflammation [13], it is
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believed that the effectiveness of laparoscopic surgery in the treatment of cancer can be
improved if minor inflammation is present. However, some disadvantages have been re-
ported regarding laparoscopic surgery for gastric cancer. The procedure is difficult and
washing of the abdominal cavity can be less effective than is the case for open surgery.
Although complications have been reported after gastrectomy because of a weakened
immune system caused by chemotherapy [14], we did not experience any postoperative
complications in our three cases.

Ajani et al. [15] reported in their study that the pathological complete response rate
was 20% and the partial response rate was 15%. In our study, postoperative pathological
examination carried out to investigate the efficacy of chemotherapy revealed a grade 2
pathological response in two out of the three cases. In one case, there was lymph node
metastasis (N3) before chemotherapy, but there were no malignant findings (NO) after
surgery. Induction chemotherapy was effective not only for the tumor, but also for lymph
node metastases.

There have been a number of studies where surgery was performed after chemotherapy
for the treatment of gastric cancer with peritoneal dissemination [4]. Yamamoto et al. [4]
reported that the median survival time of patients in the group that underwent surgery after
chemotherapy was significantly higher than that in the group treated with chemotherapy
alone. It is unknown whether surgical resection contributes to improved prognosis in such
cases; careful follow-up of these cases will be necessary in the future. In our study, the three
patients have been followed up for up to 16 months after surgery, and all have exhibited
recurrence-free survival.

There are some advantages in performing laparoscopic surgery after induction chemo-
therapy for cases where there has been no adaptation of the surgery for peritoneal dis-
semination. First, we can expect a reduction in the size of the tumor as a result of chemo-
therapy; thus, it is easier to perform surgery in cases who have undergone chemotherapy
than in cases who have not undergone chemotherapy. Second, since laparoscopic surgery is
less invasive, the physical status of the patient is not diminished and chemotherapy can be
administered before and immediately after surgery. Third, since surgery can reduce the
volume of the tumor more effectively than continued chemotherapy alone, it is believed that
there is potential for improved prognosis. For these reasons, we should provide treatment
on the assumption that laparoscopic surgery will be performed after induction chemothera-
py, even in cases of peritoneal dissemination.

In conclusion, since laparoscopic gastrectomy undertaken after induction chemotherapy
was found to be effective and safe, it could be used to achieve improved treatment outcomes.
In the future, it has the potential to become one of the important treatment strategies for
advanced gastric cancer with peritoneal dissemination.
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Table 1. Patient characteristics and type of chemotherapy performed

Case Age Sex T N HER2 Chemo- Number of Pathological
status therapy courses response

1 53 M 4a 3 3+ HXP 5 2

2 71 M 4a 3 0 SP 2 1b

3 65 M 4a 0 0 SP 2 2

HXP = Trastuzumab plus capecitabine combined with cisplatin; SP = S-1 combined with cisplatin.
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Table 2. Peri- and postoperative patient outcomes

Case Operation time, Bleeding, = Complications  Postoperative stay, Stage pre/post
min ml days operation

1 322 140 - 13 IV/IIA

2 369 50 - 10 IV/IIIB

3 246 48 - 10 IV/IIA

Tumor staging was based on the tumor, node, metastasis (TNM) classification system defined by the Union
for International Cancer Control.

Fig. 1. a, b Photographs showing the presence of peritoneal dissemination during staging laparoscopy.
¢, d Photographs showing the disappearance of peritoneal dissemination after induction chemotherapy.
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