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Abstract

We report a patient with highly advanced gastric carcinoma who was treated successfully with
chemoradiotherapy (CRT) comprising S-1 and cisplatin. The patient was a 71-year-old male
who was diagnosed with advanced gastric carcinoma by esophagogastroduodenoscopy (EGD)
by medical examination. EGD demonstrated type 3 advanced gastric carcinoma in the posterior
wall of the upper gastric body. An abdominal computed tomography (CT) scan showed that
the gastric wall was thickened due to gastric primary tumor, and large lymph nodes (LNs) in-
cluding the lesser curvature LN, anterosuperior LN along the common hepatic artery and some
para-aortic LNs were detected. The patient was diagnosed with stage IV advanced gastric car-
cinoma according to the Japanese classification of gastric carcinoma (cT4a, cN3, cM1 [para-
aortic LN], cStage V). Preoperative CRT was carried out in an attempt to downstage the dis-
ease. Remarkable reduction of the primary tumor and metastatic LNs was observed after initial
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CRT, and radiological examination determined that a partial response had been achieved. Ad-
verse effects included grade 2 anorexia and grade 3 ALP elevation (919 U/ml). No grade 4 or
more severe adverse event was observed. After CRT, although we recommended curative sur-
gery, the patient refused surgical treatment and opted for conservative treatment. Thus, we
continued S-1 oral administration for 1 year. Five months after beginning CRT, upper endos-
copy showed that the tumor had maintained regression and scar formation, in which no cancer
cells were detected by endoscopic biopsy. The patient is doing well and has maintained a
clinical complete response for more than 42 months without curative surgery. CRT could be
considered as an option for treatment of patients with locally advanced gastric carcinoma di-
agnosed as unresectable, or for those who refuse surgical treatment.

© 2018 The Author(s)
Published by S. Karger AG, Basel

Introduction

At present, patients diagnosed with early gastric cancer show a remarkable 5-year overall
survival rate of >90%. Conversely, the locoregional and distant recurrence rates are high with
advanced stage disease. Patients diagnosed with stage IV gastric cancer (based on the Japa-
nese classification of gastric carcinoma) have a poor 5-year survival rate (16.6%) even if they
undergo gastrectomy plus extended D2 lymph node (LN) dissection [1]. In addition, it was
reported that the median survival duration of patients with unresectable highly advanced gas-
tric cancer was 13 months [2]. To establish a more effective multidisciplinary treatment for
these patients, adjuvant chemotherapy and chemoradiotherapy (CRT) have been considered.

In the US and Europe, the efficacy of perioperative CRT for gastric cancer has been re-
ported in several trials. Macdonald et al. [3] reported that the median overall survival duration
in a surgery-only group was 27 months, compared with 36 months in a postoperative CRT
group. Lee et al. [4] showed that CRT led to a significant prolongation of postoperative disease-
free survival in gastric cancer patients with LN metastasis in the ARTIST trial. Because of
higher compliance than with adjuvant treatment, neoadjuvant treatment for advanced gastric
cancer has been reported to be more beneficial [5]. Ajani et al. [6, 7] showed that neoadjuvant
CRT might prolong postoperative survival. Recently, Stahl et al. [8] suggested a benefit in pro-
gression-free survival when radiotherapy was added to preoperative chemotherapy in pa-
tients with locally advanced adenocarcinoma of the esophagogastric junction. In Japan, CRT
has not been established as a standard treatment. Its indications are limited, and it is often
performed as palliative care. In recent years, technological improvement of radiation therapy
has enabled accurate treatment of primary gastric cancer lesions and regional LNs. Therefore,
we previously reported a phase I study of neoadjuvant CRT with S-1 plus cisplatin (KOGC-04)
to improve the prognosis of advanced cases [9]. We here describe a patient with highly ad-
vanced gastric carcinoma who was treated successfully with CRT comprising a combination
of S-1 and cisplatin.

In this case, a clinically complete response was achieved and had been maintained for >42
months after initial CRT. Prolonged survival of patients whose initial diagnosis was stage IV
advanced gastric cancer treated only with CRT, without curative surgery, has not been re-
ported previously.
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Case Presentation

Staging and Classification

The tumors were classified in accordance with the Japanese classification of gastric carci-
noma, 3rd English edition [10]. The toxicity of S-1 and cisplatin was also classified using the
Common Terminology Criteria for Adverse Events (CTCAE), ver. 3.0.

Pretreatment Diagnosis

The patient was a 71-year-old male diagnosed with advanced gastric cancer by esoph-
agogastroduodenoscopy (EGD) and medical examination. The serum carcinoembryonic anti-
gen and carbohydrate antigen 19-9 levels were 3.0 U/ml and 10 U/ml, respectively. EGD
demonstrated type 3 advanced gastric carcinoma in the posterior wall of the upper gastric
body. A biopsy specimen indicated that this was a well to moderately differentiated tubular
adenocarcinoma. An abdominal computed tomography (CT) scan showed that the gastric wall
was thickened due to gastric primary tumor, and large LNs including the lesser curvature LN
(9.1 x 7 mm), anterosuperior LN along the common hepatic artery (12.3 x 10.3 mm), and some
para-aortic LNs (the biggest one: 21.1 x 13.7 mm) were detected. The patient was diagnosed
with stage IV advanced gastric carcinoma according to the Japanese classification of gastric
carcinoma (cT4a, cN3, cM1 [para-aortic LN], cStage IV). Preoperative CRT was carried out in
an attempt to downstage the disease. CRT was performed with the patient’s informed consent
in accordance with the advanced gastric carcinoma treatment protocols of KOGC-04, which
had been reported in a prior phase I study.

Chemoradiotherapy

The CRT consisted of the administration of S-1 plus biweekly cisplatin and radiation. The
initial CRT schedule was for 6 weeks: S-1 was orally administered every day on days 1-15,
and the S-1 dose was 100 mg/day based on the patient’s body surface area. Cisplatin was ad-
ministered by infusion over 1 h on days 1 and 15 without infusional hydration. The dose of
cisplatin was 20 mg/m?2.

Radiotherapy was conducted using photons from a linear accelerator, and three-dimen-
sional planning was performed. The clinical target volume included the primary tumor with a
3-cm margin and metastatic lymph nodes with a 1-cm margin. The planning target volume
contained the clinical target volume with a 2-cm margin to account for setup and organ motion
(Fig. 1). A total dose of 40 Gy was delivered in 2-Gy fractions at a rate of 5 fractions per week.
After the initial CRT, 1 cycle of combination chemotherapy with S-1 plus biweekly cisplatin
was delivered. Regarding antiemetic medication, we routinely used 5-HT3 antagonists and
dexamethasone before each cisplatin infusion.

Radiological Evaluation and Toxicities

After CRT, EGD showed remarkable tumor regression and scar formation. A CT scan
showed marked reduction of the primary tumor and metastatic LNs (Fig. 2) (the LN of the
lesser curvature could not be detected, the anterosuperior LN along the common hepatic ar-
tery became smaller [12.3 x 10.3 mm — 6.7 x 3.8 mm)], and the para-aortic LN also became
smaller [21.1 x 13.7 mm — 8.8 x 6.7 mm]). Radiological examination determined that a partial
response had been achieved by the initial therapy. With this regimen, grade 2 anorexia and
grade 3 ALP elevation were observed according to the CTCAE ver. 3.0., and no grade 4 or more
severe adverse event was detected.
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Post-CRT Course

After evaluation of the response to CRT, we recommended curative surgery (total gastrec-
tomy with extended D2 LN dissection). However, the patient refused surgical treatment and
opted for conservative treatment. Thus, we continued S-1 oral administration for 1 year. At 5
months after the first treatment, EGD showed that the tumor lesion had maintained scar for-
mation (Fig. 3) and no cancer cells were detected by endoscopic biopsy (Fig. 4). A clinically
complete response was achieved and has been maintained. No recurrence has been detected
in this patient for >42 months since initial CRT.

Discussion

Several clinical trials for unresectable gastric cancer that compared CRT with chemother-
apy and radiotherapy alone have been reported since the late 1960s.

Childs et al. [11] showed that survival duration with radiotherapy alone was 5.7 months,
compared to 11 months with CRT. Ajani et al. [6] in 2004 showed that neoadjuvant CRT might
prolong postoperative survival. The CRT comprised 2 cycles of 5-FU, LV and cisplatin follow-
ing CRT with 5-FU with 45 Gy radiation therapy. Thirty-three patients diagnosed with resec-
table gastric cancer were registered, 28 of whom were treated with gastrectomy. RO resection
was achieved in 70% of the patients and 30% of those who underwent gastrectomy exhibited
a histopathological complete response (pCR). The median survival time of the patients was
33.7 months - 63.9 months for responders and 12.6 months for nonresponders; the difference
was significant. The RTOG 9904 study of neoadjuvant CRT for gastric cancer was reported in
2006 [7] and involved 2 courses of 5-FU, LV and CDDP following CRT with 5-FU and paclitaxel.
Of the 49 cases, 43 were evaluable; 77% were treated with RO excision and 26% achieved a
pCR. The 1-year survival rate was 82% for pCR cases and 69% for non-pCR cases. Similarly, in
a recent Dutch phase I/1I study, patients with locally advanced gastric cancer had an RO resec-
tion rate of 72% and a pCR rate of 16% following neoadjuvant therapy with carboplatin and
paclitaxel and concurrent radiotherapy [12]. These results indicate a pathological treatment
response and RO excision as surrogate markers of survival duration. In Japan, Inoue et al. [13]
reported a study of preoperative CRT involving 50 Gy with S-1 single agent for other organ
infiltrations or local progression of gastric cancer of the bulky N2. R0 resection was performed
in 11 of 12 cases and histopathological effects of more than grade Ib were observed in 10 cases.
Complications occurred in 2 cases: one pancreatic fistula and one anastomotic leakage. The
safety of D2 LN dissection after CRT was demonstrated. Therefore, CRT provides a high local
curative effect in some advanced gastric cancer patients.

In the present patient, S-1 and biweekly cisplatin were administered together with radi-
ation. This combined treatment resulted in clinical complete responses in both the primary
lesion and the LNs. Side effects of the therapy included the development of grade 3 nonhema-
tological adverse events. Although the prognosis of patients who achieve a postoperative
pathological complete response has been reported, there have been no reports of cases who
have maintained a long-term clinical complete response after CRT. In recent years, patients
with advanced gastric carcinomas, with a clinical complete response determined by radiolog-
ical examination in response to several regimens, have been reported. However, these cases
showed progression less than 1 year after treatment. This said, whether the prognosis of these
clinical complete response patients is excellent remains unclear; in contrast, our patient has
maintained a clinical complete response for >42 months. Although there were no apparent
predictors for the patients who could get good response to CRT, some study showed that CRT
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seems beneficial in patients with node-positive disease or higher LN ratio and intestinal-type
gastric carcinoma [14, 15]. This case presentation showed that N3 LNs were detected and the
histological type was a well differentiated tubular adenocarcinoma according to the WHO clas-
sification which was classified as intestinal-type according to the Lauren classification. These
factors could have some relation with the complete response in this patient.

In conclusion, we think that CRT could be considered as an option for treatment of pa-
tients with locally advanced gastric carcinoma diagnosed as unresectable, or for those who
refuse surgical treatment.
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Fig. 1. Chemoradiation planning. The clinical target volume (CTV) included the primary tumor with a 3-cm
margin and metastatic lymph nodes with a 1-cm margin. The planning target volume contained the CTV
with a 2-cm margin to account for setup and organ motion.
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Fig. 2. CT scan findings. a CT scan before treatment showed that lymph node (LN) swelling was detected in
the lesser curvature LN, anterosuperior LN along the common hepatic artery, and para-aortic LN (white
arrow). b After CRT, abdominal CT demonstrated marked reduction in LN size (white arrow), and LN of
lesser curvature was not detected. ¢ LNs have maintained the small size and showed no recurrences (37
months after first CT).
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Fig. 3. Endoscopic findings (left: down angle, right: up angle). a Esophagogastroduodenoscopy (EGD) be-
fore chemotherapy showed an invasive type 3 tumor in the posterior wall of the upper gastric body. b EGD
after chemoradiotherapy showed that scar formation on the tumor lesion had been maintained, and no
cancer cells were detected by endoscopic biopsy. ¢, d EGD showed that scar formation had been maintained

with no recurrence.

Fig. 4. Pathological findings. a A biopsy specimen indicated that this was a well to moderately differentiated
tubular adenocarcinoma at the time of initial diagnosis. HE. x200. b A biopsy specimen from the lesion
after chemoradiotherapy indicated that no cancer cells were detected. HE. x200.
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