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Abstract

Splenic metastasis is known to occur at the terminal stage of cancer. While peritoneal dis-
semination is the most frequent recurrence of gastric cancer, metastasis to the spleen from
gastric cancer is very rare. Splenectomy is currently the most effective probable treatment for
solitary splenic metastasis of gastric cancer; it provides a good patient prognosis. However,
careful consideration of surgical indications is required, as splenic metastasis is typically ac-
companied by multi-organ metastasis and dissemination. One of the main cancer treatment
methods is the “wait-and-see” approach using chemotherapy. In general, patients with gastric
cancer are treated with systemic chemotherapy for distant metastases including peritoneal
dissemination. Radiotherapy is not commonly used to prolong life in patients with gastric
cancer as gastric cancer is predominantly adenocarcinoma. However, a recent report indi-
cated that chemo-radiotherapy was performed successfully for unresectable gastric cancer,
including peritoneal dissemination. Here, we present the case of a 67-year-old patient who
was observed to have peritoneal dissemination and splenic metastasis after gastric cancer
surgery. Once the peritoneal dissemination was localized, surgical excision and chemo-radio-
therapy were performed. We treated the splenic metastasis with the “wait-and-see” strategy
with chemotherapy. A complete response on imaging in accordance with the Response Eval-
uation Criteria in Solid Tumors was achieved using multidisciplinary treatment. Our strategy
of intensive multidisciplinary therapy could be a treatment option for cases with peritoneal

dissemination or splenic metastasis of gastric cancer. © 2020 The Author(s).
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Introduction

The spleen is the second largest solid organ of the reticuloendothelial system with a large
number of monocytes that perform immunoglobulin synthesis production. Metastasis to the
spleenis considered arare eventin malignant solid tumors and is part of multivisceral disease.
Splenic metastasis is known to occur at the terminal stage of cancer, because it is usually
accompanied by multiorgan metastasis and dissemination [1, 2]. The primary tumors that
metastasize to the spleen originate from the breast, lung, ovary, colorectal, or skin [2], with
splenic metastasis of gastric cancer being less common. There are some reports where prog-
nosis for solitary splenic metastasis treated with splenectomy is good [3, 4].

While splenic metastasis is very rare, peritoneal dissemination is the most frequent
recurrence of gastric cancer. However, the mechanisms underlying peritoneal dissemination
of gastric cancer have not been elucidated [5]. Recently, the therapeutic effect of intraperi-
toneal chemotherapy for peritoneal dissemination has been investigated [6], but it is not the
current established treatment.

In general, patients with gastric cancer are treated with systemic chemotherapy for
distant metastases, including peritoneal dissemination. Gastric cancer is predominantly an
adenocarcinoma and radiation therapy is not commonly used as treatment; however, radi-
ation therapy is one of the treatment pillars for general cancer management, regardless of the
stage [7].

Here, we present a case of peritoneal dissemination and splenic metastasis that were
observed after gastric cancer surgery. Complete response (CR) on the images was obtained
in accordance with the Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1
with multidisciplinary treatment including surgery, chemotherapy, and chemo-radiation
therapy for recurrence and metastasis of gastric cancer.

Case Report

A 67-year-old man was diagnosed with gastric cancer located in the U and M portion of
the stomach. He underwent total gastrectomy and Roux-en-Y reconstruction with D2 lymph-
adenectomy for gastric cancer. The pathological examination showed a moderately
differentiated adenocarcinoma in hematoxylin and eosin stain (H&E) that was diagnosed as
pT4aN2MO pStage I1IB in accordance with the Union for International Cancer Control (UICC)
tumor node metastasis (TNM) classification for gastric cancer.

He received oral administration of S-1 (80 mg/m?) for 14 consecutive days followed by
7 days of rest, every 3 weeks, as adjuvant chemotherapy. One year after gastric surgery,
computed tomography (CT) imaging showed new nodules in the bladder rectal fossa and
sigmoid mesocolon (Fig. 1a, b). We diagnosed these lesions as peritoneal dissemination of
gastric cancer. He had no renal dysfunction; therefore, he was treated with S-1 (80 mg/m?)
with cisplatin (60 mg/m?) referring to the SPIRITS trial [8]. After three cycles of S-1 with
cisplatin, no new tumor lesions were found on CT, but the total diameter of the two peritoneal
disseminations increased by 38% (Fig. 1c, d); therefore, we judged this as progressive disease
in accordance with the RECIST version 1.1.

The chemotherapy treatment was changed to paclitaxel (80 mg/m?) with ramucirumab (8
mg/kg) based on the RAINBOW trial [9]. After six cycles of paclitaxel with ramucirumab, SUV .,
of 18F-FDG was increased to 8.9 in rectovesical excavation and 10.3 in sigmoid mesocolon (Fig.
2a, b), with no new accumulated lesion on positron emission tomography CT (PET-CT).

We then performed a trial laparotomy and observed the abdominal cavity. There were
still only two peritoneal disseminated nodules, as shown in CT imaging, and peritoneal lavage
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Fig. 1. CT scan with contrast showed nodules in rectovesical excavation (a) and sigmoid mesocolon (b)
1 year after gastric cancer surgery. After three cycle of S-1 with cisplatin, the diameter of both tumors in rec-
tovesical excavation (c) and sigmoid mesocolon (d) increased.

cytology was negative. We partially resected the sigmoid colon, including the disseminated
nodule in the mesocolon, but we could not perform a surgical resection of the disseminated
nodule close to the bladder in the rectovesical excavation. The histological typing of the
resected nodule of the mesocolon was the same as that of gastric cancer, and necrosis due to
chemotherapy was observed in approximately 20% of the tumor. Therefore, we administered
chemo-radiotherapy consisting of S-1 (50 mg/m?) and intensity-modulated radiation therapy
with 66.0 Gy in 22 fractions for disseminated nodule in the rectovesical excavation.

Twelve months after chemo-radiotherapy, the SUV ., of 18F-FDG was reduced to 2.7 in
rectovesical excavation, buta new mass lesion (SUV ,.: 9.4) appeared in the spleen on PET-CT
(Fig. 2¢). We judged that the accumulation of F-FDG in the rectovesical excavation was an
inflammatory change after chemo-radiation and diagnosed metachronous splenic metastasis
of gastric cancer. Splenic metastasis is known as the terminal image of cancer and since there
was a history of peritoneal dissemination, we introduced chemotherapy of capecitabine
(2,000 mg/m?) with oxaliplatin (130 mg/m?) [9].

After ten cycles of capecitabine with oxaliplatin, there was no increase in SUV ,,, of
18F-FDG in rectovesical excavation and no ®F-FDG uptake in the spleen on PET-CT (Fig. 2d).
Therefore, we judged that it was a CR to treatment in accordance with RECIST version 1.1.
Based on the observed side effect of grade 3 peripheral neuropathy due to the accumulation
of oxaliplatin (Common Terminology Criteria for Adverse Events, version 5.0), chemotherapy
was discontinued.

There has been no recurrence or metastasis on imaging for 15 months after the chemo-
therapy was concluded.
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Fig. 2. After six cycles of paclitaxel with ramucirumab, SUV,,, of ®F-FDG was 8.9 in rectovesical excavation
(a) and 10.3 in sigmoid mesocolon (b) on PET-CT. Twelve months after chemo-radiotherapy was completed,
PET-CT showed a new metastatic lesion with an SUV,,,, of 9.4 that appeared in the spleen (c). After ten cycles
of capecitabine with oxaliplatin, there was no '®F-FDG uptake in the spleen (d).

Discussion and Conclusion

The rarity of splenic metastasis from solid malignant tumors has not been explained. The
primary organs of origin for splenic metastasis are the breast, lung, colorectal, kidney, and
ovarian carcinomas [2]. Metastases to the spleen from gastric cancer are very rare, regardless
of their proximity anatomically.

As splenic metastases from gastric cancer are rarely documented, it continues to be
difficult to predict the clinical behavior of this disease. Once splenic metastasis is clinically
diagnosed, the patients’ prognosis is poor since splenic metastasis is typically accompanied
by multiorgan metastasis and dissemination [1, 2]. Currently, the clinical diagnosis of splenic
metastasis is largely dependent on a previous history of malignant disease. It is difficult to
diagnose whether a splenic mass lesion is a primary tumor, metastatic tumor, vascular tumor,
or infectious disorder [3]. Cavanna et al. [10] reported that splenic biopsy was an effective,
safe, and inexpensive technique to obtain a definitive pathological diagnosis of a splenic mass,
but it is generally avoided due to the risk of bleeding from the spleen or intra-abdominal
dissemination of the tumor. On the other hand, a PET-CT scan is useful for differentiating
between malignant and benign tumors, and for assessing metastasis to many organs or lymph
nodes [11,12]. While splenectomy may be the effective and curative treatment of solitary
splenic metastasis of gastric cancer [3, 4], a spleniclesion is typically accompanied by multiple
metastases at various other sites [1]. Therefore, a splenic metastatic lesion which is supposed
to be “isolated” may represent an initial clinical manifestation of systemic metastases at
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Fig. 3. Timeline of the clinical course of treatment including surgery, chemotherapy, and chemo-radiother-
apy in postoperative months (POM). Total gastrectomy was performed in POM 0.

multiple sites [3]. In this case, if a splenectomy was performed, the patient would subse-
quently face the possibility of relapse in another organ. Therefore, the “wait-and-see”
approach by chemotherapy has been defended as a way of selecting patients that truly benefit
from aggressive surgical treatment [3, 13] and itis an effective way to understand the patient’s
general condition and cancer progression.

A case of localized peritoneal dissemination of gastric cancer is rare and its prognosis is
poor. Chemotherapy is generally introduced, and intraperitoneal administration of paclitaxel
has also been explored [6]. However, the therapeutic result was no better than expected, and
an effective treatment method has not yet been established.

Radiotherapy is not commonly used to prolong life in patients with gastric cancer [7]
because adenocarcinomas, such as gastric cancer, have a low sensitivity to radiotherapy.
However, radiotherapy has highly effective local and regional effects for cancer treatment,
such as relieving pain and other negative symptoms due to cancer invasion and bone metas-
tasis [14]. In addition, recently a radical treatment combining chemotherapy with radio-
therapy has been performed for unresectable gastric cancer [7, 15]. Locoregional radiation
plus systemic chemotherapy may be effective for controlling a recurrence of gastric cancer
and in the treatment of localized lesions with no distant metastases [7]. An accurate identifi-
cation of the lesions involved, including peritoneal dissemination and the setting of the radi-
ation field, is important to avoid recurrence after chemo-radiotherapy.

In this case, surgical treatment and chemo-radiotherapy were performed for localized
peritoneal dissemination in the rectovesical excavation and mesocolon (Fig. 3). Additionally,
since there was a history of peritoneal dissemination, and a possibility of distant metastases,
we decided to perform a “wait-and-see” approach using chemotherapy instead of surgical
resection for splenic metastasis. The chemotherapy of capecitabine with oxaliplatin was
effective and CR on imaging was obtained according to RECIST version 1.1. Using this
treatment, we could avoid the possibility of overwhelming post-splenectomy infection, where
mortality is very high. There has been no recurrence or metastasis on imaging for 15 months
after chemotherapy was finished.

Since the patient is still recurrence-free and alive 5 years after gastric surgery, our
treatment strategy could be a treatment option for cases with localized peritoneal dissemi-
nation or spleen-only metastasis.
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