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Abstract
A 76-year-old man was referred to our hospital with visual disturbance, weakness of the left
upper and lower limbs, and gait disturbance. He had previously received transarterial
chemoembolization for hepatocellular carcinoma (HCC) 3 and 10 years ago. When he had
received radiofrequency ablation for HCC recurrence 2 years ago, total gastrectomy was also
performed for his gastric cancer. Subsequently, sorafenib had been administrated for
concomitant lung metastatic tumors. On admission, MRI revealed an intra-axial tumor with
perifocal edema. The level of carcinoembryonic antigen, but not alpha-fetoprotein, markedly
increased. The tumor was successfully removed by craniotomy and pathological examination
revealed that it was composed of adenocarcinoma, which was consistent with the primary
gastric cancer. After surgery, his neurological disturbances rapidly resolved. Additional
gamma-knife treatment was also performed for another small brain metastasis detected after
craniotomy. Subsequently, sorafenib administration was discontinued and S-1 was adminis-
tered postoperatively. Successful treatment of intracranial metastasis of gastric cancer is
important and meaningful, even in patients with multiple primary malignancies.
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Introduction

Hepatocellular carcinoma (HCC) is the sixth most common cancer worldwide, and it is
the third most common cause of death from cancer [1]. Recent studies demonstrated clinical
features of multiple primary malignancies involving HCC [2, 3]. However, HCC patients
bearing other malignancies with distal metastasis are not only uncommon, but also difficult
to diagnose. Therefore, the therapeutic approach for and the clinical course of these patients
remains unclear. Herein, we describe a case of metachronous multiple primary malignancies
consisting of HCC and gastric cancer with intracranial metastasis.

Case Report

A 76-year-old man visited our hospital because of visual disturbance, weakness of the
left upper and lower limbs, and gait disturbance. The patient had been treated for cirrhosis
caused by chronic hepatitis C virus (HCV) infection. Because HCC was detected, approxi-
mately 60 mm in diameter, in the right lobe, he had undergone transarterial chemoemboliza-
tion 3 and 10 years earlier. When radiofrequency ablation was performed for the recurrent
HCC 2 years ago, gastric cancer was incidentally found (fig. 1a). Subsequently, he underwent
gastrectomy with D1 lymphadenectomy and the tumor was successfully removed. Pathologi-
cal examination revealed that the tumor was composed of moderately differentiated tubular
adenocarcinoma. The staging of the lesion was T3NO0. Additionally, multiple lung tumors
were concurrently detected (fig. 1b). The patient had neither a history of smoking nor an
elevation of tumor markers for primary lung cancer (such as squamous cell carcinoma
antigen and neuron-specific enolase). Since the resected gastric cancer histologically lacked
an involvement of lymph nodes, we considered the possibility that lung tumors were of HCC
origin. Subsequently, sorafenib was administered. Because of adverse events such as a hand-
foot skin reaction, the dose of sorafenib was reduced from 800 to 200 mg/day.

On admission, serum levels of hepatobiliary enzymes and renal function markers such
as blood urea nitrogen and creatinine were normal. The serum level of ammonia was 91
pg/dl. Although blood count tests showed slight anemia (hemoglobin: 11.5 g/dl) and
thrombocytopenia (8.5 x 104/ul), his white blood cell count was normal (4,000/ul). Anti-
HCV antibody was positive, but hepatitis B surface antigen was negative. The level of
carcinoembryonic antigen markedly increased to 44.1 ng/ml.

However, the levels of alpha-fetoprotein (AFP), des-gamma-carboxy prothrombin (DCP),
and carbohydrate antigen 19-9 (CA19-9) were within the normal range (5.6 ng/ml, 21
U/ml, and 10.2 U/ml, respectively). Although the patient’s consciousness level was normal
[Glasgow Coma Scale was a full score (E4V5M6)], he exhibited left-sided hemifield visual
disturbance and left-sided hemiparesis. Enhanced MRI revealed an intra-axial tumor in the
right occipital cerebral lobe (fig. 2). Taking into consideration the markedly elevated level of
carcinoembryonic antigen, but not AFP or DCP, we made a preoperative diagnosis of
intracranial metastasis of gastric cancer, and a craniotomy of the tumor was performed.
Macroscopic examination of the resected specimen revealed that the tumor was yellowish-
white, solid, and accompanied by necrosis (fig. 3a). The size of the tumor was 38 x 30 x 32
mm. Pathological examination revealed that the tumor was consistent with metastatic
adenocarcinoma of gastric cancer origin (fig. 3b).

The postoperative course was uneventful. The patient’s visual disturbance, hemiparesis,
and gait disturbance markedly recovered to normal after surgery. Follow-up MRI conducted
1 week after the craniotomy revealed the successful removal of the tumor. Because a small
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lesion was detected in the left precentral gyrus, the patient received additional gamma-knife
treatment (20 Gy). Sorafenib administration was discontinued and S-1
(tegafur/gimeracil /oteracil potassium, 50 mg/day) was administered postoperatively. He
was alive for 5 months after the gamma-knife treatment, without any recurrence.

Discussion

Advances in diagnostic modalities and therapeutic approaches have improved the prog-
nosis of patients with multiple primary malignancies. In the diagnosis of multiple primary
malignancies, the widely accepted criteria were established by Warren et al. [4]. According
to the criteria, each of the tumors must be distinct and present a definite picture of
malignancy. The probability of one being a metastasis of the other must be excluded. It has
been reported that the prevalence of multiple primary malignancies varies from 0.7 to
11.7% [5, 6]. In Western countries, prostate, colon, and lung cancers are the most commonly
observed in multiple primary malignancies involving HCC [7]. In contrast, gastric cancer
predominates in Asian countries [8, 9].

In our case, gastric cancer was detected 8 years after the first treatment of HCC. Alt-
hough multiple lung metastases were observed concurrently, it was difficult to determine
whether the tumor was derived from HCC or gastric cancer. We considered the possibility of
HCC origin because of an increase in the serum level of AFP and PIVKA-II despite the
curative treatment of recurrent HCC and histological findings of resected gastric cancer not
involving the lymph nodes. Subsequently, sorafenib was administered.

Intracranial metastasis of gastric cancer is an extremely rare but critical condition. The
frequency of intracranial metastasis in patients with gastric cancer ranges from 0.16 to 2.0%
[10, 11]. It has been documented that aggressive treatments such as resection and/or whole
brain radiation therapy could improve the quality of life and prolong the survival [12, 13]. In
our case, resection of the intracranial tumor rapidly improved his neurological disturbances.
Although another intracranial lesion was detected after craniotomy, the tumor was
successfully treated with a gamma-knife. Given that the multiple lung tumors gradually
enlarged during the administration of sorafenib, it was undeniable that the lung tumors
were derived from gastric cancer. Eventually, the patient received postoperative adjuvant
therapy with S-1. Together, these findings indicate the possibility that sufficiently aggressive
treatment for intracranial metastasis of gastric cancer enables further anti-cancer treatment
and improves the prognosis, even of patients with multiple primary malignancies.

When original tumors are radically treated in patients with multiple primary malignan-
cies, further treatment including craniotomy and gamma-knife for the metastatic intracrani-
al tumors might contribute to prolonged survival. Considering that intracranial metastasis of
gastric cancers is frequently accompanied by bone, liver, and lung metastases [10, 14], it is of
importance to determine whether or not aggressive treatment, including surgical resection,
improves both the performance status and the prognosis of the patients.
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Fig. 1. CT findings. a Coronal contrast-enhanced CT in the arterial phase showing a recurrent hepatocellu-
lar carcinoma (arrow) and mucosal irregularity under the cardia, suggesting gastric carcinoma
(arrowhead). b Multiple lung metastases (arrows) are depicted.
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Fig. 2. MRI findings. a Contrast-enhanced T1-weighted image demonstrating a hyperintense tumor
(arrow) with central necrosis. b T1-weighted FLAIR image showing a tumor with a hyperintense signal
area, consistent with edema. The mass effect causes a midline shift (arrows).

Fig. 3. Pathological examination of the intracranial tumor. a Macroscopic findings of the resected tumor.
b HE staining of the tumor, x20.
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