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A case report of gastric cancer with brain metastasis:
Rare peripheral nervous system symptoms
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Abstract. Gastric cancer with brain metastasis is rare. The
present study reports a case of gastric cancer with isolated
brain metastasis 1 year after gastrectomy. To the best of
our knowledge, there have been no prior reports of solitary
brain metastasis from gastric cancer with peripheral nervous
system symptoms. A distal gastrectomy was performed on a
60-year-old male patient with gastric cancer in November 2012.
Postoperative pathological analysis revealed a moderately
differentiated adenocarcinoma with tumor invasion into
the serosa and metastasis to one dissected lymph node. No
abnormalities were found at follow-up examination. However,
a tumor representing metastasis to the brain was recognized
by a cranial enhanced magnetic resonance imaging examina-
tion 1 year after gastrectomy, which was performed when the
patient exhibited numbness and thigmesthesia. The patient
was administered 30 Gy of stereotactic radiotherapy, delivered
in 5 fractions. The patient succumbed to disease 10 months
subsequent to undergoing radiotherapy. This case report
suggests that gastric cancer may re-present as brain metastasis
with peripheral nervous system symptoms.

Introduction

Gastric cancer is one of the most widespread malignant
tumors in the world. According to the latest world cancer
statistics, 700,000 patients succumbed due to gastric cancer
in 2012, making it the third most common cause of cancer
mortality (1). In 2005, 300,000 mortalities and 400,000 new
cases of gastric cancer were reported in China (2). Metastasis
from gastric cancer typically occurs in the abdominal cavity,
peritoneum, lymph nodes and liver (3). Metastasis limited to

Correspondence to: Professor Bai Lior Professor Chang-Quan Ling,
Department of Integrative Oncology, Changhai Hospital, Second
Military Medical University, 168 Changhai Road, Shanghai 200433,
P.R. China

E-mail: 1ibai9@126.com

E-mail: lingchangquan@gmail.com

Key words: gastric cancer, brain metastasis, peripheral nervous
system symptoms

the brain is rare and prognosis in such cases is poor (4,5). It has
been reported in <1% of clinical cases, the majority of which
are included in 2 large, single-institution retrospective studies.
Between 1957 and 1997, a total of 3320 patients were diag-
nosed with gastric cancer at M.D. Anderson Cancer Center
(Houston, TX, USA), and only 24 of these patients (0.7%) were
observed to have brain metastases following imaging studies
or autopsy. The median survival time was ~9 weeks, and in
certain patients surgical resection followed by whole-brain
radiation therapy was associated with relatively long survival
times of 54 weeks (5). Another study identified brain metas-
tasis in only 11 out of 2322 patients (0.47%) treated between
1980 and 1998 (6). York et al (5) noted neurological improve-
ment in only 4 out of 24 patients (16.7%) treated with either
surgical resection with whole brain radiation therapy (WBRT)
(n=3) or WBRT alone (n=1). The median survival time among
the WBRT group did not differ from patients that had received
steroid monotherapy. Kaskura er al (4) reported a median
survival time of 24.0 weeks in patients that had undergone
surgery or surgery with WBRT compared with 10.8 weeks
in patients that received WBRT alone. To the best of our
knowledge, there have been no prior reports of solitary brain
metastasis from gastric cancer with peripheral nervous system
symptoms (7-10). The current study presents a rare case of
gastric cancer with brain metastasis and nervous system symp-
toms treated with stereotactic radiotherapy.

Case report

A 60-year old male patient presenting with nausea, vomiting
and epigastric pain for 10 days and was admitted to Shanghai
Changhai Hospital affiliated to the Second Military Medical
University (Shanghai, China) on November 8, 2012. The
patient ate a balanced diet without previous history of peptic
ulcer or other gastrointestinal disorders and no family medical
history of gastric cancer. Physical examination revealed no
abnormalities. Laboratory examinations identified positive
carcinoembryonic antigen (CEA) at 310.23 ng/ml (normal
range, <0.5 ng/ml); all other laboratory examinations were
negative. Gastric endoscopy revealed a protruding tumor
measuring 3.0x2.5 cm on the anterior wall of the fundus
of the stomach. An enhanced computed tomography (CT;
Brilliance 16; Philips Medical Systems, Inc., Bothell, WA,
USA) scan confirmed a gastric antrum tumor. A distal



Figure 1. Histological pathology and immunohistochemistry of the stomach in
November 2012. (A) Histological pathology of the primary lesion of stomach:
revealed moderately differentiated tubular adenocarcinoma (hematoxylin
and eosin staining; magnification, x100) and (B) Immunohistochemistry
revealed c-erbB-2 (+), p53 (-), epidermal growth factor receptor (-), p16 (-),
type II topoisomerase (++) and Ki-67 (60%).

Figure 2. Axial (left) and sagittal (right) enhanced T1-weighted magnetic
resonance imaging, revealing an enhanced tumor in the right parietal lobe
(white arrow) in November 2013.

gastrectomy was performed on the patient on November 13,
2012. Postoperative pathological analysis indicated moder-
ately differentiated adenocarcinoma of the stomach antrum,
tumor invasion into the serosa and evidence of metastasis into
only one of the dissected lymph nodes at the greater curva-
ture. Pathological and immunohistochemical analyses were
conducted using the hematoxylin-eosin staining (HE Stain
kit; Beyotime Institute of Biotechnology, Haimen, China)
and avidin-biotin-peroxidase (Vectastain ABC ITHC Kkit;
Vector Laboratories, Inc., Burlingame, CA, USA) methods,
respectively. All paraffin sections were 4 ym in thickness
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(RM2125 RTS The Essential Microtome; Leica Microsys-
tems, Inc., Buffalo Grove, IL, USA). The antibodies used were
as follows: Rabbit polyclonal anti-human c-ErbB-2 (dilution,
1:200; catalog no., ab2428); Abcam, Cambridge, MA, USA),
mouse monoclonal anti-human p53 (dilution, 1:1,000; catalog
no., ab26; Abcam), rabbit polyclonal anti-human epidermal
growth factor receptor (EGFR; dilution, 1:2,500; catalog
no., ab2430; Abcam), rabbit monoclonal anti-human p16
(dilution, 1:2,000; catalog no., ab51243; Abcam), rabbit poly-
clonal anti-human type Ila topoisomerase (dilution, 1:1,000;
catalog no., #4733; Cell Signaling Technology, Inc., Danvers,
MA, USA) and rabbit polyclonal anti-human Ki-67 (dilution,
1:1,000; catalog no., ab15580; Abcam). Immunohistochemical
results were as follows: c-erbB-2 (+), p53 (-), EGFR (-), p16 (-),
type II topoisomerase (++), Ki-67 (60%) (Fig. 1).

The postoperative course was uneventful. The patient
was discharged in good general condition 1 week after the
operation. Between 3 weeks and 5 months after the surgery,
the patient received 6 courses of adjuvant chemotherapy
according to the SOX scheme (60 mg oral S-1 twice a day
on days 1-14 and 200 mg intravenous infusion oxaliplatin
on day 1 every 3 weeks). The patient's CEA levels gradually
declined to within normal limits 7 months after the surgery.
The patient was systemically followed once every 3 months
following the completion of chemotherapy and no abnormali-
ties were noted.

However, 8 months after the surgery, the patient suddenly
developed paroxysmal finger numbness of the left hand with
hypopselaphesia, and these symptoms did not improve even
following nerve nutrition therapy (0.5 mg oral mecobalamin
3 times a day, for 2 months). Symptoms of numbness were still
present 1 year after surgery, with thigmesthesia and loss of
precision grip function, accompanied by paroxysmal tinnitus
of the left ear. Physical examination revealed attenuated prox-
imal muscle strength (grade I'V) (11), decreased deep sensation
of the left upper limb and positive Hoffmann sign of the left
hand. Cranial enhanced magnetic resonance imaging (MRI;
MAGNETOM Avanto 1.5T; Siemens Heathcare, Erlangen,
Germany) identified a tumor (22x15 mm) in the junctional zone
of the right frontal lobe and the parietal lobe, accompanied by
mild hemorrhage and peritumoral edema (Fig. 2). A lumbar
puncture biopsy was performed, however, no malignant cells
were found in the cerebrospinal fluid. An enhanced CT scan of
the chest and an enhanced MRI scan of the liver demonstrated
no abnormalities. Laboratory data were within normal limits,
with the exception of signs of anemia, with a red blood cell
count of 3.37x10'%/1 (normal range, 4.0-5.5x10'%/1) and a hemo-
globin level of 6.7 g/dl (normal range, 12-16 g/dl). The patient
was followed up monthly for anemia; however, for ~3 months
there were no changes from the original values.

The patient declined brain metastasectomy or palliative
chemotherapy, but received 30 Gy of stereotactic radiotherapy
delivered in 5 fractions over 1 week. A follow-up brain CT
performed 2 months after radiotherapy revealed a reduced
tumor in the brain (16x12 mm). The patient was alive with
good health condition 8 months after radiotherapy. At this
point, the patient's nervous system symptoms were not mark-
edly improved and the patient continued to exhibit anemia
(hemoglobin, 6-7 g/dl), which was treated with Yang Xue Yin
(10 ml orally administered 3 times/day). However, the patient
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refused to undergo any further imaging examinations due to
the high cost.

Discussion

The incidence of brain metastasis with gastric cancer is rare
and has been reported to be <1% of gastric cancer cases (4,5).
Furthermore, the majority of the reported cases of brain metas-
tasis were accompanied by lymph node, liver, lung or bone
metastasis (4,5,12); there have been extremely few reports of
brain metastasis as asolitary lesion from gastric cancer. Anearly
follow-up study reported that the most frequent initial symp-
toms of brain metastasis are headache, mental status changes,
migraine, vision disorder and Jacksonian epilepsy (13). In
the present study, these peripheral nervous system symptoms
were initially considered to be caused by chemotherapy with
oxaliplatin. After obtaining a medical history, and performing
a comprehensive physical examination and cranial enhanced
MRI, the patient was clinically diagnosed with brain metas-
tasis of gastric cancer. However, malignant tumor cells were
not recovered by lumbar puncture to confirm a pathological
diagnosis. CEA in cerebrospinal fluid was positive.

A follow-up brain CT performed 2 months after radio-
therapy revealed a reduced tumor in the brain. The patient
was alive with good health condition 8 months after radio-
therapy. The median survival of patients with metastatic
gastric cancer is no more than 1 year (13). In particular, the
overall prognosis of patients with brain metastases from
gastric cancer is extremely poor, with a median survival time
of 2-4 months (4-6,14). In the absence of clear guidelines on
therapy, each case requires individual analysis and a multi-
disciplinary approach. Patients with a solitary metastasis are
predominantly treated by resection, radiotherapy and chemo-
therapy, whereas palliative care may be a more appropriate
option for the treatment of multiple metastases (4,5,15,16). In
the present case, the patient declined brain metastasectomy
or palliative chemotherapy and received 30 Gy of stereotactic
radiotherapy delivered in 5 fractions.

The present study reports a rare case of gastric cancer with
brain metastasis. The present case report highlights several key
learning points. Gastric cancer with metastasis may appear as
a single lesion in brain and without typical central nervous
system symptoms. Peripheral nervous system symptoms
should be highlighted for brain metastasis. Thus, the current
case raises awareness that gastric cancer may present as brain
metastasis, particularly in patients with peripheral nervous
system symptoms.
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In conclusion, brain metastasis of gastric cancer is difficult to
treat. In the current case, the patient rejected brain metastasec-
tomy and chemotherapy. In such cases, stereotactic radiotherapy
may be proposed with curative intent when appropriate. The
current patient is an outstanding example of the beneficial use
of stereotactic radiotherapy for longer survival time.
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