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INTRODUCTION:  The  present  study  reports  a case  of  signet-ring  gastric  adenocarcinoma  with  isolated
cerebellum  metastasis  2 years  after gastrectomy.
PRESENTATION  OF  A CASE:  Brain  metastases  originating  from  gastric  cancer  are  rare  accounting  for  2.1–3.3%
of all  brain  tumors  registered  in  Japan.  There  are  no  established  therapeutic  strategies  for brain  metastases,
which  accordingly  have  a poor  prognosis.  We  present  here  a 69  year  old  female  patient  who  was  diagnosed
with  solitary  cerebellum  metastasis  2 years  after  treatment  for gastric  adenocarcinoma.  The  primary  gas-
tric cancer  was  treated  by  laparotomy  with distal  gastrectomy  and D2  lymphadenectomy.  It was  diagnosed
as  a  signet  ring  gastric  adenocarcinoma  on  histopathological  examination  of the  surgical  specimen.  Two  years
postoperatively  the patient  reported  back  to  our  clinic  complaining  of vomiting,  persistent  headache  and
instability.  MRI  of  the  head  showed  an  enhanced  tumor  in the  left  hemisphere  of  cerebellum  and  sur-
rounding  edematous  changes  on T1-enhanced  imaging.  Given  the medical  history  brain  metastasis  was
the first  thought  in differential  diagnosis.  Surgical  resection  was  chosen  as  treatment.
DISCUSSION:  Until  recently  there  are  only  two large  studies  that  refer  to metastatic  brain  tumors  from

primary  gastric  cancer.  Besides  that, official  treatment  guidelines  for these  cases  do  not  exist.  Treatment
options  include  surgical  resection  (SR),  whole  brain  radiotherapy  (WBRT),  steroids,  chemotherapy  or  a
combination.
CONCLUSION:  A solitary  cerebellum  metastasis  from  primary  gastric  adenocarcinoma  is  a  very  rare  pre-
sentation.  Early  detection  of  metastatic  lesion  and  successful  treatment  is  challenging.

©  2019  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he CC
access  article  under  t

. Introduction

Each year approximately 990,000 people are diagnosed with
C worldwide, of whom about 738,000 die from this disease [18],
aking GC the 4th most common incident cancer and the 2nd
ost common cause of cancer death [19]. GC also causes one of

he highest cancer burdens, as measured by disability-adjusted
ife years lost. Adenocarcinoma constitutes the 95% of all types of
astric cancer. There are, however, other types of cancer arising
rom the stomach, including mucosa-associated lymphoid tissue

MALT) lymphomas, which originate from the lymphoid tissue of
he stomach, and leiomyosarcomas, which arise from the muscles
urrounding the mucosa. Metastases deriving from the GI tract

Abbreviations: WBRT, whole brain radiation therapy; SR, surgical resection; KPS,
arnofsky performance status.
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usually concern topical or distant lymph nodes, liver, lungs and
bones. Isolated brain metastasis from gastric cancer is extremely
rare (<1%) and prognosis is poor. Only two large retrospective stud-
ies have been conducted until recently. The most important single
institution retrospective study was  conducted at M.D  Anderson
Cancer Center (Houston,TX,USA) between 1957 and 1997. A total
of 3320 patients were diagnosed with gastric cancer and only 24
of these patients (0,7%) were observed to have brain metastases
following imaging studies or autopsy. The median survival time
was 9̃  weeks, and in certain patients surgical resection followed by
whole-brain radiation therapy (WBRT) was associated with rela-
tively long survival times of 54 weeks. [4] Another study conducted
in Japan identified brain metastasis in only 11 out of 2322 patients
(0.47%) treated for gastric cancer between 1980 and 1998. York
et al. noted neurological improvement in only 4 out of 24 patients
(16.7%) treated with either surgical resection with whole brain radi-

ation therapy (WBRT) (n = 3) or WBRT alone (n = 1). Kaskura et al.
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 [5]. The current study
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Fig. 1. MRI  T1 post contrast image (gadolinium). Coronal view: 4,1 × 3,5 cm well
circumscribed heterogeneously enhancing soft tissue mass in the paramedian aspect
of  the left cerebellum hemisphere with mild surrounding vasogenic edema.
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Fig. 3. PDX-1 nuclear expression by neoplastic cells.

Fig. 4. CDX-2 expression by neoplastic cells.

Fig. 5. CK8.18 cytoplasmic cytokeratin expression.
ig. 2. Axial view of post contrast (gadolinium) MRI  showing well circumscribed
eterogeneously enhancing soft tissue mass in the left cerebellum hemisphere with
ild surrounding vasogenic edema.

resents a rare case of gastric adenocarcinoma with cerebellum
etastasis 2 years after resection for the primary lesion.

. Case report

A 69 year old female patient, G2P2 with a clear medical his-
ory presented to our department suffering from epigastric pain,
urning after food intake, nausea, vomiting and weight loss dur-

ng the last two months. Patient’s diet was balanced and she had
o previous history of peptic ulcer or other gastrointestinal disor-
ers and no family history of gastric cancer. Physical examination
as normal. Laboratory examinations identified anemia (Ht: 321%)

nd positive carcinoembryonic antigen (CEA) at 566 ng/ml (normal
ange, <0.5 ng/ml); all other laboratory examinations were nega-
ive. Gastric endoscopy revealed a protruding mass on the antrum
f the stomach and biopsy was taken from the lesion. A computed
omography scan confirmed a gastric antrum tumor. The patient
nderwent distal gastrectomy with D2 lymphadenectomy, and
oux en Y gastrointestinal tract reconstruction. The histopatho-

ogical examination revealed a signet-ring gastric adenocarcinoma.
ost-operative course was uneventful and patient was  discharged
en days later. After surgery she was subject to adjuvant chemother-
py. Annual follow-up with blood test and CT scan was  suggested.

Two years later the patient reported back complaining of vom-
ting, persistent headache and weakness of walking. A neurological
xam demonstrated instability. Magnetic resonance imaging of the
ead showed an enhanced tumor in the left hemisphere of cerebel-
um and surrounding edematous changes on T1-enhanced imaging
Fig. 1). Given the medical history the patient was  diagnosed with
rain metastasis of gastric cancer. Scans for other sites of metastatic
isease were negative. The patient underwent stereotactic left
Fig. 6. Brain infiltration by metastatic gastric carcinoma composed by cell with
signet ring morphology or solid neoplastic areas.

posterior-occipital craniotomy with resection of the lesion. Pathol-
ogy revealed a poorly differentiated adenocarcinoma similar with
her previous gastric cancer. More specific, infiltration of cerebellum
parenchyma from signet-ring cells was proven (Figs. 2–6). Post-
operatively the patient was able to move both arms and legs but
suffered from diplopia in left eye movements. She was discharged
in good general condition a few days later and a new MRI  of the
head was suggested in 3 months. The new MRI  revealed another
metastatic lesion. The physical condition and the quality of life of
the patient progressively worsened and she finally died 4 months
later.

3. Discussion
Although gastric cancer incidence and mortality have dramat-
ically fallen during the last 70 years, gastric cancer still remains
the fourth most common cancer and the second leading cause of
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ancer-related death worldwide. According to the American Cancer
ociety there are 28.000 estimated new cases in 2017 and 10.960
stimated deaths. [1,2] Metastases typically occur intra- abdomi-
aly to lymph nodes and liver or extra- abdominaly to lungs and
ones. Brain metastasis from gastric cancer is quite rare especially

solated. Until today there are two large studies realized in USA
nd Japan respectively that refer to metastatic brain tumors from
rimary gastric cancer. The first one was conducted in M.D. Ander-
on Cancer center and included over 3000 gastric cancer cases over

 40-year period. Brain metastases were reported in only 0.7% of
atients. The second included 2322 patients diagnosed with gas-
ric cancer from 1980 to 1998 and only 11 of them (0.47%) had

etastatic brain lesions [4,5]. Besides these two  large series the
nternational literature consists basically of case reports.

For the moment there are no official guidelines for the treatment
f patients suffering from gastric cancer with brain metastasis.
reatment options include surgical resection (SR), brain radiother-
py, steroids, chemotherapy or a combination. [7,8,12]. Bartlelt
t al. realized a retrospective study in nine hundred and sixteen
atients with brain metastases from the GI tract, treated with WBRT
etween 1985 and 2000.

According to this study the independent factors correlated
ith a better prognosis were a KPS > 70 and the presence of

 solitary brain metastasis. [8].So the selection of treatment
odality depends on these factors. In the M.D  Anderson Can-

er Center York et al. reported a median survival of 54 weeks
range, 22–83 weeks) in patients with gastric cancer with brain

etastases who underwent surgical resection, whole brain radio-
herapy (WBRT) and steroid therapy. In retrospective analyses

BRT or Steroid therapy as monotherapies seem to have similar
esults.

. Conclusions

Prognosis of gastric cancer patients who present with brain
etastasis is poor and treatment is palliative [3,6,11]. Treatment

ptions include SR, WBRT, steroids, chemotherapy or a combina-
ion. Combination of surgical resection and WBRT seems to increase
urvival. We  treated our patient only with SR as unfortunately
er general condition quickly deteriorated. Clarification of phys-

opathologic mechanisms of metastases and new target treatments
emain a challenge.
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