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CASE REPORT
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ABSTRACT
This study aimed to report an unusual presentation of an advanced gastric adenocarcinoma. Leptomeningeal carcinomatosis is a rare
event in gastric adenocarcinoma. It is much more uncommon as the primary manifestation in post-mortem evaluation of the cause of
death in a patient presenting with headache and neurological signs and symptoms. Herein, we discuss our experience with a case of
gastric adenocarcinoma, who was diagnosed after death, presenting with neurological signs and symptoms of leptomeningeal
carcinomatosis. A 52-year-old gentleman presented with intractable headache and neck pain as well as vertigo. His physical
examination showed only decreased deep tendon reflexes. He died after a short period of coma. Post-mortem evaluation showed
numerous signet ring cells in the subarachnoid space as well as gastric malignant ulcer. In patients with intractable headache with no
identifiable cause, meningeal involvement and infiltration should be considered as the probable underlying cause. Radiologic findings
are not significant; however, lumbar puncture can be diagnostic.
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Introduction
1

Leptomeningeal carcinomatosis (LMC) is
defined as the infiltration of the pia and arachnoid
membrane by malignant epithelial cells (1). The
reported incidence of LMC is 5%-8% in cancer
patients; however, the clinical diagnosis of LMC
has been identified in 2%-4% of patients who were
found to have LMC on autopsy. This incidence
depends on the type of carcinoma. Most reported
cases have originated from the breast and lung.
LMC from gastric adenocarcinoma is rare and has
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been reported in 0.16% of cases with gastric
cancers, the majority of which has been part of
disseminated disease (2,3). LMC as the first
manifestation of gastric adenocarcinoma is
extremely rare. To the best of our knowledge, there
has been only 9 case reports in the English
literature in the last 20 years (4-12). Herein, we
report our experience with a patient who presented
with headache and neck pain in whom the diagnosis
of gastric adenocarcinoma was made after autopsy.

Case Report
A 52-year-old gentleman referred to his general
practitioner (GP) with an intractable headache with a
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Figures 1. a, b, c. Axial, coronal, and sagittal CT scans of chest and neck showing multiple sclerotic lesions in the
vertebral bodies, posterior elements, ribs, and sternum which cause a diffuse inhomogeneous appearance. d, e: Axial
FLAIR image of brain showing increased signal intensity in the subarachnoid space and sulci of both occipital lobes.

one-week duration. His recent history showed that
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one of his close relatives had died recently, and
everybody was trying to explain his headache with his
recent deep sorrow. He had always been a thin person
with no positive medical history. He had been a heavy
smoker and opium addict for a long period of time.
The patient was discharged with a tricyclic
antidepressant. After a week, however, he returned with
worsening of the headache and vertigo, both of which
were aggravated by standing and improved in the supine
position. The patient also complained of nausea and
vomiting.
Neurologic examination was not significant, except
for diffuse diminished deep tendon reflexes (DTR). No
sign of meningeal irritation was detected. Arterial pulses
were all normal. There was no tinnitus or hearing loss.
The patient was admitted to the local hospital to
manage his severe headache by supportive care and for
further investigation.
On physical examination, blood pressure, heart rate,
respiratory rate and temperature were normal.
Laboratory findings were as follows:
Hb=14.2 gr/dl, white blood cell count=21500/mm3,
normal MCV, and MCHC and MCH. C-reactive protein
(CRP) was positive. Erythrocyte sedimentation rate
(ESR) was normal. Coagulation tests including
prothrombin and partial thromboplastic times were
unremarkable.
Blood urea nitrogen (BUN)=49 mg/dl, Cr=1 mg/dl,
Na=138 mEq /L, and K=4 mEq /L. Calcium, phosphate
and uric acid were all within normal limits. Arterial
blood gas was also normal. The patient was referred to
the central main hospital for imaging studies. MRI and
CT scan of the brain, abdomen, and chest were
performed. Axial, coronal, and sagittal CT scans of the
chest and neck showed multiple sclerotic lesions in the
vertebral bodies, posterior elements, ribs, and sternum
which caused a diffuse inhomogeneous appearance
(Figs. 1a, b, c).
Carotid doppler sonography was also performed and
was also normal. Axial FLAIR images of the brain
showed increased signal intensity in the subarachnoid
space and sulci of both occipital lobes (Figs. 1 d, e).
A lumbar puncture was planned, but the patient’s
condition deteriorated; he became unconscious and
died after cardiorespiratory arrest.
Autopsy was performed and showed multiple small
excrescences on the meningeal membrane (Fig. 2).
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Figure 2. Autopsy showed multiple small excrescences on
the meningeal membrane.

Histologic examination of the brain showed
subarachnoid spaces filled with signet ring cells (Figs.
3a, b). Other parts of the body and all the organs were
normal except for a large ulcer in the stomach, the
histopathology
of
which
was
signet
ring
adenocarcinoma (Fig. 4).
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Figures 3a, b. Histologic examination of the brain showed
subarachnoid space filled with signet ring cells.

A post-mortem study of the cerebrospinal fluid
showed high protein and lactate dehydrogenase (LDH)
as well as low glucose. There were also numerous
signet ring cells.
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Figure 4. Sections from gastric necropsy showed malignant
signet ring cells in the gastric wall.

Discussion
Primary presentation of gastric adenocarcinoma with
neurological signs and symptoms of leptomeningeal
carcinomatosis is an extremely rare event. There have
been only 9 reported cases of primary presentation of
gastric
adenocarcinoma
with
leptomeningeal
carcinomatosis in the past 20 years (4-12). Table 1 shows
the characteristics of these 9 cases as well as the current
case. As the table shows, the most common origin of

patients has been Asia, i.e. Japan, China, Korea, and
Taiwan, and the patients presented with different
neurological signs and symptoms for a short duration. The
most common presenting symptom in these patients as
well as in our case has been headache with and without
neck pain (5,7-9,11,12). Other neurological signs and
symptoms have included sudden dizziness, blurred vision,
diplopia, hearing and/or vision loss (6,8-11).
The method of primary diagnosis in most of the
previous cases has been lumbar puncture and CSF
cytology to find the cause of neurological signs and
symptoms (4-7, 11, 12). In just one case from Switzerland,
the primary diagnosis was made by post-mortem CSF
cytology.12 In the reported cases, CT scans were normal
and not helpful in the primary diagnosis of leptomeningeal
carcinomatosis. In the majority of these cases, however,
MRI was abnormal and showed leptomeningeal contrast
enhancement and ventricular dilatation (4-12).
The whole duration of neurological symptoms in
gastric cancers presenting with neurological signs and
symptoms of leptomeningeal carcinomatosis from the

Tables 1. Clinicopathologic characteristics of the 9 reported cases of gastric adenocarcinoma with primary
neurologic presentation secondary to leptomeningeal carcinomatosis
Author

Year Country

Age/ Chief
Sex Complaint

Fuchizaki 2005 Japan
et al.4
Kon et al.5 2014 Japan

42/M Unsteady
gate
22/M Headache

Hayashi et 2010 Japan
al.6
Guo et al.7 2014 China

77/F Bilateral
blindness
40/F Headache

Ohno et al.8 2010 Japan

Duration of Primary
Symptoms Method of
Diagnosis
1 month
CSF
Cytology
2 months CSF
Cytology
1 month
CSF
Cytology
2 months CSF
Cytology

62/M Headache
1 week
and sudden
deafness
Lee et al.9 2007 Korea
49/F Headache
10 days
and dizziness
Ho et al.10 2016 Taiwan
28/F Blurred
5 days
vision
Braeuinger 2005 Germany 68/M Headache
1 week
et al 11
and diplopia
Hollingen 2002 Switzerland 59/F Headache
4 days
et al.12
confusion
back pain

Brain CT Scan Brain MRI

Outcome

Normal

Died after
49 days
Died after
2 months
Died after
2 weeks
Died after
a month

NR*
NR*
Cerebral
edema and
ventricular
dilatation
NR*

PET** and
gastric wall
thickening
Gastric
NR*
Biopsy
CT scan and Normal
biopsy
CSF cytology Normal

Leptomeningeal contrast
enhancement
Cerebral edema and
ventricular dilatation
Ring enhancement of
surrounding optic nerve
Hydrocephalus and
parenchymal swelling

Bilateral thickening and Died after
enhancement of both
12 weeks
vestibulocochlear nerves
Normal
NR*
Leptomeningeal
enhancement
Normal

Died after
2 weeks
Died after
2 months
CSF cytology New large
Multiple parenchymatous Died after
hypodense
lesions with strong
11 days
lesions
enhancement after
contrast application
Current
2019 Iran
52/M Intractable 1 week
CSF cytology Normal
Leptomeningeal
Died after
headache
enhancement
a month
*NR: Not Reported;**PET: Positron emission tomography; Table 1: Clinicopathologic characteristics of the 9 reported cases of
gastric adenocarcinoma with primary neurologic presentation secondary to leptomeningeal carcinomatosis
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beginning to the death of patients has not been longer than
2-4 months, and this condition has had a very poor
prognosis (4-12).
In conclusion, intractable headache, dizziness, and
other neurological signs without an underlying cause
should be considered as a possible sign of leptomeningeal
metastasis in end-stage cancers with poor prognoses.
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