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Purpose: To report a case of meningeal carcinomatosis by metastasis of signet-ring cell
carcinoma resulting in severe visual impairment.

Case Presentation: A 49-year-old man visited our hospital complaining of blurred vision
in his left eye since 2 months ago. There was no particular history. Best corrected visual
acuity (BCVA) was 25/20 in the right eye and 20/20 in the left eye. Papillary swelling in both
eyes and disc hemorrhage in the left eye were observed. Gradually, the frequency of
dizziness increased, and magnetic resonance imaging (MRI) suggested ventricular enlarge-
ment, infiltration around the optic nerve, and meningeal carcinomatosis. Increased cerebrosp-
inal fluid pressure was found, and metastatic adenocarcinoma cells were observed by
cerebrospinal fluid cytology. A gastroduodenal biopsy confirmed the diagnosis of poorly
differentiated adenocarcinoma with signet-ring cells. Visual acuity at the final visit was 4/200
in both eyes.

Conclusion: If papillary swelling is observed in both eyes, meningeal carcinomatosis
should be considered as a differential diagnosis.
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Background

Meningeal carcinomatosis is a disease with a very poor prognosis in which malig-
nant tumor cells extensively infiltrate into the medullary cavity or meninges via
cerebrospinal fluid. Since it is rare that tumor cells are seeded into the optic nerve
via cerebrospinal fluid, resulting in optic neuropathy, the characteristics are unclear.
We report a case in which meningeal carcinomatosis caused by signet-ring cell
carcinoma invaded the optic nerve, resulting in severe visual loss.

Case Presentation

A 49-year-old man visited an ophthalmology clinic complaining of blurred vision in
his left eye since 2 month ago. Optic disc swelling was observed in both eyes, and
he was referred to our hospital. At the initial presentation, best corrected visual
acuity (BCVA) was 25/20 in the right eye and 20/20 in the left eye. Central flicker
was 37 Hz in the right eye and 36 Hz in the left eye. Intraocular pressure was
15 mmHg in both eyes. Both eyes had normal light reflexes and negative relative
afferent pupillary defect. There was no abnormality in the anterior segment; how-
ever, papillary swelling in both eyes and optic disc hemorrhage in the left eye were
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Figure | Color fundus photographs at the initial presentation. Papillary swelling in the right eye (A) and the left eye (B) and optic disc hemorrhage in the left eye are

observed.

fundus
Fluorescein angiography (FA) revealed dye leakage from

observed on the examination (Figure 1).
the papillae of both eyes (Figure 2A and B) and multiple
nodular staining along the veins (Figure 2C). Laboratory
examination and chest X-ray were normal, and the tuber-
culin reaction was weakly positive. Brain CT showed no
cerebral ventricular enlargement (Figure 3A), but dilation
of the bilateral nerve (Figure 3B), 8 mm and 10 mm

nodules on the left frontal skull (Figure 3C), and subcuta-
neous nodules in the right parietal region (Figure 3D) were
observed.

Although systemic characteristics of sarcoidosis were
not detected, ocular sarcoidosis was the most consid-
ered finding from the FA findings. Oral corticosteroids
(prednisolone 40 mg/day) were initiated and tapered, but
there was no improvement in papillary swelling. The

Figure 2 Fluorescein angiography at the initial presentation. Fluorescein angiography revealed dye leakage from the papillae of the right eye (A) and the left eye (B). (C)
Multiple nodular staining along the retinal veins was also observed (indicated by white arrows).
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Figure 3 Brain CT findings. (A) No cerebral ventricular enlargement (white arrows), but (B) dilation of the bilateral nerve (white arrows), (C) 8 mm and |0 mm nodules on
the left frontal skull (white arrows), and (D) subcutaneous nodules in the right parietal region (white arrow) are detected.

frequency of dizziness further increased 2 months after the
first visit. He visited neurosurgery 3 months after the first
visit, and it was indicated that he had an abduction dis-
order in the left eye, right-sided central facial paralysis,
mild weakness of the left little finger abductor, and
increased tendon reflex in both legs.

In brain/myelography MRI, enhancement of contrast
effect around both optic nerves, high signal of fatty tissue
around the optic nerve, high signal of cerebral sulcus of
the frontal parietal lobe, enlargement of the lateral ventri-
cular angle, and high signal of cervical meninges were
recognized (Figure 4). Cerebrospinal fluid examination
revealed markedly increased cerebrospinal fluid pressure
(>30 cmH,O [not measurable]), cell counts 5/uL, cere-
brospinal fluid protein 438 mg/dL, and cerebrospinal
fluid sugar 45 mg/dL. Cytodiagnosis suggested highly
atypical metastatic adenocarcinoma cells (Class IIIb)

containing mucus-like substances in the cytoplasm
(Figure 5), and biopsy found that poorly differentiated
adenocarcinoma with signet-ring cells originating in the
gastroduodenum had metastasized to the brain, resulting in
meningeal carcinoma, which caused bilateral optic disc
invasion. Thereafter, a ventricular abdominal shunt (VP
shunt) was performed, and the abduction disorder in the
left eye and facial nerve palsy tended to improve. Whole
brain irradiation started at another hospital 4 months after
the first visit, and chemotherapy (TS-1+cisplatin: SP ther-
apy) started 5 months after the first visit. BCVA at the final
visit to our hospital (after 10 months after the first visit)
after completing five courses of chemotherapy was 4/200
in both eyes, and central flicker could not be measured in
either eye, although bilateral optic disc swelling had
improved (Figure 6). Later, his general condition gradually

worsened, and he died 16 months after the first visit.
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Figure 4 Brain/myelography MRI findings. (A) Enhancement of contrast effect around both optic nerves (white arrows), (B) high signal of fatty tissue around the optic nerve
(white arrows), (C) high signal of cerebral sulcus of frontal parietal lobe (white arrows), (D) enlargement of lateral ventricular angle (white arrows), and (E) high signal of

cervical meninges (white arrows) are recognized.

Discussion

Meningeal carcinomatosis develops by cancer cells metas-
tasizing to the brain and spinal cord buffy coat in multiple
or diffuse ways. It develops in 5-8% of metastatic
cancers.' The most common primary origins of meningeal

carcinomatosis in solid tumors are breast cancer, lung can-
cer, and malignant melanoma in Caucasians.>* However,
the merger frequency of meningeal carcinomatosis in sig-
net-ring cell carcinoma is low, at 0.16-0.69%. The clinical

symptoms of meningeal carcinomatosis are diverse. Most of
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Figure 5 Histopathological examination. (A) Papanicolaou staining and (B) Giemsa staining reveal highly atypical metastatic adenocarcinoma cells (Class IlIb) containing

mucus-like substances.

Figure 6 Color fundus photographs at the last presentation. Optic disc swelling had improved in (A) the right eye and (B) the left eye.

the initial symptoms are associated with increased intracra-
nial pressure, such as headache (73%) and nausea/vomiting
(45%).* Although cranial nerve symptoms, such as visual
impairment (12%) and diplopia/eyelid drooping (5%), are
also observed, no cases of these being the first symptoms
alone can be confirmed.

Although the diagnosis of meningeal carcinoma is based
on comprehensive assessment of neurological symptoms, the
presence of primary cancer, and cerebrospinal fluid findings,’
the definitive diagnosis is to prove the presence of tumor cells
with cerebrospinal fluid cytology. The positive rate is about
50% in the first test,™’ but can be increased to 91% by
repeatexamination.” Although signet-ring cell carcinoma
was detected by the initial cytology in this study, at least
two repeated tests are recommended if meningeal carcinoma
is suspected and the initial cytology is negative. Olson
reported that abnormal findings other than tumor cells are

often obtained from the first cerebrospinal fluid test, such as
an increase in pressure, an increase in protein, and a decrease
in sugar.” In addition, imaging examination, especially con-
trast-enhanced MRI with gadolinium, is useful for the
diagnosis of meningeal carcinoma; however, enhancement
effects of the sulcus, cerebral cistern, and subarachnoid space
emerge after the progression. Since about 30% of meningeal
carcinoma has no findings on MRI images, it is difficult to
make a definitive diagnosis only with MRI images and it is
necessary to make a comprehensive judgment based on
clinical symptoms.

Treatment of meningeal carcinomatosis comprises radio-
therapy, conventional systemic and intrathecal drug therapy,
molecular targeted drugs, palliative treatment, or their com-
binations, but none has been established. Since meningeal
carcinomatosis is a late symptom of cancer, there are many
cases in which it is difficult to treat owing to deterioration of
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the general condition. Intrathecal chemotherapy has poor
penetration into ocular tissues compared to the central ner-
vous system, and its effect is not stable.® VP shunting is often
effective for patients suffering from elevated intracranial
pressure, and the performance status improves immediately
after surgery.” " Although there is a risk of dissemination of
tumor cells from the cerebrospinal fluid into the peritoneal
cavity, it occurs very rarely.’ In addition, if systemic drug
therapy is available, the transition to the peritoneal cavity is
preferable and can be well controlled. In this case, symptoms
of elevated intracranial pressure improved after VP shunt
surgery, and the patient’s quality of life (QOL) improved
dramatically. There were no complications due to the VP
shunt.

The prognosis for this disease is very poor. Patients with
meningeal carcinomatosis due to solid cancer have a short
life prognosis and, if not treated, median survival is 6-8
weeks.'? Treatments suitable for tumors, such as radiation
therapy and drug treatment, lead to a slightly longer survival;
nevertheless, the median survival is 2-8 months.'>!3

In conclusion, meningeal carcinomatosis should be
suspected if papillary swelling with vision loss progresses
rapidly even without a history of tumor. It is important to
repeat procedures such as cytology and cerebrospinal fluid
examination to allow earlier diagnosis and treatment. In
addition, if there are symptoms of increased intracranial
pressure that greatly reduce QOL, VP shunting should be
actively performed to maintain QOL.

Ethics and Consent Statement
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