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Papillary Meningioma with Leptomeningeal Seeding
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A 43-year-old male presenting with headache and dizziness underwent craniotomy and gross total resection of an extraaxial tumor was achieved
via left occipital interhemispheric approach. The tumor was diagnosed as papillary meningioma arising from the left falcotentorium with such patho-
logic characteristics of bronchoalveolar adenocarcinoma. At postoperative day 40, he developed generalized tonic clonic seizure and then pro-
gressed to & status epilepticus pattern. Brain magnetic resonance imaging showed irregular leptomeningeal enhancement with a significant peritu-
moral area. Through a cerebrospinal fluid (CSF) study, we identified the meningioma cells of the papiiary type from the CSF. At the postoperative
day 60, he fell info semicomatose state, and the computed tomography imaging showed low density on both cerebral hemispheres, except the bas-
al ganglia and cerebellum, with overall brain swelling and an increased intracranial pressure. He died on the following day. We experienced a rare

case of a papillary meningioma with leptomeningeal seeding.
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INTRODUCTION

Meningioma accounts for 13-19%!” of all primary intracrani-
al tumors, and most meningiomas are slowly growing and be-
nign. The prognosis for this tumeor has been reported to be
good. But, papillary meningioma (PM) is an aggressive histo-
logical variant of meningioma, and it occurs so rarely that its
incidence approximately corresponds to 1.0-2.5% of all intra-
cranial meningiomas'™. The tumor is pathologically identified
when perivascular or pseudopapillary pattern in a component
of meningioma is present which corresponds to grade Il of the
2007 revision of the World Health Organization (WHO) classi-
fication. Local recurrence of PM has been 9% to 32% and extra-
cranial metastases of general meningioma has been reported to
be 0.1%'7. We experienced a case of papillary falcotentorial me-
ningioma with leptomeningeal seeding and metastasis to the
spinal cord and the vertebral bodies. ‘

CASE REPORT

The patient was a 43-year-old male whose chief complaints
were headache and dizziness. The preoperative brain magnetic
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resonance imaging (MRI) showed a 31x28x29 mm mass with a
broad base on the falcotentorium and the tumor had a mass ef-
fect on the left occipital lobe with minimal edematous changes
in the adjacent brain parenchyma. The mass revealed mixed
isointensity and hypointensity on TIWI, heterogenous hyper-
intensity on T2WT and it was densely enhanced with Gadolini-
um enhancement. The mass was totally removed via the supra-
tentorial interhemispheric approach. Microscopically, the tumor
consisted of solid nests and papillary growth with some peri-
vascular pseudorosette formation of rather round, uniform cells
with variable eosinophilic cytoplasm and the some tumor cells
showed epithelioid or rhambdoid in shape. Eight mitosis were
observed in average from 10 high power field microscope. Ne-
crosis was not seen (Fig. 4A). This finding was very similar to
the bronchoalveolar adenocarcinoma of the lung. For the im-
munohistochemical staining, the tumor cells were positive for
epithelial membrane antigen (EMA), vimentin and pancyto-
keratin. The immunostaining was negative for progesteron re-
ceptor, CK20, HMB45 and GFAP (Fig. 4B, C). The differential
diagnosis of PM was considered. Clinically, there were no pri-
mary lesions in other organs including both lungs. This tumor
showed the typical positive findings for EMA and vimentin.
Bronchoalveolar carcinoma is restricted to the lung and it usu-
ally does not accompany metastasis. Also, bronchoalveolar car-
cinoma generally show positivity for progesterone receptors. It
has been reported that these phenomena does not occur for
grade TII meningioma and particularly for male patients with
grade IIl meningioma. According to the above criteria, the pa-
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tient was diagnosed as PM based on histological and immuno-
histochemical findings.

The patient received radiotherapy after the pathologic diag-
nosis was made. On postoperative day 27, he had complex par-
tial seizure and was in confused state. Electroencephalographic
measurement exhibited abnormal II-IIT with continuous siow,
generalized and severe diffuse cerebral dysfunction. The patient
was then given an additional anticonvulsant, and the seizure
was temporally controlled. On postoperative day 40, he had an-
other general tonic clonic type seizure. At the time, an electro-
lyte analysis showed Na 120 mmol/L, K 4.2 mmol/L and Cl 82
mmol/L. Brain MRI was performed again which revealed irreg-
ularly enhanced meningeal involvement with a significant peri-
tumoral lesion and leptomeningeal seeding (Fig. 3A, B, C). Tu-
mor cells were also identified from cerebrospinal fluid (CSF)
studies. Thereafter, the patient complained of low extremity
weakness and pain. Whole spine MRI was performed and there
were findings suggestive of multiple, small spinal cord metasta-
ses and bony metastases on T2, T3, T6, T7,

T8, T10 and L1 (Fig. 3D). We reviewed
the initial MRI and found that lepto-
meningeal seeding had occurred before
the operation (Fig. 1A : white arrow).
He began to suffer from intractable sei-
zure from postoperative day 40 on-
wards. On postoperative day 61, a brain
computed tomography showed diffuse
low densities over both hemispheres
except for the basal ganglia and cere-
bellum. These findings were assumed to
be from the changes due to the repeated
damages caused by inadequate control
of the status epilepticus. He died on the
postoperative day 62. With this unex-
pected clinical course, we reviewed the
MRI findings on adrmission. As a result,
the patient was assumed to have had
leptomeningeal spread before clinical
presentation. So, we believe that the
abrupt leptomeningeal seeding have
caused the dissemination of the tumor
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Fig. 3. (A, B and C) The brain postoperative magnetic resonance imaging on day 40 shows severe ieptomeningeal seeding and (D) the spinal MRI

Fig. 1. The preoperative brain magnetic resonance imaging showed a 31x28x29 mm mass with a
broad base on the falcotentorium and the tumor had a mass effect on the left occipital lobe with
minimal edematous changes in the adjacent brain parenchyma.

Fig. 2. The postoperative brain magnetic resonance imaging shows total mass removal, but mini-
mal leptomeningeal seeding is suspected.
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during the surgery.

DISCUSSION

There have been reported cases of hematogenous or lymphat-
ic dissemination of meningioma or spread through the CSF*®.
CSF dissemination is uncommon, but it can occur in 4% of
these cases™'®. Dissemination of meningioma can be increased
following a surgical procedure®'?.

According to the revised WHO classification, meningjoma is
classified into 15 different variants and it shows a wide range of
histologic patterns. PM is characterized by a perivascular pseu-
dopapillary pattern, atypical mitosis, necrosis and pleomor-
phism. PM was first reported by Cushing and Eisenhardt in
1938”. Ludwin et al. analyzed 17 cases of PM. According to these
authors, it frequently occurs in children (41%) showing fre-
quent mitosis, local recurrence and brain invasion. Extracranial
metastasis (23.5%) are commonly seen'?. In cases of histologi-
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shows multiple smali metastases on nearly the whole spinal cord and many bony metastases.
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Fig. 4. This photomicrograph i patholic finding of papillary meningioma. A : The tmor consisted of solid nests and papillary growth with
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perivascular pseudorosettes formation of rather monotonous round, uniform cells that have variable eosinophilic cytoplasm with an epithelioid or
rhambdoid shape (H&E, x400). B and C : On the immunohistochemical staining, the tumor cells are positive for epithelial membrane antigen and vi-

mentin (x200, x400).

cally malignant tumor, the incidence of metastasis was 43% and
this is a relatively high value. But Stefanko and Mackay® re-
ported on 6 cases of PM and they had suggested that these pap-
illary structures were no more than a secondary manifestation
of tumor cell casotropism and poor cohesion between the cellu-
lar perivascular crowns. Extracranial metastases of PM are
commonly seen in the lung®*®, and the 5-year survival rate for
these cases has been reported to be approximately 40%.

According to 2 review of the literature, CSF dissemination has
been rarely reported in cases of meningiomal#+2!61%_ Particy-
larly in recent years, rhabdoid papillary mixed meningioma
with. spinal cord invasion has been reported. Al-Habib et al?
reported on cases in which rhabdoid papillary meningioma
displayed leptomeningeal seeding and spinal cord metastasis.
Eom KS et al® reported a cases of craniospinal metastases due
to intraventricular rhabdoid papillary meningioma. Delgado-
Lopez® reported on cases of metastatic meningioma that had
invaded to vertebral bodies. Lee TT et al.'? reported on cases of
cauda equina metastases. Enam et al.” reported on cases of spi-
nal metastasis. In our case, the PM showed extensive leptomen-
ingeal seeding to the spinal cord via CSF pathway as well as ver-
tebral involvement. This phenomenon have been reported very
rarely. From postoperative day 40, intractable seizure contin-
ued. We assume that the seizure lasted because of meningeal ir-
ritation by extensive tumor spread. The patient clinically deteri-
orated rapidly to such an extent that the patient expired within
67 days following the onset of symptoms and 62 days following
total tumor removal. The presumptive causative factors include
1) the histologically malignant character of the tumor, 2) exten-
sive leptomeningeal irritation and 3) the hypoxic damage due
to intractable seizure.

To the best of our knowledge, this is a peculiar case of papillary
falcotentorial meningioma in which CSF dissemination and me-
tastasis of the spinal cord and vertebral bodies were seen. The
pathologic features of the tumor were similar to those of meta-
static adenocarcinoma.

CONCLUSION

We experienced a case of papillary falcotentorial meningioma

with leptomeningeal seeding complicated by status epilepticus
and fatal neurologic deterioration within two months of sur-
gery. Leptomeningeal seeding of PM rarely occurs, but when it
happen and accompanied by status epilepticus, we think that
careful seizure control will be needed.
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