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Summary

 Objective. Malignant intraventricular meningiomas 
are very rare. To the best of our knowledge, only eleven 
cases have been reported thus far. Seven of them deve-
loped cerebrospinal fluid (CSF) metastases. We present 
herein the first case of a malignant intraventricular 
meningioma with extraneural metastases.
 Clinical presentation. We report a 44 year-old-man 
with a history of progressive headache and disorien-
tation. Magnetic resonance imaging (MRI) revealed a 
5-cm homogeneously-enhancing mass in the right tri-
gone.
 Intervention. The lesion was totally resected via a 
parietooccipital transcortical approach. Histological 
examination demonstrated an atypical meningioma. 
Thereafter, the tumor recurred twice. At first recu-
rrence, the tumor was  completely removed again and 
external radiotherapy was administered. At surgery 
at second recurrence, the tumor was more aggressive, 
invading the brain parenchyma. Histological exami-
nation showed anaplastic meningioma. The patient 
was readmitted to hospital with fever and pain in right 
hypochondrium. Abdominal ultrasound examination 
disclosed multiple hypoechoic liver lesions. Biopsy 
was consistent with liver metastases of a malignant 
meningioma. The patient died of acute liver failure 
seven months after initial diagnosis.
 Conclusion. Malignant intraventricular meningio-
mas are prone to recur and develop metastases, mainly 
through the CSF. Nevertheless, our case shows that 
extraneural metastases are also possible. Therefore, 
when systemic deterioration occurs in a patient with a 
malignant intraventricular meningioma, metastases to 
extraneural organs such as the liver must be ruled out.

KEY WORDS: Intraventricular malignant meningioma. 
Acute liver failure. Anaplastic. Extraneural dissemination. 
Intraventricular meningioma. Liver metastases.

Transformación anaplásica de un meningioma atípico 
intraventricular con metástasis hepáticas: caso clínico

Resumen

 Objetivos. Los meningiomas malignos intraventri-
culares son muy infrecuentes. En la bibliografía exis-
tente sólo se han descrito once casos hasta ahora. Siete 
de ellos desarrollaron metástasis a través del líquido 
cefalorraquídeo (LCR). Presentamos el primer caso de 
un meningioma maligno intraventricular con metásta-
sis extraneurales.
 Caso clínico. Paciente varón de 44 años de edad con 
una clínica de cefalea progresiva y desorientación. La 
resonancia magnética mostraba un proceso expansivo 
intracraneal en el trígono derecho con captación de 
contraste de forma homogénea.
 Intervención. Se practicó una resección total de la 
lesión a través de un acceso transcortical. El análisis 
histológico mostró un meningioma atípico. A pesar 
de la resección total, el tumor recidivó otras dos 
veces. Después de la primera recidiva, el tumor fue 
extirpado nuevamente y el paciente recibió radio-
terapia externa. En la segunda recidiva, el tumor 
se comportó de forma más agresiva, invadiendo el 
parénquima cerebral. El análisis histológico mos-
traba un meningioma anaplásico. El paciente fue 
ingresado nuevamente por fiebre y dolor en el hipo-
condrio derecho. Una ecografía abdominal mostró 
múltiples lesiones hipoecogénicas hepáticas. La biop-
sia de dichas lesiones fue compatible con metástasis 
del meningioma maligno. El paciente falleció debido 
a una insuficiencia hepática aguda siete meses des-
pués del diagnóstico inicial.
 Conclusiones. Los meningiomas malignos intraven-
triculares tienden a recurrir y producir metásta-
sis, principalmente a través del LCR. Sin embargo, 
nuestro caso muestra que los meningioma malignos 
intraventriculares también pueden metastatizar fuera 
del sistema nervioso central, siendo el primer caso 
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descrito. Por lo tanto, cuando un deterioro sistémico 
ocurra en un paciente con un meningioma maligno 
intraventricular debería descartarse la posibilidad de 
metástasis extraneurales como sucedió en este caso.

PALABRAS CLAVE: Meningioma maligno intraventri-
cular. Insuficiencia hepática aguda. Anaplásico. Disemina-
ción extraneural. Meningioma intraventricular. Metástasis 
hepáticas.

Introduction

 Intraventricular meningiomas are very rare neoplasms, 
and the majority of them are benign. Only 11 cases of 
malignant intraventricular meningiomas have been repor-

ted so far. Most of the published cases already showed 
anaplastic histopathological features at the initial surgery, 
and the remaining evolved from benign to malignant types 
at recurrence.
 The most frequent form of meningioma dissemination 
is hematogenous to extraneural organs. CSF metastases are 
rare. Nevertheless, in 7 out of 11 malignant intraventricular 
meningiomas reported in literature, tumor implants through 
CSF dissemination were described in various subarachnoid 
cisterns. 
 We present a case of an atypical intraventricular 
meningioma in the right trigone which, after two recu-
rrences and a progressive histological transformation of 
the tumor into an anaplastic type, caused an acute liver 
failure as a result of multiple hepatic metastases, leading to 
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Figure 1. Radiological evolution: 1. 
Enhanced CT-scan on admission showing 
a hyperdense lesion in the right trigone 
with important mass effect. Postop CT-
scan demonstrating total resection. 2. 
MRI T1WI with gadolinium enhancement 
disclosing first tumour recurrence. On 
enhanced postop MRI there was a hema-
toma at the surgical site without pathologi-
cal enhancement. 3. At second recurrence, 
the MRI showed several tumoral nodes 
infiltrating the brain parenchyma. Postop 
CT-scan demonstrating the result after 
occipital lobectomy.
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patient´s death.
 To the best of our knowledge, this is the first case of 
extraneural metastases of an intraventricular malignant 
meningioma.

Clinical case
 
 A 44-year-old man was admitted to hospital with 
headache, disorientation and two episodes of sphincter 
relaxation. No neurological deficits were present. CT and 
MRI showed a 5-cm lesion in the right trigone with intense 
homogenous contrast enhancement (Fig.1). Cerebral 
angiography revealed profuse vascularization proceeding 
from the right anterior choroidal artery.
 Through a right transcortical parietooccipital approach, 
a Simpson’s grade I (complete) resection was achieved 
(Fig.1). Histological examination disclosed a tumor with 
high cellularity, elongated cells and moderate mitotic acti-
vity (<10 mitoses/10 hpf, definited as 0.16mm2), a Ki-67 
index of 10% and small areas of necrosis. The immunohis-
tochemistry profile showed positivity for EMA and vimen-
tin and negativity for GFAP, S-100 protein, CKAE3-AE1, 
muscular actin, desmin, HMB-45, Melan-A, CD-31 and 
CD-34. The tumor was categorized as atypical fibroblas-

tic meningioma (WHO grade II) (Fig.2). Postoperatively, 
the patient was reoperated on twice for brain hematoma. 
At discharge, the patient had only left homonymous 
hemianopsia.
 After two months, he was readmitted with intense hea-
dache and brain MRI revealed tumor recurrence in the right 
trigone (Fig. 1). He was reoperated on through the previous 
approach, with a new total resection. Histological analysis 
showed similar features to the previous tumor, but with an 
increase in the areas of necrosis and the mitotic activity 
(15-20 mitoses/10 hpf, definited as 0.16mm2), suggesting 
a more aggressive type. The tumor was diagnosed as an 
atypical meningioma evolving to an anaplastic form (WHO 
grade III). Neuroaxis MRI was negative for spinal metasta-
ses. He was newly discharged with the same left homony-
mous hemianopsia and grade IV/V hemiparesis that did not 
preclude ambulation.
 A month later, he received local external radiotherapy 
(5400 cGy in 27 fractions). Two months after last discharge, 
he was again readmitted with generalized tonic-clonic epi-
leptic seizures. MRI revealed right temporooccipital tumor 
recurrence with mass effect and midline shift. An occipital 
lobectomy was carried out, as the tumor infiltrated the brain 
parenchyma (Fig. 1). Histological examination disclosed a 
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Figure 2. Photomicrographs of the first resection specimen. (A) Atypical meningioma with dense cellularity with detail at 
higher magnification. Hematoxylin and eosin stain (100x and 630x). (B) Immunoperoxidase stain was positive for EMA 
(200x) and (C) vimentin (200x). (D) Moderate Ki-67 proliferation index (100x).
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more anaplastic fusocellular sarcoma-like tumor with 
nuclear irregularities, wide foci of necrosis, high mitotic 
activity (>20 mitoses/10 hpf, definited as 0.16mm2), and a 
Ki-67 proliferation index as high as 50-60% in some areas. 
A wide infiltration of the brain parenchyma was also obser-
ved. All these features were consistent with the diagnosis 
of anaplastic meningioma (sarcoma-like, WHO grade III) 
(Fig. 3). 
 At discharge, the patient was fully alert but disoriented. 
He had left grade III/V hemiparesis that precluded autono-
mous ambulation.
 Two days after discharge, he came back with fever 
and pain in the right hypochondrium. An abdominal 
ultrasound scan was done showing multiple hypoechoic 
hepatic lesions suggestive of abscesses or metastases. 
Transjugular liver biopsy demonstrated a solid neoplasm 
with atypical elongated cells and positive inmunoreac-
tivity for EMA and vimentin. A diagnosis of hepatic 
metastasis of the anaplastic meningioma was therefore 
established (Fig.4).
 Seven months after the initial diagnosis, the patient died 
of severe hepatic failure due to these metastases.

Discussion

 Meningiomas comprise 14-19% of all intracranial 
tumors10. Of all meningiomas, those with intraventricular 
location(without an attachment of the meningioma to the 
dura) are a rare entity, comprising only a 0.5-5%5,24,28,32. 
Stratified by ages, intraventricular meningiomas occur 
more frequently in childhood, accounting for 15-19% of all 
intracranial meningiomas19.
 The vast majority of intracranial meningiomas are 
benign. Malignant meningiomas are very uncommon 
(1.8-7% of all meningiomas)8,28. Nevertheless, there is a 
higher incidence of atypical or malignant forms in youn-
ger patients19,20,29. Therefore, a malignant intraventricular 
meningioma seldom occurs. To the best of our knowledge, 
only 11 cases have been described so far5,6,9,12,14,15,22,25,29,30,32 
(Table 1). Ours seems to be the 12th.
 Regarding location, malignant meningiomas show 
a similar distribution to the rest of intraventricular 
meningiomas, with predominance in the trigonal region18. 
Despite a higher incidence of intraventricular meningiomas 
and malignant histologies in children, only two cases of 
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Figure 3. Photomicrographs of the second recurrence. (A) Anaplastic meningioma with sarcomatoid pattern and high mitotic 
activity, with detail at higher magnification. Hematoxylin and eosin stain (100x and 400x). (B) Geographic necrotic foci 
are evidenced. Hematoxylin and eosin stain (100x). (C) In this case, the tumor presents with a high Ki-67 proliferation 
index (400x), and (D) negativity for S-100 protein and (E) GFAP in contrast with the infiltrated brain parenchyma positivity 
(200x).
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childhood intraventricular malignant meningiomas have 
been reported, the remaining ones occurring in patients 
older than 34 years of age. Distribution among sex is simi-
lar, being slightly more frequent among men, opposing 
to the overall tendency of meningiomas, which prevail in 
women twofold2,18,21.
 MRI is the diagnostic test of choice to assess 
intraventricular tumors. Notwithstanding, a presumption 
diagnosis can only be established. The presence of a huge 
intraventricular mass with a heterogeneous signal both 
on T1- and T2-weighted MRI sequences, and the hetero-
geneous enhancement pattern after gadolinium adminis-
tration due to necrotic tissue, should raise the suspicion 
of a malignant meningioma5,9,12. Benign intraventricular 
meningiomas, however, are more frequently iso-hypoin-
tense on T1-, iso-hyperintense on T2-weighted images with 
intense and homogeneous contrast enhancement16.
 Differential diagnosis of intraventricular malignant 
meningiomas includes: 1) choroid plexus papillomas 
(in patients younger than 10 years of age); 2) low-grade 
astrocytomas; 3) ependymomas; 4) oligodendrogliomas 
(between 10 and 40 years of age); 5) metastases; 6) lym-
phomas; 7) benign meningiomas (after the fourth decade of 
life)21.

 From a histopathological point of view, intraventricular 
meningiomas can arise from the velum interpositum, the 
tela choroidea and the choroid plexus stroma5,29. Most of 
them are benign, and the most frequent histological types 
are fibroblastic or meningoteliomatous, although other 
forms, such as angiomatous, transitional or psammomatous, 
have been reported24. Among the malignant intraventricular 
meningiomas described (Table 1), primary anaplastic forms 
predominate, and only four cases evolved from atypical6 or 
benign patterns (transitional30 and fibroblastic22,25). In our 
case, the malignant meningioma derived secondarily from 
an atypical type, which is fairly uncommon.
 In addition, like the rest of meningiomas, there is also 
a trend towards progressive evolution to malignancy when 
recurrences follow3. In two out of three atypical cases, the 
first recurrence was diagnosed before 4 month’s time. In 
four initially benign meningiomas, recurrence diagnosis 
was never made before 52 week’s time. Nevertheless, only 
two cases of recurrence out of 5 patients had an initial diag-
nosis of anaplastic meningioma.
 The WHO 2000 Brain Tumor Classification establishes 
that anaplastic meningiomas correspond to WHO grade 
III tumors. “They exhibit obviously malignant citology 
resembling that of carcinoma, melanoma or sarcoma, or

Anaplastic transformation of an atypical intraventricular meningioma with metastases to the liver: case report

Figure 4. (A) Hepatic ultrasound examination showing hypoechoic lesions. (B) Hepatic cylinder  with focal infiltration by 
meningioma. Elongated atypical cells at high magnification. Hematoxylin and eosin stain (100x and 630x).  (C) Also positive 
for EMA (400x) and (D) vimentin (400x).
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markedly elevated mitotic index (more than 20 mitoses/10 
hpf) (defined as 0.16 mm2)”. They show an aggressive 
behaviour or a tendency to recur,are those which display. 
Brain parenchyma invasion is not a criterion to diag-
nose a meningioma as malignant (as this also happens in 
benign forms) although this fact may favour recurrences 
and metastases19. Inmunohistochemical tests are also of 
utmost importance, such as the Ki-67 proliferation index 
and positivity for EMA and vimentin, which are helpful 
to differentiate meningiomas from other central nervous 
system tumors, and atypical meningiomas from anaplastic 
types. These inmunohistochemical studies may also help to 
predict the recurrence rate26.
 Anaplastic meningiomas have an overall recurrence rate 
of 50-78%. These figures are also valid for intraventricular 
malignant meningiomas, in which 7 out of 12 described 
cases recurred (58%). In four cases the recurrence was 
multiple.
 The incidence of metastases among meningiomas is 
very low. Three different dissemination patterns have been 
described: hematogenous, lymphatic and via CSF8. When 
extraneural dissemination occur, meningiomas  tend to 
metastatize most frequently to the lungs, followed by the 
liver, lymphatic nodes and bone13. Even though metastases 
of benign meningiomas have been reported26, the possibi-
lity of a meningioma to disseminate rises with histological 
aggressiveness3,4,8. Malignant meningiomas have an inci-
dence of metastases of approximately 43%8.
 The probability of benign meningiomas to disseminate 
and metastatize to extraneural sites is not presumably rela-
ted to the primary intracranial location of the tumor, the 
type of surgery or the extent of surgical resection7. Never-
theless, surgical removal may increase the risk of iatrogenic 
metastases of meningiomas with atypical histologies1, and 
malignant meningiomas could even disseminate without 
previous surgery14.
 Seeding through CSF does not seem to be related to 
surgery, given the great number of meningiomas operated 
on and the few reported cases of metastases via the CSF14,25. 
In fact, even though some cells could become loose during 
surgery and seed throughout the subarachnoidal space27,30, 
meningiomas metastatize more frequently outside the cen-
tral nervous system.
 Benign intraventricular meningiomas, despite being 
in contact with the CSF of the ventricles while growing, 
paradoxically tend to metastatize out of the central ner-
vous system7,11, with only one case reported of metastasis 
through the CSF27.
 On the other hand, the aggressiveness of an intra-
ventricular meningioma is likely to be related to its proba-
bility to disseminate via the CSF, as in 7 out of the 11 cases 
were metastatic implants in different subarachnoidal loca-
tions (spinal cord, cerebellopontine angle, quadrigeminal 

cisterns, fourth ventricle, pontine base, etc.) were found. 
This trend may be due to the higher aggressiveness of these 
tumors and the ease of tumor cells to scatter through the 
subarachnoidal space17. Considering the tendency of these 
tumors to disseminate subarachnoidally, Darwish et al have 
recommended spinal diagnostic tests of intraventricular 
malignant meningiomas6.
 In none of the intraventricular malignant meningiomas 
described so far extraneural metastases were found. Our 
case is the first one in which an intraventricular malignant 
meningioma disseminates outside the central nervous 
system. In our patient, multiple hepatic metastases were 
demonstrated. These implants could come from microe-
mbolisms of tumor cells derived from the arachnoid cap 
cells. These structures, placed near the arachnoid villi, 
are part of the anatomical boundaries of the blood-brain 
barrier5,10,31. This situation of the cap cells may have helped 
tumor cells to reach the blood stream through venous 
channels, and finally the liver through hematogenous or 
hematogenous/lymphatic pathways23,33. As a factor favo-
uring extraneural dissemination, the multiple surgeries 
the patient went through (three tumor resections and two 
postsurgical hematomas) have probably played a role.
 The prognosis of intraventricular malignant menin-
giomas varies depending on the initial histological diag-
nosis and the appearance of recurrences. In the majority 
of cases patients die before 12 months. If the anaplastic 
meningioma arises from a more benign type, longer sur-
vivals are achieved. Although several radiotherapy or even 
chemotherapy schemes have been used, the final prognosis 
seems unaltered.
 Except for some cases in which patients died of con-
ditions in direct relation with the tumor25, almost all the 
patients showed complications as the cause of death. In our 
case, the patient presented an acute liver failure secondary 
to the metastases. It is a very infrequent clinical picture, 
and death ensued despite intensive care treatment.

Conclusions

 Intraventricular malignant meningiomas are very rare 
tumors. They slightly predominate among males and 
adults, though some cases have been described in child-
hood. Intraventricular meningiomas can show malignant 
features at the very beginning or evolve from more benign 
histological types. They can recur quickly, invade the brain 
parenchyma and tend to seed through the CSF to the suba-
rachnoidal space. Hence a neuroaxis MRI is recommended 
in these patients. Aggressive surgical treatment (total resec-
tion) followed by radiotherapy is advocated. Despite this 
treatment scheme, the prognosis is dismal.
 Our case adds the possibility of metastases outside 
the central nervous system in intraventricular malignant 
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meningiomas. Therefore, attention must be payed in these 
patients to symptoms of systemic disease, and eventual 
extraneural dissemination has to be ruled out.
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