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Introduction and importance: Meningiomas are primary benign extra-axial central nervous system neoplasms that originate in
meningothelial cells. Extra-neurological metastases are quite rare and occur in 0.1% of cases. The main metastatic sites are usually
the lungs, bones, pleura, mediastinum and lymph nodes. Hepatic locations are quite rare and account for ~3% of all extracranial
metastases. The dissemination route is still a subject of debate. Suggested routes of dissemination include the venous system, lymph
nodes, or even cerebrospinal fluid. The treatment is based on complete surgical excision or on radiosurgery and adjuvant
radiotherapy in case of subtotal resection.
Case presentation: The authors present the following clinical case of a 31-year-old healthy male patient with surgical history of
meningioma excisions, who presents, 3 years later, evidence of liver masses on tomography and confirmed diagnosis of liver
metastases from brain meningioma after biopsy with favorable outcomes after chemotherapy.
Clinical discussion: The overall incidence of extra-neurological metastases of meningiomas remains low. The vast majority of
these metastases concern those of high grade, namely WHO grade 2 and 3 as it was reported in our case. Hepatic metastases
remain quite rare and account for ~3% of all extracranial locations. Due to these characteristics of having low recurrence and its rare
frequency of metastasis to extracranial sites, the authors, through their case, will dig into the literature to dissect this rare entity.
Conclusion: In the report of liver lesions, the first differential diagnosis in mind should be metastatic lesions, if there is a prior clinical
history of primary tumors.
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Introduction and importance

Meningiomas are primary central nervous system neoplasms; they
originate in meningothelial (arachnoid) cells and represent the
most common type of benign extra-axial brain tumor.
Traditionally, it is accepted that these neoplasms derive from cells
of the arachnoid cap. The most common ones are more likely to
arise from arachnoid barrier cells or dural cells[1]. Meningiomas
are divided into three histological grades: benign (WHOGrade 1),
atypical (WHO Grade 2) and anaplastic (WHO Grade 3)[2].

Extra-neurological metastases are quite rare and occur in 0.1% of
cases[3]. The main metastatic sites are usually both lungs (in 60%

HIGHLIGHTS

• Meningiomas are primary neoplasms of the central ner-
vous system; they originate in meningothelial cells and
represent the most common type of benign extra-axial
brain tumor.

• The overall incidence of extra-neurological metastases of
meningiomas remains low. The vast majority of these
metastases concern those of high grade, namely WHO
grade 2 and 3.

• Hepatic metastases remain quite rare and account for ~3%
of all extracranial locations. Clinically, these metastatic
hepatic meningiomas are often revealed by hypoglycemic
episodes.

• Metastatic hepatic meningiomas may present with abdom-
inal pain, nausea, vomiting and massive hepatomegaly.

• The diagnosis is based on the presence of spindle cells
arranged in a whorled pattern. By immunostaining studies,
meningiomas are usually positive for progesterone recep-
tor and vimentin, while negative for cytokeratin and S100
proteins.

• For management, the treatment of cerebral meningioma is
based on complete surgical excision or on radiosurgery and
adjuvant radiotherapy in the case of subtotal resection.
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of cases), bones, pleura, mediastinum and finally the lymph
nodes[3].

Hepatic locations are quite rare and account for ~3% of all
extracranial metastases. The first case was reported in 1974 by
Akagi et al.[4]. The majority of these metastases are discovered at
a size not exceeding 10 cm[2,5]. They can occur simultaneously
with the cerebral meningioma[6,7] or years after surgery for a
primarymeningioma[8,9]. The dissemination route is still a subject
of debate. Hematogenous way, particularly via the jugular and
paravertebral venous systems, represents the most common
admitted route[2,10]. The treatment is based on complete surgical
excision or on radiosurgery and adjuvant radiotherapy in case of
subtotal resection.

Due to these characteristics of having a low recurrence and its
rare frequency of metastasis to extracranial sites, we present the
following clinical case of a 31-year-old healthy male patient with
a surgical history of meningioma excisions, who presents, 3 years
later, evidence of a liver mass on tomography and confirmed
diagnosis of liver metastases from brain meningioma after biopsy
with favorable outcomes after chemotherapy. We will, then, dig
into the literature to dissect this rare entity.

This case report has been reported in line with the SCARE
2023 Criteria[11].

Case presentation

A 31-year-old male patient with no significant personal medical
or surgical history, smoker and weaned occasional alcohol con-
sumer was referred to our department of neurosurgery from the
emergency room for progressive onset over 3 months of raised
intracranial pressure made of throbbing holocranial headaches
worsening at night with right parietal side origin. The patient
mentioned that this headache was progressively worsening,
becoming resistant to simple, non-opioid analgesics and has
recently been accompanied by projectile vomiting at the time of
peaks with bilateral visual blurring, more marked in his right eye.

He also mentioned that his mood had changed noticeably and
that he had become very frustrated, irritable and sleep-deprived.

Upon examination, his was awake, alert and well-oriented
temporally and spatially. His pupils were intermediate and
responded correctly to the light stimulus. There was no motor of
sensitive palsy. Cranial nerve assessment was with no abnorm-
alities. Deep fundus examination revealed a grade 1 bilateral
papilledema. The rest of his examination was normal. Urgent
brain magnetic resonance imaging (MRI) (Fig. 1) showed a right
extra-axial parieto-temporo-occipital lesion measuring
89× 74× 57 mm in diameter in discrete heterogeneous hypo-
signal on T1-weighted sequence and in discrete hypersignal on
T2-weighted sequence. This lesion enhanced moderately after
gadolinium-chelate injection and developed areas of necrosis.
There were macro-calcifications and edematous reactions all
around.

After informed consent from the patient, he underwent
incomplete excision of his very hemorrhagic lesion. The post-
operative course was uneventful. Histopathological analysis
(Fig. 2) evidenced a meningothelial-like tumor cell proliferation
with increased cellularity and a predominant perivascular
pseudo-papillary growth pattern. Foci of brain invasion were
noticed. Focally, the tumor cell proliferation became patternless
forming a sheet-like growth pattern. Areas of spontaneous tumor
necrosis were also objectified. Other atypical features that is
increased mitotic activity; small cell change and macronucleoli
were not observed. Immunohistochemical study confirmed the
meningothelial nature of tumor cells by showing co-expression of
vimentin and epithelial membrane antigen (EMA). Ki-67 index
did not outreach 10%. The diagnosis of an atypical papillary
grade 2 meningioma was made.

The patient was then referred to the radiotherapy department
for further treatment. He consulted us again 6 months later for a
rapidly progressive reappearance of his symptoms of raised
intracranial pressure with left hemibody heaviness and a hard
bony swelling next to his old surgical site. He also reported that a

Figure 1. Axial brain MRI showing a right intra-axial parieto-temporo-occipital lesion measuring 89× 74× 57 mm in diameter in discrete heterogeneous hyposignal
on T1-weighted sequence [(A) white arrows] and in discrete hypersignal on T2-weighted sequence [(B) black arrows]. Note themoderate enhancement with zone of
necrosis [(C) black arrows] after gadolinium-chelate injection.
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few days before admission he developed an acute generalized
tonic-clonic seizure of indeterminate duration without postictal
state. This seizure was preceded by gustatory changes, halluci-
nations, vertigo and involuntary jerks of his right upper limb. The
neurological examination revealed a left hemiparesis graded as 3/
5 with brachial predominance, normal deep tendon reflexes and
without any facial palsy. Examination of his scalp noted a hard,
non-painful swelling with bony consistency without local
inflammatory signs indicating his old bone flap extrusion. The
patient informed us that he did not want to start his radiotherapy
and that he did not follow any treatment during these last post-
operative 6 months. A new MRI performed (Fig. 3) showed a
large extra-axial solid and cystic right parieto-temporal lesion,
well-limited and with polylobed contours measuring 10x9x9 cm
in diameter. The fleshy solid component was in hyposignal on T1-
weighted sequence with intermediate signal on T2-weighted
image. This lesion was exteriorized exocranially through the old
right parietal bony flap. After gadolinium-chelate injection, the
solid component enhances heterogeneously. The entire lesion
exerts a mass effect on the ipsilateral parietal cortex, 3rd ven-
tricle, right lateral ventricle and the midline, which is responsible
for right subfalcine and uncal herniation. The gradient echo
sequence showed intratumoral calcification, and the diffusion-
weighted image did not reveal any hypersignal.

The patient was re-operated using the same old surgical
approach having undergone a complete resection Simpson
grade 1. The tumor was firm and elastic in some area, well
demarcated, white and egg yolk yellow in color, with a smooth
external surface. The patient was then referred to the radio-
therapy department after confirming his grade 2 meningioma
(Fig. 4). He received a radiation therapy at a dose of 60 Gy in
2-Gy fractions, delivered over 6 weeks. The control MRI
performed few months later did not show any tumor remnant.

The patient was followed up at our outpatient clinic for almost
3 years and remained clinically asymptomatic under
Levetiracetam at dose of 2000 mg daily divided in 4 doses.
Later he was admitted to the Department of General and
Visceral Surgery for oppressive pain in the epigastrium and the
right hypochondrium, which calmed down after finishing
every physical activity. This discomfort was associated with
abdominal distension and general weakness with progressive
unintentional weight loss of up to 11 kg. He also reports
having had an episode of nausea and vomiting, postprandial
heaviness, and abdominal bloating a month ago; in addition to
difficulty eliminating flatus; He had thinner and scarcer stools,
there have even been occasions when he went few days with-
out defecating. On examination, he was in fair general con-
dition with stable vital signs and slight pallor. Segmental
physical examination revealed palpable hepatomegaly on 4
fingers along the costal margin, non-painful with tympanism in
the colonic area and normoactive aerofluidic sounds.
Abdominal computed tomography (CT) scan in its portal
venous phase or hepatic phase (Fig. 5) revealed an enlarged
liver (hepatic arrow= 23 cm) with a right liver riddled with
multiple heterogeneous hypodense lesions, the largest of which
measured 18 cm. These lesions presented peripheral and
annular enhancement. It was associated with a round meso-
celiac adenomegaly. The rest of the organs did not show any
abnormalities. The patient underwent a CT-guided biopsy of
the largest mass. Histological examination (Fig. 6) revealed
diffuse tumor proliferation in sheets alternating with large
areas of tumor necrosis. Tumor cells were meningothelial in
appearance with weakly eosinophilic or clarified cytoplasm
with unclear cytoplasmic boundaries. All nuclei were rounded
with few pseudo-inclusions. The nuclear atypia was moderate.
Mitotic activity has been 1 mitosis per 10 high-power fields.

Figure 2. Histologic section of the tumor specimen showing several diffuse layers with pseudo-papillary aspect and several perivascular pseudo-rosettes. Tumor
cells are epitheloid in appearance and fairly abundant eosinophilic cytoplasm. Nuclei are rounded, finely nucleolated (A, B, C). Mitoses rate evaluated at 2/10 (D) with
brain tissue invasion and necrosis areas (E). Ki-67 estimated at 5% (F).
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On immunohistochemistry, there was significant positivity for
EMA and vimentin contrasting with negativity for keratin and
AE1/AE3. All these features were in favor of a secondary
location of his meningioma.

The patient was then referred again to the radiotherapy
department for further management. He received six courses of
chemotherapy based on bevacizumab at the rate of one course
every 15 days for a period of 3 months with favorable and

Figure 3. Axial brain MRI showing a large extra-axial solid and cystic right parieto-temporal lesion, well-limited with polylobed contours. The fleshy solid component
is in hyposignal on T1-weighted sequence [(A) white arrows] and in intermediate signal on T2-weighted image [(B) black arrows]. The lesion extends exocranially and
enhances heterogeneously after gadolinium-chelate injection [(C) yellow arrows]. The lesion is surrounded by edema on T2-FLAIR sequence [(D) red arrow] and
exerts a mass effect responsible for right subfalcine and uncal herniation. The gradient echo sequence showed intratumor calcification [(E) white arrow] and the
diffusion-weighted sequence did not show any hypersignal (F).

Figure 4. Immunohistochemistry of the grade 3 meningioma specimen showing negativity for CD34 (A) and positivity for EMA (B).
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satisfactory outcomes at the first visit to our outpatient clinic. He
started to gain weight and he mentioned a clear reduction in
complaints while waiting to finish the rest of his treatment.

Clinical discussion

Meningiomas are the most common primary intracranial tumor
(15–20%) and the most prevalent extraparenchymal tumor in the
supratentorial compartment in adults. Approximately 10–15%
of all meningiomas are located in the spinal cord and constitute
up to 75% of all intradural tumors at this level. In about 10% of
cases, meningiomas can be multiple. The incidence of meningio-
mas increases with age and most are diagnosed in adults, with a
significant increase after 65 years of age. There is a predominance
in female sex (female/male ratio > 2/1) and in the Afro-descen-
dant race[12]. Ninety-eight and six tenths of diagnosed menin-
giomas are benign (grade 1); the rest are atypical meningiomas
(grade 2) and much more rare are malignant or anaplastic
meningiomas (grade 3)[2,13]. Our patient had a tumor with the
histopathological characteristics of grade 3 meningioma.

The overall incidence of extra-neurological metastases of
meningiomas remains low. The vast majority of these metastases
concern those of high grade, namelyWHOgrade 2 and 3 as it was
reported in our case. The first case of extracranial localization of
malignant meningiomas was reported in 1886 by Power[14]. In
one of the largest 18-year studies of cranial meningiomas by
Enam et al.[15], only seven of 396 were classified as high grade,
with a metastatic rate of 43%. Among the 389 remaining low-
grade meningiomas, the metastasis rate was 0.76%. In another
study carried out in 2019 byDalle et al.[16], of 1193 patients, only
28 presented extracranial metastases, of which 1 patient was
grade 1, 16 patients were grade 2 and 11 patients were grade 3.
Reaffirming that the incidence of metastatic disease largely
depends on the grade of the primary tumor and then grade 3
meningioma are most likely to spread far away as we reported in
our patient.

In a systematic review of the literature on distant metastases of
meningiomas ranging from 1990 to 2012 performed by Surov
et al.[17], 115 cases with 164 metastatic lesions were identified.
The primary tumor was grade 1 in 33.9%, grade 2 in 20.9% and

Figure 5. Axial (A) and coronal (B) abdominal CT scan in portal venous phase revealed a significant hepatomegaly (hepatic arrow=23 cm) with a right liver riddled
with multiple heterogeneous hypodense lesions, the largest of which measured 18 cm [(A, B) black arrows]. These lesions presented peripheral and annular
enhancement.

Figure 6. Histologic section of the liver tumor biopsy revealing diffuse tumor proliferation alternating with large areas of tumor necrosis. Tumor cells are menin-
gothelial in appearance with weakly eosinophilic or clarified cytoplasm and unclear cytoplasmic boundaries. All nuclei look rounded with few pseudo-inclusions with
moderate nuclear atypia.
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grade 3 in 40% of cases (in 5.2% of cases, the grade was not
indicated). This emphasizes the theory of the fairly high meta-
static power of high-grade meningiomas. In the same review, and
all metastases combined, 93% of meningiomas were resected
even before the appearance of the metastasis as it was seen in our
report where there was a gap of 3 years between both episodes. In
6.1% of cases, the metastasis and the primary tumor were iden-
tified simultaneously and only in 0.9%, the metastasis was
highlighted before the discovery of the primary tumor[17].

Hepatic metastases remain quite rare and account for
approximately 3% of all extracranial locations. The majority
of these metastases are discovered at a size not exceeding
10 cm[2,5]. In our patient, the largest lesion was 18 cm. The
main route of the distant spread of meningiomas is poorly
understood. Suggested routes of dissemination include the
venous system, lymph nodes, or cerebrospinal fluid.
Hematogenous way, particularly via the jugular and para-
vertebral venous systems, represents the most common
route[2,10]. In this context, dissemination occurs via the ver-
tebral venous system. This system connects the cerebral veins,
those of the spinal canal and the vertebral column to the
thoracic and abdominal wall[17,18]. The jugular vein itself can
transmit tumor cells to the cervical organs, lungs, liver and
other organs[19,20]. Moir et al.[7] reported an unusual
mechanism of hepatic metastatic spread of an intracranial
meningioma via a ventriculoperitoneal shunt.

Clinically, these metastatic hepatic meningiomas are often
revealed by several hypoglycemic episodes[21]. This is most likely
linked to the significant replacement of healthy liver parenchyma
by neoplastic cells. This will result in the depletion of glycogen
stores as well as excessive use of glucose by neoplastic tissues[21].
Metastatic hepatic meningiomas may present with abdominal
pain, nausea, vomiting[7], and massive hepatomegaly[22]. Our
patient reported oppressive pain in his epigastrium and right
hypochondrium associated with abdominal distension and gen-
eral weakness with progressive weight loss. He also reported an
episode of nausea and vomiting in addition to difficulty elim-
inating flatus.

From a histological point of view, the diagnosis is based on the
presence of spindle-shaped cells arranged in whorled pattern. By
immunostaining studies, meningiomas are usually positive for
progesterone receptor and vimentin, while negative for cytoker-
atin and S100 proteins[23]. EMA and vimentin are useful in dis-
tinguishing between the different types of meningiomatous
lesions and speeding up their diagnosis[24]. It is advisable to
perform genetic and molecular studies to correlate the findings
with other types of tumors. In our patient, there was diffuse
positivity for both EMA and vimentin and negativity for the
GFAP, CD34 and keratin. His Ki-67 was estimated at 5%.
Barrett et al.[25] showed that meningiomas expressing high Ki-67
and having active mitosis were predisposed to recurrence
postoperatively.

Generally, it is accepted that extracranial metastases of
meningiomas are more common with anaplastic (30%) and
atypical (5%) cases[15]. However, this rate seems over-
estimated since 2016 the histopathological diagnostic criteria
for high-grade meningiomas have been updated. Additionally,
in the past, reported cases of “metastatic angioblastic menin-
gioma” were not true metastases, as they are now diagnosed as
hemangiopericytomas[26,27].

For management, the treatment of cerebral meningioma is
based on complete surgical excision or on radiosurgery and
adjuvant radiotherapy in case of subtotal resection[5,17].
However, Kessler et al.[3] studied the records of 168 patients
between 1993 and 2014 and showed that there was no sig-
nificant difference in progression-free survival whether or not
radiotherapy was administered postoperatively. In the same
subject, Keric et al.[28] examined, in 2020, the medical records
of all patients operated on for histologically diagnosed pri-
mary atypical meningioma over a 10-year period to evaluate
progression-free survival and prognostic factors. Their con-
clusion was that radiotherapy following surgery did not
improve progression-free survival. Furthermore, the most
important prognostic factors were the quality of the surgery
and the age of the patients.

Regarding hepatic metastatic locations, there is no well-
codified treatment[29], but their surgical resection has led to a
good prognosis and good survival[7]. If the liver metastasis
remains asymptomatic, it may be monitored radiologically[9].
Rampurwala et al.[9] monitored a case of metastatic menin-
gioma to the liver for 5 years with stability of the patient’s
condition. Recently, new research has proven the usefulness of
(68Ga) DOTATATE PET/CT since meningiomas express
somatostatin receptor, which normal tissues lack[30].
Chemoembolization of the liver mass appears to be the ideal
solution for patients suffering from hypoglycemia[21]. This
technique may be applied to symptomatic tumors with large
liver mass. Chemotherapy showed limited or no benefit in
meningioma. However, recent guidelines published by the
National Comprehensive Cancer Network suggest that only
four molecules including sunitinib, bevacizumab, bevacizumab
and everolimus, and somatostatin analogs may be used in the
treatment of recurrent meningiomas[31]. In 2014, Kaley
et al.[32] reviewed 47 publications analyzing the effectiveness
of several molecules (temozolomide, bevacizumab, irinotecan,
IFN-α, hydroxyurea, octreotide analogs, gefitinib, imatinib,
erlotinib, mifepristone, megestrol acetate). They reported poor
progression-free survival at six months for WHO grade II and
III lesions in case of systemic chemotherapy. Our patient
received 6 courses of chemotherapy based on bevacizumab for
a period of 3 months with favorable and satisfactory outcomes
at our outpatient clinic. He started to gain weight and he
mentioned a clear reduction in complaints while waiting to
finish the second half of his courses.

Through our case, we emphasize the importance of thorough
and repeated reevaluation of patients with a history of cerebral
meningioma, particularly those with WHO grade II or III. This
reevaluation aims for the fairly early discovery and management
of any distant metastasis, even if these metastases are rare, and
this to improve the long-term prognosis of patients.

Conclusion

In conclusion, in the report of liver lesions, the first differential
diagnosis in mind should be metastatic lesions, if there is a
prior clinical history of primary tumors. In the case presented,
there was a previous diagnosis of high-grade meningioma,
and, according to the literature, metastases from this type of
meningiomas remain rare and occur more frequently after
several recurrences of the primary tumor. As a result and due
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to this rarity, there are currently no guidelines regarding the
treatment or classification of this entity. Additional studies
must take place in order to better understand the pathophy-
siology of this disease and to better target its treatment.
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