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Abstract 
Metastases from intracranial meningiomas are rare, and among them, meningiomas with hepatic dissemination are extremely rare. Therefore, 
there are currently no guidelines for staging and treatment of metastatic disease in meningioma, a disease that is a challenge for both the 
clinician and the pathologist. Our literature review revealed 24 cases of liver metastases originating from intracranial meningiomas. We used 
them to analyze the pathological patterns of dissemination and to assess the different management strategies available, the most efficient 
and beneficial being surgery and chemotherapy, especially in the case of meningiomas with hepatic and/or systemic dissemination. 
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 Introduction 
Meningiomas are tumors that arise from the arachnoid 

cap cells, being the most common slow-growing benign 
tumors of the central nervous system [1, 2], and those that 
are probably most known for a long time [3]. Regarding 
the epidemiology of meningiomas, our previous studies 
have shown an increasing incidence and that these tumors 
are relatively common in the region served by our hospital 
[4–6]. The World Health Organization (WHO) has divided 
them in three histopathological grades; atypical (WHO grade 
II) and anaplastic (WHO grade III) meningiomas were found 
to develop a more aggressive biological behavior [7, 8]. 

In extremely rare cases, i.e., 0.1%, intracranial 
meningiomas can spread extracranial [9], the most common 
anatomical localizations being the lungs, pleura, mediastinum, 
axial bones, and lymph nodes [10–14]. Of all these extra-
cranial disseminations of meningiomas, hepatic metastases 

along with extra-axial bone metastases are even less 
common [10, 12, 13]. In the literature, disseminations of 
meningiomas have also been reported in the orbit [15]. 

Several reviews have reported that metastatic lesions 
located in the liver account for 9.5% of the cases [1, 9, 16–
18], and Attuati et al. (2019) reported a frequency of hepatic 
metastases due to meningiomas (single organ metastases) 
of 3.2% (seven cases) [2]. Liver metastases from intracranial 
meningioma are usually asymptomatic [19, 20], and this 
makes their incidence to be underestimated. 

Aim 

The aim of this review was to describe the morphological 
grading of hepatic metastases of meningiomas, to analyze 
the metastatic pattern considering the histopathological grade 
of the primary meningioma and to assess the management 
strategies provided in literature, which consist mainly of 
surgical and chemotherapeutic approaches. 
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 Materials and Methods 
We conducted a comprehensive general review of hepatic 

metastases disseminated from intracranial meningiomas, 
where we analyzed the information from the PubMed 
English medical electronic database. 

We identified in literature 24 cases of intracranial 
meningiomas with hepatic dissemination. We noted that 
most primary meningiomas were atypical/malignant (n=14), 
and only nine were benign meningiomas (WHO grade I) 
(Table 1). Fourteen of the 24 patients were women, and 
metastases were diagnosed especially in the elderly population. 
Most patients (n=12) had at least three hepatic lesions, while 
10 patients had only one hepatic metastasis (Table 2). 

As far as treatment is concerned, most patients received 
surgical treatment (biopsy and surgical resection) and 
chemotherapy, while conservative treatment was preferred 
for a smaller number of patients, especially in severe cases 
without therapeutic resources (Table 3). 

Table 1 – Summary of WHO grade at diagnosis for 
primary meningioma 

WHO grade at diagnosis (n=24) No. of cases 

Grade I 9 

Grade II 12 

Grade III 2 

Not specified 1 

WHO: World Health Organization. 

Table 2 – Summary of number of hepatic metastases 

No. of hepatic lesions No. of cases 

1 hepatic lesion 10 

3 hepatic lesions 2 

˃3 lesions 10 

Not specified 2 

 

Table 3 – Review of published papers on hepatic metastases from intracranial meningiomas 

No. Article 
Sex, age 
[years] 

Anatomical 
localization of 

meningioma (&) 

Histopathological 
diagnosis of 

meningioma (&) 

Hepatic 
metastases 

Metastases 
localization in  

the liver 

Treatment for 
hepatic lesions 

1. 
Beutler et al., 

2019 [21] 
F, 71 

Right  
parasagittal  
with occipital 
extracranial 
extension 

Transitional 
meningioma  

(WHO grade I) 

Multiple  
lesions (3) 

 

Chemotherapy 
(Bevacizumab) 

2. 
Limarzi et al., 

2020 [22] 
F, 68 Not specified 

Atypical meningioma 
(WHO grade II) 

Right hepatic 
lobe 

 

Surgery 
(segmentectomy) 

3. 
Shimokawa  
et al., 2020  

[23] 
F, 58 

Large left  
frontal 

Atypical meningioma 
(WHO grade II) 

Hepatic  
mass* 

No specified 
Surgery (mass 

resection) 

4. 
Attuati et al., 

2019 [2] 
F, 61 

Torcular 
meningioma 

Atypical meningioma 
(WHO grade II) 

Not specified 

 

Liver biopsy 

5. 
Unterrainer  
et al., 2019  

[24] 
F, 43 

Multiple 
meningiomas 

Atypical meningioma 
(WHO grade II) 

Multiple  
lesions 

 

Not specified 

6. 
Obiorah & 
Ozdemirli,  
2018 [25] 

F, 54 
Bifrontal 

parasagittal 
WHO grade I 
meningioma 

Left hepatic 
lobe* 

 

Surgery (partial 
hepatectomy) 

7. 
Villanueva-

Meyer et al., 
2018 [26] 

F, 52 
Multiple 

meningiomas 
Atypical meningioma 

(WHO grade II) 
IVb  

segment* 

 

Liver biopsy 

8. 
Kessler et al., 

2017 [27] 
M, 65 

Left frontal 
meningioma 

Anaplastic 
meningioma  

(WHO grade III) 

Right hepatic 
lobe 

 

Chemotherapy 
(Hydroxyurea for 

meningioma) 

9. 
Kessler et al., 

2017 [27] 
M, 49 

Superior  
sagittal sinus 

Atypical meningioma 
(WHO grade II) 

Not specified* Not specified Not specified 



The Myth of Prometheus in metastatic meningioma to the liver: from craniotomy to hepatectomy 

 

353 

No. Article 
Sex, age 
[years] 

Anatomical 
localization of 

meningioma (&) 

Histopathological 
diagnosis of 

meningioma (&) 

Hepatic 
metastases 

Metastases 
localization in  

the liver 

Treatment for 
hepatic lesions 

10. 
Forest et al., 

2014 [10] 
F, 80 Right parietal 

Atypical meningioma 
(WHO grade II) 

Right hepatic 
lobe 

 

Liver biopsy and 
surgical excision 

11. 
Forest et al., 

2014 [10] 
M, 68 

Right sphenoid 
meningioma 

WHO grade I 
meningioma 

Multiple  
lesions 

 

Liver biopsy 

12. 
Lanfranchi & 

Nikpoor, 2013 
[28] 

M, 74 

Right middle 
cranial fossa  

and right  
orbital cavity 

Atypical meningioma 
(WHO grade II) 

Multiple  
lesions 

 

Not specified 

13. 
Lambertz et al., 

2011 [13] 
F, 65 

Right frontal 
extracranial 
meningioma 

Atypical meningioma 
(WHO grade II) 

Not specified 

 

Chemotherapy 
(Hydroxyurea) 
Liver biopsy 

14. 
Taieb et al., 
2011 [29] 

M,30 

Left orbital 
meningioma 

(multiple 
intracranial 

meningiomas) 

Atypical meningioma 
(WHO grade II) 

Multiple  
lesions 

 

Observation 

15. 
Rampurwala  
et al., 2011  

[30] 
F, 81 Not specified 

Fibroblastic 
meningioma  

(WHO grade I) 

Multiple  
lesions (12)* 

 

Liver biopsy and 
observation  

16. 
Asghar et al., 

2009 [31] 
M, 55 

Left parieto-
occipital 

Atypical meningioma 
(WHO grade II) 

Multiple  
lesions 

 

Liver biopsy and 
chemotherapy 
(Ifosfamide) 

17. 
Garcia-Conde 

et al., 2009  
[32] 

M, 44 
Right lateral 

ventricle  
(trigone) 

Anaplastic 
meningioma  

(WHO grade III) 

Multiple 
lesions* 

 

Liver biopsy 

18. 
Khalbuss et al., 

2005 [33] 
F, 71 Left occipital 

Meningioma with 
small-cell feature 

Multiple  
lesions 

 

Not specified 

19. 
Ku et al., 2005 

[34] 
F, 47 

Sphenoid  
bone  

meningioma 

Fibrous meningioma 
(with a few regions of 
meningotheliomatous 

architecture)  
(WHO grade I) 

Right hepatic 
lobe* 

 

Liver biopsy and 
surgical resection 

20. 
Nabeya et al., 

1998 [20] 
M, 60 

Bifrontal 
parasagittal 
meningioma 

Atypical meningioma 
with meningothelial 
features (malignant 

meningioma) 

Right hepatic 
lobe* 

 

Liver biopsy and 
surgical resection 
(right lobectomy) 

21. 
Enam et al., 

1996 [35] 
F, 73 

Midline 
frontoparietal 

Meningothelial  
(with brain invasion, 

necrosis, nuclear 
pleomorphism,  

high mitotic rate) 

Right hepatic 
lobe 

 

Liver biopsy 
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No. Article 
Sex, age 
[years] 

Anatomical 
localization of 

meningioma (&) 

Histopathological 
diagnosis of 

meningioma (&) 

Hepatic 
metastases 

Metastases 
localization in  

the liver 

Treatment for 
hepatic lesions 

22. 
Ferguson & 
Flinn, 1995  

[19] 
M, 37 Tentorial 

Angioblastic 
meningioma  

(WHO grade I) 

One in right 
hepatic lobe, 
multiple in left 
hepatic lobe 

 

Chemoembolization 
(by selective 

catheterization of  
the right hepatic 
artery branches) 

23. 
Jenkinson  
et al., 1987  

[36] 
M, 38 

Right parieto-
occipital 

meningioma 

Angioblastic 
meningioma  

(WHO grade I) 

One in right 
hepatic lobe, 
multiple in left 
hepatic lobe 

 

Liver biopsy 

24. 
Akagi et al., 
1974 [37] 

F, 33 
Bifrontal 

parasagittal 

Angioblastic 
meningioma  

(WHO grade I) 

Left hepatic  
lobe 

 

Observation 

Images adapted according to Claude Couinaud Classification System; the numbers 1, 2, 3, 4, 5, 6, 7, 8 represent the liver segments; & – the 
anatomical localization of meningiomas and the histopathological diagnosis correspond to those of the authors; * – single systemic metastasis, 
only in the liver. The black dots approximate the localization, number and size of hepatic metastases (public domain). F: Female; M: Male; 
WHO: World Health Organization. 

 
 Pathological considerations 
In general, extracranial metastases of meningioma are 

more common in anaplastic (30%) and atypical (5%) 
meningiomas [35]. Nevertheless, just like other authors 
[10], we consider this rate to be overestimated, as since 
2016 the histopathological diagnosis criteria of atypical 
meningioma have been updated and are now more strictly 
defined. Moreover, in the past, the reported cases of 
‘metastatic angioblastic meningioma’ were not genuine 
meningioma metastases, as they are currently diagnosed 
as hemangiopericytomas [10, 38–40]. 

Currently, there is no definitive criterion for predicting 
the ability of an intracranial meningioma to disseminate 
systemically. However, according to the data currently 
available in literature, the most important predictive factor 
for recurrence and metastasis in meningiomas seems to 
be the histological grade of the tumor [10, 17]. Other 
predictive factors that were also considered are: mitotic 

rate, nuclear atypia, high cellularity, presence of small cells, 
patternless architecture, prominent nucleoli, presence of 
foci of necrosis, anaplastic features, and brain invasion 
[25, 30, 35, 40] (Figures 1–3). 

 Factors favoring meningioma 
dissemination 

Some authors quoted the aggressive biological behavior 
of these tumors, especially atypical or malignant meningiomas 
[7], among the factors favoring metastases, although cases 
of benign meningiomas with remote dissemination have 
also been reported [9]. 

Other factors thought to influence remote meningioma 
spread were primary tumor localization in the proximity 
of venous drainage, subtotal tumor resections [41–43] or 
repeated surgical procedures, as many of the patients with 
remote metastases had a medical history of repeated surgical 
meningioma resections [9, 12, 44, 45]. 

 

 

Figure 1 – Atypical meningioma, WHO grade II: (a) Invasion of tumor islands into 
the brain parenchyma (arrow); (b) Increased cellularity, vesicular tumor cell nuclei, 
one mitotic figure in the lower part of the image (arrow); (c) Tumor cells’ cytoplasm 
shows diffuse, strong immunopositivity for anti-vimentin antibody; (d) Ki67 labeling 
index reveals a highly proliferative index. HE staining: (a) ×100; (b) ×400. IHC 
staining: (c and d) ×200. HE: Hematoxylin–Eosin; IHC: Immunohistochemical; 
WHO: World Health Organization. 
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Figure 2 – Anaplastic meningioma, WHO grade III: (a) Hypercellular tumor with patternless or sheet-like growth (loss 
of lobular architecture); (b) Hypercellular tumor made of atypical meningothelial cells exhibiting vesicular nuclei with 
prominent nucleoli; many mitoses could be seen (≥4 mitoses/10 HPFs) (arrows); (c) Tumor spontaneous micronecrosis 
due to high metabolic demands, but insufficient cell nourishment and hypoxia (arrow). HE staining: (a and c) ×100; 
(b) ×200. HE: Hematoxylin–Eosin; HPFs: High-power fields; WHO: World Health Organization. 

 
Figure 3 – Atypical meningioma, WHO grade II: (a) In the periphery, this tumor exhibits a meningiomatous growth pattern 
with a sheet-like architecture; the tumor mass infiltrated the adjacent dura mater (arrow); (b) The depth of the same tumor 
shows prominent hemangiopericytoma-like areas as there are some regions showing high cellularity and a staghorn 
vascular pattern (arrow); the tumor mass is made of spindle cells with indistinct cell boundaries, eosinophilic cytoplasm 
and oval nuclei with moderate pleomorphism and few mitoses; (c) Tumor cells from low density area are positive for anti-
vimentin antibody; (d) Tumor cells of high-density area are also positive for anti-vimentin antibody; (e) Tumor cells are 
negative for anti-CD34 antibody, whereas endothelial cells show positivity for the same antibody; also, this immuno-
staining showed the great number of branching tumor vessels that have a hemangiopericytoma pattern; (f) Ki67 labeling 
index reveals a highly proliferative index. HE staining: (a) ×100; (b) ×200. IHC staining: (c–e) ×200; (f) ×400. CD34: 
Cluster of differentiation 34; HE: Hematoxylin–Eosin; IHC: Immunohistochemical; WHO: World Health Organization. 

 

 Time until secondary lesion  
diagnosis 

In a review of metastatic meningiomas, Forest et al. 
(2014) reported that the time elapsed until the diagnosis 
of metastasis varies greatly, depending on the histological 
grades of the primary tumor. Thus, he noted that, as expected, 
this time interval is shorter in higher histological grades, 
ranging between one year for grade III meningiomas and 
11 years for grade I meningiomas [10]. However, it seems 
that the time reported in literature between the diagnosis 
of primary meningioma and the occurrence of metastases 
ranges between 6.4 and 31 years [30, 46]. Surov et al. (2013) 
also reported a median delay for the onset of meningioma 
metastases of 58 months after the primary meningioma 
diagnosis [9]. Metastatic meningioma to the liver may occur 
either simultaneously with an intracranial meningioma 
[34, 46] or several years after the surgical resection of 
intracranial meningioma [30, 32]. 

 Particular cases of hepatic metastases 
disseminated from intracranial 
meningiomas 

We found three particular cases of meningiomas with 
hepatic metastases in literature. They were not included 
in the group of 24 patients that we analyzed. 

The first is a rare intraspinal rhabdoid meningioma 
metastasis to the liver. The case was reported by Wang  
et al. (2011) and it was a 16-year-old boy with an intradural 
mass located between the C7 and T2 vertebrae, which 
spread multiple metastases to the liver and recurred despite 
radical surgery and radio- and chemotherapy [47]. 

Another particular case was a primary pulmonary 
malignant meningioma with lymph node but also hepatic 
metastasis [48]. The case was of a 108-year-old woman 
with a primary pulmonary meningioma in her right lung 
and it is considered by the author as the first case of this 
type, with autopsy-proven liver metastasis [48]. 
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The third case is of a 68-year-old woman, known with 
intracranial atypical meningioma, which recurred two 
and four years later, for which she was operated again.  
A ventricular–peritoneal shunt was inserted on the last 
neurosurgery procedure, and three years later, a small 
recurrence was detected around the region of the shunt, 
for which she received external beam radiotherapy. She 
later came to the hospital for a large irregular mass in  
the IVb hepatic segment, developed in the vicinity of the 
ventricular–peritoneal shunt. This is the first case of its 
kind in literature [49]. 

 Pathways of metastatic spread  
in meningiomas 

Metastasis of intracranial meningioma to the liver is 
extremely rare and its dissemination routes to other organs 
have not unfortunately been fully understood yet. However, 
several spread routes have been suggested, namely through 
the cerebrospinal fluid, venous system or lymphatics; among 
these, hematogenous spread through the venous system is 
thought to be the most common [11, 14, 25]. 

In the case of liver metastasis via the venous circulation 
(considered to be the most common), it seems that tumor 
cells can reach the liver through the vertebral venous system 
that connects the veins of the cranium and vertebral column 
to the thoracoabdominal wall [9, 25] or through the jugular 
veins [50, 51]. Surov et al. (2013) claim that tumor cells 
can reach the liver if they pass through the right atrium 
and from here into the inferior vena cava and further to 
the hepatic veins [9]. 

Several authors have claimed that meningioma invasion 
of adjacent dural sinuses (Figure 4) or venous plexus could 
be a possible risk factor associated with distant spreading, 
as they noted that meningiomas with parasagittal, falcine 
and torcular localization were the most prone to causing 
metastases [44, 52–55]. Similarly, in a review, Surov et al. 
(2013) noted that the venous sinuses were involved in 22% 
of cases [9]. 

 
Figure 4 – Meningiomas with dural sinus invasion 
increase the risk of dissemination: atypical meningioma 
(WHO grade II meningioma) with invasion of the 
superior sagittal sinus; male, 58-year-old, head MRI 
(T1WI + contrast), with axial (a), coronal (b) and sagittal 
(c) section. MRI: Magnetic resonance imaging; T1WI: 
T1 weighted image; WHO: World Health Organization. 

Another dissemination route suggested by Garcia-
Conde et al. (2009) was hematogenous dissemination with 
micro-embolisms of tumor cells in the choroid plexus,  
in a case report of an intraventricular meningioma, with 
multiple hepatic metastases [32]. Metastatic spread may 
also be achieved through the cerebrospinal fluid, and 
Moir et al. (2010) described the occurrence of hepatic 
metastasis from an intracranial meningioma through a 
ventricular–peritoneal shunt [49]. Forest et al. (2014) also 

considered direct dissemination from the bones, when bone 
and liver metastases coexist [10]. 

Nevertheless, the precise etiology of metastatic spread 
in meningioma remains unknown [10], some authors 
emphasizing the role of blood vessel invasion, tumor 
necrosis, cellularity or nuclear pleomorphism [35, 56]. 

 Treatment in metastatic meningioma 
The most common presentation of metastatic meningioma 

to the liver is hypoglycemia [19, 20, 57, 58]. As concerns 
the pathophysiological mechanism of hypoglycemia, some 
authors believe that it is due to glycogen depletion by 
replacement of hepatic parenchymal with metastatic tumor 
and excessive use of glucose by the metastatic tumor cells 
[19]. Therefore, Obirah & Ozdemirli (2018) believe that 
hypoglycemia in a patient with intracranial meningioma 
should raise the suspicion of hepatic metastases [25]. 

Due to the rarity of metastatic meningioma to the liver, 
its treatment has not been standardized, since a general 
consensus on the treatment of meningioma metastasis has 
not yet been reached [10], and therefore, in such cases, the 
treatment options should be customized depending on the 
specificity of each case. 

Due to the rarity of these cases of extracranial metastasis, 
there is currently no management protocol, and the prognosis 
of these patients is unknown [59, 60]. 

Despite important advances in modern therapies, surgical 
resection remains the best treatment option for most patients 
with intracranial meningiomas and hepatic dissemination. 

Since meningiomas are generally slow-growing tumors, 
metastasectomies seem to have improved survival rates 
[10]. In a review of metastatic meningiomas, Forest et al. 
(2014) noted that resection of local recurrence and resection 
of the metastasis not only improved the prognosis, but 
also cured the disease, especially in cases of low-grade 
meningioma. On the other hand, death or disease progression 
rather occurred in grade II or III meningiomas [10]. Also, 
in the group of 24 cases that we reviewed, we noticed that 
most hepatic metastases were treated by surgical methods, 
namely tumor resection, and the postoperative results 
were good. 

In 1995, Ferguson & Flinn reported a large metastatic 
meningioma in the right lobe of the liver with multiple 
small metastases in the left lobe in a 37-year-old patient, 
who was successfully treated by chemoembolization with 
Lipiodol mixed with Doxorubicin hydrochloride by selective 
catheterization of the right hepatic artery branches, with 
good clinical response. The two authors consider that in such 
cases, when neither surgical debulking nor total resection 
can be performed, reduction by chemoembolization may 
be an alternative [19]. Chemoembolization may also be 
used postoperatively, in case of residual tumor [20] or in 
patients with significant symptoms of hypoglycemia [19, 
20]. 

Regarding asymptomatic hepatic metastases that 
were discovered incidentally, some authors recommend 
imaging follow-up [30]. 

In 2011, the National Comprehensive Cancer Network 
(NCCN) released Guidelines in which it recommended 
only three classes of chemotherapy drugs: somatostatin 
receptor agonists, interferon-α (IFN-α), and vascular 
endothelial growth factor (VEGF) signaling inhibitors 
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for the medical treatment of meningiomas [27, 61]. These 
recommendations later gave rise to several small studies 
or large prospective studies and clinical trials [62], in which 
other new drugs, such as anthracyclines and alkylating 
agents [44], Bevacizumab [63], or Vatalanib, a novel tyrosine 
kinase inhibitor [64] began to be studied. 

In 2014, Kaley et al. (2014) conducted a review of 47 
publications that reported the use of systemic chemotherapy 
in the treatment of recurrent meningiomas. They analyzed 
the efficacy of several chemotherapeutics (Temozolomide, 
Bevacizumab, Irinotecan, IFN-α, Hydroxyurea, Octreotide 
analogues, Gefitinib, Imatinib, Erlotinib, Mifepristone, 
Megestrol acetate), reporting a six-month poor progression 
free survival for WHO grade II and III meningiomas in 
case of systemic chemotherapy [65]. 

Hydroxyurea [66], Doxorubicin [67] and Trabectedin 
[68] have also been considered in the treatment of malignant 
intracranial meningiomas, although Newton et al. (2000 
& 2007) showed reduced antitumor activity in the case of 
Hydroxyurea [69, 70]. Systemic multidrug chemotherapy 
using Vincristine, Cyclophosphamide, Ifosfamide and 
Doxorubicin has also been considered, but it has been shown 
to have reduced efficacy in slowing disease progression 
[10, 31]. 

Recent studies have shown promising results for 
Bevacizumab, as some authors have found that it increases 
progression-free survival in patients with meningiomas [63]. 
Vatalanib, a novel tyrosine kinase inhibitor, has shown its 
efficacy in systemic meningioma therapy [64], and targeted 
therapies against VEGF, epidermal growth factor receptor 
(EGFR), platelet-derived growth factor (PDGF) or mitogen-
activated protein kinase (MAPK) pathways have also been 
considered, the effectiveness of which is being assessed 
[71, 72]. 

 Conclusions 
The diagnosis of metastatic meningioma in the absence 

of symptoms may be a challenge for both clinician and 
pathologist, and in such a case, treatment should be assessed 
by a multidisciplinary team including a neurosurgeon, a 
general surgeon, an oncologist, and a pathologist. In the case 
of an intracranial meningioma with malignant histological 
appearance, we recommend a close follow-up, especially 
when total resection is not possible. It should also be borne 
in mind that the metastatic spread of meningioma remains 
possible even in the case of benign meningioma. Moreover, 
the diagnosis of extracranial metastasis of meningiomas 
should always be included in the differential diagnosis of 
patients with a medical history of intracranial meningioma, 
especially in the case of symptoms of liver disease. Since 
metastatic disease in meningiomas is extremely rare, there 
are currently no guidelines regarding the treatment or 
staging of this disease. However, our report showed that 
most hepatic metastases due to meningioma were treated 
by surgery and chemotherapy. This may be an option in 
the case of high-grade refractory recurrent meningiomas, 
or in the case of multiple meningiomas with systemic 
dissemination. 
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