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Case Report
Intraventricular meningioma admixed with  
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report with review of literature
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Abstract: A 42-year-old male presented with a history of headaches for the previous 2 weeks. Magnetic resonance 
imaging of the brain showed a 3 cm-sized well-defined, enhancing mass in the atrium of the right lateral ventricle. 
The tumor comprised two heterogeneous components: approximately one-third of the tumor exhibited complex and 
delicate papillary fibrovascular cores lined with uniform cuboidal-to-columnar epithelial cells, whereas the remain-
ing part was seen as a solid sheet comprising ovoid-to-spindle cells with plump cytoplasm, which occasionally had a 
whorling pattern. Further, immunohistochemical staining with cytokeratin 7 (CK7) and epithelial membrane antigen 
(EMA) clearly demarcated each component: the CK7+/EMA- choroid plexus papilloma and CK7-/EMA+ meningio-
ma. This report provides a description of an unusual case of concomitant choroid plexus papilloma and ventricular 
meningioma presenting as a single mass, along with a review of relevant literature. 

Keywords: Choroid plexus papilloma, meningioma, intraventricular tumor

Introduction

Intraventricular tumors account for 2%-7% of all 
intracranial neoplasms [1]. They are classified 
according to their pathologic origins, which may 
include the walls of the ventricular system, the 
septum pellucidum, and the choroid plexus [2]. 
Based on the composition and patient’s age, 
differential diagnosis primarily reveals choroid 
plexus papilloma (CPP) in patients under the 
age of 10 years, low-grade glioma in patients 
aged 10-40 years, and metastases, lymphoma, 
and meningioma (MG) after the fourth decade 
of life [3]. 

MG is the most common intracranial tumor, 
accounting for approximately 20% of all primary 
brain neoplasms [4]. They typically arise in the 
supratentorial compartment, and intraventricu-
lar MG constitutes approximately 0.5%-2% of 
all intracranial MGs [4, 5]. CPP is a rare benign 
neoplasm of the central nervous system, repre-
senting 0.3%-0.8% of all brain neoplasms and 
<1% of all intracranial neoplasms in adults [6]. 
CPP is commonly found surrounded by normal 

choroid plexus structures such as the lateral 
ventricle [1, 6]. In childhood, CPP usually devel-
ops in the lateral ventricle with its atrial level as 
the most common site [7]. In adults, it frequent-
ly occurs in the fourth ventricle and/or lateral 
recess [8]. 

The occurrence of brain tumors with different 
pathologies in a single mass is rare [9]. In par-
ticular, the simultaneous presentation of a CPP 
and an MG as a single mass in the intraventric-
ular system has never been reported. Herein, 
we describe an unusual case of concomitant 
CPP and MG in the lateral ventricle, supple-
mented with a review of pertinent literature. 

Case presentation

Clinical features

A 42-year-old male presented with a history of 
headache for the previous 2 weeks. The pain 
was described as dull, intermittent, and not 
localized to one side. Neurological examination 
showed no signs of sensory, motor, or cranial 
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imaging revealed residual linear or nodular 
enhancement along the right choroid plexus 
and right ventricular wall with hemorrhage, 
indicative of a residual tumor at the surgical 
site. Three months later, gamma knife radiosur-
gery was performed on the suspected resi- 
dual tumor. The patient was alive without tu- 
mor recurrence 5 months after surgery.

Discussion

Here, we report an unusual case of a CPP and 
an MG constituting a single mass in the lateral 
ventricle. To date, only two cases with coinci-
dental CPP and MG have been reported in the 
English literature (Table 1) [10, 11]. In Case 1 
(Table 1), a 45-year-old female experienc- 
ed headache for 2 months, accompanied by 
sensory and motor impairments due to exten-
sive involvement of the lower cranial nerves 
and tumor adherence to the medullary pia.  
The CPP and MG were separate but both tu- 
mors had developed in the extraventricular 
area. In Case 2 (Table 1), a 45-year-old female 
complained of progressive confusion and al- 
tered sensory and motor functions. The CPP 
was filling the fourth ventricle, whereas the  
MG was distinctly located at the craniocer- 
vical junction. Unlike these cases, the present 
case showed an admixture of CPP and MG  
within a single mass in the intraventricular 
space. As the tumor was located in the ventri-
cle, clinical presentation was mainly character-
ized by obstructive hydrocephalus and func-
tional deficits in the neurological systems were 
absent. 

Patients with two distinct primary intracrani- 
al neoplasms are very rare [12, 13]. In particu-
lar, it is extremely rare for multiple primary 
intracranial neoplasms to develop concurrent- 
ly in patients without prior intracranial radio-
therapy or underlying phacomatoses such as 
neurofibromatosis-2 or tuberous sclerosis [14]. 
Approximately, fewer than 100 cases of multi-
ple concurrent primary intracranial neoplasms 
have been reported, and the majority of coinci-
dental intracranial neoplasms are MGs and gli-
omas [14, 15]. Of all primary intracranial neo-
plasms, MGs are well-known to occur concur-
rently with other types of tumors [16, 17]. This 
may be due to the indolent course of such 
tumors, which allows its prolonged clinical evo-
lution before diagnosis. Further, detection of 
MGs is primarily incidental [13, 18].

nerve abnormalities. He had a history of hepa-
titis B virus-associated liver cirrhosis, but no 
history of surgery, stroke, or a familial history of 
stroke or cancer. Magnetic resonance imaging 
(MRI) of the brain showed a well-defined and 
enhancing mass in the atrium of the right lat-
eral ventricle, measuring 3.3 × 2.8 × 2.6 cm 
(Figure 1A). Obstructive dilatation of the occipi-
tal and temporal horn of the right lateral ven-
tricle was observed. Based on radiologic exami-
nation, possible differential diagnoses included 
intraventricular MG, CPP, and exophytic intra-
axial tumors. Cerebral angiography revealed 
that the mass was supplied by the right ante- 
rior and posterior choroidal arteries. Tumor 
embolization was technically difficult because 
of the thin wall of the supplying blood vessel. 
Therefore, the mass was surgically resected. 

Pathologic findings

Microscopic examination of the mass revealed 
two different tumors: CPP and MG (Figure 1B). 
The CPP was composed of complex and deli-
cate papillary fibrovascular cores covered by 
uniform cuboidal-to-columnar epithelial cells. 
Tumor cells were round to oval with monoto-
nous, basally located nuclei and plump eosino-
philic pale cytoplasm (Figure 1C). The border of 
the CPP was partially intermingled with the MG 
component, which was arranged in lobules with 
occasional whorling patterns. Tumor cells had 
ovoid-to-spindle shaped nuclei with pink cyto-
plasm and indistinct cell membranes (Figure 
1D). In both the CPP and MG, cytologic atypia 
was minimal and mitotic figures were absent. 

Immunohistochemical staining

Immunohistochemical staining of the CPP was 
strong and diffuse positive for cytokeratin 7 
(CK7, 1:200, clone OV-TL, Dako, Glostrup, Den- 
mark) and was negative for the epithelial mem-
brane antigen (EMA, 1:100, clone GP1.4, Leica 
Biosystems: Novocastra, UK) (Figure 1E). In 
contrast, tumor cells in the MG were diffusely 
positive for EMA and negative for CK7 (Figure 
1F). The proliferative labeling index measured 
by Ki-67 expression (1:100, clone MIB-1, Dako, 
Glostrup, Denmark) was less than 2% for both 
tumors. 

Clinical course

The patient was discharged on postoperative 
day 13 without complications. Follow-up brain 
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An admixture of CPP and MG within a single 
mass may complicate diagnosis during patho-

logic examinations. The main histologic differ-
ential diagnoses for such tumor samples in- 

Figure 1. (A) Brain MRI shows a well-defined and intense enhancing mass in the atrium of the right lateral ven-
tricle. (B) The ventricular tumor comprises two distinct components: a choroid plexus papilloma (white arrow) and 
meningioma (black arrow). (C) In the choroid plexus papilloma, complex and delicate papillary fibrovascular fronds 
are covered by a single layer of uniform cuboidal-to-columnar epithelial cells. (D) Meningioma cells are arranged in 
lobules and are packed together in short fascicles, forming whorls and syncytial structures. (E) In the choroid plexus 
papilloma, tumor cells are negative for immunohistochemical staining of the epithelial membrane antigen (EMA, 
1:100, clone GP1.4, Leica Biosystems: Novocastra, UK). (F) In contrast, tumor cells are diffusely and strongly posi-
tive for EMA in the meningioma component. (B-D, Hematoxylin and eosin; B, Scan view; C, D, × 40; inset, × 400; E, 
F, EMA, × 200).



Choroid plexus papilloma and meningioma

548 Int J Clin Exp Pathol 2021;14(4):545-550

clude papillary MG, papillary ependymoma, and 
metastatic carcinoma with papillary features 
[1]. Papillary MG is an MG in which the perivas-
cular pseudopapillary pattern involves most of 
the tumor [20]. The detection of high-grade his-
tologic features with aggressive presentation is 
sufficient for a conclusive diagnosis of a papil-
lary MG [1]. Papillary ependymomas exhibit fin-
ger-shaped processes lined with a single layer 
of cuboidal cell with smooth surfaces as well as 
glial fibrillary acidic protein-positive tumor cell 
processes. CPP can be distinguished from a 
papillary ependymoma by bumpy and hobnail 
cellular surfaces that are not characterized by 
extensive glial fibrillary acidic protein immuno-
reactivity [1].

The pathophysiology of the simultaneous de- 
velopment of multiple primary intracranial neo-
plasms at the same location remains unclear, 
especially the occurrence of intermingled com-
ponents of CPP and MG. Various mechanisms 
have been proposed to explain concurrent  
primary intracranial tumors [20-28]. First, the 
concurrent occurrence of various tumor types 
at the same anatomical site may be due to  
the collision of two discrete tumors [20-22]. 
Second, the first tumor may act as a stimulant 
and cause excessive growth or metaplasia, 
leading to the development of a second tumor 
[23]. The slow growth of benign early tumors is 
generally considered to be a stimulus that 
leads to the production of microenvironmental 
factors, which may induce the growth of oth- 
er de novo tumors [24-26]. Third, development 
of the mixed tumor may be associated with  
the independent development of two elements 
or bidirectional differentiation from common 
progenitor cells [27, 28]. Fourth, in rare situa-
tions, commonly occurring tumors may acci-
dently present at the same site [24-26]. De- 
spite some evidence for the aforemention- 
ed theories, plausible underlying mechanisms 

have not been conclusively proven. Further 
research and additional case studies are need-
ed to develop a comprehensive understanding 
of the mechanisms that drive the simultaneous 
occurrence of multiple intracranial neoplasms.

In our patient, both CPP and MG were present 
in the right ventricle and could be removed 
using one surgical approach. A small remnant 
of the CPP remained attached to the pia of the 
medulla due to adherence. This tumor remnant 
was observed at the 3-month follow-up MRI 
scan. Equivocal growth was seen in serial imag-
ing, following which gamma knife radiosurgery 
was successfully applied. 

In conclusion, this is the first case report of 
coincident CPP and MG at the same locus of 
the lateral ventricle. This rare presentation of 
intraventricular tumors suggests that an admix-
ture of tumors with papillary and lobular growth 
patterns in a single intraventricular mass may 
be due to the coincidental development of a 
CPP and MG at the same site. 
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Table 1. Summary of cases with coincidental choroid plexus papilloma and meningioma
Case (Ref.) Age/Sex Clinical presentation Tumor location and size Tumor continuity
1 (10) 45/F Headache for 2 months

Sensory and motor deficit
CPP: Petrotentorial junction, 2.5 cm 
MG: Cervicomedullary junction, 5 cm 

Noncontiguous

2 (11) 45/F Progressive confusion for 2 months
Sensory and motor deficit

CPP: Fourth ventricle, 4.4 cm
MG: Craniocervical junction, 2.3 cm

Noncontiguous

Present case 42/M Headache for 2 weeks
No sensory and motor deficit

CPP and MG: Lateral ventricle, 3 cm Contiguous

Abbreviations: CPP, choroid plexus papilloma; MG, meningioma.
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