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Summary

Background. Choroid plexus papillomas are rare, accounting for
less than 1% of all intracranial tumours in adults. However, they are
relatively more common in childhood and constitute 1.5 to 4% of
intracranial tumours. They are most often located in the lateral ven-
tricle, followed by the fourth and third ventricles and, rarely, in the
cerebellopontine angle. Bilateral lateral ventricle choroid plexus
papilloma is very rare and only a few cases has been reported.

Clinical presentation. A 3-year-old boy was admitted to our hos-
pital with a history of irritability and vomiting. Neurological exam-
ination on admission was normal. A head computed tomographic
scan and magnetic resonance imaging showed tumours in both lat-
eral ventricles, hydrocephalus and a left temporal arachnoid cyst.
The bilateral intraventricular mass enhanced densely and homoge-
neously. A presumptive diagnosis of choroid plexus papillomas was
made.

Intervention. The initial surgery was performed for removal of the
lesion in the right lateral ventricle, and 20 days later removal of the
left lateral ventricle tumour was carried out. Bilateral temporopar-
ietal craniotomy and total removal of tumours was performed. Hy-
drocephalus was controlled by total tumour resection from both
sides. The histology of these tumours was the same and revealed
choroid plexus papilloma.

Interpretation. Bilateral choroid plexus papilloma is extremely
rare and distinct from diffuse villous hypertrophy and their surgical
approaches are different from each other. Differential diagnosis
should be made by MRI preoperatively. If bilateral choroid plexus
papilloma is detected, total surgical resection should be performed.
Total surgical removal of the neoplasm not only cures the tumour
but also may lead to complete resolution of the hydrocephalus.

Keywords: Children; choroid plexus papilloma; lateral ventricular
tumour.

Introduction

Intraventricular lesions in children may arise from a
variety of pathologies, including subependymal giant
cell astrocytoma, astrocytoma, meningioma, ependy-

moma, metastases, choroid plexus carcinoma (CPC),
choroid plexus papilloma (CPP), colloid cyst or others
[10, 12, 30, 33]. Of these, choroid plexus tumours ac-
count for approximately 3% of all primary brain tu-
mours in children, with the majority of cases (up to
90%) having a diagnosis of CPP [10, 12, 30]. The liter-
ature for paediatric populations indicates that 67 to
75% of all choroid plexus tumours are located in the
lateral ventricles, 15% in the fourth ventricle, and 8%
in the third ventricle [10, 12, 16, 28-30].

We present a rare case of bilateral lateral ventricle
choroid plexus papilloma and review the literature on
this topic.

Case report

A 3-year-old boy admitted to our hospital with a history of irrita-
bility and vomiting. Neurological examination on admission was
normal. Contrast and noncontrast head computed tomographic
(CT) scan demonstrated bilateral tumour in the lateral ventricles,
hydrocephalus and left temporal arachnoid cyst (Fig. la,b). Mag-
netic resonance imaging (MRI) disclosed a bilateral intraventricular
tumour centred around the ventricular trigone and hydrocephalus
(Fig. 2). The bilateral intraventricular mass was enhanced densely
and homogeneously. A presumptive diagnosis of choroid plexus
papillomas was made.

Operative procedure. A right temporoparietal craniotomy was
performed. After the dura was opened, a linear incision in the supe-
rior temporal gyrus was made. We attempted to first identify and
coagulate the vascular pedicle of the tumour, to reduce blood loss,
which was carried out. A greyish-red lobulated vascular lesion in the
right lateral ventricle was exposed and total removal of tumour was
performed. After surgery, left hemiparesis developed on 19th post-
operative day and, CT scans showed tumour in the left lateral ven-
tricle and subdural fluid collection in the right fronto-parietal area
(Fig. 3). The second surgical procedure was performed 20 days after
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Fig. 1. (a) Axial non-contrast CT scan demonstrating tumour of the
lateral ventricles bilaterally and hydrocephalus. (b) Axial contrast
enhanced CT scan demonstrating an enhancing tumour of the lateral
ventricle bilaterally with hydrocephalus

the first operation. After left temporoparietal craniotomy the dura
was opened, a linear incision in the superior temporal gyrus was
made. Firstly, the vascular pedicle of the tumour was coagulated
and greyish-red lobulated vascular lesion in the left lateral ventricle
was exposed and total removal of tumour was achieved (Fig. 4). The
patient was discharged 1 week after surgery without neurological
deficit.

Histologically typical CPP’s were identified. The microscopic ex-
amination of both tumours showed arborizing papillae lined with a
single layer of columnar epithelium. There were no mitotic figures.
The nuclei were basally located and there was no hyperchromasia.
No invasion into the surrounding brain was seen (Fig. 5a—c).

One month after surgery, neurological examination was normal.
Three month after surgery, neurological examination was normal
and MRI scans demonstrated no residual or recurrent tumour and
no hydrocephalus (Fig. 6a,b). The patient’s hydrocephalus was
cured by the bilateral tumour removal.

Discussion

CPP’s are rare, accounting for less than 1% of all
intracranial tumours in adults [10, 12, 16, 26, 30].
However, they are relatively more common in child-
hood and constitute 1.5 to 4% of intracranial tumours

Fig. 2. Axial enhanced MRI demonstrating a lobulated enhancing
mass in the bilateral lateral ventricular trigone

Fig. 3. Axial non-contrast CT scan demonstrating tumour of the
left lateral ventricle and subdural fluid collection on the right fronto-
parietal area

Fig. 4. Axial non-contrast CT scans demonstrating total resection of
the tumours
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[12, 16, 26, 28, 29]. CPP can be found at all ages, the
majority (70%) present in children less than 2 years of
age [10, 12, 16, 27-30].

In adults, the CPP is most often located in the fourth
ventricle, whereas in children it usually arises in the
lateral ventricle, followed by the fourth and third
ventricles and, rarely, in the cerebellopontine angle
[10, 12, 13, 22, 26, 30]. The previously common belief
that the left lateral ventricle is most commonly in-
volved has not been substantiated by more recent re-
ports [3, 6, 14, 15, 19, 20, 23]. Their location in the
both lateral ventricles, as in the present case, is very
rare and only a few cases have been reported [8, 26].
Matson and Crofton reported 16 cases and collected
another 67 from the literature, but only six of these 83
patients had bilateral papillomas [17]. Rovit, ez al., [24]
reviewed 245 cases of choroid plexus papilloma (11 of
their own and 234 from the literature) and found bi-
lateral papillomas in only six cases.

CPPs should be distinguished from bilateral villous
hypertrophy. Diffuse villous hypertrophy of the cho-
roids plexus, as described by Davis [7] in 1924, has
often been erroneously referred to as bilateral choroid
plexus papillomas. A papilloma by definition implies
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a discrete mass; thus, it is distinct from villous hy-
pertrophy, in which diffuse enlargement of the cho-
roids plexus in both lateral ventricules with normal
histological appearance, is often associated with hy-
persecretory function. Both lesions have similar histo-
pathological features, so there seem to be some prob-
lems with distinguishing choroids plexus papilloma
from hypertrophy. Differential diagnosis should be
made especially by CT and MRI findings [11]. In the
present case, we made a diagnosis of papilloma of the
choroid plexus in both lateral ventricles for the fol-
lowing reasons. Computerized tomography and MR
images indicated that the choroid plexus papilloma of
each lateral ventricles was densely and homogeneously
enhanced. Papillomas have a tendency to appear mot-
tled, lobulated, homogeneous enhancing masses with-
out paranchymal invasion and necrosis on MRI scans
as in our patient. Their frond-like projections and as-
sociated hydrocephalus are characteristic [2, 4, 22, 25,
31, 32].

CPP’s have histological features that are very simi-
lar to those of the normal choroid plexus. The papil-
loma’s epithelium is more complicated and more
cellular than the normal plexus. The normal plexus

Fig. 5. (a) Choroid plexus papilloma of the right ventricle. Columnar
cells rest upon distinct fibrovascular stalks (HE x 40). (b) Choroid
plexus papilloma of the left ventricle (HE x 100). (c) The epithelial
surface of the choroid plexus papilloma (HE x 200)
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Fig. 6. (a) Postoperative axial MRI demonstrating total resection
of the bilateral lateral ventricular trigone tumour without hydro-
cephalus. (b) Postoperative coronal MRI demonstrating total resec-
tion of the bilateral lateral ventricular trigone tumour without
hydrocephalus

cells are regularly spaced, domed, cobblestone-like,
whereas papillomas have more crowded cells with
high nuclear-cytoplasmic ratio. Within the papilloma
group, some lesions show significant cytological aty-
pia, increased nuclear-cytoplasmic ratios, and some
mitotic figures. These group of lesions are considered
as atypical papillomas [5, 19].

With modern neurosurgical practice, a cure should
be the aim for all children with CPP. Surgical resection
is considered to be the most effective treatment for
CPP’s, with gross total removal and minimal damage
to the surrounding neural elements being the ultimate
goal [1, 9, 13, 14, 16, 18, 22, 28, 29]. Choroid plexus
papilloma has a very good prognosis when surgery
is complete. There is no evidence that adjuvant ther-
apy has any role in the primary management of these
children. Management dilemmas of bilateral choroid
plexus papillomas are associated with the choice of
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surgical procedure, tumour vascularity, the treatment
of hydrocephalus and the value of adjuvant therapy.

Ventricular enlargement is seen in association with
most but not all CPP’s [13]. This may be due to a
combination of factors: over production of CSF, ob-
struction of CSF pathways by the tumour mass, or
subarachnoid scarring due to recurrent bleeding from
the tumour [6, 12, 13, 16, 20, 26]. Hydrocephalus usu-
ally resolves after complete tumour removal and chil-
dren do not usually require a permanent shunt [25].
The development of microsurgical techniques and me-
ticulous attempts to avoid reflux of bloody CSF into
the ventricular system seem to have a favourable
impact on hydrocephalus resolution postoperatively
[15, 20, 23]. Repeated surgical procedures, which are
necessary to control the associated hydrocephalus in
bilateral lateral ventricle CPP’s, may have played a
significant negative role for prognosis. In our patient,
hydrocephalus was controlled by bilateral total tumour
resection and repeated surgical procedures were not
needed to control the associated hydrocephalus.

Because the diagnosis is now facilitated by MRI,
a more definitive approach to this condition can be
planned. Surgical treatment of the diffuse villous hy-
pertrophy is distinct from bilateral choroid plexus
papilloma and differential diagnosis should be made
by MRI preoperatively. Craniotomy for open surgical
resection of the hypertrophic choroid plexus is asso-
ciated with considerable morbidity [21]. More recently
endoscopic contact coagulation of the hyperplastic
choroids plexus has been proposed for avoiding the
operative complications of open choroids plexus re-
section [11, 21].

Conclusion

Bilateral choroid plexus papilloma is extremely rare
and distinct from diffuse villous hypertrophy and their
surgical approaches are different from each other.
Differential diagnosis should be made by MRI pre-
operatively. If bilateral choroid plexus papilloma is
detected, total surgical resection should be performed.
Total surgical removal of the neoplasm not only cures
the tumour but also may lead to complete resolution of
the hydrocephalus.
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Comments

Bilateral choroid plexus papillomas are considerably rare; they
present specific features and prognosis. The authors report on a case
of bilateral choroid plexus papilloma and make an extensive general
review of choroid plexus tumours. The review is exhaustive and well
organised but would have been of more benefit if it had focussed
more specifically on bilateral lesions.

C. di Rocco

This is an interesting short report which describes the presentation,
imaging characteristics and surgical treatment of a young child with
bilateral choroid plexus papillomas. This case is one of a very limited
number of bilateral papillomas in the literature.

Another very rare and similar condition is that of diffuse villous
hypertrophy. While the authors indicate in their report that there are
clear features to distinguish this condition from bilateral papillomas,
I suspect in reality the nomenclature is dictated by size rather than
by any specific radiological or pathological features. As the authors
show, the treatment of the concomitant hydrocephalus with which
these patients present can be achieved by excising the lesion.

P. Chumas
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