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Summary

Choroid plexus papillomas (CPP) are rare intracranial

tumours with a favourable long-term outcome after sur-

gical excision. Although they are histologically benign,

local recurrences may occasionally occur, but lepto-

meningeal dissemination is exceptional. We report an

unusual example of a fourth ventricle choroid plexus

papilloma with diffuse leptomeningeal seeding. Neither

the initial tumour nor the recurrence showed malignant

histological features. Treatment with systemic and intra-

thecal chemotherapy was ineffective in this patient. We

review the literature concerning leptomeningeal dissem-

intation of benign choroid plexus papillomas.

Keywords: Choroid plexus papilloma; choroid plexus

tumours; disseminated choroid plexus papilloma; lepto-

meningeal seeding.

Introduction

Choroid plexus tumours represent 0.4–0.6% of intra-

cranial tumours at all ages [1, 26]. The World Health

Organization (WHO) classification of tumours distin-

guishes two types, choroid plexus papilloma (benign)

and the choroid plexus carcinoma (malignant). Papillo-

mas represent 60–80% of all choroid plexus tumours.

Characteristically, they are neoplasms composed of pa-

pillae formed by a single layer of cuboidal or columnar

cells, overlying a layer of vascularised connective tissue,

with low mitotic activity [1, 26]. Complete resection

should result in a cure and recurrence of the tumour is

rare. Although nodular single metastases have been oc-

casionally reported, the occurrence of a diffuse leptome-

ningeal seeding from a benign CPP is exceptional. We

have conducted a thorough review of the literature per-

taining to this topic and present a case exemplifying the

rare occurrence of diffuse leptomeningeal seeding of a

benign choroid plexus papilloma.

Literature review

The data for this review were gathered using the medline

database (PubMed, http:==www.ncbi.nlm.nih.gov=entrez=

query.fcgi). A combination of the words ‘‘choroid plexus

papilloma’’, ‘‘metastasis’’, ‘‘metastases’’, ‘‘disseminated’’

and ‘‘seeding’’ were used. Fifteen articles were initially

selected and, after reading them, 14 new articles pertain-

ing to the subject were identified and added to the selec-

tion. In a second stage, these 29 articles were carefully

scrutinised and out of them 15 articles, reporting 16

patients, were finally selected. The criteria for selection

were: 1) resection of a benign CPP that produced distant

seeding, 2) reported after advent of computed tomogra-

phy, and 3) English, French or Spanish literature.

Analysis of literature review

Our literature review included 15 articles reporting 16

patients with CPP associated with dissemination pub-
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lished [6, 9, 12, 13, 15–17, 20, 24, 25, 27, 34, 36, 37, 41]

in the post-CT period (Table 1). Before this period, in

1960, Matson and Crofton [23] published a review of 67

tumours of the choroid plexus of which 56 were CPPs

and 11 choroid plexus carcinomas. They encountered 6

instances of dissemination of the CPPs, one of them with

malignant progression. The majority of patients operated

on for these tumours in the pre-CT period showed severe

deficits and seeding, when it occurred, was demonstrated

only when post-mortem examination was undertaken. In

1970 Rovitt et al. [32] reviewed 234 previous CPPs and

included 11 patients of their own. They noted that in

3.7% the tumours were multiple, presenting simulta-

neously in more than one site, but no data about dissem-

ination were given.

In 1977 and 1981 Wolfson and Brown [40] and

Masuzawa et al. [22], respectively, reported two new ex-

amples of disseminated CPPs in which ultrastructural

studies were performed in both primary and secondary

neoplasms. They found that ultrastructure was quite sim-

ilar in the primary and the secondary tumour. The main

difference was found in the capillary endothelium in

that the secondary neoplasm was vascularised by vessels

typical of the site of implantation and not by vessels

from the choroid plexus. Light microscopy was more

useful to detect any malignant change, such as the in-

creased number of mitoses and nuclear pleomorphism

that were found in the patient reported by Masuzawa

et al. [22].

In the examples of disseminated CPPs confirmed by

CT or MRI that we have collected (including the one we

are reporting), the mean age at presentation of the pri-

mary tumour was 32.9 years (range between 3 and 51

years), and the interval until tumoral dissemination

ranged between 0 and 19 years with a median of 5 years.

In 3 patients [6, 9, 17] the dissemination was diagnosed

at the same time as the primary tumour. There was a

predilection for females (64.7%). All primary tumours

but one [13] was located in the posterior fossa.

In 2 reports [12, 24], no data about the extent of

resection was available. Gross total resection of the

primary tumour was achieved in 9 patients [12, 15,

17, 20, 24, 25, 27, 36, 41] besides the patient we are

reporting, and no additional treatment was applied ex-

cept in the patient reported by Talacchi et al. [36], who

received radiotherapy after the surgery. Subtotal re-

section of the primary tumour, achieved in 5 patients

[6, 9, 16, 34, 37], was followed by additional therapy

(radiotherapy) only in the patient reported by Jagielsky

et al. [16].
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Distant seeding can be subdivided into three differ-

ent types, (1) diffuse leptomeningeal seeding (includ-

ing drop metastasis), (2) intraparenchymal and (3)

intraventricular lesions. Diffuse leptomeningeal seed-

ing is the most frequently encountered and although

generally affects the spinal cord and the infratentorial

compartment, suprasellar leptomeningeal seeding has

been reported in 5 patients [15, 24, 25, 27, 36]. A

cystic appearance of the leptomeningeal dissemina-

tion has occurred in 2 patients [17, 24], leading to a

preoperative diagnosis of cysticercosis. Intraparenchy-

mal or intraventricular masses are more uncommon,

and have been noted in 3 and 4 patients, respectively

[9, 12, 13, 16, 20, 34, 37]. Local recurrence togeth-

er with distant seeding has been noted in 9 patients

as well as in our patient [12, 15, 16, 20, 24, 34,

36, 37].

Histopathological analysis confirmed the diagnosis of

CPP in all patients and this was also the diagnosis in

most of the secondary tumours examined. Only in the

patient reported by Niikawa et al. [27] was malignant

transformation of the secondary tumour recorded. In

the remaining examples the same benign histology was

seen, although some features of ‘‘malignancy’’, namely

pleomorphism, brain infiltration, increased celullarity or

mitoses, have been noted. Immunohistochemical study

data were available in 7 cases [15–17, 25, 34, 37, 41] in

addition to the present report.

Management of the secondary tumour was not standard-

ised and a wide range of modalities of treatment have

been used including gross total resection, subtotal re-

section, biopsy or no surgical intervention, alone or in

combination with radiotherapy, radiosurgery and sever-

al chemotherapeutic schemes. Two patients died in the

follow-up period besides the patient we are reporting

[16, 36], at 2 months, 1 year and 2 years, respectively.

Among the remaining fourteen patients, one of them is

free of disease [15], six patients have stable disease [9, 24,

27, 34, 37, 41], and three patients are in clinical or radio-

logical progression [17, 20, 24]. In four patients, no data

about outcome and follow-up are available [6, 12, 13, 25].

Case report

This 20-year-old woman was operated on August 1997,

to completely remove a tumour of the fourth ventricle

(Fig. 1). Histopathological examination revealed a well

differentiated CPP with absence of anaplasia, necrosis,

parenchymal invasion or other features of malignancy

(Fig. 2A). The MIB-1 index was less than 1%. The tu-

mour cells were diffusely positive for S100 protein stain

(Fig. 2B).

Fig. 1. Gadolinium enhanced T1-weighted MRI showing an enhancing mass in the inferior region of the fourth ventricle and foramen magnum
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The patient was asymptomatic for six years and the

routine surveillance MRI’s did not show any residual

tumour. In October 2003, she presented to our service

with a progressive palsy in both arms, and paraesthesiae

in her left leg, that progressed to a cauda equina syn-

drome within two months. MRI demonstrated tumour

deposits in the cerebellar tonsils and obex, around both

cavernous sinuses and along the dorsal surface of the

cervical and thoracic spinal cord down to T3, together

with cervical syringomyelia and syringobulbia (Fig. 3).

Furthermore, the conus medullaris and cauda equina

roots showed a diffuse meningeal enhancement and

some ‘‘drop’’ metastases (Fig. 4). Believing that the

tumour had evolved to a malignant form, namely to a

choroid plexus carcinoma (CPC), we performed a cervi-

cal laminectomy at C7 level, in order to obtain a sample

for histological examination. This again showed a well-

differentiated papillary neoplasm, without mitoses or

anaplasia, and a positive stain to S100 protein (Fig. 5A

and B). The MIB-1 index was less than 2%. Both, the

primary and the disseminated lesions, showed diffuse

reactivity to GFAP (Fig. 6). Focal arachnoidal infiltra-

tion could be observed, but was not considered a defini-

tive feature of malignancy, and the final diagnosis was

CPP. As the lesion was considered unresectable, the pa-

tient was treated with chemotherapy (intrathecal Ara-C,

together with systemic Cisplatinum, Bleomycin and VC

16), but this treatment could not halt the progression of

the disease and she died two months after the biopsy.

Fig. 2. Histological sections of the original lesion: (A) H=E, 40�:

papillary architecture and no apparent cytological atypias, (B) S100

stain, 20�: diffuse reactivity to S100 protein

Fig. 3. Gadolinium enhanced T1-weighted MRI showing local recurrence in the cerebellar tonsils and obex (A), and tumour seeding along the

dorsal surface of cervical and thoracic spine until T3, together with cervical syringomyelia and syringobulbia (B)

Leptomeningeal seeding from CPP 1233



Fig. 5. Histological sections of the disseminated lesion: (A) H=E, 40�: pap-

illary architecture and columnar epithelium, without cytological malignancy,

(B) S100 stain, 20�, with diffuse reactivity, similar to the primary neoplasm

Fig. 4. Gadolinium enhanced T1-

weighted MRI showing a ‘‘drop’’ meta-

stasis (A), and diffuse leptomeningeal

enhancing in the conus medullaris and

cauda equina (B)

Fig. 6. Histological sections showing positive staining for GFAP in

both the original (A) and (B) the disseminated lesion (GFAP stain, 20�)
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Discussion

There are several accepted criteria to distinguish CPC

from CPP. They were first developed by Lewis in the

1960s, later refined by Russell and Rubinstein in the

1980s, and now recoded by the World Health Organiza-

tion [18, 19, 33]. These criteria are: 1) obvious invasion

of adjacent neural tissue with the infiltrating cells ex-

hibiting a poorly defined pattern of growth, 2) loss of

regular papillary architecture, and 3) evidence of cellular

malignancy (increased mitotic activity, nuclear atypia

and necrosis). In spite of these strict criteria, the differ-

ence between choroid plexus tumours may not be clear

in some instances. On the one hand, there are tumours

with mixed characteristics (benign histoarchitecture, but

with areas of anaplasia and mitotic figures), that are

difficult to classify and have a more aggressive behav-

iour than CPPs [30, 29] corresponding to the ‘‘atypical’’

CPP; on the other hand, in the experience of other

authors, some of these criteria, when present alone, are

not associated with a worse outcome. In 1991, Paulus

and J€aanisch [29] reported a review of 52 patients with

tumours of the choroid plexus, and identified several

factors associated to local recurrence and=or fatal out-

come. These factors, in order of decreasing significance,

are: less than 50% of tumour cells heavily positive for

S100, presence of mitosis, absence of transthyretin-posi-

tive tumour cells, brain invasion by neoplastic cell nests,

absence of marked stromal oedema and presence of ne-

crotic areas. Others features, usually associated with ma-

lignancy, such as nuclear pleomorphism, blurred papillary

structure or increased cellular density, did not correlate

with a more aggressive behaviour, and the presence of

necrosis or brain invasion occupied a secondary place.

Other reports, designed to identify prognostic factors

in choroid plexus tumours, have confirmed the prognos-

tic importance of the S100 protein, and have also shown

the prognostic value of the MIB-1 labelling index that

was 3.7% for the papilloma group, and 14% for carcino-

mas [35, 38]. In fact, there are several reports in the

literature that show malignant evolution from CPPs to

choroid plexus carcinomas, in which the presence of

mitoses was the only feature of malignancy in the first

specimen [4, 5, 14].

In 2001, Levy et al. [18] found that out of 12 CPPs

they had operated upon, 4 showed parenchymal infiltra-

tion by the tumour. Although these patients were treated

only with surgical resection, they did not show a differ-

ent evolution. They conclude that parenchymal infiltra-

tion by itself should not be considered as a criterion of

malignancy.

The importance of determining as exhaustively as pos-

sible the tumour type and identifying unfavourable prog-

nostic factors is related to the need to determine the best

treatment protocol in each individual case. While CPCs

need adjuvant therapy with chemotherapy and=or radio-

therapy, CPPs should be managed with surgery alone

[25, 30, 39]. When poor prognostic indicators can be

identified in a CPP that has been totally removed, the pa-

tient should have a close follow-up, but if there is any

residual tumour, adjuvant therapies should be undertaken.

We report a patient with a CPP in which histological

features of poor prognosis were absent but exhibited a

malignant behaviour. This has been reported occasional-

ly in the literature, and, curiously, almost all secondary

tumours retained a benign histology; only some scarce

signs of malignancy can be detected when compared

with the primary tumour, namely, slight increase in mi-

toses or celullarity, focal parenchymal infiltration or

nuclear pleomorphism, that occasionally lead to the di-

agnostic of ‘‘atypical’’ CPP. Only in one patient did the

tumour evolve to a malignant CPC [27].

Management of these disseminated CPPs is based in

the experience obtained from isolated clinical reports. In

our patient, the diffuse leptomeningeal seeding prevented

surgical removal. In view of several reports that had

shown a good response to chemotherapy for CPCs with

local recurrence or with subtotal resection [2, 3, 7, 8, 10,

11, 28, 31, 37], and for CPPs with multiple local recur-

rences [21], we decided to treat our patient with Ara-C

intrathecal together with systemic Bleomycin, Cisplati-

num and VC-16, but could not induce tumour regression.

Conclusions

It is accepted that when total surgical resection can be per-

formed in CPPs there is no need of adjuvant therapy.

Dissemination of this tumour is exceptional and, in those

instances, treatment is based on isolated experiences.

Chemotherapy, effective in some choroid plexus tumours,

could not induce any response in our patient. With this re-

port, we want to demonstrate a rare behaviour of these be-

nign tumours, adding our experience to the literature about

leptomeningeal dissemination of low grade neoplasms.
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Comments

The authors present the case of a 20-year old female who underwent gross

total resection of a ‘‘benign’’ choroid plexus papilloma only to represent

6 years later with diffuse leptomeningeal seeding. Biopsy of the cervical

deposit showed well differentiated papillary tumour without histologic

evidence of malignant progression. In view of the extensive nature of

the recurrence, chemotherapy was offered but unfortunately the patient

succumbed 2 months after the biopsy. The literature concerning this

curious behaviour was carefully reviewed using the Medline data base.

Although a number of factors were associated with a worse out-

come, reduced staining for S100 protein appeared to be consistently

so. Interestingly classic features associated with malignant progres-

sion e.g. parenchymal infiltration, the presence of necrosis, nuclear

pleomorphism and increased cellularity were less important in this

regard. A higher labelling index was also associated with a poorer

prognosis.

EJ St. George

Glasgow

Ortega-Martinez et al. present an illustrated review of a choroid plexus

papilloma with unexpected late metastases=seeding leading to poor

outcome.

The paper also summarizes similar cases found in the literature and

provides an excellent clinico-pathological summary of such cases.

The manuscript highlights the difficulties of drawing a sharp line

between choroid plexus papillomas and carcinomas stating that almost

all secondary appearances that have been reviewed displayed benign

histopathological characteristics.

András B€uuki

Pecs

This is a well written and interesting case report on a patient with wide

dissemination of an apparently well-differentiated choroid plexus tu-

mour. The literature is well reviewed and the problem of distinguishing

choroid papillomas from choroid plexus carcinoma and metastatic

adenocarcinoma are discussed.

R. O. Weller

Southampton
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