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Tumors arising from the choroid plexus are not common.
They most often affect the pediatric population and account for
less than 1% of all central nervous system tumors. While
intermediate forms do exist, choroid plexus tumors are typically
described as either papilloma or carcinoma, with the latter being
encountered much less frequently. Their location is classically
confined to regions where normal choroid plexus resides. We
report a rare case of an adult female with a primary choroid
plexus papilloma arising from her cauda equina.

CASE REPORT
History and Presentation. A 52-year-old female presented to

neurosurgical attention with an 18-month history of progressive
buttock pain radiating into her right leg. The pain would
occasionally wake her from sleep and was aggravated by
standing and walking. She did not complain of any weakness or
numbness of her lower extremities, nor did she describe any
bowel or bladder dysfunction. Her medical history consisted
only of a benign thyroid lesion which was surgically resected 11
years prior to her presentation.

Examination. Her physical examination was unremarkable.
She did not have motor or sensory deficits and her deep tendon
reflexes were present and symmetrical. Magnetic resonance
imaging (MRI) investigation of her lumbar spine revealed a
well-defined, 2.5 cm intradural lesion at the L4-L5 level (Figure
1). The lesion was isointense on T1 imaging, mildly hyperintense
on T2 imaging and showed homogeneous enhancement with
gadolinium administration. The differential diagnosis consisted
of meningioma, neurofibroma, schwannoma and ependymoma.

Operation. The patient underwent a complete L4-L5
laminectomy followed by a midline durotomy. An encapsulated,
firm, multilobulated mass was encountered within the thecal sac.
The tumor was adherent to the dura as well as the L4 and L5
nerve roots on the right. Portions of the tumor coursed along the
nerve root into the neural foramen. At the superior aspect of the
tumor it appeared to be arising from the filum terminale. The
nerve roots were dissected off of the tumor capsule. The size of
the tumor prevented en bloc resection. Internal debulking was
performed initially to aid with dissection from the nerve roots. A
gross total resection was achieved. There were no changes in the
intraoperative neurophysiological monitoring throughout the
case. Quick section diagnosis was consistent with ependymoma.

Pathological Findings. Microscopic examination revealed a
tumor with a prominent papillary pattern (Figure 2). The
papillary fronds were cuboidal-to-columnar cells which lined a
fibrovascular stroma. Lining of tumor cells against a neuropil
was not demonstrated. The cells were predominantly
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monomorphic occasionally containing vacuoles. Extensive
immunohistochemical study revealed strong reactivity for CK7,
CK20, low molecular weight keratin, S100 protein, GFAP,
MAP2, BCL-2, CD56, TAB250 and SP3. Focal positivity of
EMA was seen along the borders of the papillae. Though
somewhat variable, CD99 and NSE, were also reactive. Nestin
studies showed both a reactive and non-reactive population of
cells within the tumor. Tumor cells were non-reactive for TTF-1,
thyroglobulin and CEA. Mitotic figures were exceedingly rare
and the MIB-1 index was less than 2% (Figure 3). Given the
phenotypical and immunohistochemical profile of this tumor an
initial diagnosis of low-grade papillary spinal tumor was made.
Notwithstanding the location of the tumor the diagnosis of
choroid plexus papilloma was favored.

Postoperative Course. The patient's pain improved after
surgery. She continued to have a normal neurological
examination, including her bowel and bladder function. Her

Figure 1: Mid-sagittal MRI investigation of the thoracic and lumbar
spine. T2-weighted imaging reveals an intradural tumor at the L4-5 level
(A). The tumor shows homogeneous enhancement on T1-weighted
imaging with gadolinium administration (B).
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hospital stay was uneventful and she was discharged home on the
third postoperative day. Given the diagnosis of choroid plexus
papilloma a contrast enhanced MRI of the brain was performed
to rule out the possibility of a drop metastasis from an
intracranial choroid plexus lesion. No intracranial pathology was
identified. She was referred to the oncology service for an
opinion regarding management of this interesting tumor. They
opted to observe the patient with serial clinical and radiological
examinations. The patient has undergone contrast enhanced MRI
investigations of the lumbar spine every three to six months for
approximately three years. Early postoperative studies revealed
mild nodular enhancement of the cauda equina and questionable
new enhancement of the cord at T11-12. These findings have
been stable on serial imaging.

DISCUSSION
Choroid plexus tumors are rare. They account for 0.3-0.6% of

all brain tumors1. Their average annual incidence is
approximately 0.3 per million people and they occur most
commonly in childhood, particularly in the first decade of life1-5.
The World Health Organization now recognizes three types of
choroid plexus tumors – papilloma (CPP), atypical papilloma
and carcinoma (CPC), with CPP outnumbering CPC by a ratio of
5:11,2.
Choroid plexus tumors are typically confined to the regions of

the central nervous system where choroid plexus is found.
Approximately half of all choroid plexus tumors are located in
the lateral ventricles, with another 40% in the fourth ventricle
and 5% in the third ventricle1,3,6. Multiple ventricles are involved
in 5% of cases1,3,6. Given their predilection to the ventricular
system cerebrospinal fluid (CSF) seeding and so-called "drop
metastasis" are occasionally encountered7-9. Less frequently
seen are cases of de novo intracranial extraventricular choroid
plexus tumors of the cerebellopontine angle (CPA)10-12, foramen
magnum13, suprasellar region14, or parenchyma14. Nearly all
reported cases of choroid plexus tumors involving the spinal
canal involved patients with a known intraventricular tumor7-9.
A primary choroid plexus papilloma of the spinal canal, as

described here, is exceedingly rare. Our literature review
identified only two similar cases15,16. Kurtkaya-Yapicier et al
were the first to report on an extradural choroid plexus papilloma
of the sacral canal in a 50-year-old woman15. She underwent
gross total resection of the tumor and there was no evidence of
radiographic recurrence after nine months of follow-up.
Boldorini et al. recently presented a case of a 60-year-old woman
with a primary choroid plexus papilloma of the sacral nerve
roots16. Their patient also underwent gross total resection with
no evidence of recurrence at one year postoperatively.
The microscopic appearance of the tumor in our case led us to

revise our initial differential diagnosis. Given the prominent
papillary pattern the following potential pathologies were
entertained – primary choroid plexus papilloma, myxopapillary
ependymoma, papillary ependymoma, metastatic papillary
carcinoma, papillary glioneuronal tumor, papillary tumor of the
pineal gland, choroid plexus papilloma secondary to drop
metastasis. The latter three were definitively ruled out by virtue
of the normal MRI investigation of the brain. Given the cellular
monomorphism, paucity of mitotic figures, low proliferative
index and negative immunostaining for thyroglobulin, TTF-1

and CEA the possibility of metastatic disease could also be
excluded. Furthermore, the high expression of cytokeratins and
EMA in carcinomas is rarely associated with immunostaining for
other proteins such as S-100 protein, GFAP and NSE as
described in the present case. While myxopapillary
ependymomas are also characterized by tumor cells radially
arranged around a stromal core, the absence of myxoid matrix
material and strong cytokeratin immunopositivity excludes this
diagnosis as well17. Papillary ependymomas are rare tumors
which also share a similar microscopic appearance to the tumor
presented here. Contrary to our case however, their stromal core
consists of glial cells (versus connective tissue) and lacks a
basement membrane. Furthermore, they are non-reactive for
synaptophysin. Notwithstanding the location of the tumor
presented here, the morphological and immunohistochemical
characteristics are consistent with a primary choroid plexus
papilloma of the cauda equina.
Hypotheses in the literature to explain the origin of a primary

choroid plexus papilloma within the spinal canal are scarce given
the novelty of the diagnosis. The notion of ectopic choroid
plexus has been described to explain the presence of choroid
plexus tumors with no connection to the ventricular system14,15.
Choroid plexus tissue has been described in cysts of the CPA,
oropharynx and supratentorial cerebrum18-20. The other
hypothesis set forth by Kurtkaya-Yapicier et al. was that of
choroid plexus metaplasia of ependymal cells15. Our tumor
specimens did not contain any normal ependyma or choroid
plexus tissue, making each of these hypotheses unlikely.
In conclusion, this case illustrates a low-grade papillary

neoplasm of the cauda equina whose characteristics are
consistent with a choroid plexus papilloma. While the location of
such a tumor is extremely rare there is evidence in the literature
to support it. Existing hypotheses to account for the "ectopic"
nature of such a tumor unfortunately cannot adequately explain
the case at hand.

Figure 2: Microscopic images of the tumor reveal a prominent papillary
pattern (hematoxylin and eosin; 10X). Cuboidal-to-columnar cells are
seen lining a fibrovascular stroma.

https://doi.org/10.1017/S0317167100010386 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100010386


THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

418

REFERENCES
1. Paulus W, Brandner S. Choroid plexus tumours. In: Louis DN,

Ohgaki H, Wiestler OD, Cavenee WK, editors. WHO
classification of tumours of the central nervous system. Lyon:
International Agency for Research on Cancer; 2007. p. 82-5.

2. Louis DN, Reifenberger G, Brat DJ, Ellison DW. Tumours:
introduction and neuroepithelial tumours. In: Love S, Louis DN,
Ellison DW, editors. Greenfield's neuropathology. 8th ed.
London: Hodder Arnold; 2008. p. 1898-902.

3. Janisch W, Staneczek W. Primary tumours of the choroid plexus.
Frequency, localization and age. Zentralbl Allg Pathol. 1989;
135:235-40.

4. Rickert CH, Paulus W. Tumors of the choroid plexus. Microsc Res
Tech. 2001;52:104-11.

5. Wolff JE, Sajedi M, Brant R, Coppes MJ, Egeler RM. Choroid
plexus tumours. Br J Cancer. 2002;87:1086-91.

6. Strojan P, Popovic M, Surlan K, Jereb B. Choroid plexus tumors: a
review of 28-year experience. Neoplasma. 2004;51:1306-12.

7. McCall T, Binnin M, Blumenthal DT, Jensen RL. Variations of
disseminated choroid plexus papilloma: 2 case reports and a
review of the literature. Surg Neurol. 2006;66:62-7.

8. Yu H, Yao TL, Spooner J, Stumph JR, Hester R, Konrad PE.
Delayed occurrence of multiple spinal drop metastases from a
posterior fossa choroid plexus papilloma. Case report. J
Neurosurg Spine. 2006;4:494-6.

9. Leblanc R, Bekhor S, Melanson D, Carpenter S. Diffuse
craniospinal seeding from a benign fourth ventricle choroid
plexus papilloma. Case report. J Neurosurg. 1998;88:757-60.

10. Kieserman S, Linstrom C, McCormick S, Petschenik AJ. Choroid
plexus papilloma of the cerebellopontine angle. Am J Otol. 1996;
17:119-22.

11. Jackson A, Panizza BJ, Hughes T, Reid H. Primary choroid plexus
papilloma of the cerebellopontine angle: magnetic resonance
imaging, computed tomographic and angiographic appearances.
Br J Radiol. 1992;65:754-7.

12. Martin N, Pierot L, Sterkers O, Mompoint D, Nahum H. Primary
choroid plexus papilloma of the cerebellopontine angle: MR
imaging. Neuroradiology. 1990;31:541-3.

13. Nomura H, Momma F, Furuichi S, Okamoto J. Primary choroid
plexus papilloma of the foramen magnum. Case report. Neurol
Med Chir (Tokyo). 1997;37:685-7.

14. Kimura M, Takayasu M, Suzuki Y, Negoro M, Nagasaka T,
Nakashima N, et al. Primary choroid plexus papilloma located in
the suprasellar region: case report. Neurosurgery. 1992;31:563-6.

15. Kurtkaya-Yapicier O, Scheithauer BW, Van Peteghem KP, Sawicki
JE. Unusual case of extradural choroid plexus papilloma of the
sacral canal. Case Report. J Neurosurg (Spine 1). 2002;97 (Suppl
1):102-5.

16. Boldorini R, Panzarasa G, Girardi P, Monga G. Primary choroid
plexus papilloma of the sacral nerve roots. Case report. J
Neurosurg Spine. 2009;10:51-3.

17. McLendon RE, Rosenblum MK, Schiffer D, Wiestler OD.
Myxopapillary ependymoma. In: Louis DN, Ohgaki H, Wiestler
OD, CaveneeWK, editors. WHO classification of tumours of the
central nervous system. Lyon: International Agency for Research
on Cancer; 2007. p. 72-3.

18. Schuhmann MU, Tatagiba M, Hader C, Brandis A, Madjid S.
Ectopic choroid plexus within a juvenile arachnoid cyst of the
cerebellopontine angle: cause of cyst formation or reason of cyst
growth. Pediatr Neurosurg. 2000;32:73-6.

19. Azzam NI, TimperleyWR. Intracerebral cyst due to ectopic choroid
plexus. Case report. J Neurosurg. 1981;55:651-3.

20. Lasjaunias P, Ginisty D, Comoy J, Landrieu P. Ectopic secreting
choroid plexus in the oropharynx. Pediatr Neurosci. 1985-6;12:
205–7.

Figure 3: Immunohistochemical analysis demonstrates a staining pattern consistent with a choroid plexus
papilloma. GFAP (A; 40X), S100 (B; 20X), CK7 (C; 20X) and synaptophysin (D;10X) all show strong
positivity.
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