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Introduction

Sporadic intradural extramedullary hemangioblastoma
involving cauda equina is very rare with only countable
reports, and the presence of peritumoral cyst has been
reported only once. We report one such case of hemangio-
blastomawith a large peritumoral cyst, which was diagnosed
radiologically and confirmed by histopathology following
surgical excision. Pertinent radiological characteristics, diag-
nostic clues, treatment, and surgical outcomes are discussed.

Case Report

A 52-year-old female presented with gradually progressive
bilateral radiculopathy (8months duration) and claudication
distance of 100m. There were no signs of neurological

dysfunction, except for diminished knee and ankle jerks.
With no symptoms of low backache or any other red flag
signs, the initial clinical diagnosis considered was degenera-
tive lumbar stenosis.

Radiological Findings
Plain radiography (►Fig. 1A) was not contributory. Magnetic
resonance imaging (MRI) revealed an elongated intradural
extramedullary lesion (predominantly cystic in nature)
extending from the level of L1 lower end plate up to L3
vertebra. A solid intramural homogeneous nodulemeasuring
1.6�1.6 cm was present at the level of the mid-L3 vertebral
body (►Fig. 1B). The cystic component was seen on either
side of the solid mural nodule and was slightly hyperintense
to cerebrospinalfluid (CSF) (►Fig. 2). The cauda equina nerve

Keywords

► cauda equina tumors
► cystic lesion
► hemangioblastoma
► intradural tumors

Abstract Cauda equina intradural tumors commonly reported include ependymoma, schwan-
noma, neurofibroma, meningioma, and drop metastasis. Hemangioblastoma of the
neural axis is a rare benign vascular tumor comprising only 1.6 to 6.4% of spinal tumors,
and are usually associated with Von-Hippel Lindau disease. Sporadic intradural extra-
medullary hemangioblastoma involving cauda equina is very rare with only countable
reports, and the presence of peritumoral cyst has been reported only once. We report
one such case of hemangioblastoma with a large peritumoral cyst, which was
diagnosed radiologically and confirmed by histopathology following surgical excision.
Pertinent radiological characteristics, diagnostic clues, treatment, and surgical out-
comes are discussed.
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roots were compressed and displaced to the periphery. The
conus medullaris was distorted with splaying and clumping
of the nerve roots. Fewprominent flow voidswere also noted
in the region of the conus. Postcontrast images showed
intense homogeneous enhancement of the mural nodule
without cyst wall enhancement. There was contrast blush
at the tip of the conus, most likely due to secondary tortuous
vessels at the tip of the tumor (►Fig. 3). Screening of the
whole spine and brain along with the ultrasound abdomen
showed no other neoplasms.

Surgical Details and Intraoperative Images
By a standard posterior approach, laminectomy was per-
formedat two levels.Durotomywasperformed, and the tumor
mass, alongwith the cyst,wasdelineated. A reddish-graymass

of1.5�1.5 cmsizewasseen (►Fig. 4)witha leashof vesselson
the surface aswell as on either side of the tumor. Following the
achievement of complete hemostasis, the dural repair was
performedwith 6–0Prolene. Thesurgicalwoundwas closed in
layers, and the postoperative period was uneventful. She
remained neurologically intact with a complete recovery
from her preoperative symptoms, and there has been no
recurrence till the last follow-up (49 months).

Histology
The tumor had a striking vascular pattern with a network of
blood distended capillaries interspersed with epithelioid
stromal cells. Foamy cytoplasm, pleomorphic nuclei, and
occasional mitoses were also noted. The stromal cells
showed the tell-tale fat-filled vacuoles, characteristic of
hemangioblastoma (►Fig. 5).

Discussion

Epidemiology
Cauda equina tumors are rare, constituting only 10% of all
spinal canal tumors, and the most common lesions are
ependymoma, schwannoma, neurofibroma, meningioma,
and drop metastasis.1 Sporadic spinal hemangioblastomas
are rare benign vascular tumors comprising 1.6 to 6.4% of
spinal tumors.2,3 Intradural extramedullary hemangioblas-
tomas involving cauda equina are uncommon, with only 28
cases reported so far.4 The presence of an associated peritu-
moral cyst has been reported only once, and one such case of
hemangioblastoma with a large cystic component was diag-
nosed by MRI and entirely excised surgically.5 We discuss
pertinent literature on differentiating these rare tumors
from other common tumors.

Two-thirds of spinal hemangioblastomas are sporadic, and
others occur as a part of multisystem involvement in Von
Hippel-Lindau disease. The majority of hemangioblastomas
are intramedullaryandmainly involve the thoracicandcervical
cord with a frequency of 51.2 and 41.2%, respectively.6 Intra-
dural extramedullary lesions are rare, and there are only 28

Fig. 1 (A) Plain radiography revealed lumbar spondylotic changes in
the form of anterior disc osteophytes at L3–L4 and L4–L5 level with no
evidence of instability. (B) Sagittal T2-weighted image shows an
elongated predominantly cystic (green arrow) intradural-extrame-
dullary lesion extending from the lower endplate of L1 to L3 vertebra.
There is a solid intramural homogeneous nodule measuring
1.6� 1.6 cm (blue arrow) at the level of the mid-L3 vertebral body.
Conus is distorted with splaying and clumping of the nerve roots (red
arrow) (C) Axial T2-weighted images showing a few prominent flow
voids at the level of conus (yellow arrows).

Fig. 2 Axial T2-weighted images show the cystic component (yellow arrows) on either side of the solid mural nodule (red arrow), which is
slightly hyperintense to cerebrospinal fluid. The cauda equina nerve roots are compressed and displaced to the periphery.
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cases reported so far,withpatients ranging from25 to82years.
All these cases had solid enhancing or heterogeneous lesions,
16 of which originated from filum terminale.7 In our case, the
lesionwas located in the cauda equina. Large tortuous vascular
loops were noted in almost all except for the cases reported by
Ciappetta et al and Sergides et al.8,9

Hemangioblastomasbeing benignvascular neoplasmswith
no malignant potential are classified as World Health Organi-
zation (WHO) grade-I tumor.10 Although hemangioblastomas
are known to originate from the endothelial cells, the patho-
genesis behind their sporadic development in extramedullary
location is unknown.11 In patients with VHL, germline muta-
tions of the VHL tumor-suppressor gene located on the distal
part of the short arm of chromosome 3 is known to be
responsible. This regulates vascular endothelial growth factor,
which explains the highly vascular nature of hemangioblas-
toma.12 Patientswith intradural extramedullary lesions of the
lumbar canal may remain asymptomatic when small in size.
Larger lesions cause compression of the conus or nerve roots
resulting in symptoms ranging from low back pain, radicular
symptoms, or cauda equina syndrome.

Diagnostic Features
The diagnosis of extramedullary hemangioblastoma is mainly
arrived by MRI and spinal angiography. Lesions may have
variable appearances in MRI depending on the size and loca-
tion. Smaller lesions are solid in nature and show uniform T1
isointensity and T2 iso to hyperintensity. Larger lesions gener-
ally showheterogeneous intensity. Thekey imagingfindings of
hemangioblastomas are intense contrast enhancement and
meningeal varicosities in the form of flow voids within as
well as adjacent to the lesion.13Our casehad similar character-
istics with small homogeneous components that were homo-
geneously hyperintense on T2-weighted images. Intense
enhancement was observed on contrast administration. Very
few meningeal varicosities were noted at the proximal pole.

Sixty percent of cerebellar hemangioblastoma presents as
cysts with mural nodule.14 However, the peritumoral cyst in
association with a hemangioblastoma at the level of cauda

Fig. 3 (A) Postcontrast coronal and (B) sagittal image showing intense homogeneous enhancement of the mural nodule without cyst wall
enhancement. (C) The contrast blush (yellow arrows) at the tip of the distorted conus is likely due to tortuous vessels at the tip of the tumor.

Fig. 4 (A) Postdurotomy surgical microscope picture before delin-
eating the tumor. (B) Large tumor bulging out from the canal. (C) Both
solid and cystic components of the tumor are very well-appreciable
with a leash of vessels on the surface as well as at the poles of the
tumor after delineating the tumor margins and (D) postexcision lesion
appears shrunken in size due to decongestion.

Fig. 5 Histopathological pictures (hematoxylin and eosin� 100). (A)
Striking vascular pattern seen with a network of blood distended
capillaries interspersed with epithelioid stromal cells. (B) and (C)
Stromal cells showing pleomorphic nuclei with occasional mitoses and
(D) the tell-tale fat vacuoles.
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equina is extremely rare.5 In our case, a sizeable peritumoral
cyst extended from the level of conus to L3 vertebral level.
Though the cyst did not show any enhancement, there was
only minimal blush at the proximal pole, which could
be secondary to meningeal varicosities. There was also a
mild distortion of the conus morphology due to the cyst. The
interesting findings of note were that we could confidently
delineate the cystic component of the lesion because it
showed a relative increase in hyperintensity as compared
with adjacent CSF on T2-weighted images. This is likely
because of absence of CSF flow artifact within the cyst,
unlike mild inhomogeneity within the free-flowing CSF.
Empty thecal sac due to peripherally displaced nerve roots
is another finding that prompted us to detect the cystic
component.

Close differentials for a purely cystic lesion that has CSF
intensity in all theMRI sequences include cystic schwannoma,
arachnoid cyst, and neuroenteric cyst. Arachnoid cyst is a
purely cystic lesion without any enhancing component and is
most common in the dorsal spine. Neuroenteric cyst is also a
nonenhancing lesion, more common in thoracic spine having
predisposition toward the ventral location. Association with
vertebral anomalies like anterior spina bifida is a hallmark of
these lesions.15 Schwannomas are mostly solid or heteroge-
neous solid lesions; however, degeneration of the Antoni B
portion of the tumor may result in cyst formation. Central
ischemic necrosis also causes cystic areaswithin these lesions
and may be responsible for a sudden increase in the size and
symptoms of patients. Since degeneration/ischemic necrosis
results in cystic componentwithin the lesion, therewill be rim
enhancement around the cystic part on contrast administra-
tion.16–18 Nonenhancing cystic component with a solid mural
nodule showing intense enhancement is a hallmark feature of
hemangioblastoma, as seen in our case.

Spinal angiogram plays a crucial role in the preoperative
embolization of hemangioblastomas when there is evidence
of extensive tumor varicosities. It also helps in differentiating
spinal arteriovenous fistula and hemangioblastomas.19 We
could confidently identify hemangioblastoma in this case
and did not recommend spinal angiogram since the amount
of detectable tortuous vessels onMRIwasminimal. Complete
surgical resection of symptomatic tumors is the treatment of
choice, and the tumor was removed in our case. In patients
who are not surgical candidates, Zussman et al recom-
mended intensity-modulated radiation therapy (IMRT) to
reduce the size of the lesion and halt further progression.20

Microsurgery can also be combined with IMRT for further
resection as well as for precise targeting of the lesion,
avoiding the cord.

There are three critical factors to be considered when
diagnosing conus hemangioblastoma. First, the rare inci-
dence in this location can lead to a misdiagnosis, such as a
meningioma, schwannoma, or ependymoma. It is crucial to
look for key imaging findings and derive the correct diagno-
sis and alert the surgeon about this highly vascular tumor for
safe and effective surgical intervention. Second, if there are
significant varicosities in MRI, spinal angiography may be
essential to demarcate draining vein and feeding arteries.

During surgery, the main draining vein should not be inter-
rupted before all feeding arteries are occluded to avoid
hemorrhage or/and neural damage, which can then result
in incomplete removal of the lesion. Lastly, when hemangio-
blastoma is detected in such a location, it is crucial to
perform whole spine MRI and screening of the brain in the
same sitting. This helps to categorize the patient in to
syndromic versus sporadic and also to manage accordingly.
Our patient had a screening MRI of the brain and the whole
spine along with an ultrasound abdomen, which was nega-
tive, indicating its sporadic nature.

We have discussed a rare case of intradural extramedul-
lary hemangioblastoma in the lumbar canal associatedwith a
large peritumoral cyst, emphasizing the importance of pre-
operative diagnosis in the optimal management of these
vascular and rare tumors.

Conclusion

Intradural extramedullary sporadic hemangioblastoma is a
very rare benign tumor. Key imaging features like intense
enhancement of the lesion and tortuous vessels should
always be looked for accurate diagnosis and prompt the
surgeon about these vascular tumors. More importantly,
having a clear idea of differentiating other cystic lesions
provides invaluable clues to the diagnosis. Complete surgical
resection was possible in our case without embolization
since there were no extensive prominent flow voids associ-
ated with the lesion.
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