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BACKGROUND Hemangioblastomas are rare, slow-growing, and highly vascularized tumors that typically occur in the cerebellum and spinal cord.
The cervical and thoracic regions are the most common spinal sites, and the tumors are usually intramedullary.
OBSERVATIONS The authors report the case of a man whose chest computed tomography performed for managing coronavirus disease 2019
incidentally revealed an enhancing area in the spinal canal at T12–L1. The patient reported low back pain as well as leg numbness and tingling.
Magnetic resonance imaging of the lumbar region with and without gadolinium contrast demonstrated an intradural, extramedullary lesion with
displacement of the conus medullaris. The differential diagnosis included a schwannoma and myxopapillary ependymoma. Bilateral T12–L1
laminectomies were performed with resection of the mass. The general pathologist rendered the frozen section diagnosis of a spindle cell neoplasm,
suggesting the differential diagnosis of schwannoma or myxopapillary ependymoma. Immunohistochemistry was positive for inhibin, GFAP, reticulin,
CD31, SOX-10, S100, and EMA. A World Health Organization grade 1 hemangioblastoma was conﬁrmed.
LESSONS Spinal surgeons should be cognizant of the presenting symptoms and differential diagnosis of hemangioblastomas at the level of the conus
medullaris, especially when the tumor is diagnosed incidentally. Additional investigations should be performed to determine whether von Hippel-Lindau
syndrome is associated with the hemangioblastoma, as this combination portends a different clinical presentation, multiple tumor locations, and tumor
recurrence following resection.
https://thejns.org/doi/abs/10.3171/CASE2145
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Hemangioblastomas are vascular neoplasms that account for
1%–3% of all central nervous system (CNS) tumors and are usually
present in the cerebellum, brainstem, or spinal cord.1–4 Although
the majority of spinal hemangioblastomas are located in the cervical
and thoracic regions,1,5–13 they have also been reported in the lumbar and sacral spine,5 cauda equina,2,14,15 and ﬁlum terminale.16,17
Few cases have been described in18–24 or at the level of 25–27 the
conus medullaris.
Most spinal hemangioblastomas are isolated intramedullary
tumors.2,7,28,29 A total of 70%–80% of spinal cord lesions arise sporadically, whereas the remainder are associated with von Hippel-Lindau syndrome.1,3,11,30 von Hippel-Lindau syndrome is a tumor
suppressor gene syndrome marked by mutations in the VHL gene in
the chromosome 3p25–26 region.10,30 It is transmitted in an auto-

somal dominant manner and is associated with several pathological
conditions, including CNS tumors (hemangioblastomas, retinal angiomatosis, endolymphatic sac tumors), renal cell carcinoma/cysts, pancreatic carcinomas/cysts, pheochromocytomas, and epididymal
cystadenomas.5,31,32 When spinal hemangioblastomas occur without
von Hippel-Lindau syndrome, the tumors are usually sporadic and
isolated, rarely recur following surgical resection, and are associated
with more severe neurological deﬁcits.1,33
Herein, we present the unique case of an intradural, extramedullary hemangioblastoma at the level of the conus medullaris that
was discovered incidentally on a chest computed tomography (CT)
scan. We describe the diagnosis, surgical treatment, and prognosis
for this rare tumor. The differential diagnosis and investigation for
von Hippel-Lindau syndrome are also discussed.

ABBREVIATIONS CNS 5 central nervous system; CT 5 computed tomography; MRI 5 magnetic resonance imaging.
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Illustrative Case
History and Radiological Imaging
A 65-year-old man (body mass index: 31.14 kg/m2) was hospitalized in the intensive care unit for 4 days with bilateral pneumonia after
testing positive for coronavirus disease 2019. The patient reported occasional low back pain as well as numbness and tingling of his legs.
He denied weakness of the lower extremities and had no bowel or
bladder abnormalities. Within 1 week after discharge, a chest CT scan
revealed incidental evidence of a 1.3-cm rounded area of enhancement
in the spinal canal at T12–L1. Magnetic resonance imaging (MRI) of
the lumbar region with and without gadolinium contrast demonstrated a
well-deﬁned, homogeneous, enhancing, intradural, extramedullary lesion within the left side of the spinal canal at T12–L1 with displacement of the conus medullaris from left to right and from anterior to
posterior (Fig. 1). The mass measured 13 mm in axial diameter and
15 mm in length. There was no edema within the distal thoracic cord
or conus medullaris. Foci of decreased signal and nonenhancement
within the lesion as well as curvilinear and nodular enhancement along
the distal thoracic spinal cord were observed. The latter ﬁnding may
represent prominent intradural extramedullary vessels. The differential
diagnosis included a schwannoma and myxopapillary ependymoma.
Brain, cervical, and thoracic MRI with and without gadolinium contrast
did not reveal any lesions that may suggest von Hippel-Lindau

FIG. 2. Surgical photograph demonstrating the hemangioblastoma
(arrowheads) severely displacing the nerves of the cauda equina
(asterisks).

syndrome. An ophthalmoscopic evaluation did not reveal any ocular irregularities. Past medical history was signiﬁcant for hypertension,
hyperlipidemia, and osteoarthritis.

Surgical Intervention
Bilateral T12–L1 laminectomies were performed with gross-total
resection of the intradural, extramedullary mass (Fig. 2). All of the
nerve roots were dissected off of the tumor. The ﬁlum was thickened where the tumor was attached. The tumor was dissected off
of the ﬁlum, and a small nerve entering the superior pole and exiting the inferior pole of the tumor was sectioned to obtain a grosstotal resection. The frozen section diagnosis provided by the general pathologist was a spindle cell neoplasm, suggesting the differential diagnosis of schwannoma or myxopapillary ependymoma.
Histopathological Findings
The tumor was hypervascular and contained vessels of varied
sizes (Fig. 3A), including spindle-type cells with pleomorphic nuclei.
The tumor stromal cells contained vacuolated cytoplasm (Fig. 3B)
and were immunoreactive for inhibin (Fig. 3C). Foci of extramedullary hematopoiesis were noted. GFAP labels surrounded the neuropil. Reticulin and CD31 highlighted the extensive vascular network
within the tumor, and reticulin invested small groups of tumor cells.
Scattered cells were immunoreactive for SOX-10, S100, and EMA.
The Ki-67 proliferation index was low, labeling <1% of tumor cell
nuclei (Fig. 3D). A World Health Organization grade 1 hemangioblastoma was conﬁrmed on permanent sections.
Neurosurgical Follow-Up
The patient did not undergo radiotherapy or chemotherapy following his surgical intervention. The numbness and tingling of his
legs resolved within 2 weeks of his surgery.

Discussion

FIG. 1. Sagittal (A) and axial (B) MRI (T2) scans demonstrating an intradural, extramedullary mass at T12–L1 (arrows). High ﬂow void vascular abnormalities can be seen within the tumor. Sagittal (C) and axial
(D) gadolinium-enhanced T1-weighted fat-saturation MRI scans reveal
the intradural, extramedullary mass displacing the conus medullaris
from left to right (arrows).

Although hemangioblastomas of or at the level of the conus
medullaris are exceedingly rare, they have been reported more
frequently in the intramedullary location.18–24 Following an extensive literature search, we encountered only 3 cases of intradural,
extramedullary hemangioblastoma at the level of the conus
medullaris (Table 1).25–27 The patient ages ranged between 33
and 57 years, and there were 2 women. All 3 patients reported
back pain and either pain or dysesthesia of the legs preoperatively. A total resection of the tumor was performed in all 3
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TABLE 2. Differential diagnosis of spinal hemangioblastomas
Enhancing neoplasms of the spinal cord
Intradural, extramedullary tumors
Spinal meningioma
Myxopapillary ependymoma
Leptomeningeal spinal metastases
Neurogenic tumors
Spinal schwannoma
Spinal neuroﬁbroma
Spinal paraganglioma
Intramedullary spinal cord tumors
Spinal cord metastases
Spinal astrocytoma
Spinal ependymoma
Vascular malformations of the spinal cord
Spinal arteriovenous malformation
Spinal dural arteriovenous ﬁstula
Spinal cavernous malformations

FIG. 3. A: Hematoxylin and eosin (H&E) stain, original magniﬁcation 100. B: H&E stain, original magniﬁcation 400. C: Inhibin
immunohistochemistry, original magniﬁcation 200. D: Ki-67 immunohistochemistry, original magniﬁcation 100.

cases, and there was a complete resolution of the patients’
symptoms postoperatively. No patients were diagnosed with von
Hippel-Lindau syndrome. In Brisman and colleagues’ case of intradural, extramedullary hemangioblastoma of the conus medullaris, myelography demonstrated prominent serpiginous ﬁlling
defects.25 With a differential diagnosis of a radiculomeningeal
(spinal dural) arteriovenous ﬁstula or vascular tumor, the patient
underwent selective spinal angiography before a T12–L1 bilateral
laminectomy. Selective T11 angiography demonstrated a dense
1.0-cm vascular blush posterior to the conus medullaris with a
prominent posterior spinal artery feeder and radiculomedullary
venous drainage.
Small spinal cord hemangioblastomas are usually asymptomatic
until a syrinx develops that may be associated with tumor enlargement.30 Presenting symptoms often include pain and sensory disturbances of the legs in the early stages, and myelopathic-like
symptoms such as hyperreﬂexia, urinary incontinence, and extremity
weakness in more advanced cases.3,5 MRI with and without gadolinium contrast is the gold standard for diagnosing hemangioblastomas.
On the enhanced T1-weighted images, bright enhancing and uniform
lesions are observed, whereas T2-weighted images often reveal edema and a syrinx.3,5,11 The latter image has a greater diagnostic beneﬁt, as it better delineates the vascular supply such as the presence
of a vascular ﬂow void shadow in or around the tumor body.3
When spinal hemangioblastomas are sporadic and isolated, they
are usually curable following complete resection and have a low
rate of recurrence.3,9 Recurrence may occur when the tumor is

suboptimally resected or if the patient has von Hippel-Lindau syndrome. The prognosis is excellent for spinal hemangioblastomas
postoperatively, with recovery rates greater than 96%.3
The differential diagnosis of spinal hemangioblastomas may
pose a dilemma because of the myriad neoplasms and vascular
malformations that share similar features (Table 2).34 Metastatic
renal cell carcinomas should also be considered, especially in
patients with von Hippel-Lindau syndrome. Selective spinal angiography may be beneﬁcial in differentiating hemangioblastomas
from vascular malformations and may be utilized to perform preoperative embolization to decrease bleeding during surgery.26,35
The deﬁning elements of hemangioblastomas include marked enhancement and enlarged vessels.

Observations
The current case exempliﬁes a unique presentation of intradural, extramedullary hemangioblastoma at the level of the
conus medullaris. Although the patient had a history of back
pain and numbness and tingling of the legs, these symptoms
did not precipitate a neurosurgical evaluation. Because this rare
tumor was uncovered incidentally on a chest CT, it is imperative
to pursue a thorough investigation to elucidate a spinal mass.
This case was also perplexing with respect to the initial differential diagnoses. The ﬁndings of the preoperative lumbar MRI

TABLE 1. Intradural, extramedullary hemangioblastoma at the level of the conus medullaris in the literature
Authors & Yr
Brisman et al., 200025
Dinc et al., 200626
Welling et al., 201227
Present case

Age
(yrs)

Sex

Preoperative Symptoms

von Hippel-Lindau
Syndrome

Total
Resection of Tumor

Complete
Resolution of Symptoms

57
33
43
65

F
F
M
M

Back pain, rt groin/thigh pain
Back pain, rt leg pain
Back pain, dysesthesia of legs
Back pain, numbness/tingling of legs

No
No
No
No

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
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were consistent with a schwannoma and papillary ependymoma,
whereas the intraoperative frozen section was suggestive of a
schwannoma. The histopathological ﬁndings and immunohistochemistry subsequently and conclusively conﬁrmed a hemangioblastoma. Although our patient was not diagnosed with von
Hippel-Lindau syndrome, it is important to perform an ophthalmoscopic evaluation as well as brain and spinal MRI to rule out
this syndrome.

Lessons
Spinal surgeons should be alert to the presenting symptoms and
differential diagnosis of hemangioblastomas at the level of the
conus medullaris, particularly in cases in which the tumor is diagnosed incidentally. Prompt complete resection of the hemangioblastoma is warranted before symptoms become severe. Although
patients with sporadic and isolated tumors often do not experience
a recurrence, continued monitoring is recommended. Determining
whether von Hippel-Lindau syndrome accompanies the hemangioblastoma is imperative, as this combination is associated with a different clinical presentation, multiple tumor locations, and tumor
recurrence following resection.
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