Case Report

Spinal cervical extradural hemangioblastoma

ABSTRACT

Spinal cervical extradural and intra-extradural hemangioblastomas are exceptional, with only nine reported cases. This study reviews the
diagnostic and surgical problems of this rare entity. Two female patients, aged 80 years and 25 years, respectively, one with Von Hippel-Lindau
disease (VHLD), experienced brachial pain and weakness. On magnetic resonance imaging, a dumbbell intra-extraspinal hemangioblastoma
was evidenced. The surgical resection through posterior laminectomy resulted in clinical remission of brachial pain and weakness. The magnetic
resonance aspect of a dumbbell lesion suggests a neurogenic tumor; the correct preoperative diagnosis is possible in individuals with VHLD.
The surgical problems include high tumor vascularity, vertebral artery control, and nerve root preservation. However, the surgical excision

results in clinical remission.
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INTRODUCTION

Hemangioblastomas are benign, highly vascular neoplasms
accounting for 2% of all intracranial tumors and 2%-10% of the
primary spinal cord tumors."? They may occur as sporadic
forms (70%-80%) or in the contest of Von Hippel-Lindau
disease (VHLD).F! The posterior fossa is the most common
location (45%-50%)," followed by the spinal cord (40%—45%)">®l
and brainstem (5%-10%)."!

Spinal hemangioblastoma are intramedullary (75%) or
extramedullary (25%); extramedullary tumors are mainly
located at the cauda equina, at the filum terminale, and, less
frequently, in the spinal nerve root.®! Hemangioblastomas
occurring at the neural foramen, in contact with the
nerve root, may have an intradural component or may
be purely extradural. The 40 reported cases of extradural
hemangioblastomas were located mainly in the thoracic
spine (54%), followed by the lumbar (33%) and cervical
spine (13%).1

This study reports two cases of spinal cervical
foraminal hemangioblastomas and reviews the
pertinent literature of cases with intra-extraforaminal
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extension. The preoperative diagnosis and the
surgical problems of these rare hemangioblastomas are
discussed.

CASE REPORTS

Case 1

An 80-year-old woman was observed in 2010 for a 3-month
history of pain in her left shoulder and progressive weakness
of her left arm. The brachial pain suddenly worsened some
days before the observation.
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Magnetic resonance of the cervical spine [Figure 1] revealed an
extradural mass on the left side of the spinal canal at C4-C5,
extending to the left C4-C5 vertebral foramen, which was
enlarged. The mass was isointense on T1-weighted images and
hyperintense on T2-weighted images and showed intralesional
hemorrhagic spots and strong and homogeneous contrast
enhancement. Marked spinal cord displacement was evident.
The preoperative radiological diagnosis was schwannoma.

The neurological examination at admission showed gait
impairment, weakness of the proximal muscles on the left
arm, decreased bicipital reflex, and hypoesthesia in the left
C4 territory.

At operation through C4-C5 laminectomy, a grayish, highly
vascularized, wholly extradural mass with intralesional
blood infiltration was found, displacing the spinal cord
and extending to the left neural foramen. Complete tumor
resection was obtained after easy dissection from the nerve
root. The intradural exploration did not reveal residual tumor.

The postoperative course was characterized by pain remission
and improvement of weakness in the left arm.

The histologic examination [Figure 2] revealed vascular
proliferation mainly composed of small vessels arranged

Figure 1: Preoperative MRI of the cervical spine. Sagittal (a) and
axial. (b and c) sequences: Before (a) and after (b and c) contrast
administration, a large, predominantly hyperintense extradural lesion
at C4-C5 level, with heterogeneous prominent vascular flow voids and
intralesional bleeding; it occupies the left side of the spinal canal, causing
contralateral displacement of the spinal cord and extends through the left
C4-C5 vertebral foramen in the parasagittal space. (d) Postoperative MRI,
sagittal T2 sequence: Resolution of the spinal cord compression with slight
residual hyperintense signal, MRI: Magnetic resonance imaging

in a lobular fashion and lacunar spaces, in the absence of
cytological atypia and with moderate hemorrhage.

The immunohistochemical studies revealed positivity for CD34
and CD31 and partially positivity for factor VIII, while S100, glial
fibrillary acidic protein, and European medicines agency were
negative. The diagnosis was in favor of hemangioblastoma.

Postoperative magnetic resonance imaging (MRI) of the
cervical spine confirmed the tumor removal and resolution
of the spinal cord compression [Figure 1d|.

At the last follow-up, 7 years after surgery, the patient was
symptom-free, with no tumor recurrence.

Case 2

A 25-year-old woman with a familial history of VHLD was
referred to our neurosurgical unit in March 2018 for a
2-year history of left brachial pain not responsive to medical
treatment. Magnetic resonance of the cervical spine showed a
hyperintense extramedullary mass at C6—C7 level, occupying
the left side of the spinal canal, with extension to the neural
foramen and thickening of the C7 nerve root. However, the
patient refused surgery. One year later, she was again observed
for worsening of the clinical symptoms, onset of paresthesia on
the left hand, and gait instability. The neurologic examination
showed ataxic gait, weakness, and hypoesthesia of the left arm.

A postcontrast MRI of the cervical spine showed slight
increase in the tumor size (15 mm X 28 mm), with
inhomogeneous enhancement; the tumor extended toward
the left C6-C7 vertebral foramen in the extradural space,
causing enlargement of the neural foramen. Significant
compression of the spinal cord was evident [Figure 3].

Figure 2: Histologic study of case 1: Vascular proliferation mainly composed
of small vessels arranged in a lobular fashion and lacunar spaces. There is no
cytological atypia. Moderate amount of hemorrhage was evident (H and E,
x40)
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In April 2019, the patient underwent surgery through
C6—C7 laminectomy. A fibrous capsulated vascular tumor was
exposed in the left half of the spinal canal, extending into the
radicular foramen. The wide foraminotomy allowed to expose
the lateral tumor portion, mainly located extradurally. With
the help of the intraoperative neurophysiological monitoring,
the tumor mass was removed; however, a far lateral fragment
strongly adherent to the extradural nerve root was left.

The postoperative course was characterized by the remission
of the pain and hyposthenia of the left arm.

The histologic examination was consistent with cellular
variant of hemangioblastoma [Figure 4].

At the last follow-up, 2 years after surgery, the patient is
symptom-free with a stable residual tumor.

DISCUSSION

Spinal cervical hemangioblastomas extending extradurally
into the vertebral foramina and in the paravertebral space
are exceptional, with only nine reported cases in the English
literature.®'%1® The data of the 11 patients (including 2 of
ours own) are summarized in Table 1. The patients where the
data were completely available were 6 females and 3 males,
with age ranging from 24 to 80 years (median 41 years).
Eight cases were sporadic and three were familial in the
context of VHLD. The distribution according to the spinal
level from C4 to T1 was homogeneous. Brachial pain and/or
brachial weakness due to nerve root compression were the
initial clinical complaint in all cases; three out of 9 also had
symptoms and signs of spinal cord compression.

On MRI, the tumor mass showed intense contrast enhancement
with a highly vascular aspect. Variable widening of the nerve
root foramen with bone erosion was found in all cases,
whereas ventral displacement of the vertebral artery was
evidenced in three with large extradural tumor component.

The complete surgical resection was obtained in four of the
eight patients where this finding is specified; incomplete
resections were decided to preserve the extradural nerve
root.

The follow-up, specified in 7 cases, ranged from 6 to
84 months (median 23 months). Complete clinical remission
was obtained in seven among eight patients. One patient
experienced tumor recurrence at 2 years, treated by a second
surgery.

Cervical foraminal extradural or intra-extradural
hemangioblastomas are an exceptional cause of brachial
pain and weakness. Although other far more common
pathologies, mainly discoarthrosic, are involved, the presence
of a foraminal hemangioblastoma should be suspected in
individuals with VHLD who develop brachial pain.

Our patient of case 1 experienced sudden worsening of
the brachial pain some days before the observation; at the
operation, intralesional and extralesional bleeding was
evidenced. Symptomatic bleeding is found from 2.9%!'" to
5.5%!"8! of central nervous system hemangioblastomas, with
a probability of 0.0024 per person per year.!'

The MRI appearance of a dumbbell intra-extraspinal tumor
mass associated to enlargement of the intervertebral foramen
first suggests a neurogenic tumor, such as schwannoma or
neurofibroma.l'*'3'51%l Hemangioblastoma shows intense and
often irregular contrast enhancement due to the presence of
prominent tumor vessels with dilated arteries and veins; on
the other hand, schwannoma enhances intensely and fairly
homogeneously. However, because of the very rare occurrence
of dumbbell intra-extraspinal hemangioblastomas, the correct
diagnosis is suspected only in patients with VHLD. Malignant
tumors, such as metastases and malignant nerve sheath
tumors, may be ruled out, as they are associated with erosion

and infiltration of the bone structures.!”!

Figure 3: Preoperative cervical spine contrast-enhanced MRI. Axial (a), coronal (b) and sagittal (c) T1-weighted sequences: intravertebral extradural lesion,
with non-homogenous contrast-enhancement, displacing contralaterally the spinal cord and extending through the left C6—C7 vertebral foramen in the

extradural space, causing enlargement of the neural foramen

194 Journal of Craniovertebral Junction and Spine / Volume 13 / Issue 2 / April-June 2022



Mariniello, et al.: Spinal cervical extradural hemangioblastoma

yoeoidde (291189 [eIS)E| JOLBY - YTV ‘ydeoidde [e3IAIBD J0UB)SO4 - Y4 ‘Payloads JoN - SN ‘aseasiq nepuri-ddiH uop - QTHA

uo1}99sal eIxeje pue |eInpeJIXa-eliul
uoissIwal [ealul) sleah g [e303gNS/Y9d oN SaA SaA uled [elyoelq Yo7  SBA [9-99 1487  9Jewsy GZ Apnys juasaid m
uo1309sal SSauyeam |eInpesixa
A1anodal [eajul) sieah [ 819|dwo3/\y9d oN SO\ SOA pue uted wue a1 oN GO-vJye1  9lewsy 08 Apnis juasaid oL
u01399sal 839|dwod Ayjedojnaipes
‘uoljezI|oqwa lojow-Alosuas |eInpesixa 1011202
A1ano2au a39|dwio) sieah ¢ annesadoald/yod oN SO\ SOA ‘uied |elyoelq ya oN 99-G) Yo7  olewsy /7 ‘yoo|jag-sanbig 6
»u LOZ 18Ydi8l4
SN SN SN SN SN SN SN ON SN SN pue sjhog 8
ewourdied »u LOZ 18Y238l4
183 [eual Jo} peaQ SN SN SN SN SN SN S8A [einpelixa 83 SN pue sjhog L
sieah z 1e 9ouandal
anewoldwAs Juawaoe|dsip eisayisaled /9 pue |einpesxa 15116002
‘uolssiwal [ealulf) sieah z uoi3asal |ered/yod [eluap SaA Sap sisased wue Jybiy oN (owbly  sjew zg “Ie 18 19%se|9 9
uorezijoquia
anneladoaid ssauyeam pue ued [ednpesixa-eul £19002 “[e 19
Syjuow g VIV + Vid ON S8A SaA Jenaipes g9 1By ON goWbly  sew g pawyy-pis S
uo130asal a1a|dwio) ssauyeam Ba|
uonezijoquia pue wue ybu ‘ured |enpesixa-eul 215002
syjuow g annesadoaid/ g1y awaae|dsig SaA Sap Iejnaipes 99 by oN 99-69 by sjewsy |g “Ie 1o Aauieg v
uo130asal ssauyeam 1002
SN 818dwo9/\y9d oN SaA Sap quui| Jamoj [elyoelg oN [einpesxa g)  djew z9 “le 18 110953 I
sisaledesya) anseds
Juswaoe|dsip ‘eisayisaled pue |eInpeixa-eljul 011002
SN SN uonossal [ered/gN |eJjuap Sap Sap SSaUEaM 99 1o oN 99-G) Yo  8lewsy “Ie Jo uabjig z
0139983l puey ybu |eInpesixa 916861 ‘UOWAS
pabueyoun  syow Z| aja|dwodul/gN SN SaA SN 8y} JO SSAUNRBA\\  SOA Ggowbly  ojewsy gg pue ejoin| l
uo0n9asal diysuopejas  diysuone|as uawel0} 1001 uonejuasald sased Jo
awoang dn-mojo4 ,yoeoidde jeaifiing Aisuie jeiqapap 1004 anidN 8y} jo Buuapipp [eawn|y  @iHA |19A3] Jemidg  xas/aby Jeal/sioyiny  1aquinpy

UOISU3)Xa [eNpRIX3 YNM sewo)sejqoifiurwiay [eulwelo} [eaIAIa9 [eulds Jo sases papiodal ay) jo ejeq :| 3qel

195

Journal of Craniovertebral Junction and Spine / Volume 13 / Issue 2 / April-June 2022



Mariniello, et al.: Spinal cervical extradural hemangioblastoma

Figure 4: Histologic study of case 2: Highly vascular neoplasm predominantly
composed of polygonal cells arranged in lobules with a clear cytoplasm. The
finding suggests diagnosis of cellular variant of hemangioblastoma (H and E,
x40)

The problems of the surgical resection include choice of
approach, high tumor vascularity, vertebral artery control,
and nerve root preservation.

The posterior approach through laminectomy was used in
5 of 7 reviewed cases (including ours) where this finding is
specified. It allows good tumor control, but the separation
of the tumor from the vertebral artery is performed blindly.
Thus, cases with significant compression of the vertebral
artery may require a lateral cervical approach;!? it allows
to control of both the nerve root and the vertebral artery
before the tumor resection, as well as eventual feeders to
the tumor mass.

In three reviewed cases.!'>'3'% the preoperative embolization
of the highly vascular tumor mass was necessary. However,
this procedure is not free of complications, including
extravasion of embolic particles and bleeding. Besides, some
large studies!®? show that the amount of blood loss and the
extent of resection were similar in cases with and without
preoperative embolization. Thus, this procedure must be
reserved to really high-risk cases for intraoperative bleeding.”!

CONCLUSION

Extradural and dumbbell intra-extraspinal cervical
hemangioblastomas are exceptional lesions causing
brachial pain and weakness. Their dumbbell intra-extraspinal
radiological aspect suggests a neurogenic tumor; the correct
diagnosis should be suspected in patients with VHLD.
Complete surgical resection using circumferential dissection
while preserving the nerve root is the treatment of choice
and results in clinical remission.
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