Management of Aggressive Vertebral Hemangiomas
Presenting with Spinal Cord Compression
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Background: Vertebral hemangioma (VH) is the most common benign vertebral tumor. Most patients are asymptomatic.
Neurological deficit due to spinal cord compression is a rare presentation of symptomatic VH.

Objective: This study aims to describe patients who developed compressive myelopathy owing to aggressive VH and were
treated by surgical decompression.

Material and Method: Retrospective chart reviews of patients with symptomatic VH manifesting by compressive myelopathy
were conducted. Spinal radiograph, magnetic resonance imaging (MRI) and angiography were collected.

Results: Three cases with spinal cord compression caused by VH were included in the study. VH was suspected by preoperative
spinal MRI in only one case. Preoperative embolization was performed for reducing intraoperative blood loss. The remaining
two did not undergo embolization before surgery. Significant blood loss during the operation made the surgeon terminate the
procedure. The second-stage procedure was performed following embolization. The intraoperative blood loss was minimized.
Conclusion: VH is a differential diagnosis in patients with spinal tumor presenting with pain and myelopathy. Massive
bleeding from the tumor during surgical decompression can be reduced by transarterial embolization. Multidisciplinary

treatment is the mainstay in management of VH.
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Vertebral hemangioma (VH) is the most
common, benign, primary tumor of the spine®. The
incidence is about 10 to 12%, based on large autopsy
series and reviews of plain radiograph of the spine@*.
VH is most frequently located in the thoracic spine®,
followed by the lumbar region®?. Multiple level
involvements were reported up to 30% of cases with
VH®, Females are affected more often than males and
young adults have a higher incidence of developing
symptoms, compared with the elderly group®. Only
0.9 to 1.2% of the cases are symptomatic. The most
frequent clinical presentation is pain, which is related
to an osseous expansion or a pathologic fracture.
Further tumor progression can lead to instability or
neurologic symptoms, caused by compression to neural
structures, such as nerve roots or spinal cord. These
rare circumstances are called aggressive VH@919,
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Management of VH generally requires
multidisciplinary treatment’-2®. Radiation therapy is
recommended for isolated pain symptom or after
subtotal tumor removal®-?%, Transarterial embolization
to decrease intraoperative blood loss is recommended
before surgical procedure®-2, Vertebroplasty and
kyphoplasty are also optional for pain treatment.

With the limited report of this condition®334,
it is difficult to recognize this rare condition. We
analyzed retrospectively our experience in diagnosis
and surgical treatment of aggressive VH.

Material and Method

Data were collected from chart reviews of
neurosurgical patients who were diagnosed with
hemangioma of the vertebral column, and whose
presenting signs and symptoms consistent with spinal
cord compression over the last 7 years.

Results

From March 2007 to December 2013, a total of
3 patients with myelopathy caused by spinal cord
compression from VVH were enrolled in the study. In all
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patients (1 male, 2 females), the tumors were located in
the thoracic spine, and involved both anterior and
posterior elements. Age of the patients at the time of
surgery ranged from 14 to 37 years (mean 27 years). All
of them underwent transarterial embolization and
surgical decompression. The diagnosis of VH by
pathological examination was confirmed in all patients
after the surgery. Neurological evaluation was routinely
performed before, and after the operation, during follow-
up period at the out-patient department by using Nurick
score. None of patients could ambulate before the
operation.

All patients had plain radiographs and
magnetic resonance imaging (MRI), but VH was
suspected in only one of them before the surgery. In
this patient, pre-operative spinal angiography with
transarterial embolization was carried out when the
above studies suggested the presence of large feeding
or draining vessels. In the remaining 2 without suspicion
of VH before surgery, the first operation was terminated
because intraoperative massive bleeding occurred.
Subsequently, spinal angiography with embolization
was performed in both patients. Minimal intraoperative
blood loss was noted in the second operation of each
patient. Total excision was performed in two; both
anterior and posterior approaches were used for
complete tumor removal in separated sessions of the
operation.

Intraoperative blood loss ranged from 1,000
t0 6,700 ml (mean 4,257 ml). Operating time ranged from
345 to 415 minutes (mean 388 minutes). There was no
perioperative complication in all patients. None of them
received postoperative radiation therapy. The mean
postoperative follow-up time was 22.3 months
(range 10 to 43 months). Neurological status of the
patients was gradually improved, they could ambulate
by themselves at the last follow-up and no one had
recurrent tumor.

Illustration cases

Case 1

A 14-year-old boy had symptom of paraparesis
(Nurick score of 5 or chair-bound) after minor trauma
that progressed in few months. Spinal MRI revealed
VH with extraosseous extension at the T6 vertebral
level. The tumor showed vivid enhancement on T1-
weighted image (T1WI) with gadolinium. It severely
compressed the spinal cord from the epidural extension
posteriorly (Fig. 1). Surgical decompression of the
spinal cord was planned. After preoperative transarterial
embolization (Fig. 2), piecemeal resection of the tumor
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Fig. 1  Contrast-enhanced T1WI of the thoracic spine
showing vivid enhancement of the vertebral body
(asterisk), posterior element (arrow) and epidural
extension of the tumor (arrowhead); VH with

spinal cord compression is suspected.

Fig. 2

Spinal angiography of the segmental arteries
showing stagnation of contrast media in VH.

at the posterior elements and removal of epidural part
were performed. His paraparesis was alleviated after
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the surgery. At 2 years after the surgery, the patient
was completely asymptomatic (Nurick score of 1 or
normal) and had no progression of the tumor (Fig. 3).

Case 2

A 51-year-old woman presented with a thyroid
mass and mild paraparesis (Nurick score of 2 or gait
difficulty but fully employed). Spinal MRI showed a
mass at the T1 vertebral body; the provisional diagnosis
was thyroid cancer with vertebral metastasis. We
intended to perform thyroidectomy with corpectomy
of the T1 vertebra, but the procedure was terminated
due to intraoperative massive bleeding in the
corpectomy. Spinal angiography with transarterial
embolization was performed (Fig. 4). The second-stage
of T1 corpectomy was done in the same admission
with minimal intraoperative blood loss. The third
operation (posterior decompression by laminectomy)
without preoperative transarterial embolization was
done at six months after the second operation.
Significant intraoperative blood loss was found, but it
could be surgically controllable. At 6 months after the
last operation, the patient had no neurological deficit
(Nurick score of 1 or normal).

Discussion
VH is the most common primary vertebral
tumor. Most of VVH are asymptomatic lesions discovered

Spinal instrumentation following surgical
decompression of the affected vertebra (arrow);
the patient had no neurological deficit and no
progression of the tumor.
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incidentally on screening radiographs. Spinal cord
compression is a rare clinical manifestation of this
type of tumor. Progressive neurologic deterioration with
radiographic findings may masquerade malignant
diseases. Primary concern of this disease can prevent
intraoperative disaster event and help in management
of the tumor.

Radiographic findings are helpful in diagnosis
of VH. Classically, plain radiographs show coarse
vertical striations or honeycombing of the vertebral
body caused by the presence of thickened trabeculae.
Computed tomography (CT) is the best diagnostic tool
for defining the bony architecture and giving diagnosis
of VH by “polka dots” appearance®,

Spinal MRI is the investigation of choice
when neurological deficit develops. The spinal cord
and neighboring structures can be visualized very well.
VH typically shows isointense signal on TIWI, which
represents stable fat stroma and has high signal
intensity on T2-weighted images (T2WI) associated
with hypervascularized soft tissue involvement®>39,

Fig. 4

Spinal angiography of the left subclavian artery
showing tumor stain (arrow) and multiple arterial
branches supplying VH
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Spinal angiography with embolization is an
optional modality and can be used as a preoperative
adjunctive therapy to decrease intraoperative blood
loss. Transarterial embolization can also relieve spinal
cord compression caused by VH, reduce tumor size,
provide pain relief, and relieve blockage of the
subarachnoid space”24%40_ \\fe suggest early surgical
procedure following transarterial embolization because
this tumor may resume vascular supply lately after the
embolization.

Significant or progressive neurological deficit
is an indication for surgical decompression®154142),
Option of operative procedure depends on location
and extent of the tumor®1541-49_ | aminectomy is
appropriate for posterior spinal cord compression. On
the other hand, corpectomy with strut graft
reconstruction is suitable for the tumor producing
anterior compression of the spinal cord®#2%). The
mortality rate of surgical procedure is 6%. All deaths
are due to exsanguination while attempting to remove
large tumors in the ventral part of the vertebral body“®).

Even though neurological recovery can be
seen following external radiation alone, radiation
therapy is still controversial in management of VH®?,
However, in patients undergoing subtotal tumor
removal for spinal cord decompression, postoperative
irradiation is the traditional treatment protocol for these
lesions@17,

Conclusion

VH should be one of the differential
diagnoses in patients who manifest by spinal pain and
myelopathy. Minimizing delays in diagnosis through
increased clinician awareness and use of advanced
imaging modalities may limit or prevent the
complications associated with this disease.
Multidisciplinary management can help in management
of the tumor.

What is already known from this topic?

Patients with aggressive VH may present with
pain or progressive myelopathy caused by spinal nerve
root or spinal cord compression. Pre-operative
transarterial embolization is useful for reducing
intraoperative blood loss in surgical resection of
aggressive VH.

What this study adds?

Aggressive VH is an important differential
diagnosis in patients presenting with spinal cord
compression by hypervascularized lesion of the
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vertebral body on contrast-enhanced spinal MRI. In
cases with massive intraoperative bleeding, the
operation should be terminated after proper
hemostasis. Re-evaluation of the vascular supply of
the lesion by spinal angiography and transarterial
embolization are mandatory before retrying surgical
resection of VVH for decompression of the spinal cord.
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