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Summary

Thirteen consecutive cases with symptomatic vertebral hemangiomas, managed during a
fiveyear period from January 1995 at the Christian Medical College and Hospital, Vellore,
were analysed. Twelve patients had lesionsin thethoracic and 1 in the sacral region. Eight
patients had multiple level involvement. Seven patients had laminectomy and soft tissue
component excision, of which one had intraoperative injection of absolute alcohol and one
had postoperative radiotherapy. One patient had vertebrectomy and stabilization with
preoperative embolization. One patient underwent only endovascular embolization.
However, the focus of this communication is on 4 patients who underwent a CT guided
percutaneous transpedicular injection of absolute alcohol into the affected vertebral body.
In the surgical group, 6 patients had cavernous type and 2 patients had mixed type of
hemangiomas. Ten patients improved on the Ranawat grade by the time of discharge. On
the MRC grade, 11 patients had improved, one was grade 5 pre and postoper ative, while
one did not improve. Several options are available for the management of symptomatic
vertebral hemangiomas and multiple modalities may have to be used for a single patient.
CT guided percutaneous transpedicular injection of absolute alcohol shows promising
results. However, long term follow up is mandatory.
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Introduction

Vertebral hemangioma is the most commonly
encountered tumor of the vertebral column.l This
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benign vascular lesion has an estimated incidence of
10-12% in the population, based on large autopsy
series and alarge review of plain spine films.2-5 Only
0.9-1.2% of all vertebra hemangiomas are

symptomatic.6:7 Women are affected more often than
men and young adults more commonly symptomatic
than the elderly.8 The hemangiomas may involve any
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portion of the spinal column, including the sacrum,
but occur most often in the thoracic spine followed by
the lumbar spine.l In dlightly less than two-thirds of
cases, a single vertebral body isinvolved. Two to five
lesions are encountered in approximately one-third of
the cases. Involvement of more than five vertebral
bodiesis extremely rare.l Hemangiomas may occur in
the posterior elements, the vertebral body, or evenina
circumferential pattern involving all three columns.
Significant paraspinal tumor masses are occasionally
seen.8 The management options include surgical
decompression, endovascular embolization,
radiotherapy, and injection of absolute alcohol or
methyl methacrylate into the vertebral body or any
combination of these. This report analyses the authors
experience with various modalitiesin the management
of vertebral hemangiomas in the last five years.

Material and Methods

Patient population : A study of 13 consecutive cases
with symptomatic vertebral hemangiomas, managed
during a five-year period from January 1995 at the
Christian Medical College and Hospital, Vellore, was
undertaken.

Clinical assessment and diagnostic imaging : The
clinical features evaluated included back pain,
radiculopathy, myelopathy, sensory deficits,
bladder/bowel involvement and reflexes. All patients
were evaluated pre and postoperatively using MRC
grading for motor power and the clinica scoring
system developed by Ranawat et al, namely, normal -
grade I, radiculopathy or mild myelopathy - grade I,
moderate myelopathy - grade I11A, severe myel opathy
grade 111B. All patients had X-rays, along with CT
scans or MRI scans of the relevant vertebral levels.

Management : The treatment modalities were surgery
with preoperative embolization, peroperative alcohol
injection or postoperative radiotherapy. Patients who
underwent surgery had either a vertebrectomy via an
anterior approach or a laminectomy with varying
degrees of soft tissue component excision. It may be
noted that endovascular embolization, intraoperative
alcohol injection and postoperative radiotherapy were
used as adjunctive treatment modalities when
indicated. Alcohol injection into the vertebral body
was aso done as a CT guided percutaneous
transpedicular procedure.

Follow-up : All patients were assessed in the ward

postoperatively and long term follow up was obtained
by clinical and functional evaluation in the hospital or
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by correspondence with the patient using a standard
format.

Results

The age of patients ranged from 15 to 61 years, with a
mean of 35.5 years. There were 8 females and 5
males. The duration of symptoms and/or signs ranged
from 1 month to 14 years, with a mean of 2.4 years.
Sixty nine percent of patients had backache with
varying degrees of sensory involvement. All but one
of the 13 patients presented with features of
myelopathy, one of them during pregnancy. One
patient who had a sacral hemangioma presented with
cauda equina syndrome. This was the only patient
who had bladder symptoms.

Plain x-ray findings included vertical trabeculations,
honeycomb appearance, and/or expansion of the
vertebral body. CT scan reveadled a characteristic
polka dot appearance of the vertebral body. MRI
showed increased signal intensity on both TIWI and
T2WI, dternating with hypointense areas, giving a
salt and pepper appearance. The hyperintense areas
represent fat and degenerated marrow, while the
hypointense areas represent flow voids. The
extraosseous components of the hemangiomas were
found to enhance brilliantly with gadolinium.

All but one of the 13 patients had lesions in the
thoracic level. One patient had sacral hemangioma.
Eight patients had multiple level involvement
(2 levels-3, 3 levels-3, 4 levels-1, 7 levels-1), while 5
had a single level involvement.

Management : Eight patients underwent surgical
procedures. Seven patients had laminectomy with
varying degrees of soft tissue component excision.
One of these had intraoperative injection of absolute
(100%) alcohal into the vertebral body to control the
bleeding and one patient underwent radiation therapy
following the laminectomy. One patient underwent
preoperative endovascular embolization with gelfoam
followed by thoracotomy and radical excision of the
vertebral body, which was then replaced with titanium
cage and bone graft followed by posterior fusion,
using a Hartshill rectangle. Six patientsin the surgical
group improved by at least 1 Ranawat grade, while 2
patients did not show any improvement.

Histopathological reports for the surgical group
showed 6 patients with cavernous type and 2 patients
with mixed type of hemangiomas. One of these was
mostly cavernous while another was mostly of
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capillary type. None of the patients in our surgical
group had a pure capillary type hemengiomas.

One patient underwent transfemoral endovascular
embolization with polyvinyl acohol particles and
glue. She improved in the immediate
postembolization period to grade 5 power in both the
lower limbs with only minima residual pain and
exaggerated reflexes.

Four patients underwent CT guided percutaneous
transpedicular injection of absolute alcohol. The
procedure involved identification of pedicle of the
pathological vertebra by CT scan. A bone needle was
then percutaneously inserted into the pathological
vertebral body through the pedicle under continuous
CT guidance. Contrast material was then injected into
the vertebral body and the rate of washout was noted.
Following this, the vertebral body was injected with
absolute (100%) alcohol. Contrast was again injected
to note the degree of washout. Further injections of
absolute alcohol into the vertebral body were carried
out till there was no washout of contrast. Three
patients improved by 1 Ranawat grade within the first
48 hours while the fourth who had presented with total
cord damage for a period of 3 months did not show
any improvement in motor power or Sensory
symptoms, but her back pain reduced significantly.

Eleven patients improved in their MRC grading of
motor power by at least one grade, one patient with
normal power remained status quo, while one with
grade O did not show any improvement by the time of
discharge. None of the patients recruited any fresh
deficits after the procedures. There was no mortality
in our series. Long term follow-up was available for 7
patients. Five patients had become grade | on the
Ranawat grade while two patients had improved by
one grade.

Discussion

Vertebral hemangiomas are mostly asymptomatic.
The symptomatic ones may have only pain (54%) or
may be associated with variable neurologic
symptomatology (45%).° In this series, 69% of
patients presented with pain while 100% of patients
presented with neurologic deficits. This probably
implies that these patients presented at a fairly
advanced stage of the disease. The age and sex
distribution in this series is comparable to those
described in literature8 One patient in this series
presented during her pregnancy. Presentation during
pregnancy may result from a hormonal stimulus for
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tumor growth. The radiological features were similar
to other reports.9:10 All but one of the lesions were in
the thoracic region. One patient had a sacra
hemangioma. There were no lesions in the lumbar and
cervical regions, unlike in other reports.1! Sixty one
percent of patients had lesions at multiple levels,
which is higher than reported earlier.

Vertebral hemangioma is a benign vascular lesion of
bone, usually of dysembryogenetic origin or a
hamartomatous lesion.11 It can be cavernous,
capillary or a mixed type.1.8 In the cavernous form,
dilated blood vessels get clustered without intervening
bone stroma. In the capillary form, thin walled blood
vessels are separated by normal bone. Arteriovenous
shunting is not typically present.8 Pastushyn et alll
reported that 28% of their patients had cavernoustype,
50% had capillary type while 22% had mixed type of
vertebral hemangiomas. In this series, however, it was
noted that 75% of patients had cavernous type, 25%
had the mixed type and none had the purely capillary
type of vertebral hemangioma.

Severa options are available for the management of
symptomatic vertebral hemangiomas and multiple
modalities may have to be used for a single patient.
The treatment modalities include surgical
decompression, endovascular embolization,
radiotherapy, and injection of absolute acohol or
methyl methacrylate into the vertebral body or any
combination of these. The non-surgical modalities are
used due to the highly vascular nature of the tumor
with the threat of mortality due to exsanguination
during surgery and the difficulty in approaching and
totally excising the tumor with its associated
morbidity.

The goals of surgery include bony decompression by
laminectomy or vertebrectomy and excision of soft
tissue components of the tumor compressing the
neural elements. Surgery can be combined with
embolization or injection of absolute alcohal. In this
series, 8 patients underwent surgical procedures.
Seven of these had laminectomy with varying degrees
of soft tissue component excision. Pastushyn et al1l
reported 6% mortality in their surgical group. All of
these were due to exsanguination during attempts to
remove large soft tissue tumor in the ventral part of
the vertebral body. There was no mortality in this
series.

Endovascular embolization with particulate agents

such as polyvinyl alcohol foam is reported to produce
dramatic but usually transient remissions.12-14 One
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patient in this series fcunderwent endovascular
embolization with polyvinyl acohol particles and
glue. She showed dramatic immediate improvement in
neurological status. Long term follow-up is needed to
assess the efficacy of this procedure.

Vertebral hemangiomas are radiosensitive lesions that
respond to administration of 3000 to 4000 cGy.?
Radiation therapy has been used most often to treat
lesions associated with pain. Yang et all> and Faria et
a6 reported complete reversal of paraplegia of
several weeks duration following radiation therapy
alone. Radiation therapy as the sole management
modality for patients with progressive neurological
deficits has, however, been controversial. Others
believe that radiotherapy is as effective as
embolization of the feeding vessels without the
hazards of an invasive technique.® Radiation therapy
has also been used for residual tumor following
surgery. The beneficial results of radiation therapy
have, however, to be weighed against the potential risk
of radionecrosis of the spinal cord and vertebral
bodies, leading to a higher incidence of fractures
resulting in neurologic deficits in a benign pathol ogy.
One patient in this series received postoperative
radiotherapy for residual lesion.

There has been considerable interest recently in the
treatment of vertebral hemangiomas by means of
percutaneous injection of methyl methacrylate.1” This
technique is ideal for stabilizing vertebral bodies at
risk of collapse or for alleviating severe loca pain.
However, when a patient is paraparetic owing to
extension of the hemangioma into the spinal canal,
methyl methacrylate may fill the intraspina
component and exacerbate cord compression.1® None
of the patients in this series underwent this procedure.

In 1994, Heiss et al18 published the first report of
vertebral hemangiomas treated by percutaneous CT
guided injection of absolute alcohol. Injection of
absolute alcohol causes intralesional thrombosis and
destruction of the endothelium that composes the
hemangioma. Devascularisation is followed by
shrinkage of the lesion, which decompresses the cord
and nerve roots.1® Goyal et al,20 Munk et al?! and
Doppmann et al19.22 have aso reported good results
with this procedure. In this series, 4 patients
underwent CT guided percutaneous transpedicular
injection of absolute alcohol. Three of these patients
improved within the first 48 hours, while the fourth
who had presented with total cord damage for a period
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of 3 months did not show improvement in motor
power or sensory symptoms but her back pain reduced
significantly.

Doppman et all9 reported no immediate
complications due to this procedure. Two patients,
who received the largest volumes of ethanol (42 and
50 ml), developed pathologic fractures of the involved
vertebrae, 4 and 16 weeks after treatment. They
suggested that a moderate dose of ethanol (<15 ml)
obliterates the hemangioma without affecting
stability. Goyal et al20 reported that all patientsin their
series developed transient deterioration of neurologic
status after alcohol ablation. One patient developed a
paravertebral abscess. One patient developed
recurrent hemangioma within a month. Another
patient became symptomatic after initial good
response, secondary to the collapse of the involved
vertebral body. Niemeyer et a23 reported a case of
Brown-Sequard syndrome following injection of
alcohol for vertebral hemangioma. In this series, none
of the patients developed any fresh deficits nor was
there any instance of recurrence or vertebral collapse
following this procedure. Long term follow-up is
needed to evaluate the occurrence of delayed
complications due to this procedure.

Losner et a4 reported intratumoral injection of
ethanol during surgery for tumor devascularisation.
One patient in this series had intraoperative injection
of absolute alcohol into the vertebral body to control
the bleeding. This was found to be highly effective in
achieving hemostasis.

Conclusion

Early diagnosis and treatment of symptomatic
vertebral hemangiomas is essential to prevent
permanent and irreversible neurologic deficit. Various
management options, such as surgical decompression,
endovascular embolization, radiotherapy, and
injection of absolute alcohol or methyl methacrylate,
or any combination of these, have to be tailored to the
specific  patient. CT guided percutaneous
transpedicular injection of absolute alcohol into
symptomatic vertebral hemangiomas is a newer,
simple, safe and effective technique for rapidly
relieving compression and devascularising the
hemangioma. Further follow-up of patients is needed
to assess the long term efficacy of this procedure and
the occurrence of delayed complications, including
vertebral collapse and recurrence.
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