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ABSTRACT

Objectives: Vertebral hemangiomas are benign, slow-growing tumors. They represent 2-3% of spinal tumors
and are incidentally found. Various treatment protocols have been described for Enneking Stage IIT vertebral
hemangiomas. However, a comprehensive treatment protocol is still lacking. This case series aimed to describe the
management of Enneking Stage III vertebral hemangiomas in two centers.

Methods: This case series was performed by retrospectively reviewing the medical records of all patients
diagnosed with Enneking Stage III vertebral hemangiomas at two centers in Riyadh, Saudi Arabia, from
2010 to 2020.

Results: Eleven patients had Enneking Stage III vertebral hemangiomas. Mean follow-up was 47.5 + 24.1 (range
9-120) months. All patients were symptomatic; the most common presentations were neurological deficits with or
without myelopathy (n = 6). Ten patients underwent surgical decompression with instrumentation. One patient
refused surgery and underwent vertebroplasty and repeated sclerotherapy. All patients regained full neurological
recovery during their follow-ups with a mean duration of 49.4 (range, 14-120) months. No recurrence was
reported.

Conclusion: In all 11 patients, they showed full recovery and clinical improvement regardless of treatment variety.
Therefore, a larger study comparing various treatment methods is needed to reach a gold standard approach.

Keywords: Spinal neoplasms, Surgical decompression, Surgical blood loss, Vertebroplasty, Hemangioma

INTRODUCTION

Vertebral hemangiomas (VHs) are benign and slow-growing congenital vascular lesions.
These are usually confined to the vertebral body rather than the posterior bony elements of
the spine.!'*! The most common location of these tumors is the thoracic spine followed by the
lumbar spine.>® However, unlike vascular malformations, VH does not have arteriovenous
shunting.”) VH represents 2-3% of spinal tumors, and they are incidentally found in up to
12% of the general autopsies."*! VHs are asymptomatic in most of the population and are often
an incident finding on imaging."! On plain radiography, the palisading appearance due to the
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thickening of bony trabeculae resembles “corduroy cloth”
Whereas on computed tomography (CT) scan, these tumors
have low-density areas with bony tubercles, which resemble
a “honeycomb” or a “polka dot” pattern.”®! Magnetic
resonance imaging (MRI) is the most sensitive diagnostic
modality for VH; typical VH exhibits high signal intensity
on both T1- and T2-weighted sequences, whereas atypical
VH exhibits high signal intensity on T2 with and low signal
intensity on T1-weighted images.””) VHs causing acute or
subacute neurological symptoms are not common and are
thought to be <1%.) Such hemangiomas are commonly
known as aggressive VHs (AVHs). Neurological deficits that
occur due to reduced interspinal space secondary to bony
expansion are often seen in AVH. These tumors can exhibit
extradural and dural extensions. VH rarely causes acute
and subacute neurological deficits (in up to 45%) and/or
pain.l®" In VH, the involved vertebra shows a trabecular
pattern and that, by itself, preserves the vertebral function
and resists the axial load; the compression fractures are,
therefore, less common in comparison to other spinal
tumors.”?! VH can be histologically classified into capillary,
cavernous, and mixed subtypes. Furthermore, VH can be
clinically classified according to the patients’ lesions and
symptoms into type I, latent: Mild bony destruction without
symptoms (Enneking Stage I, SI), type II, active: Bony
destruction with pain (Enneking Stage II, SII), and type III,
aggressive: Neurological deficit with epidural and/or soft-
tissue involvement (Enneking Stage III, SIII).'® In this
article, Enneking SIII and AVH were used interchangeably.

Treatment of VH varies from conservative measures to
aggressive surgical interventions depending on the severity
of the presentation and the extent of the vertebrae and
neuronal canal involvement. For symptomatic hemangiomas,
transarterial embolization, radiotherapy, percutaneous
injection of alcohol or methyl methacrylate, or surgical
decompression are described in the literature.*¥
Although there are a variety of treatment options described,
controversial arguments exist. This paper aims to describe
our experience in treating rare AVHs and the protocol that
was followed by the authors and was not reported previously
in the local literature.

MATERIALS AND METHODS
Patients

All consecutive patients with aggressive VHs were
reviewed at King Abdulaziz Medical City and Al
Mamlakah Hospital two centers in Riyadh, Saudi Arabia,
from 2010 to 2020. The patients who met the following
inclusion criteria were enrolled: Diagnosis confirmed
on imaging; radiography, CT, and/or MRI, details on
examination before any intervention, and Enneking

SIII VHs - severe back pain or neurological deficit with
epidural and/or soft-tissue extension. Patients who had a
follow-up duration shorter than 6 months and/or had an
incomplete medical record were excluded from the study.
The enrolled patients’ medical records were reviewed.
Data retrieved included patient demographics, American
Society of Anesthesiologists physical status classification
score, pathological report pre-operative neurological
status, tumor location, preoperative biopsy, pre-operative
embolization, surgical procedure, estimated blood
loss, complications, postoperative neurological status,
and recurrence during the follow-up period. All data
collections were approved by our Institutional Review
Board.

Diagnosis and treatment protocol

The diagnosis protocol that was followed in our practice
was based on patient symptoms and radiological features in
the CT scan and the MRI. For patients who do not exhibit
the common location or features of AVH, a CT-guided
biopsy is indicated to rule out any suspected tumor other
than AVH. For patients who do not exhibit neurological
deficit and/or instability, non-operative treatment measures
including vertebroplasty, sclerotherapy, and radiotherapy
are proposed. The main surgical indications are neurological
deficit, instability, and/or progressive symptoms of spinal
stenosis. For patients who present with acute neurological
deterioration, an emergent surgical decompression without
pre-operative embolization is indicated with or without
posterior instrumentation and vertebroplasty if applicable.

While patients who presents with a stable neurological
signs and symptoms with features of spinal instability, they
undergo preoperative embolization followed by surgical
intervention. In this series, the surgical treatment and
approach were decided based on various factors, including
the primary surgeon experience, the location of the lesion,
the extent of the spinal stenosis, and the success of pre-
operative embolization. Various surgical treatment methods
are utilized, including spondylectomy and posterior
decompression with instrumentation with or without
vertebroplasty. The treatment algorithm is summarized in
[Figure 1].

Follow-up

During follow-up, neurological status was evaluated using
the American Spinal Injury Association impairment scale. In
addition, patients were carefully observed for the recurrence
of preoperative symptoms and complaints. Any patient
who developed new signs and symptoms postoperatively
underwent further imaging with MRI to confirm the
recurrence.
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Figure 1: Treatment algorithm for Aggressive Vertebral Hemangioma.

Data collection and analysis

After acquiring approval from the Institutional Review
Board, patients’ data were collected from the hospital
database. Quantitative variables were expressed as mean,
standard deviation, and frequency.

RESULTS

Eleven patients (seven males and four females) were included
in the study; one female was in the postpartum period. The
mean age was 54 * 10 years. The patients were diagnosed with
thoracic spine hemangiomas (n = 8) and lumbar hemangiomas
(n = 3). The most common clinical presentation observed was
myelopathy (n = 6). Two patients underwent pre-operative
biopsy because of the atypical location of the tumor. Ten
patients underwent surgical treatment, and one patient refused
the surgical treatment and was treated with vertebroplasty and
four sclerotherapy sessions over 7 years [Figures 2 and 3]. Six
patients, who underwent preoperative embolization, had a
mean blood loss of 880 + 334.5 mL, and five patients, who did
not undergo pre-operative embolization, had a mean blood
loss of 650 + 313.75 ml. All patients had resolution of their
symptoms with full neurological recovery. Recurrence was
only reported in one patient, who underwent vertebroplasty
and repeated sclerotherapy. All patients were followed up for a
minimum of 14 months, with a mean duration of 49.4 (range,
14-120) months. [Table 1] summarizes the patient data.

DISCUSSION

Patients with symptomatic VHs (Enneking Stage II) mainly
present with pain; the lesion does not involve the soft tissue

and is usually treated non-surgically with vertebroplasty
and radiation therapy. However, approximately 45% of
symptomatic patients develop neurological deficit (Enneking
Stage III); the lesion causes spinal canal stenosis with soft
tissue and often requires surgical intervention.[®!41%-22]

Typical and atypical VHs differ only in histological
composition; aggressive hemangiomas possess a different
clinical behavior — they extend beyond the vertebral body
and are associated with extensive cortical destruction.!" In
some instances, VHs might mimic primary and metastatic
malignancies; pre-operative CT-guided biopsy, with a
diagnostic accuracy of 89%, is highly recommended in such
cases.!2*!1 In this series, only two patients underwent pre-
operative CT-guided biopsy due to the unusual location and
radiological characteristics, thereby confirming the diagnosis
of AVH.

AVHs carry a high risk of bleeding, and thus for their treatment,
pre-operative embolization is recommended.”™ Embolization
helps identify main cord vessels, thereby preventing iatrogenic
cord ischemia.? In 1972, Hekster et al. described the benefit of
preoperative embolization in VHs. They reported a reduction
in blood loss and observed a “decompressive effect” on
embolization, causing relief in spinal cord compression.?” In
a recent meta-analysis, Robinson et al. reported less bleeding
in patients who underwent pre-operative embolization.?!
Furthermore, surgical invasiveness, type of anesthetic drug, and
hemostatic ability of the body also play a role in intraoperative
bleeding. In our cohort, five patients did not undergo pre-
operative embolization as they presented with acute neurological
deficits that necessitated urgent surgical intervention without
further delay. Higher mean blood loss was noted in the pre-
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Figure 2: Pre-vertebroplasty and sclerotherapy MRI of T6 vertebral
body in 2011, of a 58-year-old male presenting with back pain, who
underwent vertebroplasty and four sessions of sclerotherapy over a
7-year period until his symptoms resolved.

Figure 3: Post-last session of sclerotherapy in 2019 with complete
symptoms resolution of a 58-year-old male presenting with
back pain, who underwent vertebroplasty and four sessions of
sclerotherapy over a 7-year period until his symptoms resolved.

Figure 4: Pre-operative MRI images of a pediatric patient
undergoing decompression without instrumentation with alcohol
injection and vertebroplasty.

embolized group that is most likely attributed to the aggressive
nature of the surgical procedure performed in our case series.
Some reports have recommended using gelatin sponge for
hemostasis, as it has shown promising and reliable results, along
with benefits, such as reduced cement leak with vertebroplasty,
low recurrence rate, and short operative time [Table 2].[:1%2

Figure 5: MRI in 1 year follow-up of pediatric patient, undergoing
decompression without instrumentation with alcohol injection and
vertebroplasty.

Figure 6: Pre-operative MRI images of a 54-year-old male who
presented with neurodeficit and myelopathy, treated with T7
spondylectomy and reconstruction.

Figure 7: Post-operative X-rays of a 54-year-old male who presented
with neurodeficit and myelopathy, treated with T7 spondylectomy
and reconstruction.

The surgical intervention aims to decompress the neuronal
elements and stabilize the vertebral segment. The location of
VH and the rate of neurological deficit progression dictate the
surgical procedure and surgical approach (anterior vs. posterior).
AVH, however, typically invades the entire vertebral segment and
is associated with soft-tissue extension, thereby compromising
the structural integrity and stability of the involved vertebrae.*”!

Four patients presented with acute neurological

deterioration in our institution, requiring emergent surgical
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3 decompression without pre-operative embolization. Of
g which, three patients underwent vertebroplasty during
§ @ Y - the index procedure. Chen et al. did not perform pre-
& > > éo operative embolization in AVH patients with signs of acute
2 g instability and neurological deficit.?) In our previously
.é - = mentioned cases, vertebroplasty was utilized in the setting
& £ 2 5 of acute neurological decompression as an intralesional
g‘ E § _§: R “i thromboembolic agent to decrease blood loss. In a previous
o REZTZ k] study, Wang et al. compared the blood loss between
e a & S patients who underwent decompression with intraoperative
% o g v 5 § vertebroplasty and those who underwent decompression
= B 8 ~E g only. They injected bone cement intraoperatively to
é . gD :, obliterate feeding vessels within the vertebral bodies. The
< S S/m m M 4 results suggested a significant reduction in blood loss in
22 4 = ] the vertebroplasty group.®” In addition, Zhang ef al. and
g2 = = S Dang et al. stated that vertebroplasty could eliminate the
2 :é- E Z 2 g requirement of pre-operative embolization, as the cement
=T a2 a z served as an intralesional thrombotic agent and thus reduced

g g
E g § § é blood loss. In addition, vertebroplasty provided structural

o E support for the treatment of AVHs. 143!
. § <9 Eﬂn Posterior spinal decompression is a convenient and widely
£ ;‘Q S o A § accepted technique. In cases of circumferential spinal
g cord compression, Fox and Onofrio reported a good
é . T .8 = % outcome with posterior decompression. However, when
g g & . e E‘J . fé: ‘2 the lesion encompassed the vertebral body, the spinal
&= g 5 ;?:: 532 = cord needed to be decompressed anteriorly. Pre-operative
E §. 2 E g2 E g 9_,3 embolization and radiotherapy were also recommended
£ post-subtotal tumor resection.!! Corniola et al. proposed a
A multidisciplinary approach for the treatment of AVHs."*? The
@ £ £ § treatment, including one-stage intraoperative percutaneous
'?: g; '5'; é; sclerotherapy and vertebroplasty followed by laminectomy,
< O ¢ b epidural injection, and subtotal resection of the epidural
A a 8 f lesion, yielded excellent outcomes without complications
-§ S in patients with AVH. In our series, six patients underwent
_g § g posterior decompression, out of which two had posterior
o £2 = element lesions. In all patients, complete resolution of pre-
& 8§ 2 z g operative neurological deficits and no recurrence were
0 T 2 reported [Figures 4 and 5]. Thus, posterior decompression
% ?D o = is an appropriate technique for a lesion that is limited to the
g 8 & o o g posterior element or an anterior spinal tumor with posterior

AL E Z 2 % extension.
— — o — =

é _% _g g = _% g Although VHs are benign, partial resection has been
§ © 5 ’? ~ 5 "§ E2 % 'g g associated with a 2.9-30% recurrence rate in patients with
= FrAREASS+E S g AVHs.22%52] Therefore, some institutions advocate more
cz: . 2 aggressive intralesional resection to minimize the risk of
S . - - 2 local recurrence.’® In a paper published in 2011, Acosta
E 2 =] o _%D et al.® argued that conservative surgical interventions,
E v 3 such as vertebroplasty, laminectomy, decompression,
< g g < g and instrumentation, were usually associated with a
- 0 i = z high recurrence rate in patients with Enneking SIII VH.
= 8 = r = They advocated the treatment, including pre-operative
a4 22 - - = embolization, spondylectomy, complete tumor excision, and
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circumferential instrumentation and fusion, to minimize
the risk of recurrence. Ten patients with Enneking SIII
lesions underwent aggressive intralesional spondylectomy,
cage reconstruction, and instrumentation in that case series.
No recurrence was reported during the 2.4-year average
follow-up period.” In a large multicenter cohort study,
Goldstein et al.” reported that in patients with aggressive
radiological appearance of symptomatic VH, aggressive
intralesional resection during index surgery was associated
with an excellent survival rate and minimal recurrence (3%).
They concluded that a total en bloc spondylectomy (TES) to
achieve a wide resection margin is unnecessary since it is
associated with surgical morbidity and massive intraoperative
blood loss.® All patients were treated with intralesional
spondylectomy in the present case series, and no recurrence
was reported in their final follow-up [Figures 6 and 7].

Ji et al. reported good results with TES in patients with
aggressive hemangiomas. In their case series, 23 patients
were treated with TES; complications were minimal, and no
recurrence was reported.® Similarly, Kato et al. performed
a combination of preoperative transarterial embolization
and total excision in five patients with AVH and spinal cord
compression. Their long follow-up results were satisfactory,
with no recurrence.**

Radiotherapy may reduce the recurrence rate in case
of partial resection. None of the patients in this study
underwent postoperative radiotherapy due to the risk of
radiotherapy-associated complications such as radionecrosis,
radiation-induced myelitis, and malignancy.'"! Fox and
Onofrio reported recurrence in two out of four cases that
were treated without adjuvant radiotherapy.!"! Jiang et al.
proposed radiotherapy in cases of partial tumor excision
and where intraoperative cement filled the lesion defect
with no remnant epidural mass.* Dang et al. suggested that
there was no need for adjuvant radiotherapy in patients who
undergo intraoperative vertebroplasty of alcohol injection.
Radiotherapy is indicated when a residual lesion is seen on
contrast-enhanced computed tomography.'*

The following complications were observed in our case series.
One patient developed postoperative pulmonary embolism
that was treated medically with anticoagulants. Another
patient had an intraoperative incidental durotomy, which
was successfully repaired. Distal junctional kyphosis was
noted in one patient during follow-up and is being managed
conservatively. Reported complications were not directly
related to the treatment of AVHs and were commonly
observed in other spinal surgeries.

We appreciate that our cohort was limited by the retrospective
nature and the small number of patients. Therefore, we
recommend a prospective study that explores treatment options
with a larger number of patients. This is the first cohort conducted
in two centers in Saudi Arabia to the best of our knowledge.

CONCLUSION

Several surgical treatment options are available for patients
with Enneking SIII VHs. We find intralesional spondylectomy
to be an excellent surgical technique; all our 11 patients
had excellent results and complete neurological recovery.
However, further research is required to investigate various
surgical techniques and their associated complications and
recurrence rates.
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