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Multimodal Management of an Aggressive Vertebral Hemangioma in a
Child with Neurological Deficit: A Case Report with 5-Year Follow-Up

Guganesh Palanisamy' *, Abhay Ghorpade' ", Swapnil Kumar'", Saikumar Waghmore ",
Ashutosh Sabnis Balkrishna'

Learning Point of the Article:
Multimodal management can achieve neurological recovery and durable disease control in pediatric aggressive vertebral hemangioma while
avoiding radical resection

Introduction: Aggressive vertebral hemangiomas (AVHs) are rare benign vascular lesions that can exhibit locally destructive behavior and
cause epidural extension, spinal cord compression, and neurological deterioration. Pediatric AVHs are particularly uncommon, and there is no
established consensus on the optimal treatment strategy. To our knowledge, this is one of the few reported pediatric cases of a neurologically
symptomatic aggressive thoracolumbar vertebral hemangioma managed with a multimodal strategy and followed for S years. This case is
important because it demonstrates that effective neurological recovery and durable local control can be achieved without radical en bloc
resection.

Case Report: A 12-year-old girl presented with progressive lower limb sensory disturbance, followed by bilateral weakness, gaitimbalance, and
night pain. Neurological examination revealed an ataxic high-stepping gait, bilateral lower limb weakness, bilateral foot drop, dermatomal
sensory loss, brisk reflexes, clonus, and extensor plantar responses (Nurick grade 4). Imaging revealed an aggressive D12 vertebral hemangioma
with characteristic corduroy and polka-dot appearances, cortical involvement, epidural extension, and significant spinal cord compression.
Angiography revealed a hypervascular lesion predominantly supplied by the bilateral T12 posterior intercostal arteries. Superselective
embolization was performed while preserving the anterior spinal artery. The patient subsequently underwent D12 vertebroplasty, laminectomy,
bilateral transpedicular decompression, and D10-L2 posterior spinal fusion. Histopathological and immunohistochemical analyses confirmed
the diagnosis of vertebral hemangioma. Adjuvant external beam radiotherapy was administered at 4000 cGy in 22 fractions. Neurological
function progressivelyimproved, with complete recovery within 3 months. At the 5-year follow-up, she remained neurologically normal, withno
radiological evidence of recurrence.

Conclusion: Pediatric AVH can cause rapid and severe neurological deterioration, requiring prompt multidisciplinary management. In this
case, pre-operative embolization, vertebroplasty, decompression, stabilization, and adjuvant radiotherapy provided durable neurological
recovery and disease control. This Case report highlights a potentially effective multimodal alternative to morbid radical resection in selected
pediatric patients.
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Introduction

Vertebral hemangiomas (AVH) are common benign vascular
lesions (10-12%) [1] accounting for 2-3% of all spinal tumors
[2], and are often asymptomatic and incidentally detected.
However, a small subset, termed aggressive AVH, exhibits
locally invasive behavior characterized by cortical destruction,
epidural extension, and neurological compromise [1,3]. These
lesions account for approximately 1% of all AVH and may
present with progressive myelopathy or radiculopathy [4].

Management remains controversial, and treatment options
include radiotherapy, embolization, vertebroplasty, and
surgical decompression and resection, often combined [5,6,7].
Pediatric cases are rare, and optimal strategies have not been
well established. We present a case of aggressive vertebral
hemangioma in a 12-year-old girl with progressive neurological
deterioration, successfully managed with a multimodal
approach andlong-term follow-up.

Case Report

A 12-year-old girl presented with right-side dominant lower
limb sensory loss. One month later, she developed progressive
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Figure 1: (a and b) Anteroposterior and lateral radiographs of the thoracolumbar
spine demonstrating the D12 vertebral body with coarse trabeculations. (c and d

bilateral lower limb weakness, numbness, and gait imbalance.
She also reported night pains; there were no bowel or bladder
complaints.

Neurological examination revealed a high-stepping, ataxic gait.
Motor powerwas 3/5 atthe hipsandkneesand 2/S at the ankles
(bilateral). Sensory examination revealed reduced sensation in
the bilateral L4, LS, and S1 dermatomes. Deep tendon reflexes
were brisk, with bilateral ankle and patellar clonus and extensor
plantar responses (Nurick grade-4). Based on the biopsy
findings and clinical progression, the lesion was characterized as
an aggressive vertebral hemangioma (Enneking stage 3) with
evolving conus compression. The patient underwent
radiological investigations. (Fig. 1a and b) Anteroposterior and
lateral thoracolumbar radiographs demonstrated a D12
vertebral body lesion with coarse trabeculations, (Fig. 1cand d)
Pre-operative computed tomography showed Corduroy and
Polka dot appearances in sagittal and axial sections. (Fig. 2a, b, c,
d,e,f) Pre-operative magnetic resonance imaging demonstrated
an aggressive D12 vertebral hemangioma with vertebral body
involvement and epidural extension, causing significant spinal
cord compression.

Pre-operative management

The patient underwent a pre-operative angiographic
evaluation. Imaging revealed a hypervascular lesion
involving the D12 vertebral body supplied by bilateral
posterior intercostal arteries at T12, with an additional
collateral supply from the upper thoracic arteries. The
anterior spinal artery was identified at the T10 and T11
levels. Superselective embolization was performed using a
microcatheter. Post-embolization angiography
demonstrated stasis within the feeding vessels and the
absence of tumor blush, indicating successful
devascularization. The anterior spinal artery remained
patent. (Fig. 3 aand b) depict the pre- and post-embolization
ofthe D12 hemangiomatouslesion.

Surgical procedure

The patient subsequently underwent definitive surgical
management consisting of D12 bi-pedicular vertebroplasty
with D12 laminectomy, bilateral transpedicular
decompression, and posterior instrumentation from D10 to
L2 with pedicle screw fixation. Post-vertebroplasty, most of
the compressive vascular granulation tissue was found to be
shrunken, and the remaining vascular granulation tissue was
) subsequently excised, achieving adequate neural

Pre-operative computed tomography showing corduroy and polka dot appearances decompression. Intraoperative blood loss was approximately

in the Sagittal and Axial sections of the D12 vertebra, respectively.

600 mL. No intraoperative or immediate post-operative
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Figure 3: (a and b) depicts the pre-embolization and post-embolization

status of the hemangiomatouslesion involving the D12 vertebra.

beam radiotherapy using the Rapid-Arc technique, receiving
4000 cGy in 22 fractions over 31 days, as per the opinion of the
radiation oncologist.

Follow-up visits

« Two months post-operatively: Gait balance was attained, and

left dorsiflexion power improved (4/5), with right ankle power
Figure 2: (a,b,c,d e, f) Preoperative magnetic resonance imaging demonstrating (3 /5 ) Nurick Grade-2

an aggressive D12 vertebral hemangioma with vertebral body involvement and

epidural extension causing significant spinal cord compression. » Three months post-operatively: Complete recovery of right

neurological deterioration was noted.

Histopathological findings

Histopathological examination revealed a vascular neoplasm
composed of compact, thin-walled vascular channels of varying
sizes separated by stroma. Endothelial cells showed mild
nuclear enlargement and atypia without mitotic activity or
necrosis (Fig4a-c). Inmunohistochemistry revealed CD34 and
CD31 positivity, strongly suggesting a vascular neoplasm, as
these markers are expressed in the endothelial cells. The low
MIB-1 labeling index of ~1% indicated slow proliferative
activity, consistent with benign biological behavior despite

aggressive clinical presentation. These findings are consistent
with vertebralhemangiomas.

Post-operative course and adjuvant therapy

The post-operative course was uneventful. By post-operative
day2, the patient showed early neurologicalimprovementin the L P s
left ankle power (3/5) and right ankle (2/5). She was Nurick .
Grade 4. Post-operative radiography was performed and found
to be satisfactory (Fig. 4 aand b). The patient was discharged on
post-operative day 7. At the week’s post-operative period,

improvement in gait was noted with persistent right foot drop

(2 / 5) and left ankle power (3/ 5). At 2 weeks, she improved to Figure4: (aandb) Post-operative day 2 Anteroposterior and Lateral view x-rays showing
. . . t-vertebroplasty status at D12 and posteri ine fixation from D10 to L2.
Nurick grade I11. At 1 month post-operative follow-up, the right So° " =P S8 2 ane posienior spin xaon om o L2. (c)

Histopathological examination revealed a vascular neoplasm composed of compact, thin-
ankle power impr oved (3 /S ) y while the left ankle power  walled vascular channels of varying sizes separated by stroma. Endothelial cells showed

remained the same (3/ 5) The patient underwent external mildnuclearenlargementandatypia, without mitoticactivity ornecrosis.
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Figure 5: (a and b) Post S years — anteroposterior and lateral view
radiographs showing good spinal alignmentand well-positioned implants.

and left ankle dorsiflexion (5/5) was achieved, and the patient
attained a normal neurological status and Nurick Grade 1. X-
rays showed satisfactory implant positioning

« One year post-operatively: Asymptomatic, normal activities,
and X-rays showed appropriate implant positioning and spinal
alignment. Nurick grade 0

« Three years post-operatively: No recurrence; normal
neurology; X-rays showed construct placement and spine
alignment. Nurick grade 0

« Five years post-operatively: No recurrence; normal neurology
with well-positioned implants and spinal alignment. Nurick

gradeO (Fig. Saandb).

Discussion

AVH are rare entities with the potential for significant
neurological compromise. Management of these tumors
requires careful planning because of their high vascularity and
risk of intraoperative bleeding [2,5]. Pre-operative
embolization plays a critical role in reducing intraoperative
blood loss and facilitating safe resection [7,8]. Surgical
decompression remains the mainstay treatment for patients
with neurological deficits, with or without stabilization,
depending on structural involvement [4]. Vertebroplasty
provides the additional benefits of mechanical stabilization and
tumor devascularization [9] and also significantly reduces the
need for radical surgical resection by achieving local tumor
control [10]. Main indication for surgical stabilization in our
case is to maintain spinal stability and to prevent post-operative
deformity in patient with extensive pan vertebral involvement,
requiring extensive decompression, rather than solely the lesion
being a stable aggressive vertebral hemangioma [2,6]. Adjuvant

radiotherapy has been shown to reduce recurrence rates and
improve local control, particularly in subtotal resections [6,10].
Post-operative radiotherapy (40 Gy) with in the therapeutic
range, was mainly indicated here because of locally aggressive
nature of the lesion and anticipated residual intraosseous
remnants even following extensive decompression to achieve
complete disease free environment [3,9]. A multimodal
approach combining embolization, surgery, and radiotherapy is
increasingly advocated in the literature and is associated with
favorable outcomes [10]. Pediatric aggressive vertebral
hemangioma is extremely rare and this case adds to the limited
available literature demonstrating successful long-term
outcomes and that a carefully planned multimodal approach
may achieve satisfactory disease control while avoiding the
morbidity associated with radical surgical excision in aggressive
vertebral hemangioma. Recurrence should not be considered
inevitable but residual disease foci and incomplete treatment
strategy can result in late recurrence [2]. Our Patient with S year
asymptomatic and disease free follow-up is the result of
implementing appropriate treatment strategy in such
exceptionally rare presentation of Pediatric aggressive vertebral
hemangioma.

Conclusion

AVH in pediatric patients can cause rapid neurological
deterioration. Early diagnosis and a multimodal treatment
strategy involving pre-operative embolization, surgical
decompression, vertebral stabilization, and adjuvant
radiotherapy can result in excellent neurological recovery and
long-term disease control without the need for morbidly
aggressive resection.

Clinical Message

Pediatric aggressive vertebral hemangiomas are exceptionally
uncommon, and the literature has only a few cases reported. They
are prone for causing rapid neurological deterioration, necessitates
need for a multidisciplinary multimodal strategy incorporating
embolization, vertebroplasty, decompression, stabilization, and
post-operative adjuvant radiotherapy, avoiding the morbidity
associated with en bloc vertebral resection and can achieve excellent
neurological recovery and durable long-term disease control
withoutradical resection.

Journal of Orthopaedic Case Reports | Volume 16 | Issue 11 | November 2026 | Page 175-179



Palanisamy G, etal

www.jocr.co.in

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form,

the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
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