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ABSTRACT

Objective: To describe a case series of aggressive vertebral hemangiomas and hemangioendotheliomas treated at a referral center,
highlighting differential diagnosis and therapeutic strategies. Methods: A retrospective case series and literature review including symp-
tomatic patients with imaging and/or histopathological confirmation, treated over the past 25 years at a Latin American spine surgery
center. Results: Six patients (five females, one male; mean age 46.3 years) were treated with vertebroplasty, intralesional resection,
or en bloc vertebrectomy. Most presented with severe pain, and half had neurological deficits. Preoperative embolization was perfor-
med in three cases and radiotherapy in two. All patients showed satisfactory clinical improvement. Conclusions: Aggressive vertebral
hemangiomas and hemangioendotheliomas require precise diagnosis and individualized management. A multimodal approach com-
bining embolization, surgery, and radiotherapy proved effective in symptom control and recurrence prevention. Level of Evidence IV;
Retrospective Case Series.

Keywords: Hemangioma; Spinal Neoplasms; Hemangioendothelioma; Bone Neoplasms.

RESUMO

Objetivo: Descrever uma série de casos de hemangiomas vertebrais agressivos e hemangioendoteliomas tratados em um centro de
referéncia, com énfase no diagndstico diferencial e nas estratégias terapéuticas empregadas. Métodos: Estudo retrospectivo de casos e
revisgo da literatura, com inclus@o de pacientes sintomaticos e confirmagao diagndstica por imagem e/ou histopatologia, tratados nos Ultimos
25 anos em um centro latino-americano especializado em cirurgia da coluna. Resultados: Seis pacientes (cinco mulheres, um homem;
média de 46,3 anos) foram tratados com técnicas como vertebroplastia, ressec¢ao intralesional ou vertebrectomia em bloco. A maioria
apresentou dor intensa e metade tinha déficit neurolégico. Foram realizados embolizagéo pré-operatdria em trés casos e radioterapia em
dois. Todos apresentaram evolugéo clinica satisfatéria. Conclusées: Hemangiomas vertebrais agressivos e hemangioendoteliomas exigem
diagndstico cuidadoso e abordagem individualizada. A estratégia multimodal, combinando embolizagao, cirurgia e radioterapia, mostrou-se
eficaz no controle dos sintomas e na prevengdo de recidiva. Nivel de Evidéncia IV; Estudo Retrospectivo de Série De Casos.

Descritores: Hemangioma; Neoplasias da Coluna Vertebral; Hemangioendotelioma, Neoplasias Osseas.

RESUMEN

Objetivo: Describir una serie de casos de hemangiomas vertebrales agresivos y hemangioendoteliomas tratados en un centro de refe-
rencia, destacando el diagnostico diferencial y las estrategias terapéuticas empleadas. Métodos: Serie de casos retrospectiva y revision de
la literatura que incluy6 pacientes sintomaticos con diagndstico confirmado por imagenes y/o histopatologia, tratados durante los ultimos
25 anos en un centro latinoamericano especializado en cirugia de columna. Resultados: Seis pacientes (cinco mujeres, un hombre; edad
media de 46,3 anos) fueron tratados con vertebroplastia, reseccion intralesional o vertebrectomia en bloque. La mayoria presenté dolor
intenso y la mitad tenia déficit neuroldgico. Se realiz6 embolizacién preoperatoria en tres casos y radioterapia en dos. Todos evolucionaron
con mejoria clinica satisfactoria. Conclusiones: Los hemangiomas vertebrales agresivos y los hemangioendoteliomas requieren diagndstico
preciso y manejo individualizado. El enfoque multimodal, que combina embolizacién, cirugia y radioterapia, fue eficaz en el control de los
sintomas y la prevencion de recurrencias. Nivel de Evidencia IV; Estudio Retrospectivo de Series de Casos.

Descriptores: Hemangioma; Neoplasias de la Columna Vertebral; Hemangioendotelioma; Neoplasias Oseas.
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INTRODUCTION

Vascular tumors are usually divided into three groups: he-
mangiomas, hemangioendotheliomas, and angiosarcomas. He-
mangiomas and their subtypes are considered benign tumors,
hemangioendotheliomas are intermediate tumors, and angiosar-
comas are classified as malignant tumors. Despite this, conside-
rable divergence remains in their classification due to overlapping
histological features.’

Vertebral hemangiomas (VH) are the most common benign tu-
mors of the spinal column. These tumors are frequently discovered
incidentally, with a reported prevalence of 10-12%, although some
studies report a higher prevalence (26-41%).2° Most VHs are be-
nign, but a small subset exhibit aggressive behavior and are clas-
sified as aggressive hemangiomas, accounting for approximately
1% of cases.® The main clinical presentations include pain, spinal
instability, and neurological deficits. There is currently no standardi-
zed treatment protocol for non-malignant vascular tumors. Treatment
options may include radiotherapy, embolization, vertebroplasty, and
surgical resection.”

The present study describes a series of cases of aggressive
vertebral hemangiomas, presenting other differential diagnoses and
discussing the main therapeutic strategies based on the literature
and our 25 years of institutional experience.

METHODS

A retrospective case series and literature review were conducted
using a database of patients diagnosed with aggressive vertebral
hemangiomas and hemangioendotheliomas, treated at a Latin Ame-
rican Spine Surgery referral center over the past 25 years.

Patients were considered eligible for inclusion if they had a
confirmed diagnosis based on imaging and/or histopathology, the
presence of significant symptoms, and had undergone some form of
therapeutic intervention. Exclusion criteria were: incomplete clinical
or imaging data, as well as loss to follow-up.

Collected data included demographic information, clinical pre-
sentation, imaging findings, type of treatment, and post-treatment
outcomes. All procedures were conducted according to ethical
guidelines for human research. This study was approved by the
Ethics and Research Committee of the institution (registration num-
ber - CAAE: 56429322.7.0000.5273).

RESULTS

Six patients underwent surgical treatment (five females, one
male), with a mean age of 46.3 years (range: 38-64). Tumor loca-
tions included cervical spine (one case), thoracic spine (two cases),
lumbar spine (two cases), and sacrum (one case).

Regarding clinical presentation, 83% of patients presented with
severe pain, and 50% had neurological deficits. The most prevalent
histopathological diagnosis was hemangioma (n=4), followed by
hemangioendothelioma (n=1) and epithelioid hemangioendothe-
lioma (EHE) (n=1).

Preoperative embolization was performed as an adjuvant tre-
atment to reduce intraoperative bleeding in 3 cases. The surgical
techniques used were: vertebroplasty (n=1), intralesional resection
(n=1), and en bloc vertebrectomy (n=4). Adjuvant radiotherapy
was used in two cases (one due to positive margins, another due
to local recurrence).

Case presentation

Case 1

A 46-year-old female with severe low back pain (no neurologi-
cal deficit) and diagnosed with aggressive L3 hemangioma. The
patient was treated with preoperative embolization and sequen-
tial percutaneous vertebroplasty, presenting 40% of pain relief.
(Figure 1)

Source: Image database of Instituto Nacional de Traumatologia e Ortopedia.

Figure 1. A, B — Sagittal and axial CT scan showing lytic stretch mark
lesion at L3 vertebra. C, D — Axial and sagittal MRI demonstrating high
signal in T2 sequence and aggressive behavior with epidural extension.
E — Angiography and embolization of feeding arteries. F — Percutaneous
vertebroplasty of L3. G, H — Postoperative radiographs of lumbar spine
showing bone cement without leakage.

Case 2

A 64-year-old male with 3-month paraparesis was diagnosed
with hemangioendothelioma at T7. The patient underwent posterior
en bloc vertebrectomy with compromised margins and posterior spi-
nal reconstruction using four rods for increased stability. An allograft
was used to reduce radiation artifacts and to improve recurrence
assessment. (Figure 2)

Source: Image database of Instituto Nacional de Traumatologia e Ortopedia.

Figure 2. A- Lateral radiograph of the thoracic spine showing a lytic
lesion in T7. B, C — Sagittal and axial CT scan showing lytic lesion with
cortical erosion. D, E — Sagittal and axial MRI demonstrating spinal cord
compression and soft tissue involvement. F — Postoperative radiograph in
anteroposterior showing spine reconstruction of T7 with strut allograft and
posterior instrumentation with multiple rods.

Case 3

A 38-year-old female with 5-year sacral pain and sphincter dys-
function. The patient was diagnosed with epithelioid hemangioen-
dothelioma and underwent total sacrectomy with clear margins. Re-
construction was performed using pedicle and iliac screws, allograft,
and vascularized fibula graft. The patient presented substantial pain
relief. (Figure 3)
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Source: Image database of Instituto Nacional de Traumatologia e Ortopedia.

Figure 3. A, B — CT scan (sagittal, coronal) revealing multiple expansile
lytic lesions with few polka-dot signs. C — Sacral MRI showing tumor
expansion into the epidural space and retrorectal fascia (Waldeyer fascia).
D - Intraoperative digital radiograph showing specimens with free margins.
E — Radiograph demonstrating spinopelvic reconstruction with multiple rods
and Cathedral technique with vascularized fibular graft.

Case 4

A 48-year-old female with atypical hemangioma of C6—-C7 under-
went corpectomy, decompression, intralesional resection, anterior
and posterior cervical fusion with pedicle screws. Local recurrence
at 5-year follow-up was managed with radiotherapy. (Figure 4)

Source: Image database of Instituto Nacional de Traumatologia e Ortopedia.

Figure 4. A — CT scan in sagittal view with lytic cortical bulging in C6 and
C7. B and C — MRI showing high signal invading the epidural space and
surrounding the right vertebral artery. D and F — Lateral and anteroposterior
cervical radiographs showing C6 and C7 corpectomy and reconstruction
with Harms cage and posterior instrumentation with pedicle screws and
rods. F — Postoperative CT axial view.

Case 5

A 48-year-old female diagnosed with an aggressive hemangioma
of T3 and previously submitted to a laminectomy. The patient was
classified as Frankel C, presenting with tumor progression and spinal
instability. The patient underwent revision en bloc spondylectomy and
reconstruction using an anterior cage and posterior pedicle screw instru-
mentation. The patient presented partial neurological recovery. (Figure 5)
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Source: Image database of Instituto Nacional de Traumatologia e Ortopedia.

Figure 5. A, B — CT scan revealing T3 hemangioma with polka-dolt
sign progression after previous laminectomy in another institution. C —
Intraoperative image of posterior vertebral column resection with T-saw.
D — Malleable retractor with T-saw attachment. E — Digital intraoperative
radiograph demonstrating T3 vertebral body with adjacent endplates of
superior and inferior vertebrae.

Case 6

A 34-year-old female with radicular pain from aggressive L3
hemangioma underwent en bloc vertebrectomy via a combined ap-
proach. The patient experienced complete pain relief and is currently
asymptomatic. (Figure 6)

Similarly, histological findings are important for the classification
of vertebral hemangiomas. (Figures 7 and 8)

Source: Image database of Instituto Nacional de Traumatologia e Ortopedia.

Figure 6. A, B — CT views showing lytic lesion in L3 with cortical expansion.
C — Axial MRI demonstrating aggressive tumor mass and nerve root
compression. D, E — Digital radiograph and intraoperative specimen. F —
Intraoperative image with spinal reconstruction.

DISCUSSION

Vertebral hemangiomas are the most common tumors of the
spine. The literature estimates their prevalence between 10-12%,
but more recent studies report a higher prevalence, ranging from
26-41%.25 This apparent increase is likely attributable to the superior
sensitivity of computed tomography (CT) and magnetic resonance
imaging (MRYI). However, symptomatic vertebral hemangiomas have
a low prevalence, accounting for 0.9% to 1.2% of all cases.®®

Prevalence tends to increase with age, regardless of sex or
spinal segment involved.* Prevalence tends to increase with age,
regardless of sex or spinal segment involved. These tumors are




Table 1. Differential diagnosis between typical and aggressive vertebral hemangioma.

Typical Vertebral Hemangioma

Aggressive Vertebral Hemangioma

Clinical Behavior Generally benign and asymptomatic

Locally aggressive
May cause pain, pathological fractures, spinal deformity, and
neurological impairment

Incidence 11% of the general population Rare, accounting for about 1% of all vertebral hemangiomas
Location Most common in the thoracolumbar region Thoraqolumbar region
May also involve the sacrum
X-ra Characteristic trabecular thickening, often described as “jail bar Lytic lesion beyond the vertebral body
Y striations” Honeycomb or corduroy pattern
“Polka-dot sign”
Computed “Polka-dot sign” Extraosseous involvement, cortical lysis, and bulging. Expansion

Tomography (CT)

Typical “dots” sign. Negative soft tissue attenuation

into soft tissues
Greater attenuation on CT

“Salt and pepper”
Salt and pepper appearance
High signal on T1 and T2

Magnetic Resonance
Imaging (MRI)

Low signal on T1 and high signal on T2
Expansion into epidural and extraosseous space

Differential Diagnosis radiotherapy

Focal fatty marrow replacement, Modic type | changes, and prior

Metastatic lesions, multiple myeloma, solitary plasmacytoma,
chordoma, lymphoma, epithelioid hemangioendothelioma,
angiosarcoma

Treatment Generally, does not require treatment

Surgical decompression
Resection + Radiotherapy
Embolization or alcoholization

3 ‘;’“.‘ - R

Source: Image database of Instituto Nacional de Traumatologia e Ortopedia.

Figure 7. Epithelioid hemangioma. Benign neoplasm composed of well-
formed blood vessels, with endothelium showing abundant eosinophilic
cytoplasm, vesicular and rounded nuclei, and infiltration of eosinophils
between the vessels. H&E staining, 200x magnification.

% i

Source: Image database of Instituto Nacional de Traumatologia e Ortopedia.

Figure 8. Epithelioid hemangioendothelioma. Malignant neoplasm
composed of nests and cords of atypical epithelioid cells (abundant
eosinophilic cytoplasm, atypical vesicular or hyperchromatic nuclei).
Some epithelioid cells exhibit intracytoplasmic vacuoles. H&E staining,
200x magnification.

commonly observed in patients over 58 years old. In the present
study, we observed symptomatic patients with a mean age of
46 years and a female predominance. However, conflicting studies
are reported in the literature regarding sex predominance 7101

Hemangiomas are commonly found in the thoracolumbar spine,
most often in the vertebral body. However, they may also present
involvement of the lamina and pedicle. Less frequently, these tu-
mors can affect the cervical spine.? In our series, we found vascular
vertebral tumors in all spinal regions from the cervical spine to the
sacrum, with the vast majority involving both anterior and posterior
vertebral elements.

Although benign, a small percentage of vertebral hemangiomas
can be symptomatic (0.9%—1.2%) and potentially exhibit axial pain,
radicular pain, or myelopathy.23® Some studies report that less than
5% of hemangiomas are symptomatic.'>'3 Aggressive vertebral he-
mangiomas (AVHs) account for approximately 1% of hemangiomas
and are characterized by bone destruction, pathological fracture, in-
vasion of adjacent tissues, spinal deformity, and severe neurological
deficits such as paraplegia.>'"'3'* Multilevel vertebral involvement
has been reported in up to 30% of cases.®'® In our series of cases,
all patients who underwent surgical treatment presented at least
pain and/or neurological deficits, associated with bone destruction,
neural structure compression, or biomechanical instability.

Differential diagnosis of vertebral lesions is challenging, as they
may mimic primary malignant tumors or metastases.'® Therefore,
differential diagnoses include multiple myeloma, lymphoma, he-
matologic malignancies, and Paget’s disease. Additionally, clinical
findings such as spastic gait and imaging characteristics such as
hypointense lesions on MRI should be carefully evaluated.>"

Data on benign vascular tumors are limited, with most available
literature consisting of case series or case reports, and therefore, no
consensus on treatment strategies has been established. Treatment
options available include radiotherapy, embolization, vertebroplasty,
and en bloc resection.” Treatment of AVHs is particularly challenging
due to their potential for uncontrollable bleeding. There is no uni-
versal consensus on the management of these tumors, but a wide
range of therapeutic approaches is reported.’" In asymptomatic or
mildly symptomatic cases, observation may be sufficient, or mini-
mally invasive treatments can be used for pain relief. Decompressive
surgery may be needed for more aggressive cases. For patients
with neurological deficits, open surgical treatment is generally indi-
cated.'8'® Electrochemotherapy has been a treatment option used
in cases of therapeutic failure.?
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Intralesional injection of ethanol or monoethanolamine causes
thrombosis and destruction of the vascular endothelium, resulting
in devascularization, lesion reduction, and subsequent decom-
pression of neural elements.?'?? Sclerotherapy is not used as a
definitive therapy and can serve as a neoadjuvant treatment to
control bleeding.'®'® Nevertheless, complications are reported
and include vertebral collapse, osteonecrosis, asystole, and spinal
cord infarction.™

Arterial embolization is another strategy that can be used as an
isolated treatment in patients with pain attributed to the hemangioma.
However, it is not recommended for patients with acute neurological
deficits.® Moreover, long-term efficacy is not yet well established,
albeit delayed symptomatic relief has been observed.?® Embolization
is contraindicated when angiography reveals a connection with the
artery of Adamkiewicz (arteria radicularis magna).2®1824 Preoperative
embolization is highly recommended to reduce intraoperative blee-
ding.”810-1215182425 |n the present study, preoperative embolization
was performed in 50% of the cases.

Percutaneous vertebroplasty using bone cement is described
as an effective treatment for AVH, offering spinal stabilization,
pain relief, and allowing rapid recovery.'?6 In lytic lesions of the
C1 lateral mass, a transoral approach can also be performed.?”
The local heat generated by the cement reaction contributes to
local tumor control.' This technique is effective in the treatment of
asymptomatic AVHs, being also used combined with preoperative
embolization and surgical decompression.82® We employed this
combined approach in one of our cases in this study. Vertebro-
plasty can be feasible to reduce intraoperative bleeding (by up to
57%) combined with decompression compared to decompression
alone.” Cement leakage occurs in 20-35% of cases, but it is rarely
symptomatic.?®3° Kyphoplasty presents a lower risk of cement
leakage.' In one of our cases, we performed a combined stra-
tegy involving embolization followed by vertebroplasty, achieving
favorable outcomes with no complications.

Radiofrequency ablation has been described as an effective
method for disease and symptom control, although it is rarely used
for the treatment of AVHs.%'% This technique destroys tissue using
thermal energy (60°C-100°C) to induce protein denaturation and
coagulative tumor necrosis.®'3 It has been reported that the use
of robot-assisted radiofrequency is effective in tumors located in
anatomically complex areas. Radiofrequency has been used for he-
morrhage control combined with other methods, such as hemostatic
agents, decompression, and pedicle screw fixation.343

Open surgical treatment is indicated in cases involving spinal
instability or severe/ progressive neurological deficits.26.11:1318:19.28,36
Surgical approaches can range from isolated decompression to en
bloc vertebral resection.?>%” Despite their benign nature, recurrence
rates of AVHs range from 3% to 30% following minimally invasive
treatment, whereas en bloc resection offers lower recurrence rates
and may eliminate the need for adjuvant radiotherapy.'83

Decompression may be performed with or without instru-
mentation for cervical stabilization. In cases involving lesions
confined to the posterior elements of the spine, decompression
without instrumentation may be sufficient. However, this is typi-
cally reserved for tumors affecting only the lamina and spinous
process, without facet joint involvement, or even for palliative
patients with high risk."® Lesions affecting the anterior and mi-
ddle spinal columns are better addressed with corpectomy. For
extensive lesions involving all three columns, en bloc resection
is preferred.'® Complete en bloc spondylectomy offers high local
disease control and improves long-term survival. However, it is a
technically complex procedure, associated with significant morbi-
dity and intraoperative blood loss. Therefore, subtotal resection is

commonly employed, despite its higher local recurrence rate.” In
the present study, we also prioritized en bloc resection whenever
feasible, despite the technical challenges, especially for aggres-
sive hemangiomas, hemangioendotheliomas, and the epithelioid
subtype, aiming to reduce bleeding, prevent local recurrence, and
avoid adjuvant radiotherapy.

Radiotherapy plays an important role as an adjuvant treatment
in the postoperative setting, particularly in cases of incomplete
resection or more aggressive tumors, minimizing the risk of recur-
rence.?® Although standard radiation protocols are effective, higher
radiation doses can be administered using modern planning and
delivery techniques.® The incidence of radiation-induced sarcoma
is low (<1%).4>4! Radiotherapy requires caution due to the risks of
necrosis and myelitis. "

Emerging technologies such as carbon fiber implants have the
advantage of reduced radiographic artifacts on CT and MR, allowing
more precise and safer radiotherapy.“>-** Structural bone grafts are
also used to reduce metal-induced imaging artifacts. Although high-
-level evidence remains limited, radiotherapy is widely recognized
for its potential deleterious effects on tissues and may impair bone
integration. Recent studies suggest that radiotherapy may be asso-
ciated with delays in fusion time up to two months.* In our center,
carbon fiber vertebral body cages are not yet available, and we
use titanium and allografts. Some studies suggest that the use of
autologous grafts is a significant predictor of successful bone fusion
(75% vs. 41%). Among the differential diagnoses for rare vascular
tumors are hemangioendotheliomas and EHE, which exhibit varying
degrees of malignancy.*647

EHE is a very rare neoplasm considered an intermediate-grade
malignancy with histological and clinical characteristics between
aggressive hemangioma and high-grade angiosarcoma. It can
mimic an epithelial tumor.*® Similar to other vascular tumors, it
often presents with multiple noncontiguous lesions in up to 50%
of cases. It remains unclear whether these represent multicentric
lesions or metastases. High intraoperative blood loss has been
reported.*548 Radiographically, EHE appears as an expansive lytic
lesion without sclerotic margins and may be associated with corti-
cal disruption, occasionally demonstrating a “polka-dot” or “soap
bubble” matrix pattern, and sometimes has sclerotic margins.*
Due to its rarity and unpredictable clinical behavior, no standardi-
zed treatment exists. However, preoperative embolization followed
by wide-margin surgical resection yields better outcomes and often
avoids the need for adjuvant therapy.?®4046:50-52 |n our serie cases,
a patient with sacral EHE underwent total en bloc sacrectomy,
achieving negative margins and satisfactory functional outcome,
despite short-term follow-up.

CONCLUSION

Aggressive vertebral hemangiomas require special attention due
to their potential for neurological compromise, spinal instability, and
recurrence. Treatment decisions should be individualized and must
consider differential diagnoses, as well as the clinical presentation,
radiological characteristics, and histopathological findings.
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