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at the Th11 level: a case report of a severe
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Summary

Introduction: Spinal hemangiomas and vascular malformations are rare but clinically significant entities. Their differential diagnosis is often
challenging, with imaging modalities (MRI, CT, angiography) and subsequent multidisciplinary collaboration playing a crucial role. Case report:
We present a case of a 45-year-old woman with a vascular malformation of the paraspinal region. Initial MRI performed at another university
hospital revealed a suspected vascular lesion at the thoracic spine level. The patient underwent embolization, which was followed by acute-
-onset paraplegia. This case illustrates the importance of accurate diagnosis of vascular lesions, which requires close interdisciplinary cooperation.
Differentiating hemangiomas from other vascular malformations is essential for selecting optimal therapy and preventing irreversible neurological
damage. Conclusion: A multidisciplinary approach combined with advanced imaging and interventional methods is a key to successful

diagnosis and treatment of complex vascular malformations.
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Introduction
Vascular lesions of soft tissues and the
spine represent a heterogeneous group
of pathologies, including both heman-
giomas and vascular malformations.
These two entities differ fundamentally
in pathophysiology, growth behavior,
and therapeutic approach.
Hemangiomas are benign proliferating
endothelial tumors, typically occurring in
childhood and often undergoing sponta-
neous regression. In adults, they are less
common and usually stable. Histologi-
cally, they consist of proliferating capil-
laries or larger vessels with a character-
istic appearance. Spinal hemangiomas,
particularly vertebral, are often asympto-
matic and diagnosed incidentally on im-

aging. However, with significant expan-
sion or posterior vertebral involvement,
they may cause pain, neurological deficit,
or pathological fracture [1,2].

Vascular malformations are congeni-
tal structural anomalies of the vascular
system. According to International So-
ciety for the Study of Vascular Anomalies
(ISSVA) classification, they are catego-
rized as arteriovenous, venous, capillary,
or lymphatic malformations. From the
perspective of spinal ischemia, arterio-
venous malformations (AVMs) and dural
arteriovenous fistulas (dAVFs) are the
most high-risk, as they may have direct
connections to the spinal vascular net-
work. These lesions grow with the pa-
tient, do not undergo involution, and

may remain asymptomatic until compli-
cations arise [3,4].

Diagnosis relies primarily on imag-
ing. Contrast-enhanced MRI is the mo-
dality of choice for assessing the ex-
tent, localization, and relation to the
spinal cord and soft tissues. Hemangio-
mas typically show high signal on both
T1- and T2-weighted images, some-
times with cortical changes or focal scle-
rotic zones. Malformations often pre-
sent variably, frequently with flow-void
phenomena [5].

Definitive differentiation between
hemangiomas and vascular malforma-
tions often requires digital subtraction
angiography (DSA), which allows de-
tailed visualization of vascular supply,
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Fig. 1. Clinical findings in the patient.

arteriovenous shunts, and potential con-
nections to spinal vasculature. Selective
spinal angiography with detailed phases
is the only method capable of revealing
hidden feeding arteries, e.g., connection
to the artery of Adamkiewicz [6].

Treatment depends on lesion type,
clinical condition, and localization.
Symptomatic hemangiomas may re-
quire surgical resection, often com-
bined with preoperative embolization
to reduce intraoperative bleeding risk.
Vascular malformations require a mul-
tidisciplinary approach, including embo-
lization, radiosurgery, or open resection.
For spinal AVMs and dAVFs, the thera-
peutic goal is occlusion of the patholog-
ical shunt while preserving physiological
spinal artery perfusion [7,8].

Particularly for lesions near the spine
and spinal cord, extreme caution is nec-
essary, both in indication for interven-
tion and interpretation of imaging find-
ings. Ideally, multimodal imaging should
be combined with repeated multidiscipli-
nary review by neuroradiologists, neuro-
surgeons, and interventional radiologists.

Case report

Patient: 45-year-old female, without sig-
nificant medical or neurological history
(Fig. 1).

The patient presented with a palpa-
ble mass in the right paravertebral region
(Th10-Th12), present for several years,
without neurological deficit. MRI (Fig. 2) re-
vealed a hypervascularized lesion consist-
ent with hemangioma of the erector spinae
muscle. The lesion was interpreted as a he-
mangioma without direct contact with the
spinal canal. Images were subsequently re-
viewed at our institution, where a radiolo-
gist confirmed the original interpretation.

After multidisciplinary consultation
(plastic surgery, neurosurgery, inter-
ventional radiology), preoperative em-
bolization was planned to minimize in-
traoperative blood loss. In the case
of complete embolization of the two
main feeding arteries, surgical resection
might not be required. The interven-
tional radiologist assessed vascular sup-
ply on MRI and indicated embolization.

The patient was admitted to the ward
the day before surgery, with emboliza-
tion scheduled the same day. Angiogra-
phy (Fig. 3) confirmed the MRI findings -
the lesion was supplied by the right in-
tercostal artery Th11. No spinal branches
were apparent. Selective catheterization
and embolization of the feeding vessel
were performed.

Immediately after embolic agent ap-
plication, the patient experienced se-

vere back pain with transient alteration
of consciousness. Analgosedation was
administered (tramadol, midazolam,
metamizole). At the end of the proce-
dure, she reported only residual dis-
comfort. The procedure was considered
technically successful. Within hours of
returning to the ward, the patient devel-
oped hypesthesia of the lower limbs. Ur-
gent neurological consultation and spi-
nal MRI revealed signal changes in the
gray matter from Th8 to Th11, with mild
swelling of the spinal cord at Th11 and
signs of ischemic edema. The lesion
showed marked vascularization with ex-
pansile features.

Clinically, acute transverse spinal cord
lesion with paraplegia was diagnosed.
Sensory level was at Th12/L1; upper
limbs were unaffected. The patient was
urgently transferred to the neurological
intensive care unit for acute spinal cord
injury management. After stabilization,
she was transferred to the spinal unit
at University Hospital Motol, where she
continued neurorehabilitation under
specialized care.

The patient’s neurological defi-
cit proved persistent. At the latest fol-
low-up (18 months after the event), she
remains paraplegic with sensory level at
Th12/L1 and is dependent on a wheel-
chair for mobility. There has been no
meaningful recovery of voluntary motor
function in the lower limbs despite an
intensive neurorehabilitation program
addressing spasticity, bladder manage-
ment and activities of daily living. She
requires assistance for transfers and per-
sonal care. The extent and pattern of in-
jury on MRI (diffuse ischemic/edema-
tous changes of the gray matter from
Th8-Th11) correlate with poor progno-
sis for motor recovery; long-term man-
agement focuses on secondary pre-
vention, complication surveillance and
functional adaptation.

Discussion
At our institution, management of
symptomatic spinal/paraspinal vascu-
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Fig. 2. MRl images of the lesion.

lar lesions is individualized and relies on
a multidisciplinary team including neu-
roradiology, interventional radiology,
neurosurgery, plastic surgery, anesthe-
siology and rehabilitation medicine. For
symptomatic hemangiomas we favor
surgical resection when feasible; preop-
erative embolization is considered only
when (DSA clearly demonstrates a dom-
inant feeding vessel or vessels that can
be safely occluded, and careful angio-
graphic analysis excludes feeders to the
spinal arterial circulation, including the
anterior spinal artery or radiculomedul-
lary branches. When embolization is in-
dicated, it is usually scheduled imme-
diately prior to resection (commonly
within 24 h) to reduce the chance of
bleeding. Interdisciplinary case review
and repeat imaging (including selective
spinal angiography with a dedicated spi-

Fig. 3. Contrast-enhanced digital subtraction angiography
(DSA) performed prior to embolization.

nal phase when available) are recom-
mended before any embolization near
the vertebral column.

This case highlights the risk of severe
complications, even when following
standard recommendations. The pre-
sumed hemangioma was, in retrospect,
more consistent with a vascular malfor-
mation with spinal arterial connections
that were not visualized on overview or
selective angiography.

Similar cases [9,10], though rare, have
been described in the literature, particu-
larly with arteriovenous shunts and un-
detected feeder branches to the anterior
spinal artery, where embolization may re-
sultin irreversible spinal cord ischemia.

The rationale for minimally invasive
embolization to reduce surgical morbid-
ity is understandable, yet for vascular le-
sions near the spine, extreme caution is

essential. Advanced diagnostic modali-
ties, including functional MRI or intraop-
erative DSA with spinal phase (if avail-
able), should be considered.

Conclusion
Preoperative embolization prior to sur-
gical resection may cause severe, irre-
versible neurological complications if
the lesion is misdiagnosed as a heman-
gioma when in fact it is a vascular mal-
formation with spinal arterial commu-
nication. Despite modern imaging,
such complications cannot always be
avoided. Awareness of these risks is es-
sential for thorough diagnostic evalua-
tion and treatment planning.
Preoperative embolization of pre-
sumed hemangiomas can cause severe,
irreversible neurological injury if the le-
sion is in fact a vascular malformation
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with occult spinal arterial communica-
tion. This report is notable because it
describes an elective preoperative em-
bolization of a presumed paraspinal
hemangioma (based on MRI) that pro-
duced catastrophic transverse myelop-
athy despite apparently negative an-
giography for spinal feeders. The case
therefore contributes a cautionary ex-
ample to the literature and advocates
for stricter pre-embolization protocols,
consideration of dedicated spinal angio-
graphic phases, and reinforced multidis-
ciplinary decision-making for lesions ad-
jacent to the spine.

This case is unique as it documents
arare but devastating neurological com-
plication following standard preopera-
tive embolization of a presumed para-
spinal hemangioma. Despite modern
imaging and adherence to accepted
protocols, the patient developed acute
transverse myelopathy resulting in per-
manent paraplegia. The case highlights
the diagnostic challenges in distinguish-
ing hemangiomas from vascular mal-
formations, the limitations of current
imaging techniques, and the critical im-
portance of a thorough multidisciplinary
approach. Reporting such rare adverse
events provides valuable insights for cli-

nicians and emphasizes the need for ex-
treme caution when performing emboli-
zation near the spinal cord.
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