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Abstract: Background and Clinical Significance: Coexistence of spinal hemangiomas and dural 
arteriovenous fistula (SDAVF) is uncommon. Unclear imaging and progressive neurological 
impairment require early surgical management. Case Presentation: A 76-year-old woman presented 
with progressive thoracolumbar pain and bladder dysfunction. Magnetic resonance imaging (MRI) 
of the thoracic spine revealed a round-shape expansive lesion at D11 with spinal cord edema and 
homogeneous contrast enhancement. Intraoperatively a vascular malformation resembling a dural 
arteriovenous fistula (SDAVF) was found in association and histological examination confirmed the 
diagnosis of hemangioma. Conclusions: this case underscores the importance of thorough imaging 
evaluation and prompt surgical management in patients presenting with neurological impairment 
ad a suspicion of spinal hemangioma: this case may provide awareness of potentially associated 
SDAVF, unrecognized at pre-operative imaging, and technical insights during surgery. 
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1. Introduction and Clinical Significance 

Spinal hemangiomas are rare vascular lesions characterized by dilated, thin-walled capillaries 
prone to hemorrhage. Venous hypertension is a proposed mechanism for the development of 
secondary AVFs. In this case, the presence of a hemangioma may have contributed to venous 
congestion, potentially leading to the formation of the SDAVF. 

These lesions can lead to significant neurological morbidity, with clinical presentations ranging 
from asymptomatic cases to severe neurological deficits such as pain, sensory disturbances, motor 
weakness, and bladder or bowel dysfunction [1]. While spinal hemangiomas are typically benign, 
their potential for hemorrhage and mass effect on the spinal cord necessitates accurate diagnosis and 
timely intervention [2]. Magnetic resonance imaging (MRI) has become the cornerstone of diagnostic 
evaluation, revealing characteristic features such as a "popcorn" appearance, mixed T1 and T2 signal 
intensities, and a low-signal rim on T2-weighted images [3]. However, the role of additional imaging 
modalities, such as spinal angiography, in identifying associated vascular anomalies or concurrent 
pathologies remains an area of ongoing investigation [4]. 

The co-occurrence of spinal hemangiomas with other vascular malformations, such as 
arteriovenous malformations (AVMs) or dural arteriovenous fistulas (dAVFs), is exceptionally rare: 
this case report presents an elderly woman with a spinal intradural hemangioma and a concurrent 
spinal dural arteriovenous fistula, a rare and diagnostically challenging combination. By reviewing 
the current literature on spinal hemangiomas and concurrent vascular malformations, we aim to 
highlight the unique aspects of these rare conditions, the diagnostic challenges they pose, and the 
importance of advanced imaging techniques in ensuring accurate diagnosis and effective treatment. 
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The case underscores the risk of insufficient care if concurrent lesions are overlooked and emphasizes 
the need for a high index of suspicion in patients with complex spinal vascular pathologies. 

2. Case Presentation 

A 76-year-old woman presented with a six-month history of progressive dorsolumbar pain. 
Neurological examination revealed significant pain but preserved lower limb strength; bladder 
dysfunction was present and worsening overtime. Magnetic resonance imaging (MRI) of the thoracic 
spine revealed an expansive lesion at the D11 vertebral level [Figure 1]. Neurosurgical evaluation 
indicated the need for surgical resection. The patient’s medical history included long QT syndrome, 
osteoporosis, and bilateral carpal tunnel syndrome. 

The patient underwent a laminotomy and microsurgical resection of the lesion. Intraoperatively, 
a vascular malformation resembling a dural arteriovenous fistula (SDAVF) was observed and sealed 
using bipolar cautery and scissor separation [Figure 2]. Histopathological examination confirmed the 
diagnosis of hemangioma, with immunohistochemical staining positive for ERG and CD34. 

Postoperatively, the patient exhibited mild lower limb weakness (MRC 4), persistent paresthesia 
and hypoesthesia in the left leg, and significant postvoid residual volumes requiring intermittent 
catheterization. A rehabilitation consultation recommended an extensive homebased rehabilitation 
program; the patient fully recovered with no neurological deficits after 2 months [Figure 3]. 

 

Figure 1. MRI of the thoracic spine. Left: T1-weighted image showing the expansive lesion at the D11 level (red 
arrow). Right: T2-weighted image revealing the lesion with surrounding edema (yellow arrow). . 
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Figure 2. Intraoperative findings. Upper left: Visualization of the hemangioma (red arrow) associated to the 
vascular malformation resembling a dural arteriovenous fistula (yellow arrow). Upper right: Sealing of the 
fistula using bipolar cautery. Bottom left: Macroscopic color change following fistula closure. Bottom right: 
Macroscopic appearance following hemangioma removal. . 

 

Figure 3. Post-operative MRI of the thoracic spine at 3 months. Left: T1-weighted image showing the absence of 
hyperintense findings). Right: T2-weighted image showing edema resolution. . 

Surgical Technique 

The patient was positioned prone, and a midline incision was performed, followed by bilateral 
muscle dissection and laminotomy at D11-D12 using a Piezoelectric osteotome (Mectron s.p.a – Italy) 
[Figure 4]. Under the operating microscope, a dural opening was made, exposing the lesion, which 
appeared as an exophytic protrusion from the surface of the left posterior spinal cord, surrounded by 
a vascular malformation with multiple arteriovenous fistulas on the pial surface [Figure 2]. 
Coagulation and disconnection of the fistulas were performed first. An incision was made around 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 April 2025 doi:10.20944/preprints202504.0043.v1

https://doi.org/10.20944/preprints202504.0043.v1


 4 of 6 

 

the lesion, which exhibited a firm consistency. Due to the inability to remove the pathological tissue 
without traction, an ultrasonic aspirator was used for resection. Meticulous hemostasis was achieved. 
The dura mater was sutured, and the laminae were repositioned using plates and screws. Standard 
wound closure was performed. 

 

Figure 4. Piezoelectric osteotome while performing laminotomy (left) and intra-operative view of a long tip to 
reach deep surgical fields. 

3. Discussion 

The co-occurrence of spinal hemangiomas with other vascular malformations, such as 
arteriovenous malformations (AVMs) or dural arteriovenous fistulas (dAVFs), is exceptionally rare, 
with only one documented case reported in the literature [5]. This rarity poses significant diagnostic 
and therapeutic challenges, as the presence of concurrent lesions may complicate clinical 
presentation, imaging interpretation, and treatment planning. Spinal AVMs and dAVFs are abnormal 
vascular connections that can lead to venous hypertension, spinal cord ischemia, or hemorrhage, 
often presenting with progressive neurological deficits [6]. The distinct clinical presentations and 
pathophysiological mechanisms of these lesions underscore the importance of a comprehensive 
diagnostic approach, particularly in cases where concurrent pathologies may be initially overlooked 
on imaging. 

The diagnostic evaluation of spinal vascular malformations relies heavily on advanced imaging 
techniques. MRI, with its superior soft tissue contrast, is the primary screening tool, while spinal 
angiography remains the gold standard for definitive characterization of vascular anatomy and 
lesion type; in this case, the concurrent presence of a hemangioma and SDAVF posed a diagnostic 
challenge, necessitating a multimodal imaging approach. 

 [7]. However, the identification of concurrent lesions, such as hemangiomas with AVMs or 
dAVFs, requires a high index of suspicion and meticulous imaging analysis. The coexistence of spinal 
hemangiomas and vascular malformations is exceedingly rare, with only one documented case in the 
literature. Spinal hemangiomas are typically benign, incidental findings, while spinal vascular 
malformations, such as SDAVFs and AVMs, can lead to significant neurological deficits if left 
untreated. 

The single documented case of concurrent intradural AVM and sacral dAVF, reported by Hsu 
et al. (2002), highlights the diagnostic complexities and the risk of insufficient care if these lesions are 
neglected [5]. In this case, the initial imaging findings were subtle, and the concurrent dAVF was only 
identified through detailed angiographic evaluation, underscoring the importance of thorough 
diagnostic workups in patients with spinal vascular lesions. 

Treatment strategies for spinal hemangiomas and concurrent vascular malformations are 
primarily guided by the patient's clinical presentation and the lesion's characteristics. Surgical 
resection remains the mainstay of treatment for spinal hemangiomas and vascular malformations: is 
generally recommended for symptomatic cases, particularly those with evidence of hemorrhage or 
progressive neurological decline [8]. Microsurgical techniques, including laminectomy and posterior 
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approaches, have been shown to yield favorable outcomes, with studies reporting neurological 
improvement in 41-80% of patients [9]. In cases of concurrent lesions, both lesions may need to be 
addressed surgically in the same operation to achieve optimal outcomes (5). Conservative 
management, including observation and serial imaging, is typically reserved for asymptomatic or 
non-hemorrhagic lesions, although the long-term outcomes of this approach remain less well-defined 
[8] 

In this case we preferred performing a laminotomy to preserve stability and the Piezoelectric 
osteotome to maximize safe bone removal minimizing the risk of soft tissue damaging and dural tear 
[10-11]. 

4. Conclusions 

This case underscores the importance of thorough clinical and surgical attention in patients 
presenting with spinal hemangiomas and progressive neurological symptoms. A multimodal 
approach, combining microsurgical resection and postoperative rehabilitation, is crucial for 
optimizing clinical outcomes. The rare coexistence of a spinal hemangioma and SDAVF highlights 
the need for careful microscopic assessment in such cases in order to avoid missing additional 
pathology that may contribute to the clinical outcome. 
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The following abbreviations were used in this manuscript: 

SDAVF Spinal dural arteriovenous fistula   
AVF Arteriovenous fistula   
AVM Arteriovenous malformation   
MRI Magnetic resonance imaging   
DSA Digital subtraction angiography   
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