
Introduction
Pathological fractures in the lumbosacral region secondary to 

vertebral hemangioma are exceedingly rare, occurring in <0.3% 
of all vertebral hemangioma cases [1]. While laminectomy and 
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Introduction: Pathological fracture due to vertebral hemangioma at the lumbosacral junction is exceedingly rare and poses unique challenges 
due to the region’s high biomechanical demands and complex anatomy. While vertebral hemangiomas are typically asymptomatic or involve the 
thoracic spine, symptomatic presentation with neurological deficit and vertebral collapse at L5 is distinctly uncommon. This case report is 
among the few documented instances highlighting a concept-driven, biomechanically sound treatment strategy in such a scenario, contributing 
valuable insight to the orthopedic and spinal surgery literature.
Case Report: A 69-year-old Indian male presented with severe low back pain radiating to the left lower limb, progressive motor weakness, and 
sensory deficits. Imaging revealed near-complete collapse of the fifth lumbar vertebral body with thecal sac compression, characteristic imaging 
features of vertebral hemangioma, and spinopelvic malalignment. He underwent a combination of vertebral body stenting and cement 
augmentation for anterior column reconstruction, along with image-guided spinopelvic fixation from the third lumbar vertebra to the second 
sacral alar-iliac level. Left-sided decompression was performed while preserving posterior midline structures. The patient’s post-operative 
course was uneventful, with significant improvement in symptoms and restoration of spinal alignment. At 1-year follow-up, he reported 
sustained pain relief and full neurological recovery with radiologically maintained correction.
Conclusion: This case illustrates a rare but clinically significant presentation of vertebral hemangioma leading to structural and neurological 
compromise at the lumbosacral junction. The application of vertebral body stenting and navigation-assisted spinopelvic fixation demonstrates 
an effective, concept-oriented approach to manage complex anterior column pathology while minimizing cement-related complications and 
preserving posterior stability. This report contributes to a deeper understanding of surgical strategies for treating hypervascular spinal tumors in 
biomechanically critical regions and holds broader implications for managing similar lesions with structural instability.
Keywords: Vertebral hemangioma, lumbosacral spine, pathological fracture, spinopelvic fixation, vertebral body stenting.

Abstract

Learning Point of the Article:
Lumbosacral vertebral hemangioma with pathological fracture demands a biomechanically sound approach. Vertebral stenting enables safe 

cement augmentation, while navigation-guided spinopelvic fixation with S2AI screws provides durable stability. Preserving posterior 
structures enhances long-term outcomes, highlighting the importance of targeted reconstruction that respects both lesion behavior and 

lumbosacral biomechanics.

Stentoplasty-assisted Anterior Column Reconstruction with Navigation-
guided Spinopelvic Fixation in an L5 Pathological Fracture Secondary to 

Vertebral Hemangioma – A Case Report
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decompression remain widely employed, especially in the 
thoracic spine, the biomechanical demands of the lumbosacral 
junction are fundamentally different [2]. This transitional zone 
experiences higher shear forces, and vertebral body collapse 
here can exacerbate lumbosacral kyphosis, leading to 
progressive spinopelvic and global spinal imbalance [3].
Given the paucity of literature on managing such cases at the 
lumbosacral level, this report presents a novel, 
multi-modality approach integrating pre-
operative embolization,  low-pressure 
vertebral body stenting, and navigation-
assisted spinopelvic fixation. This technique 
offers both mechanical restoration and 
enhanced safety in addressing the challenges 
of anterior column reconstruction in 
hypervascular spinal tumors.

Case Report
A 69-year-old male shopkeeper presented 
with severe low back pain (Visual Analog 
Scale [VAS] 9/10), accompanied by radiating 
pain to the left lower limb (VAS 8/10). This 
was a sudden worsening of diffuse, non-
radiating low back pain that had persisted for 
the past six months. The pain was notably 

aggravated by positional changes and turning in bed, 
and it significantly impaired his ability to stand or 
walk. There were no bowel or bladder disturbances.
On examination, deep tenderness was elicited over 
the lumbosacral region. Neurologically, the patient 
exhibited motor weakness (grade 2/5) in the left 
extensor hallucis longus (EHL) and flexor hallucis 
longus (FHL), along with hypoesthesia in the L5 
dermatome and an absent left ankle reflex.
Lateral radiographs revealed approximately 60% 
collapse of the L5 vertebral body, with a local Cobb 
angle  of  28°.  Magnetic  resonance imaging 
demonstrated pan-vertebral involvement of L5 with 
posterior cortical bulging and thecal sac compression 
(Fig.1). Computed tomography (CT) imaging 
confirmed these findings, showing the classical 
“pol k a-dot ”  s ign suggest ive  of  a  ver tebral 
hemangioma.
Given the combination of axial and radicular pain, 
vertebral collapse, and evolving neurological deficit, 
the patient was scheduled for navigation-guided 
L3–S2-alar-iliac (S2AI) spinopelvic fixation, left-
sided L5 vertebral body stentoplasty, and left L5 
hemilaminectomy with preservation of the posterior 

midline structures.

Operative procedure
• Pre-operative percutaneous embolization was performed to 
reduce lesion vascularity
• Under general anesthesia and prone positioning, a midline 
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Figure 1: Sagittal and axial magnetic resonance imaging (MRI) showing L5 pathological 
fracture with thecal sac compression on T2-weighted MRI (a and b) and T1-weighted MRI (c 
and d).

Figure 2: O-arm navigation-guided identification of left L5 pedicle for stentoplasty (a), L4 right 
pedicle screw trajectory (b), S2-alar-iliac screw (c and d).
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incision was made with bilateral exposure from L3 to S2AI
• A reference frame was attached to the L3 spinous process, and 
an initial O-arm spin was acquired for navigation
• Navigation-guided pedicle screws were inserted from 
L3 to S2AI, excluding L5 pedicles (Fig. 2)
• Left-sided L5 hemilaminectomy was performed to 
decompress the thecal sac
• Under real-time fluoroscopic guidance, a medium-
sized stentoplasty balloon was introduced and inflated 
to restore vertebral body height
• Gel foam mixed with saline was injected into the cavity 
to embolize venous channels and reduce the risk of 
cement embolization [4]
• A mesh stent was deployed and expanded to provide 
internal support and vertebral scaffolding (Fig. 3)
• Low-pressure polymethyl methacrylate cement was 
injected into the stent to achieve anterior column 
reconstruction
• Posterior rods were placed, and a final O-arm scan 
confirmed decompression, vertebral height restoration, 
cement containment, and accurate screw placement
• The wound was closed in layers over a suction drain.
The post-operative course was uneventful, and the 
patient experienced immediate relief from radicular 
symptoms. He was mobilized on the 1st post-operative 
day. Post-operative radiographs confirmed successful 
anterior column reconstruction with correction of the 

lumbosacral angle from 26° to 45° (Fig. 4). The patient 
was discharged on the 3rd post-operative day, and 
sutures were removed at 2 weeks. Histopathology 
supported the diagnosis of hemangioma. At the 12-
month follow-up, the patient reported sustained pain 
relief (VAS 1/10), with complete recovery of motor 
function in the EHL and FHL. 12-month follow-up CT 
imaging demonstrated maintained vertebral body 
height, proper spinal alignment, and complete 
clearance of the spinal canal (Fig. 5).

Discussion
Although literature on lumbosacral vertebral 
hemangiomas causing pathological fractures is limited, 
this region is biomechanically unstable and prone to 
non-union, especially in pathological fractures from 
other etiologies. Surgical stabilization often requires 
spinopelvic fixation, with options including posterior 
fixation to S1/S2, circumferential fusion, iliac screws 
with offset connectors, or S2AI screws for improved 
stability and alignment.

Vertebroplasty was originally developed in France in the 1980s 

Hadgaonkar S, et al

Journal of Orthopaedic Case Reports Volume 16 Issue 9  September 2026 Page 389-393 |  |  |  | 

Figure 3: Fluoroscopy-guided stentoplasty technique showing insertion of stentoplasty 
balloon through a transpedicular cannula (a), inflation of stentoplasty balloon (b), 
introducing stent (c), expansion of stent with the help of stentoplasty balloon (d), fully 
deployed stent (e), inserting stentoplasty cement via cannula (f).

Figure 4: Comparison of pre-operative and 12th-month post-operative) Antero-
posterior radiograph of lumbo-sacral spine showing instrumentation from L3 to S2-alar-
iliac level with left-sided L5 stent (a and b), pre-operative and post-operative lateral 
radiograph showing improvement in local Cobb’s angle from 26° to 45° (c and d).
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to halt the progression of painful vertebral body hemangiomas 
and metastatic lesions, leveraging both its mechanical 
stabilization and thermal necrosis effects [5]. Even in 
contemporary practice, vertebroplasty demonstrates over 80% 
success in achieving significant or complete pain relief in 
symptomatic vertebral hemangiomas. However, the overall 
complication rate remains around 29%, with epidural cement 
leakage being the most common (14%) [6]. This is partly due to 
high-pressure cement injection and further compounded by the 
hypervascular nature of the lesion and poor bone quality, 
including cortical thinning, characteristic of vertebral 
hemangiomas.
In our case, L3 and L4 were selected as cranial anchor points, 
and S1 along with S2AI screws served as caudal anchors. The 
choice of S2AI screws was based on their in-line trajectory with 
L5 and S1 pedicles, eliminating the need for offset connectors 

while maintaining construct stability and reducing implant 
prominence [7]. Fixation limited to S1 or S2-alar screws alone 
was deemed inadequate due to poor sacral bone quality from 
osteoporosis and the high biomechanical demands at the 
lumbosacral junction [8].
We opted for stentoplasty over vertebroplasty to restore 
vertebral body height and facilitate internal scaffold formation 
via cancellous bone compaction with an expandable silicone 
balloon. The mesh stent provided additional structural 
integrity and supported the cement mass in maintaining the 
restored height [9]. Importantly, stenting allowed for low-
pressure cement injection, thereby significantly reducing the 
risk of cement extravasation. Furthermore, gel foam 
embolization was performed before cement injection to 
occlude venous channels and trabecular spaces, further 
minimizing the risk of cement embolism.
Since vertebral hemangiomas primarily involve the anterior 
column, the role of the posterior midline complex in 
maintaining spinal biomechanics is critical and cannot be 
overstated [10]. Accordingly, we preserved the posterior 
midline structures in our case to maintain native stability. 
Intraoperative O-arm imaging was employed to ensure accurate 
placement of pedicle and S2AI screws, to evaluate the extent of 
decompression, and to detect any inadvertent cement leakage 
into the spinal canal or anteriorly.

Conclusion
This case highlights a rare but clinically significant presentation 
of a symptomatic lumbosacral vertebral hemangioma 
complicated by pathological fracture and neurological deficit. 
Successful management was achieved through a multimodal 
approach combining pre-operative embolization, vertebral 
body stenting, and navigation-guided spinopelvic fixation 
using S2AI screws. This strategy allowed safe anterior column 
reconstruction, effective decompression, and sustained 
neurological recovery, while minimizing cement-related 
complications.
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Figure 5: Comparison of pre-operative and 1-year post-operative computed 
tomography (CT) scan showing maintained vertebral height (a and b), 3-D 
CT reconstruction showing complete spino-pelvic instrumentation and 
stent (c).

Clinical Message

In rare cases of pathological L5 fractures due to vertebral 
hemangioma, combining vertebral body stenting with cement 
augmentation and spinopelvic fixation provides effective 
decompression and stabilization. A concept-driven strategy that 
respects lumbosacral biomechanics, minimizes cement-related 
risks, and preserves native anatomy can lead to excellent pain relief, 
functional recovery, and alignment maintenance.
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