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a b s t r a c t 

Vertebral hemangiomas are benign vascular tumors that are commonly asymptomatic. A low percentage might become aggressive; however, they are not known to 

be associated with scoliosis. We present a case of a third lumbar vertebral lesion coexisting with a moderate thoracolumbar scoliosis. The patient’s initial presentation 

was back pain with bilateral lower limb radiculopathy and neurogenic claudication. Diagnosis was established using CT and MRI, which showed classical findings 

of an aggressive vertebral hemangioma. The patient underwent Partial hemangioma excision and scoliosis correction, with satisfactory outcome at 1 year follow up. 
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Vertebral hemangiomas are benign vascular tumors or malforma-

ions occurring in the vertebral column. Prevalence of these tumors has

een reported to be up to 10% in the population based on an autopsy

urvey. Among primary spine tumors, hemangioma represent around

–3% [ 1–3 ]. Diagnosis is mainly by computed tomography (CT) and

agnetic resonance imaging (MRI). 

Hemangiomas can be classified based on radiological features to typ-

cal, atypical, and aggressive. The difference between typical and atypi-

al hemangiomas mainly depends on the ratio of fatty to vascular com-

onents and associated edema. While they are labeled as aggressive he-

angiomas when there are findings of extension beyond the vertebral

ody, cortical destruction, and erosion of the epidural and paravertebral

paces [ 4 ]. Another widely used clinical classification is the Enneking

taging classification, which classifies the vertebral hemangioma into

hree types: Latent, active, and aggressive [ 5 ]. Latent (Enneking stage

, S1): Mild bony destruction without symptoms. Active (Enneking stage

, S2): bony destruction with pain. Aggressive (Enneking stage 3, S3):

pidural soft tissue extension with stenosis or neurological symptoms. 

Most patients with hemangiomas are usually asymptomatic, how-

ver, 1–2% might experience symptoms such as back pain or neurologi-

al deficit [ 6 , 7 ]. Furthermore, most symptomatic lesions are either atyp-

cal or aggressive hemangiomas. Among different articles talking about

emangioma presentations, we found very few articles describing scolio-

is coexisting with vertebral hemangiomas, and most were described in

ediatric patients [ 8 , 9 ]. In this article, we will present an adult patient

ith a third lumbar (L3) aggressive vertebral hemangioma coexisting
ith thoracolumbar scoliosis. 
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ase presentation 

A 60-year-old female, known case of hypertension, morbid obesity

Body mass index = 46 KG/MM 

2 ), presented with a 2-year history of

hronic worsening low back pain, associated with bilateral lower limb

adiculopathy, as well as neurogenic claudication. She denied any pre-

ious history of spine deformity and scoliosis. Physical examination

howed morbid obesity, no obvious spine deformity, intact motor and

ensory neurological examination, with normal reflexes in the lower

imbs. Patient had a radiograph which showed an L3 lesion with left con-

ex side scoliosis T11-L4 with a cobb angle of 45° ( Fig. 1 ), associated

ith advanced degenerative changes. Long films radiographs showed

alanced sagittal plane, with minimal left coronal malalignment (Con-

ex malalignment) 

CT showed an L3 mass with the pathognomonic polka dotted appear-

nce, cortical expansion, along with a soft tissue mass which goes with

emangiomas, it also shows advanced multilevel facet joints arthritis of

he lumbar spine with multiple levels of vacuum phenomena at L5/S1

isc & L3/4 Disc ( Fig. 2 ). MRI also revealed a hyper intense lesion in-

olving the entire vertebral body of L3 associated with epidural exten-

ion causing severe spinal stenosis. It also showed severe degenerative

umbar spinal stenosis at L3/4 and L4/5 levels, with moderate stenosis

t L2/3 & L5/S1 levels ( Fig. 3 ). 

Due to the classic radiological features of aggressive vertebral he-

angioma, preoperative CT guided biopsy was not necessary. The pa-

ient underwent pre-operative angioembolization of the L3 segmental

rteries, the embolization was not completed fully as one of the seg-

ental vessels had branches connecting to the artery of Adamkiewicz. 

Surgery was done 24 h following the embolization utilizing posterior

pproach to the thoracolumboscaral spine, screws from T10-S2AI (S2

lar Iliac) were inserted, and decompressive laminectomies of the levels
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Fig. 1. (A&B) showing Anteroposterior (AP) + lateral standing 

scoliosis series 

Fig. 1 (C&D) AP + lateral standing lumbar x-rays Images show 

the third lumbar (L3) lesion, associated with thoracolumbar 

scoliosis with a cobb angle of 45°. 

2 
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Fig. 2. (A,B, &C): Coronal and sagittal lumbar spine Computed Tomography (CT) 

Fig. 2 (D,E,F, &G): Axial lumbar spine CT, with its corresponding sagittal level 

Fig. 2 shows CT images of the L3 lesion, with Fig. 2G showing the classical polka dot appearance. The extension beyond the vertebral body can also be seen. The 

facet arthritis can be appreciated in the axial Cuts. 
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2/3, L3/4 and L4/5 were performed with L5/S1 Bilateral Foramino-

omies. Then, we performed partial tumor excision of the L3 heman-

ioma to ensure proper decompression of the dura. At this stage of the

rocedure we encountered 2 incidental durotomies, both of which were

epaired primarily. Then, we performed an L3 vertebroplasty procedure

s an adjunct to partial excision. We then proceeded with the scoliosis

orrection. The patient tolerated the procedure well, without symptoms
3 
f persistent CSF leakage. The procedure was done with Intraoperative

euromonitoring (IONM) without any signal changes throughout the

rocedure. 

The estimated blood loss was roughly around 700 cc. The patient

as able to mobilize on day 2 post-operatively, with no neurological

eficit. She also required 2 units of packed red blood cells on day 3 post

p due to low hemoglobin level. The patient was discharged on day 7,
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Fig. 3. (A&B) Sagittal magnetic resonance 

imaging (MRI) cuts of the lumbar spine 

Fig. 3 (C&D) Axial lumbar spine MRI with its 

corresponding sagittal levels 

Fig. 3 MRI of the lumbar spine, showing the 

hemangioma extension to the epidural and par- 

avertebral spaces. 

w  

r  

s  

a  

b  

n  

r

D

 

b  

l  

a  

m  
ith an uneventful postoperative stay in general. Intra-operative biopsy

esults showed a multiple variably sized ectatic thick walled vascular

paces, with flattened endothelial lining, replacing the marrow spaces,

nd mixed with fatty tissue consistent with a hemangioma involving

one and soft tissue. At 1 year follow up, Patient had stable construct,

o evidence of recurrence, and improvement of the back pain and neu-

ological symptoms. ( Fig. 4 ) Patient consent was taken. 
4 
iscussion 

We present a case of Aggressive vertebral hemangioma of the lum-

ar spine with adult thoracolumbar scoliosis associated with multilevel

umbar spinal stenosis secondary to degenerative, deformity, and tumor

etiologies in the same setting, which added to the complexity of the

anagement of this case. The patient’s obesity added to the complex-



F.S. Konbaz, T.A. Althunayan, M.T. Alzahrani et al. North American Spine Society Journal (NASSJ) 5 (2021) 100040 

Fig. 4. (A&B) AP + lateral standing scoliosis series 

Fig. 4 (C&D) AP + lateral standing lumbar spine x-rays 

Fig. 4 shows Post-operative x-rays at 1 year follow up, showing the scoliosis 

correction and vertebroplasty at L3 with stable construct, and no evidence of 

recurrence. 
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ty as well. We couldn’t accurately identify whether this is a causative

elationship or just an incidental coexistence, the deformity was never

oticed before, and all the patient’s radiographic images were relatively

ew. 

We were only able to find few articles associating scoliosis and he-

angiomas and all were in the pediatric population, with no clear ex-

lanation of the relationship between the lesion and the deformity [ 8 , 9 ].

ther articles also in the pediatric and adolescent age group, have

escribed association between scoliosis and different tumors (Osteoid

steomas, desmoid tumors, ganglioneuromas, and Kaposiform heman-

ioendothelioma) with different theories regarding the association [ 10–

3 ]. In the case of osteomas, mainly pain and paravertebral myositis

re thought to be the cause of the deformity [ 10 ]. In the other three

esions, eccentric vertebral growth of the tumor, destruction of the ver-

ebral side plates, or simply an incidental coexistence were theorized to

e the association between the lesion and scoliosis [ 11–13 ]. 
5 
In our patient, we could not establish whether there is an association

r merely a coexistence. However, Since the lesion was symptomatic

ith compressive symptoms, we opted for the surgical management.

he lesion was first confirmed to be an aggressive vertebral hemangioma

ith CT and MR imaging. CT is very useful in diagnosing hemangiomas,

s it usually shows the pathognomonic polka dotted sign, which sim-

ly are hyperdense trabeculae surrounded by fatty stroma or vascular

acunae. Other features seen in aggressive hemangiomas include total

ertebral involvement, extraosseous extension, and soft tissue mass [ 4 ].

hile aggressive vertebral hemangiomas are more difficult to diagnose

n MR due to the less fatty content, it is still a vital part of the diagnosis,

nd usually shows low signal intensity in T1 images, and high signal in

2 [ 4 , 7 ]. 

As for the management of such lesions, there are different modal-

ties for management of symptomatic vertebral hemangiomas such as

ransarterial embolization, vertebroplasty, radiotherapy, and surgical

ecompression. Each of these modalities has been reported as a stan-

alone or combined management with different reported success rates.

ransarterial embolization alone, has been reported to be successful

ainly in slowing or halting the hemangioma growth and alleviating

he back pain, but has not demonstrated much benefit in compressive

ymptoms [ 14 , 15 ]. However, the use of pre-operative embolization, if

one successfully, has shown to significantly decrease blood loss dur-

ng surgery. A study by Robinson et al. showed that blood loss in the

mbolized treatment group (980 ± 683 mL) was lower than the non-

mbolized control group (1629 ± 946 mL) ( 16 ). 

Percutaneous vertebroplasty was also beneficial in alleviating pain,

ut again did not improve compressive symptoms or obliterate the he-

angioma [ 2 ]. Intraoperative vertebroplasty, however, has been re-

orted to help in decreasing intra-operative blood loss and decrease

he chances of recurrence [ 17 ]. Wang et al. reported treating 39 pa-

ients with aggressive vertebral hemangioma. Of which, 22 patients had

ecompression with intraoperative vertebroplasty as an adjunct. There

as no recurrence and no major complications in the decompression

ith adjunct vertebroplasty group. While hemangiomas are known to

e radiosensitive, the choice of radiotherapy as a sole modality remains

ontroversial, as it may alleviate pain and neurological deficits. How-

ver, this happens over the course of weeks to a couple of months, with

he risk of radionecrosis, pseudoarthrosis, skin complications, and ma-

ignancy [ 18 , 19 ]. Post-operative radiotherapy has been used as an ad-

uvant to surgery with decreased chances of recurrence [ 19 ]. 

Surgery with its different strategies (Subtotal resection, Gross total

esection, or Enbloc resection) has proven to be effective in aggres-

ive hemangiomas presenting with pain, neurological deficit, or both

 20 ]. The patient presented in this case report had a mixture of symp-

oms which cannot be explained by the L3 aggressive vertebral heman-

ioma alone, our impression was that the lower back pain is due to the

egenerative changes and the resulting scoliosis deformity, moreover,

he neurogenic claudication is secondary to the lumbar spinal stenosis

ost noticeably at L3/4, L4/5 due to degenerative pathology and at the

evel of the body of L3 due to the Soft tissue extension of the tumor.

t the L5/S1 level, bilateral foraminal stenosis with facets osteophytes

as contributing to the bilateral L5 radiculopathy symptoms. For this

eason, we felt that such a condition deserves a surgical intervention

ddressing all these pathologies during the same setting. Hence, such

ajor surgery was required to address all of these contributing factors.

rior to the surgery, we elected to go with pre-operative embolization to

ecrease blood loss, unfortunately, the embolization was not completed

ully due to the communication of the segmental vessels with the artery

f Adamkiewicz. 

As for the surgery, the L3 aggressive vertebral hemangioma was dealt

ith by performing partial resection to ensure proper decompression

f the Spinal canal and using Intraoperative vertebroplasty as an ad-

unct treatment to prevent tumor recurrence. In addressing the defor-

ity, choosing the Upper Instrumented vertebra (UIV) was based on the

agnitude of the thoracolumbar scoliosis, as the curve extends between
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11 - L4 levels, we elected to stop at T10 as the our UIV, the decision to

xtend the fusion down to the pelvis was based on many factors, first,

he patient had severe stenosis requiring decompression at L4/5, As well

s bilateral foraminotomies of the L5/S1 foramens, second, the patient

ad left convex coronal malalignment. Obaid etal, discussed in details

reatment oriented guidelines for coronal malalignment in adult spine

eformity, patients with Convex type coronal malalignment with degen-

ration and stiff lumbosacral junction needs fusion down to the pelvis

ith iliac screws, as stopping short of the pelvis will result in worsening

f the coronal malalignment post operatively [ 21 ]. Moreover, the sur-

ical team felt that stopping at L5 as the lower instrumented vertebra

LIV) will carry high risk of L5/S1 degeneration, adjacent level disease,

5 screws loosening & loss of sagittal alignment [ 22–24 ]. We did not

roceed with post-operative radiotherapy to prevent wound complica-

ions, taking into consideration the patient’s morbid obesity (BMI 46

G/MM 

2 ), which is known to increase the risk of wound infection up to

 folds, which could be due higher retraction forces and thick adipose

issue causing dead space, leading to less perfusion and higher necro-

is rate [ 25 , 26 ]. The patient generally tolerated the surgery well, with

mproved symptoms, and at 1 year follow up, there was no evidence of

ecurrence or implant related complications. 

onclusion 

An aggressive vertebral hemangioma, coexisting with degenerative

coliosis, needs surgical management. Pre-operative embolization will

elp in decreasing blood loss intra-op and with resection of the lesion.

ntra-operative vertebroplasty also helps in decreasing blood loss, reliev-

ng pain, and reduces recurrence. Long term follow-up, with repeated

maging will be needed in this patient to monitor for recurrence. 
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