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Aneurysmal bone cyst of thoracic vertebrae in a young asymptomatic boy
with spinal cord compression. Successful treatment by percutaneous
approach with PMMA-cement
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1. Introduction
Aneurysmal bone cysts (ABCs) represent 1.4% of primary bone tumours and 15% of primary spinal tumours [1,2]. The most common
locations are the thoracic and lumbar spinal regions [1,2] (32% thoracic and 34% lumbar) less frequently the cervical region with an incidence of 2–22% depending on the series [3].
Peak incidence is during the first two decades of life. Back pain is by
far the most likely clinical sign to reveal the disease and may cause
night time waking [4].
Presentation of an ABC with neurological symptoms is rare given
the slow growth rate of this tumor. Moreover, prognosis is poor when
the tumor is discovered that way, especially when the patient is presenting with a sudden total paraplegia [2].
2. Case and technical report
A 10-year-old boy had been suffering with upper back pain for
several weeks. A CT-scan found an expansile lesion in the posterior arch
of T3 and T4 extending to the vertebral body of the latter vertebra
(Fig. 1D/E/F).
In addition, an MRI was performed in the emergency department
enabled firstly the diagnosis of ABCs affecting in particular the pedicles
and laminae of vertebrae T3 and T4, and secondly, epidural extension
causing spinal cord compression (Fig. 1A/B/C). Surprisingly, the patient did not show any neurological signs of motor deficiency.
After a multi-disciplinary meeting with the paediatric radiologist,
interventional neuro-radiologist and paediatric surgeon, we agreed to
carry out a percutaneous sclerosis procedure on the lesion.
This was performed with the material used for vertebral

cementoplasty, as described in the article by Fahed et al. [5].
We used a 17G trocar to access the laminae of the two affected
vertebrae with the aim of injecting 2 cc of polymethylmethacrylate
(PMMA) cement (Biomet - Bone Cement V). Very little amount of
PMMA was injected intentionally according to method described by
Fahed et al. [5] Pathological analysis of the biopsy carried out during
the procedure confirmed the diagnosis of ABC.
Before the procedure, 2 cc of iodine (ONMIPAQUE 180) was injected to help predict the distribution pattern of the cement when injected, and also to make sure there was no intradural leakage which
could aggravate the underlying spinal cord compression. The whole
procedure was carried out under CT guidance (Fig. 2A–B).
Six months later, the patient had not shown any clinical signs of
worsening, in particular regarding motor function (no paraparesis). A reduction in back pain was noted. The monitoring CT-scan carried out at the
time showed ongoing consolidation of the lesions targeted by the treatment, signalling their gradual sclerosis (Fig. 2C–D). A very clear retraction
of the epidural tumor component could already be seen with the calibre of
the spinal canal almost returned to its original condition (Fig. 3).
A monitoring MRI was performed 1 year after the treatment. The
patient no longer had back pain and was able to take part in all activities of daily life. The MRI confirmed the complete sclerosis of the
lesions as well as the disappearance of the epidural extension initially
responsible for the spinal compression (Fig. 4).
3. Discussion
This case study reports the successful treatment of an ABC in a
young patient presenting with back pain without neurological deficit.
Multiple therapeutic approaches exist, as reported in the review of
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Fig. 1. Axial T2 spin-echo with Fat-Sat MRI at level T3 (A) and T4 (B) showing the typical pattern of an aneurysmal bone cyst with multi-loculated cysts (soap-bubble
appearance) and fluid-fluid level (haemorrhagic component of the cysts) involving both vertebral bodies with extension to the right pedicles, laminae and spinous
processes. There is epidural extension of the lesions leading to spinal cord compression at T3 and mainly T4 level (white arrowhead), as shown on axial and sagittal
T2 SE Fat-Sat MRI (C). The CT-scan without contrast shows cortical erosion and balloon-like appearance of the cortical bone at level T3 (D) and T4; there was also a
compression fracture of vertebra T4 with erosion of the posterior vertebral wall. (E & F).

Fig. 2. Axial intra-operative CT-scan showing the
site of injection of iodine contrast in the posterior
arch of the T3 (A) and T4 (B) vertebrae (white arrowhead) followed by injection of a small amount of
PMMA (empty arrowhead). Monitoring CT-scan at
6 months (C & D) showing placement of cement in
the posterior arches of the treated vertebrae.
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Fig. 3. Monitoring MRI-scan AT 1 year. A) Sagittal
and Axial level-T4, T2 SE sequence showing a significant reduction in the aneurysmal cystic lesions of
which some cyst-like spaces persist within the posterior arch of T4. Same level axial T1SE showing
intra-cyst modification suggesting sclerosis processus
with reossification and reconstitution of the cortical
bone and in particular a clear reduction in the
component responsible for the initial spinal compression. At the bottom row, Sagittal T2 STIR comparison at one year from treatment showed more
than 7 mm of spinal canal widening at T4-level.

Fig. 4. Monitoring CT-scan AT 2,5 years showing
sclerosis of the lesions with reossification of the
cortical BONE (A) sagital view B) & C) axial view
through T3 and T4 level) leading to stabilisation of
the compression fracture of vertebra T4: reconstruction of a bone matrix within the spongy
bone of the vertebral body. Reossification of the
posterior vertebral wall of this vertebra is also seen.

literature by Jaiswal et al. [1]: surgery (curettage/complete excision),
radiotherapy, arterial embolisation and percutaneous injection with a
sclerosing agent.
Previous study from Zileli et al. [4] advocates the use of PMMA to stabilise bony defects after curettage. However, Fahed et al. [5] have reported a
favourable clinical course of one patient with an ABC of the cervical spine

that was treated in this way. Guarnieri et al. [6] have also used an osteoconductive cement (CERAMET) to treat a sacral lesion with excellent results.
PMMA cement, in addition to its bio-mechanical consolidation properties, seems to trigger and accelerate the stabilisation of the lesion in the
same way as other sclerosing agents, and with a small quantity, as reported by Fahed al [5]. Even with a small quantity of cement, sclerosing
137
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process can be triggered in remote cysts of the lesion not targeted by initial
low volume cement injection. This differs from the approach followed by
Zileli and Guarnieri consisting in fulfillment of the bony defect.
The main limitation of surgery is the increased risk of recurrence of
around 25% in the absence of complete excision of the lesion and 19%
for curettage with or without bone graft material [1]. Varshney et al.
[7] reported similar rates of around 29% for curettage and bone graft
and 15% for «high-speed burring» (extended curettage).
Increasingly, arterial embolisation is becoming established as another therapeutic option. Indeed, the hypervascular nature of ABCs has
led some authors to advocate carrying out pre-operative embolisation
in the case of surgery [4], or even as the first therapeutic recourse [8,9].
Sclerotherapy, although its use is controversial, gives very good
results with a reduction in the recurrence rate of 7 to 13% depending on
the series [7,10].
Complications associated with the use of Ethibloc© have been reported (one case of pulmonary embolism, five cases of transient inflammatory response syndrome and four cases of aseptic fistulisation)
[11]. However, according to Mascard and Adamsbaum [12], these can
be avoided by taking certain precautions. They state that the general
inflammatory reaction is part of the efficacy criteria following treatment, and therefore should not be considered as a complication.
Injections of other sclerosing agents (calcitonin + methylprednisolone [7] / polidocanol [13]) have also shown excellent results with a
low rate of recurrence during monitoring, and no major complications.
PMMA cement has no biological and histological side effects reported
upon vertebral bone and surrounding tissue [14].
In view of this encouraging result, the treatment of spinal ABCs by
small amount of bone cement could be a possible, less-invasive alternative to surgery, which in this type of spinal location is onerous and
often requires instrumentation of the spinal column.
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