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Solid aneurysmal bone cyst on the cervical spine of a young child
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Abstract

Introduction  Solid aneurysmal bone cyst (S-ABC) is a
variant of aneurysmal bone cyst (ABC), an uncommon
benign bone tumor. There are few cases described in the
cervical spine in kids up today. We treated a recurrent case
with neurological involvement that needed multiple sur-
gical procedures and radiotherapy.
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Case presentation We report a case of C4 located S-ABC
concerning a 2-year-old boy treated surgically by anterior
and posterior approach. Three months after the initial
procedure appearance of a tetraparesis led to diagnose a
local recurrence treated by sclerotherapy and a second
surgery. The patient had a full neurological recovery. Three
months later, a follow-up CT scan showed a second re-
currence requiring a new surgical revision by anterior ap-
proach and radiotherapy.

Outcome At 6-year follow-up after four surgical proce-
dures, sclerotherapy and radiotherapy, the aneurysmal bone
cyst has been healed. Patient had neurological impairment
after a local recurrence but had full recovered after final
revision surgery.

Keywords Aneurysmal bone cyst - Cervical cyst -
Tetraparesis - Recurrence - Surgery

Case presentation

A 2-year-old boy presented in consultation with a neck
pain and torticollis. The neurological examination was
normal. No specific history of injury or trauma was re-
ported. This patient had no personal or familial antecedent
history of medical or surgical diseases. Laboratory findings
were normal except for a small isolated hypothyroidism.

Diagnostic imaging section

We made the diagnosis of a lesion of 50 mm, an osteolytic
lesion of the vertebral body of C4 (Fig. 1). There was no
spinal compression. A surgical biopsy performed by a
posterior approach concludes to an aneurysmal bone cyst.
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Fig. 1 Initial X-rays with
antero-posterior and lateral view
of the lesion

Historical review

Aneurysmal bonne cyst (ABC) is a pseudotumoral lesion
of unknown etiology; it was first described by Jaffe and
Lichtenstein in 1942 like a blood-filled lesion with a
blow-out radiographic appearance, and it represents 15 %
of all primary bone tumors [1-4]. However, there is a
distinct variant of ABC, the so-called solid variant
(S-ABC), which was first described by Sanerkin et al. in
1983 [5].

Incidence and localization

Primary ABC represents 1.4 % of primary bone tumors
from the vertebral column [6, 7]; the cervical spine is in-
volved in 30—41 %. Some of these tumors are solid tumors,
whereas others are fluid cysts [4, 5]. S-ABC are rare le-
sions, accounting for 3.4-7.5 % of all ABC and almost 15
cases occurring in the spine have been reported [8, 9].
According to the literature, the age of the patients ranged
from 6 to 17 years, with a sex ratio of 1:1.5 [9].

Diagnosis and differential diagnosis

The diagnosis of S-ABC was partly based on the X-ray and
CT aspects of the lesion: an osteolytic and expansive lesion
[8, 10] that is indistinguishable from conventional ABC.
On MRI, we found homogeneous low intensity on T1-
weighted images [10] and heterogeneous low signal in-
tensity with scattered high signal intensity areas on T2-
weighted images [10, 11], the mass showed heterogeneous

high signal intensity on Gd-enhanced images [8]. The solid
variant of ABC can be easily mistaken for a spindle cell
neoplasm, especially telangiectasic osteosarcoma [9] or
differential diagnosis of any lytic expansible destructive
lesion of the spine: essential cyst, hemangioma, chon-
droblastoma, osteoblastoma and giant cell tumor. Histo-
logically, ABC is typically characterized by cavernous
channels surrounded by a spindle cell stroma with osteo-
clast-like giant cells and osteoid or bone production. In the
solid variant described by Sanerkin et al. [5], we usually
find a florid fibroblastic or fibrohistiocytic proliferation
without any cellular or nuclear pleomorphism, areas with
osteoclast-like giant cells, osteoblastic differentiation with
osteoid production [5], fibromyxoid tissues component [8].
We performed a biopsy that found fibroblasts and giant
osteoclastic cells associated with immature osteoid sub-
stance. We also realized a karyotype, which showed no
abnormal clone.

Rationale for treatment and evidence-based literature

There are many existing treatment concerning S-ABC in
literature [11-14] and treatment of ABC still controversial.
For long bone ABC, it was simpler: curettage or en bloc
excision and bone grafting is the mainstay of treatment
because the lesion is easily accessible and surgical excision
feasible without sequelae. On spine localizations treatment
options are more complex, especially in the cervical spine
due to the proximity of noble structures. When en bloc
excision is technically difficult, we may consider other
options of treatment as complete curettage, adjuvant se-
lective arterial embolization, radiotherapy, intralesional
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Fig. 2 X-rays and CT scan of
the first intervention: excision,
C5-C2 osteosynthesis and
anterior strut bone grafting

injection of sclerosing agent, cryotherapy or embolization
[12-14].

En bloc excision

Although en bloc removal of the tumor has the lowest rate
of local recurrence, it can be technically challenging or
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impossible particularly in the cervical spine due to the
infiltration of the vertebral artery and the nerve roots [13,
14]. Surgery has many risks such as paralysis, intraop-
erative bleeding, neurological complications, and scarring
complications. In addition to the operative risks, children
have the highest incidence of post laminectomy kyphosis
[15, 16]. Yasouka et al. [17] postulated that the deformity
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Fig. 3 CT scan showing ABC recurrence with complete bone graft
osteolysis, extension of the lesion from C3 to C5 and to the
surrounded soft tissue, and C2 screw loosening

is due to a wedging change in the cartilaginous portion of
the vertebral body and to the viscoelasticity of ligaments in
children. When treatment of this complication becomes
necessary, anterior fusion may be effective in arresting
progression.

Curettage

The curettage is often done during biopsy and could be
sufficient to heal the cyst but may also result in recurrence,
which will be problematic in an area where a second sur-
gery would be difficult. In a series of ABC treated by
curettage, 22 % required a second operation and 8.6 %
required a third operation for recurrences or structural
problems related to failed systems [1]. Intralesional exci-
sion is followed by a 30 % incidence of recurrence and a
higher recurrence [6]; therefore, a complete marginal re-
section should be the goal.

Curopsy is a new biopsy technique introduced by Reddy
Ki [18]. Curopsy technique is a percutaneous limited
curettage biopsy, targeting the lining membrane from
various quadrants of the cyst, leading then to consolidation.

This technique wasn’t appropriate for the treatment of solid
form of ABC.

Embolization

Selective arterial embolization has been used successfully
as a sole treatment modality, and is also often recom-
mended before surgery to reduce potential bleeding during
surgery [19]. Embolization of the cyst may be a good so-
lution in the management of ABC without destabilization
of the spine [20] when you have a histological diagnosis.
But embolization could cause cord ischemia in patients
with cervicothoracic involvement. For this reason, its ap-
plication to tumors lower than the T6 level is expected to
be more successful. Moreover, this technics may be in-
sufficient in cases where the lesion is very large [20, 21].

Radiotherapy

Postoperative radiotherapy treatment is useful for pre-
venting local recurrences, especially in intralesionary cas-
es. Radiation therapy is contraindicated in young patients
near the spine because of the risk of myelopathy [22] ra-
diation-induced spinal deformity [23] and secondary sar-
comas. Radiation therapy should be reserved for patients
with inoperable lesions or a recurrence that compromise
the spinal cord.

Procedure

In this case, we opted initially for a complete surgical
excision of the lesion by dual approach. This surgical op-
tion was chosen because of the size of the lesion (50 mm)
and its dangerous location. It was threatening the stability
of the cervical spine due to the large bone destruction (not
easily accessible to single embolization). Due to the
proximity to the spinal cord and the vertebral artery,
cryotherapy or massive embolization were too risky.

The patient underwent the surgery at the age of 2 years
and 3 months and the intervention has been performed by
anterior and posterior approach. We realized a posterior
mid-line skin incision focused on C2—-C6 with tumorecto-
my, resection of the C4 lamina, spinous process and the
right side part of C5. We released the vertebral arteries and
the spinal cord. The spine was instrumented by two C2
pedicle screws and two hooks sus and sub laminar on C5
and C6 restoring stability of the spine with bone graft taken
from the posterior ridge. Secondary, we did a right cervi-
cotomy with tumorectomy and bone grafting. We noticed
that the ABCs destroyed the totality of the vertebral body
of C4. We achieved C4 corporectomy and C3—-C4 and C4—
C5 discectomy. Then, we realized a cortical bone strut graft
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Fig. 4 a, b CT angiography. a Connection between the lesion and the vertebral artery. On the right side, the blocked vertebral artery and the
perfusion of the lesion, b decrease of the lesion perfusion after selective embolisation

Fig. 5 CT-scan 3D reconstruction: extension of the posterior os-
teosynthesis to the occiput after the second surgery

from the right tibia in-between C3 and C5 vertebral body
(Fig. 2). There was no major issue in the postoperative
period after a quick stay of 4 days in intensive care unit. A
brace maintained the cervical spine during 3 months. The
final histology report concluded in S-ABC.

@ Springer

Follow-up

Three months after the procedure appeared a tetraparesis
syndrome with a predominant deficit on the right arm. The
CT found a huge tumor regrowth predominant on the right
side with a complete osteolysis from C3 to C5 and of the
autologous graft (Fig. 3). We first decided to perform a
sclerotherapy which contributed in reducing the deficit
signs on the lower limb and the volume of the lesion
(Fig. 4). We have proceeded a second surgery to decom-
press the spinal cord by a posterior approach. We found a
full destruction of the right pedicle of C2 associated with a
loosening of the right screw. We resected the right com-
ponent of the recurrence, release the spinal cord and roots
and modified the osteosynthesis by extending the fusion to
the occiput with hooks and bone graft (Fig. 5). Evolution
was initially positive with disappearance of tetraparesis but
a persistent deficit in the right arm. A second look surgery
was performed 15 days after to remove the left postero-
lateral component of the lesion. Blood loss was two blood
mass during these procedures. A fourth surgery has been
done by anterior approach finally to remove the anterior
component of the lesion with an osteosynthesis consisting
of a screw inserted between vertebral bodies of C2 and C5
to stabilize the anterior spine.
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Fig. 6 X-ray and CT-scan at last follow-up (6 years). Bone consolidation achieved without local recurrence

After 1 month, we realized radiotherapy (40 Gy) to re-
duce the risk of local recurrence.

Outcome

At 6-year follow-up, we have not observed local recur-
rence; the osteosynthesis achieved a stable spine. The child
has been reviewed in consultation; he showed no after-
effects of surgery, normal levels of mobility to four
members, no paresthesias, no neurological symptoms or
cervical complains.

Growth chart was normal and he didn’t have any
kyphotic deformation. Bone consolidation was achieved on
the CT scan without any local recurrence (Fig. 6).

This case illustrates a solid ABC of the cervical spine,
which is a benign bone tumor whose risk of recurrence is
variable and depends on many factors [3]. This recurrence
was observed in a very aggressive fashion and multiples
surgeries were necessary to control this recurrence, re-
sulting in a significant bone loss and an extensive os-
teosynthesis of the cervical spine. Fortunately, the patient
had a full neurological recovery.

In this pathology particularly in children and the cervi-
cal spine, it is important to consider all treatment options
before suggesting surgery which must remain a last in-
tention option and remains at high risk of complications
particularly recurrences.
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