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Case report
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ABSTRACT

Aneurysmal bone cyst (ABC) is a non-neoplastic locally destructive primary bone lesion mostly occurring within the
first two decades of life with female predominance. Cervical spine ABCs are a very rare clinical entity with particularly
demanding surgical resection limited by the involvement of nearby neurovascular structures and a risk for cervical spine
instability. We present a case of a 17-year-old patient with a symptomatic ABC of the cervical spine who underwent surgi-
cal removal of the osseous lesion with good postoperative outcome. There are different therapeutic strategies for ABC
management, but complete surgical removal of the cyst remains one of the most important predictors of favorable outcome,
although it can be often limited, especially in the cervical region. Previously described lesions have a very high recurrence
rate and therefore different additional methods, such as radiotherapy, embolization and sclerosation have been used in
addition to surgical resection. Further studies are necessary for development of evidence-based treatment regimens for

cervical spine ABCs in pediatric population.
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Introduction

Aneurysmal bone cyst (ABC) is a non-neoplastic lo-
cally destructive primary bone lesion mostly occurring
within the first two decades of life with female predomi-
nance. Almost 30% of all ABCs occur in the spine with
those in the cervical spine making only about 22%!?. Stud-
ies have shown that the potential mechanism for ABC
formation may be associated with primary bone lesion of
diverse origin resulting in secondary vascular lesion that
causes erosion in the bone with development of osteoblas-
tic and osteoclastic reaction2. This expansion of the osse-
ous elements inevitably causes cord compression, espe-
cially in the cervical spine, with one of the first symptoms
being pain and in the advanced stages even neurological
deficits and pathological fractures34. Cervical ABCs treat-
ment options remain controversial with no specific guide-
lines, mainly depending on institution-based experience.
Depending on the case, current treatment options include
preferably total surgical removal with or without fusion
and preoperative embolization, selective injections of scle-
rosing agents, radiotherapy and cryotherapy!5. Recur-
rence rate for ABCs can be up to 30% and it can be reduced
by supramarginal resection which is not always achiev-
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able in the cervical spine®’. Hereby we describe a case of
a 17-year-old boy who presented with ABC of the cervical
spine and our diagnostic and surgical strategy.

Case Report

A 17-year-old male patient without any significant past
medical history or cervical spine trauma presented with
a one-year localized neck pain. Upon examination no neu-
rological deficit was found. CT scans of the cervical spine
demonstrated an expansive bone lesion involving the left
side of the spinous processes, pedicles, laminae and bodies
of C2 and C3 vertebrae with no evident spinal cord com-
pression; findings were compatible with ABC (Figures
la-c). Cervical TOF MRI angiography revealed hypo-
plastic left vertebral artery. Cervical MR images showed
lobular expansive formation of predominantly bony struc-
tures of level CII-III on the left side, located in pedicles,
spinous process and arches of lamina, and the body on the
dorsal left side of CIII vertebra. It enters the spinal canal,
extradurally, without compression of the cervical medulla
spinalis. It extends extraosseously into the soft-tissue
structures of the neck to the left at the level of the spinous
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Fig. 1. a) Cervical spine CT scan in sagittal plane demonstrating aneurysmal bone cyst (ABC) of C2 and C3 vertebrae b) Cervical
spine CT scan in axial plane presenting expansive lytic bone lesion c) Cervical spine MRI scan demonstrating typical appearance of
lytic osseous lesion with intratumoral septa, with pockets of different stage bleeds.

process CIII. The lesion is LL 3.6 cm in diameter, AP 3
cm in diameter, CC 3.5 cm in diameter. The formation is
predominantly T2 hyperintensity of the signal, with “flu-
id-fluid” levels, of intermediate intensity in the T1 mea-
surement time. In the contrast study, there is more intense
marginal opacification, and opacification of intratumoral
septa. The lesion reduces lateral recess of CII-III level on
the left, and neural foramina and compromises of C III
and CIV roots on the left. Major bleeding during the pro-
cedure was estimated to be low in case of hypoplastic left
vertebral artery injury and the possibility of vertebral
sacrifice in case of running into major bleeding during the
procedure was planned to be done intraoperatively by vas-
cular clipping if needed.

Based on the clinical presentation and neuroradiologi-
cal findings open surgical resection was indicated with the
goal of subtotal or total resection. The location of the lesion
mainly involved the posterior elements in the upper cervi-
cal spine which made the risk of post-surgical instability
lower, which is why the decision was made not to immedi-
ately do posterior fusion of the cervical spine.
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Patient was positioned prone using a head holder and
a midline skin incision with bilateral subperiosteal muscle
dissection was performed exposing expansive bone lesion
that was then resected, accompanied by C3 laminectomy
and adequate decompression of the neural structures. In
the anterior column smaller part of the cyst was visual-
ized microscopically in the lateral left dorsal part of C3
body where curettage and diathermy with monopolar cau-
tery was done. High speed drilling was done in the mar-
gins of C2 lamina and the left facet joint that were af-
fected. The lesion had intratumoral septa with pockets of
different stage bleeds and there was no significant active
bleeding during the resection. The blood loss encountered
during the procedure was low. The histopathological find-
ings confirmed an ABC with typical cavernous channels
and osteoclastic and osteoblastic reaction. Early postop-
erative CT scan showed minimal residual bone lesions of
C2 and C3 vertebrae, with some degree of kyphosis, as
seen in Figures 1a and b.

The patient was discharged on the twelfth day after
surgery without neurological deficits with his cervical
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Fig. 2. a) Early postoperative cervical spine CT scan in sagittal plane after the resection of aneurysmal bone cyst (ABC) b) Cervical
spine CT scan in axial plane demonstrating resection of bone lesion.

Fig. 3. a) Control CT scan after six months showed substantial progression of the cervical kyphosis and b) no residual cyst progres-
sion was seen in the left dorsal part of the C3 vertebra body.

spine immobilized in semi-rigid cervical collar because no
cervical fusion was done. In the two-month clinical follow-
up patient had good postoperative recovery without any
symptoms and the cervical immobilization was removed.
CT scans demonstrated no tumor recurrence or progres-
sion of the cervical kyphosys. Another control CT scan was

planned in a time period of 6 months after the operation
and showed substantial progression of the cervical kypho-
sis with no residual cyst progression in the left dorsal part
of the C3 vertebra body (Fig. 3). Patient had no symptoms
but was considered to undergo anterior and posterior cer-
vical fusion surgery concerning the spine stability.
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Discussion

ABCs are described as benign bone lesions predomi-
nantly located in the metaphysis of the long bones and
most of them express expansive and destructive growth
affecting mainly pediatric populations. Cervical spine
ABCs, though very rare, represent a great surgical chal-
lenge because of the close proximity or involvement of near
neurovascular structures'-3. Predominant predilection
place of these lesions are posterior elements of the cervical
spine mostly affecting one vertebrae with a great risk of
vertebral artery injury? although, our case demonstrated
both anterior and posterior elements involvement of the
two adjacent cervical vertebrae. Typical clinical presenta-
tion is neck pain, often without neurological deficits in the
early stages, therefore detailed CT and MRI evaluation is
necessary to make the diagnosis.

Even though the vast majority of these bone lesions can
be successfully treated surgically there is a high recur-
rence rate, as high as 30%, mostly associated with subto-
tal surgical resection. However, total surgical resection
should not compromise spinal stability or surrounding
neurovascular structures, especially in regards to grow-
ing pediatric cervical spine?310, Previously described is in
correlation with our presented case where there was evi-
dence of minimal postoperative ABC residue in the ante-
rior column, with no further growth in short six-month
follow up period, but with significant spinal kyphosis pro-
gression. One of the most common postoperative deformi-
ties is postlaminectomy kyphosis that tends to progress
during the adolescent growth and cervical spine instru-
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ANEURIZMATSKE KOSTANE CISTE CERVIKALNE KRALJESNICE - PRIKAZ SLUCAJA I PREGLED
LITERATURE

SAZETAK

Aneurizmatska kostana cista je ne-neoplasti¢na, lokalno destruktivna primarna kostana lezija koja se najc¢esée jav-
lja u prva dva desetljeca zivota pretezno zahvacajuéi zenski spol. Aneurizmatske kostane ciste cervikalne kraljesnice
predstavljaju vrlo rijedak klinicki entitet koji zahtijeva detaljnu kirursku resekciju veéim dijelom limitiranu okolnim
neurovaskularnim strukturama i potencijalnim razvojem instabiliteta cervikalne kraljesnice. Predstavljamo slucaj
17-godisnjeg bolesnika sa simptomatskom aneurizmatskom kostanom cistom cervikalne kraljesnice kojemu je kirurski
uklonjena kostana lezija uz zadovoljavajuéi poslijeoperacijski ishod. Postoje razlicite terapijske opcije za lijecenje aneu-
rizmatskih kostanih cisti, ali potpuna kirurska resekcija ostaje jedan od najvaznijih prognostickih ¢imbenika povoljnog
ishoda, 1ako ¢esto ogranicena, posebno u cervikalnom podrucju. Prethodno opisane lezije imaju vrlo visoku stopu re-
cidiva te se uz kirursko lijjecenje, kao dodatne terapijske metode, primjenjuju i radioterapija, embolizacija i sklerozacija.
Daljnja su istrazivanja nuzna za razvoj znanstveno utemeljenih terapijskih protokola za lijecenje aneurizmatskih
kostanih cisti u pedijatrijskoj populaciji.
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