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ABSTRACT

Aneurysmal bone cysts (ABCs) are nonneoplastic bone lesions that may originate of any site of skeleton. The spine can be 
affect up to 30% of the cases, leading to pain, neurological deficits, and pathological fractures in symptomatic patients. The 
incidence of craniocervical (occipito‑C1‑2) occurrence is not known. We describe the surgical technique and clinical results 
of two patients with craniocervical ABCs that underwent primary surgical resection: An 11‑year‑old girl with a lesion in the 
posterior aspect of the atlas, and a 28‑year‑old man with an important hydrocephalus and a posterior expansible lesion on the 
left side of his posterior fossa. Total resection was achieved on both lesions, with no surgical morbidity. Even though ABCs 
are nonneoplastic lesions, subtotal resection is associated with early recurrence. The knowledge of the anatomy of the region 
in order to achieve the occlusion of arterial feeders prior to surgical resection itself is the key point of the surgical strategy.
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Introduction

Aneurysmal bone cysts (ABCs) are benign highly 
vascularized nonneoplastic osseous lesions associated 
with severe intraoperative bleeding.[1,2] These lesions 
are composed of multiple thin‑walled blood‑filled cysts 
with a rich vascular array. They are responsible for 
bone destruction and neural compression secondary to 
expansion of the cortical limits of the compromised bone.[3]

ABC may originate at any site in the skeleton, but most often 
they affect the metaphysis of long bones. The spine can be 
affected in up to 30% of the cases.[2] The expansion of the 
bony elements may cause cord compression, progressive 
neurological deficits, pain, and pathological fractures.

The pathogenesis is probably attributed to an initial bone 
injury, such as a local trauma, leading to an intraosseous 
arteriovenous communication. This arteriovenous shunt 
finally results in high‑pressure vessels eroding the bony 

trabeculae, forming a cystic cavity that expands the 
cortical bone.[3]

In about 20‑30% of the cases, ABC is associated with other 
lesions such as fibrous dysplasia, giant cell tumors, and 
osteoblastomas. In those cases, some authors prefer to use 
the term − secondary ABC.[4] The diagnosis of ABC can be 
performed using computed tomography (CT) scan, which 
defines the extension and the site of bone involvement. 
Multiple cavities containing different amounts of 
fluid are common findings. Also, a CT angiogram 
could bring additional information about the arterial 
supply. Magnetic resonance imaging (MRI) is useful to 
determine the extension of soft tissue involvement and 
allows visualization of the compressed neural tissue. 
Those are the most important preoperative diagnostic 
procedures.[3] An additional digital angiogram can also 
be necessary to identify the arterial supply when the CT 
angiogram is not conclusive. In this paper, we describe 
the surgical technique and results of two patients with 
craniocervical ABC confirmed by histopathology analysis 
that underwent primary surgical resection.

Case Report

Case 1
An 11‑year‑old girl presented in our outpatient clinic with 
history of an expansible mass and local pain at the dorsal 
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portion of her neck for the last 4 months. A CT scan was 
compatible with an intrinsic bone lesion, with multiple 
cysts, in the posterior aspect of the atlas [Figure 1]. No 
neurological compromise was noticed. A CT angiogram 
demonstrated that the tumor was highly vascularized. 
The child was taken to surgery. No prior embolization 
was performed. The patient was positioned prone using 
a head holder. With a midline incision, the lesion was 
completely dissected from the superficial layers of skin. 
A subperiostal dissection was then performed, exposing 
all the tumor limits [Figure 2a]. The arterial supply of 
the tumor came from both occipital arteries that were 

Figure 3: Illustrative case − Patient 2‑A 28‑year‑old man presented at the emergency room with an important headache, somnolence, and nausea. 
Concomitantly, he complained of a mass growing in the back of his head for the last 6 months and reported having had a severe head injury 
1 year prior to admission. (a and b) Computed tomography (CT) scan compatible with a posterior expansible lesion on the left side of his posterior 
fossa. (c and d) Magnetic resonance imaging T1‑weighted with contrast compatible with an expansible bone tumor, with cystic walls, filled with 
blood vascularized. (e) Patient position. (f‑h) Intraoperative illustrations with total resection (i and j) Postoperative CT scan showing total resection
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Figure 1: Illustrative case − Patient 1‑An 11‑year‑old girl presented 
in our outpatient clinic with history of an expansible mass and local 
pain at the dorsal portion of her neck for the last 4 months (a and b) 
Computed tomography (CT) scan three‑dimensional reconstruction 
was compatible with an expansible lesion in the craniocervical junction. 
(c and d) CT scan was compatible with an intrinsic, expansible bone 
lesion, with multiple cysts, in the posterior aspect of the atlas. (e and f) 
CT scan showing the bone erosion of the posterior aspect of the atlas
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occluded at the beginning of the dissection [Figure 2b]. 
The tumor was then removed in small portions. After 
total removal, we could clearly see both C1 lateral 
masses and the dura mater exposed [Figure 3a]. The total 
surgical bleeding estimated was 200 mL.

The patient was discharged at the second day after 
surgery without complaints. No radiological evidence 
of recurrence after 9 months of follow‑up.

Case 2
A 28‑year‑old man presented at the emergency room 
with an important headache, somnolence, and nausea, 
but with preserved muscular strength. Concomitantly, 
he complained of a mass growing in the back of his head 

Figure 2: Illustrative case − Patient 1‑Intraoperative illustrations. 
(a) Aneurysmal bone cyst of the atlas. (b) Initial resection with the 
exposure of the arterial feeders. (c) Final aspect after total resection

c

ba



Joaquim, et al.: Aneurysmalc bone cyst

Journal of Neurosciences in Rural Practice | January - March 2014 | Vol 5 | Issue 1 57

In the craniocervical region, the specific literature of 
ABCs is sparse as well as its management, compared 
with ABC at other sites. We proposed a flow chart for 
diagnostic procedures and preoparative measures to 
treat ABC at the craniocervical junction [Figure 4]. Factors 
such as the close proximity to the cervicomedullary 
junction and the vertebral artery make the management 
more complex and challenging.[8] The relative low 
incidence of these lesions results in lack of expertise 
in choosing the best surgical option. In both our cases, 
total resection was possible with diligent and meticulous 
surgical technique and occlusion of their arterial feeders 
prior to directly approaching the tumors.

Conclusion

The surgical approach should be based on the knowledge 
of the anatomy of the region in order to achieve the 
occlusion of arterial feeders prior to surgical resection 
itself. In that regards, a vascular study such as a CT 
angiography or equivalent can be extremely useful for 
surgical planning.
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for the last 6 months and reported a severe head injury 
1 year prior to admission. A CT scan was compatible 
with an important hydrocephalus and a posterior 
expansible lesion on the left side of his posterior fossa 
[Figures 3a and b]. He underwent a ventriculoperitoneal 
shunt. MRI disclosed an expansible bone tumor, 
with cystic walls, filled with blood and extremely 
vascularized [Figure 3c and d]. A surgical resection 
was then performed with no prior embolization. 
Using a head holder, the patient was positioned prone 
and a midline incision with a transverse extension 
directed to the posterior aspect of the left mastoid 
was performed [Figure 2e]. The superficial skin and 
muscular layers were dissected from the bone, and 
the occipital artery was ligated at the beginning of 
the exposure, prior to directly entering the cyst. 
A subperiosteal dissection was then performed, 
exposing the tumor limits [Figure 3f and g]. The bony 
parts of the tumor were then resected piecemeal, 
drilling the residual intact bone edges until total tumor 
resection was evident [Figure 3h]. Once the contralateral 
occipitocervical junction was preserved, we opted for 
not fuse this patient with clinical and radiological 
follow‑up of craniocervical instability.

The total surgical bleeding estimated was about 500 mL. 
The patient was discharged at the third day after surgery 
without neurological deficits. There was no recurrence 
after 7 months of follow‑up [Figure 3i and j].

Discussion

ABC affects mainly patients between 10 and 20 years 
of age.[3] The incidence of craniocervical (occipito‑C1‑2) 
occurrence is not known. Up to 60‑70% of the cases 
present with neurological deficits.[3] In our series, just 
patient two had neurological symptoms, secondary 
to his hydrocephalus. Many techniques are currently 
available for the treatment of ABCs, including curettage, 
partial resection, embolization of arterial feeders with 
polyvinyl alcohol particles, and radiation therapy.[4,5] 
Embolization was not used or considered because this 
modality of treatment was unavailable in our service. 
Albeit nonneoplastic in nature, complete removal of 
ABC can decrease recurrence and improve patient’s 
quality of life. Subtotal resection is associated with early 
recurrence (up to 30% in the first year after surgery),[6,7] 
but total resection has been described as a highly morbid 
procedure because of important and even catastrophic 
bleeding.[3,5] Extensive resection of ABC in the spine 
may lead to instability, especially when the facet joints 
are involved, requiring a concomitant reconstructive 
procedure.[8]

Figure 4: A proposed flow chart for diagnostic procedures and 
preoperative measures required to treat craniocervical aneurysmal 
bone cysts
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Aneurysmal bone cysts (ABC) of the spine are rare benign 
tumor that can create several problems in terms of severe 
pain, deformity, neurological deterioration. Treatment 
options include intralesional curettage, complete excision, 
embolization, radiation therapy, intracystic injection of 
calcitonin and methylprednisolone and combination of 
these. Surgery is mandatory when the mass compresses 
the neural structures or destroys the integrity of the 
vertebrae. A total excision is coupled with higher and 
stable rate of cure. Complete resection of the lesion means 
the entire cyst walls and spongy tissues that are lined with 
hypervascular membrane.[1] Actually, relapses are better 
defined as continued progression of residual disease left 
behind by the incomplete treatment rather than regrowth 
of lesions. The aggressive surgical strategy implies that 
destroyed spinal segment must be in some way replaced 
or spinal stability restored.[2,3] In those cases where ABC 
are diagnosed incidentally or are of little volume, a 
watchful wait can be an option reserving the treatment 
to those who expand rapidly. In some other cases, an 
intracystic injection of different substances can lead to an 
ossification of the mass and to an arrest of the growth.[4]

This paper from Joaquim et al.,[5] illustrates well 2 rare 
cases of aneurysmal bone cysts (ABC) of the craniocervical 
region. Apart from the rarity of this occurrence, the authors 
have to be congratulated for the brilliant management 
of these two complex cases in a relatively low‑resources 
environment. In fact, the highly vascular structure of ABC 
makes surgical extirpation particularly dangerous since 
intraoperative blood loss can be fatal, especially in pediatric 
patients’ nature. That’s why intraarterial embolization is 
strongly desired, when feasible, in order to devascularize 
the mass. However, ABC are insidious in their clinical 
presentation and in their natural history as well. Actually, 
the more these tumors arise in complex location and 
with large volumes, the more the risks of relapse and/or 
spinal deformation are around the corner. In the current 
case number 2, the involvement of the occipital condyle 
made resection for sure more troublesome. Moreover, 
the necessity to drill the condyle away for achieving total 
resection puts into question the need for an occipito‑cervical 

fixation. Rightly, the authors propose to strictly follow‑up 
the patient in order to rule out a progressive craniocervical 
instability. As our rule, we have the attitude to consider 
the persistent neck pain as a sign of instability even in 
absence of radiological misalignment. Still, it’s my opinion 
that fusing the occipito‑cervical junction during the first 
surgery would have avoided the risks for the second 
surgery vertebral artery dissection that could be embedded 
in hard scar tissue.
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