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Intradiploic frontal bone aneurysmal bone cyst in a child: a case

report
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This report presents the imaging appearances of an uncommon case of intradiploic frontal
bone aneurysmal bone cyst (ABC) in a 10-year-old girl. ABCs are rare in the calvarium. The
radiological and aetiopathological differences between the more commonly occurring ABCs
of the long bones and vertebrae, and their rarer counterparts in the calvarium and facial
bones, have been discussed. Unique also to this case is the reconstruction performed using the
outer table of the bone flap after excising the tumour.
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Introduction

Aneurysmal bone cysts (ABCs) occur uncommonly in
bones of the calvarium. In most such cases, they occur as
a secondary phenomenon in pre-existing fibrous dyspla-
sia. We present the imaging features and pathology of a
rare case of a primary ABC of the frontal bone, with no
underlying bony abnormality. After excision of the
tumour, the reconstructive surgery performed in this
case using the outer table of the bone is a novel approach
to treatment.

Case report

A 10-year-old girl presented to the neurosurgery
department complaining of a painful and rapidly
increasing swelling in the right side of the forehead
that began 1 year previously. On examination of the
area, a bulge with ill-defined edges was felt. There was
oedema of the right periorbital region and she had no
neurodeficit.

An MRI of the brain was performed, which showed a
large mass arising from the frontal bone. The lesion
extended into the right anterior and middle ethmoid air
cells. No intra-axial extension was present. The soft-
tissue mass contained haemorrhage and multiple fluid–
fluid levels, which were best observed on T2 weighted

(Figure 1a) and susceptibility images. On T1 weighted
images, subacute blood products were seen in the lesion
as areas of T1 hyperintensity (Figure 1b). The solid
periphery of the tumour displayed intense enhance-
ment, whereas the central cystic components did not
enhance (Figure 1c). Frontal and lateral radiographs of
the skull and a CT study of the brain was performed
with the intention of demonstrating the bone details.
Radiographs of the skull and CT brain showed an
expansile osteolytic lesion of the right frontal bone. CT
confirmed that the mass was intradiploic (Figure 1d).
An initial radiological diagnosis of ABC was made.

The patient underwent surgery under general anaes-
thesia. A bifrontal craniotomy was performed with a
significant margin around the expanded bony mass,
which included the superior margin and roof of both
orbits. The bone flap raised, therefore, included the
entire tumour mass (Figure 2a), except for a small
residue in the ethmoid air cells. The portion extending
into the ethmoid sinuses was microscopically excised
separately. The tumour was dissected off the outer layer
of the bone, which was preserved to provide a cosmetic
bony closure. A vascularized pericranial flap was placed
over the orbit and the opened ethmoidal air cells. The
reconstructed outer shell of the bone flap was anchored
(Figure 2b) and the wound was closed in layers. The
immediate post-operative period was uneventful. Post-
operative MRI and CT scans showed complete excision
of the lesion.

On pathological gross examination of the lesion, the
cyst wall was smooth. Microscopic examination
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Figure 1 (a) T2 weighted axial image shows an intradiploic lesion in the frontal bone with multiple fluid–fluid levels. (b) Sagittal T1 weighted MR
image shows subacute blood products (arrow) in the superior aspect of the lesion. (c) On the post-contrast T1 weighted sagittal image, there is
intense enhancement of the peripheral solid component of the tumour. The central cystic components do not enhance. (d) Axial CT image (bone
window) confirms that the lesion is intradiploic
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revealed cystic spaces filled with blood. The cystic
spaces did not have an endothelial lining and were
surrounded by solid and cellular tissue fragments
showing a variable admixture of cells resembling
fibroblasts, plump spindloid cells, histiocytic cells and
numerous osteoclastic giant cells, along with foci of
haemorrhage and congested blood vessels (Figure 3).
Also seen were trabeculae of woven bone (osteoid) with
focal mineralization. At the periphery, there was
sclerosed host bone along with tissue resembling callus.
In some fragments, there was uniform distribution of
osteoclastic giant cells with 2–30 nuclei. There was no
nuclear atypia, mitosis or necrosis. The final diagnosis
was ABC.

Discussion

An interesting theory about the aetiology of primary
ABCs is that the lesions occur because of haemorrhage
in the bone as a result of increased venous pressure. The
haemorrhage is thought to lead to osteolysis. The
osteolysis, in turn, causes further haemorrhage, leading
to exponential growth of the tumour. This theory
would perhaps explain why ABCs are uncommon in the
calvarium and bones of the facial skeleton, where the
venous pressure is low. On the other hand, ABCs are
common in long bones, where the venous pressure is
high and the marrow content is greater.1

Conventional thinking; however, ascribes these
lesions either to a reaction to physical injury, which
may sometimes be remote, or to a vascular disturbance.
ABCs also arise secondarily in a host of other primary
bone lesions, such as giant cell tumours (GCTs), fibrous
dysplasia, non-ossifying fibromas, haemangiomas,
osteoblastomas, simple bone cysts, chondroblastomas,
chondromyxoid fibromas and even osteosarcomas.2

They are also known to develop in fractures. Thus, it
is often thought that the ABC is more of a pathophy-
siological change in a pre-existing primary bone lesion
rather than a single, unique entity.3

The most common imaging appearance of an ABC is
that of an eccentric, expansile osteolytic lesion in a long
bone with a narrow zone of transition. The word
‘‘aneurysmal’’ alludes to the characteristic expansile
nature of this lesion. The hallmark of an ABC is the
blood–fluid level; however, this is not a specific finding
and has been reported to occur in telangiectatic
osteosarcoma, malignant fibrous histiocytoma, fibrous
dysplasia, synovial sarcoma, haemangioma and simple
bone cyst.

Primary ABCs most commonly occur in the first and
second decades of life, but are rare below the age of 5

Figure 3 A cystic space filled with red blood cells and surrounded by
fibrous stroma, rich in osteoclastic giant cells (haematoxylin and
eosin, 6100)
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Figure 2 (a) Bifrontal, free bone flap with the tumour involving the inner table, along with the superior margin and roof of both orbits.
(b) Reconstruction using the outer shell of the bone flap after excising the tumour mass
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years. Only 3–6% of ABCs develop in the bones of the
cranium.4 A review of the literature shows 15 cases of
ABC of the frontal bone.5–18 Other than the frontal
bone, ABCs have been reported in the temporal,19

parietal20 and occipital21 bones, as well as in the facial
skeleton. Among the facial bones, ABC most com-
monly involves the mandible.22,23 Unlike the present
case, which radiopathologically represented a primary
ABC, many cases of calvarial and facial ABCs occur
secondarily in fibrous dysplasia.20,24,25 In contrast,
secondary ABCs of the long bones most commonly
arise in a pre-existing GCT.

As ABCs are known to recur, the optimal treatment
is total excision. Other established treatment modal-
ities, especially in complex areas such as the skull base,
include arterial embolization, injection sclerotherapy,
curettage (with or without bone grafting), cryotherapy,
aspiration and drainage, radionuclide ablation, radio-
therapy or a combination of these modalities.
Radiotherapy alone, however has recently fallen out
of favour owing to the risk of post-irradiation
sarcoma.4 In secondary ABCs, the treatment plan is
formulated according to the primary lesion that is
identified. For example, an ABC in an osteosarcoma is
treated more aggressively than an ABC that has
developed in pre-existing fibrous dysplasia.

The first case of a frontal bone ABC reported in the
literature in 19665 was managed conservatively and

followed up for 2 years. All 15 cases of frontal bone ABC
reported subsequently in the literature were treated with
surgical excision, and some of the more recent case
reports describe reconstructive cranioplasty.9,10 In the
present case, the reconstruction performed using the
outer table of the bone flap after excising the bone
tumour is a novel approach to the surgery.

Conclusion

Intradiploic ABCs of the calvarium are rare, and this is
especially true of the primary variety. Unlike this case,
in the few instances of calvarial location of this lesion
reported in the literature, the ABC occurs as a
secondary phenomenon in pre-existing fibrous dyspla-
sia. The authors feel that the rarity of this tumour in the
calvarium may be related to the low venous pressure.
This is supported by an interesting hypothesis found in
the literature regarding the aetiology of primary ABCs,
which states that the lesion is due to haemorrhage in the
bone as a result of increased venous pressure. This is
probably why ABCs are common in long bones, where
the venous pressure is high and the marrow content is
greater. Also unique to our case is the reconstruction
performed using the outer table of the bone flap after
excising the bone tumour.
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9. Guida F, Rapanà A, Conti C, Cagliari E, Civelli F, Trincia G.
Cranial aneurysmal bone cyst: a diagnostic problem. With a
review of the literature. Childs Nerv Syst 2001; 17: 297–301.
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