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Summary Background: Osteoblastomas and aneurysmal bone cysts each comprise 1% of
primary bone tumours. As both osteoblastomas and aneurysmal bone cysts are not common,
osteoblastomas with secondary aneurysmal bone cysts of calvaria are extremely rare. Only
three cases describing a secondary aneurysmal bone cyst in the setting of a calvarial osteoblas-
toma can be found in the literature. We report the case of the surgical resection of the fronto-
parietal osteoblastoma accompanying a secondary aneurysmal bone cyst.

Case description: The case is a 24-year-old male with a 2-year history of a painless lump in the
hair-bearing region of the left fronto-parietal area without neurologic symptoms. Computed
tomography showed an intradiploic tumour with maintained inner and outer cortex of the left
front-parietal bones. 3.0-T magnetic resonance imaging showed a well-circumscribed, intradi-
ploic, multilocular cystic tumour.

A gadolinium-enhanced sequence showed strong peripheral and septal enhancement. These
findings were consistent with an osteoblastoma associated with secondary aneurysmal bone
cyst. An en bloc tumour resection with a 10-mm horizontal margin was completed without
complications. The calvarial defect was covered by calvarial bone graft harvested from the
contralateral fronto-parietal bone. The postoperative course was uneventful. Pathological
diagnosis was consistent with the osteoblastoma with secondary aneurysmal bone cyst. After
a follow-up period of 2 years, there was no evidence of recurrence.

Conclusion: The combination of osteoblastoma and aneurysmal bone cyst of the calvaria is
a rare clinical entity. Careful preoperative examination and complete resection of the tumour
are essential.

© 2012 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by
Elsevier Ltd. All rights reserved.
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Background

Osteoblastomas and aneurysmal bone cysts (ABCs) each
comprise 1% of primary bone tumours."?

Osteoblastomas were first clearly defined by Lichten-
stein in 1956, as a benign bone tumour of osteoblastic
derivation, other than an osteoid osteoma.® Osteo-
blastomas, which comprise 3% of all benign bone tumours,
are most common in young males and frequently arise on
the vertebrae or long bones. Its characteristic pathological
findings include a well-vascularised, osteoblastic
connective-tissue stroma in which osteoid and new bone
trabecula are deposited.

ABCs were first described by Jaffe and Lichtenstein in
1942, and subsequent reports were made by both of these
authors.* Only 3% of ABCs are found in the head and neck,
with the most common location being the mandible. ABCs
are benign, thin-walled, blood-filled cavities that arise
either primarily, or in association with other bone lesions.
Primary and secondary ABCs differ with respect to their
neoplastic mechanisms.? Primary ABCs are associated with
increased expression of oncogenes USP6 and CDH11, which
are absent in secondary ABCs. Secondary bone cysts form as
a result of osteolysis following haemorrhage. Haemorrhage
in turn results from a tumour-induced increase in venous
pressure.

As both osteoblastomas and ABCs are uncommon clinical
entities, especially in calvaria, an osteoblastoma accom-
panying a secondary ABC of the calvaria is quite rare. Only
three cases describing a secondary ABC in the setting of
a calvarial osteoblastoma can be found in the literature.>~7

Case description

The patient, a 24-year-old male, presented to our clinic
with a 2-year history of a painless lump in the hair-bearing
region of the left fronto-parietal area. He had no history of
trauma, surgery or infection of the affected area. The
patient’s medical history was unremarkable. He had an
eight-pack-year smoking history. He had no history of
exposure to environmental carcinogens. He denied head-
ache, dizziness and/or nausea. The hemispherical, 6-cm
mass was non-tender, and no deficits or other abnormalities
were present on neurologic exam. The tumour had the
hardness of bone and no pulsation, bruit or Tinel-like sign
was evident. While the tumour was immobile on the skull,
the scalp moved freely over it. The laboratory studies were
unremarkable.

Computed tomography (CT) demonstrated a well-
circumscribed 53 x 38 x 43-mm homogenous hypodense
tumour in the diploic space of the left fronto-parietal bone
(Figure 1). The continuity of both the outer and inner tables
of the skull was maintained in spite of the cortex being
thinned.

3.0-T T1-weighted magnetic resonance imaging (MRI)
showed a well-circumscribed, intradiploic, multilocular,
cystic tumour. The tumour displaced the brain parenchyma
without midline shift. The underlying dura mater and brain
parenchyma showed no signal intensity change. Neither
brain oedema nor hydrocephalus was noted. The overlying
subcutaneous tissue appeared normal. A gadolinium-

Figure 1 Preoperative computed tomography without
contrast medium showing a well-demarcated, intradiploic mass
of the frontal and left parietal bone. The inner and outer
cortical plates are maintained despite thinning.

enhanced fat-suppressed T1-weighted gradient-echo
sequence showed strong peripheral and septal enhance-
ment of the tumour (Figure 2). Signal-intensity change
suggesting intraosseous horizontal extension of the tumour
was not evident.

Figure 2 Preoperative 3.0-T magnetic resonance imaging.
Gadolinium enhanced fat-suppressed T1-weighted gradient-
echo sequence shows a well circumscribed, intradiploic, mul-
tilocular, cystic tumour with marginal and septal enhancement
of the tumour.
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A hypodense, homogenous intradiploic tumour with
maintained outer and inner tables of the skull in spite of
substantial enlargement on CT is the essential diagnostic
point of the osteoblastoma. A well-defined multilocular
bone cyst with an underlying bone tumour on MRI is
consistent with the diagnosis of the secondary aneurysmal
bone cysts. Based on these findings, we diagnosed the
tumour as an osteoblastoma associated with secondary ABC
preoperatively.

Surgical procedure

An en bloc tumour resection with a 10-mm horizontal margin
and simultaneous reconstruction using an autologous calva-
rial bone graft was planned. The tumour was easily exposed
through a coronal incision with no adhesion to the scalp. It
was dark red—purple in colour with a bony protrusion of
about 50 mm in diameter. It straddled the frontal and left
parietal bones. The calvarium adjacent to the tumour
appeared normal in colour and texture. The resection
margins were outlined as a 70 x 70-mm quadrangle. After
boring burr holes at the corners of the planned quadrilateral
resection line, we completely resected the tumour including
the outer and the inner table of the skull above the dura
mater. The tumour separated easily from the dura with scant
bleeding. Macroscopically, both the inner and the outer
tables of the tumour were maintained in spite of thinning and
there were no findings suggesting fenestration. The calvarial
defect measured 73 x 69 mm. There was no evidence of dural
injury. To cover the craniectomy defect, we harvested a full-
thickness calvarial bone graft measuring 70 x 70 mm from the
right fronto-parietal bone. We separated the outer plate and
inner plates of the bone graft and used one plate for the
tumour-site defect and the other to close the defect created
when the graft was harvested. The bone grafts were fixed to
the surrounding bones with absorbable plates and screws
(Figure 3).

The postoperative course was uneventful. CT performed
3 months after the operation showed improvement of the
brain parenchymal shift. There was no evidence of recur-
rence 2 years postoperatively.

Pathological findings

The tumour measured 50 x 47 x 30 mm in size. The cut
surface of the tumour demonstrated multiple chambers
separated by thin bony membranes. The chambers con-
tained serous brown fluid.

Low-power microscopic examination of a haematox-
ylin—eosin stained section demonstrated a distinct border
between the tumour and the normal bone (Figure 4). The
cyst wall consisted of small trabecular areas and dense
stromal cells. There was a zonation where the bone
trabeculae decreased in size and the stroma became more
cellular proximal to the cyst cavity. On high-power micro-
scopic images, the tumour showed a fine trabecular pattern
with the trabeculae rimmed by osteoblasts and scattered
osteoclasts. The stroma was hypercellular in comparison to
the normal bone. The stroma consisted of spindle cells and
thin-walled microvessels. The pathologic diagnosis was of
an osteoblastoma with a secondary ABC.
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Figure 3 Computed tomography three months after the
operation. The defect resulting from the tumour resection is
covered by a calvarial bone graft harvested from the right
fronto-parietal bone.

Figure 4 Pathological findings of the tumour. Low-power
image showing the fine trabeculae, which composed the
tumour wall, and the osteoid consisting of the hypercellular
stroma. Zonation, that trabeculae decreases in size and the
stroma becomes more cellular, is present in a peripheral to
central direction. # indicates normal bone surrounding the
tumour. * indicates cavity of the aneurysmal bone cyst.
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Discussion

On CT, the calvarial osteoblastoma often appears as an
osteolytic lesion with enlarged diploe, a variably present
egg-shell-like thin outer and inner tables and varying
degrees of calcification.” As seen in our case, the preser-
vation of continuity of both the outer and inner tables
surrounding the tumour, in spite of thinning, is consistent
with the tumour being benign.

T-1 weighted MRI of osteoblastomas typically shows low
or isoinlr.ensity.1 In our case, different intensities were
present with distinct borders, consistent with a multi-
locular tumour. T-2 weighted MRI shows iso- or high inten-
sity. Gadolinium-enhanced fat-suppressed T1-weighted MRI
shows strong enhancement reflecting the rich vascular
supply of the tumour. In the present case, the septum and
the peripheral wall corresponding to the main body of the
osteoblastoma demonstrated strong enhancement.

In our case, the secondary ABC occupied a large portion
of the tumour volume. As a result, the osteoblastoma
component existed only in the peripheral wall and septum.
The zonation where the bone trabeculae decreased in size
and the stroma became more cellular proximal to the cyst
cavity was observed in our case. We think it was a conse-
quence of increased intracystic pressure of the ABC and
following condensation of the surrounding osteoblastoma
component around the cyst.

Only three cases of calvarial osteoblastoma with
secondary ABC have been reported.>~7 Similar to our case,
complete surgical resection was performed uneventfully in
a case of frontal and a case of occipital osteoblastoma with
secondary ABC.>” However, there was a case of huge
osteoblastoma with ABC of the skull base involving the
sellar mass, optic foramen and optic chiasma, in which
total resection of the tumour was difficult and the tumour
recurred after the operation.®

In terms of the differential diagnosis, osteoidosteoma,
giant cell tumour and osteoblastic osteosarcoma sometimes
resemble osteoblastoma in its histology especially with
a small biopsy specimen.? However, it is usually easy to
diagnose an osteoblastoma preoperatively because clinical
settings and image findings are quite different from each
other.

With respect to the treatment of osteoblastoma of the
calvarium, Lichtenstein recommended curettage or resec-
tion without a wide margin.> In our opinion, curettage is
inappropriate as the tumour will likely recur. Others have
argued that complete excision with a narrow margin is
sufficient to prevent recurrence. Abnormal intensity
change of the diploic space beyond the bony protuberance
by the tumour will, however, make the surgical margin
difficult to identify.® In our case, abnormal signal intensity
of diploe was not evident; hence, it was easy to determine
the tumour border.

Few reports are available addressing reconstruction with
autologous bone grafts of defects following calvarial
osteoblastoma resection. Resin or artificial bone is used in
other reports.®'° In our case, we elected to use the
calvaria as a bone-graft donor site because we think
autologous bone graft is superior to bone substitutes in
terms of long-term safety.

Ethical approval

Not required.

Funding

None.

Conflicts of interest

None declared.

References

1. Akhaddar A, Gazzaz M, Rimani M, Mostarchid B, Labraimi A,
Boucetta M. Benign fronto-orbital osteoblastoma arising from
the orbital roof: case report and literature review. Surg Neurol
2004;61:391-7.

2. Oliveira AM, Perez-Atayde AR, Inwards CY, et al. USP6 and
CDH11 oncogenes identify the neoplastic cell in primary
aneurysmal bone cysts and are absent in so-called secondary
aneurysmal bone cysts. Am J Pathol 2004;165:1773—80.

3. Lichtenstein L. Benign osteoblastoma. A category of osteoid-
and bone-forming tumors other than classical osteoid osteoma,
which may be mistaken for giant-cell tumor or osteogenic
sarcoma. Cancer 1956;9:1044—52.

4. Jaffe HL, Lichtenstein L. Solitary unicameral bone cyst with
emphasis on the Roentgen picture, the pathologic appearance
and the pathogenesis. Arch Surg 1942;44:1004—25.

5. Tehranzadeh J, Jenkins JJ, Horton JA. Case report 249. Skelet
Radiol 1983;10:276—80.

6. Wang Y-C, Huang J-S, Wu C-J, Jeng C-M, Fan J-K, Resnick D. A
huge osteoblastoma with aneurysmal bone cyst in skull base.
Clin Imaging 2001;25:247-50.

7. Han X, Dong Y, Sun K, Lu Y. A huge occipital osteoblastoma
accompanied with aneurysmal bone cyst in the posterior
cranial fossa. Clin Neurol Neurosurg 2008;110:282—5.

8. Narita T, Ishii N, Mayuzumi H, Kobayashi H, Ikeda J, Iwasaki Y.
Occipitoparietal benign osteoblastoma: should entire lesion be
resected when magnetic resonance images reveal wide
abnormal signal intensity in surrounding bone marrow? Surg
Neurol 2005;64:180—3.

9. Lin JH, Lin EY, Liu MY. Double aggressive osteoblastomas of
calvarium. Br J Neurosurg 2007;21:626—8.

10. Moon K-S, Jung S, Lee J-H, et al. Benign osteoblastoma of the
occipital bone: case report and literature review. Neuropa-
thology 2006;26:141—6.

112



178 IEERHRES

AYAYAYATAVATAVYATAYAVAYAVAVAVAVA
s 7 L S Tl

J

UMMARY
SF-aLATR— VT UV EI VAT 2
7 —%¥ (LCAT) RIEfEI%, LCAT EEE DKM
BEREREIC X > TH ER I SN2 HEEOHRE
HLHEETH 5. LCAT O3 208 a L X
FTU—=ILDIAT VR, ZHUfEvaL X5
— VDN DHEEDREE N5,

HDL & x 2 5 WkigiE & LDL o = 2 7 VU kig
MW A % KRBT 2 5K, LCAT RigjiE (FLD,
OMIM #245900) & HDL & x 2 5 WALiEM D
ARIET 5 A% (FED, OMIM #136120) &
WY 2ODRFREICKFIZI NG,

WEERAEIR (&, K HDL IfifE, ABIRE, X612
FLD &M% 5. FLD I EHEEREENRD S
n, FELABOERCIXEALEAHT S,

HAEFCTIKERE 22 BETERIL S0 EEL
EREZIN TS,

@s
L

| KB smE
LCAT I FICHDL ET7 RV RY o7 A-1
(7R A-1) ZEBEFE L CEEL, HDL 0t

AVATFHE—=NVDIATIUUIC X BRI HETH B,

LCAT 234889 % = & ¢, R & Dt L A
FTR— VOB EREBMBEI NS, Lo T,
LCAT {EMHEDET « KIBIC Xk ) HDL DB EE X
#, Mz discoidal HDL AL FASHIRT 2 (K1),
HDL 2V AT R—WEEFFHL, ZNnE EHIKTRA-
[, A-UMETT 5. KEZHERS BHEERES,
Finz EHMET 22, TNnold LCAT EHDRE I
koifEEtaL 25a— oLy Fy (FRA77F20
ay)y) BEML, RO L7Y RS v T2
BB T S 2 LIt EBRT 5.

FLD & FED & iz, A H L b AERE I HIRT
22 LTS B, FLD CldRMERE DI EH

FREFIC X VBRI ERE L, BlsRD N5,

398

BRREREEOREL, MR S BRI R BN F
TEEXETHB, FLD T3 LDLOEICEFE Y R ¥
v (LpX) D& 5. LpX iZIEIHHIR &I &
DIETL, BHEREOEELEEL CLi LV IH
L0355, BALn EOGHEDERIIRELR DR
BRFICL2EH%%0 5%, 51, FLD 0&RTE
Ho7 R BBETFEHL, BEEVRS VA7 OHEY
HWEIEERDY 27 15T 2 LT 2HEND 5.

B EpRAeEL

HDL & x 2 7 VL&Y (aiEM) & LDLOZ AT
METEYE (BTEH) ©OMA % R#ET % FLD &, HDL
DIATNVLTEED ARET % FED &9 2 DDRE
BicRlEns (1), FLD D e iid, M
LCAT % v 8 7 ISETE L 70\ b D & NIEHEREE DB
TH2LDNDH 5. EEPEONICEFT2EELHS
NTws, EAE~NTREARBELHESh, 20
RIS REZRT.

B 2l

O—fFit : i HDL 2 VA 50 — )U{EME T 3.
INETOREHELE DB E, 1ZEAEDIEHIZ
10 mg/dL K TH 5. LCAT ER~F uiEahb @
WX OEMEERL, —HD{EHDL MAEDFEKD—>
El5?¥ alLzRFu—LIRAFA{EE (CE/TC) iX
FLD T4 L, FED IZRESET T2 Z &g\, R
BT RO ABERBEMRFECTH D, FED TL D FEE
Th3, FLDIZIFE A ETEMMPAD 5115, FLD
IR DETICEW Y VR VR 5. 3 TH
YRR L EF D IRE I N TS,
QFHE :: TEA-L, A-IIBELES T2, Y
REY vy DBRIKENEN (PAu—R, RYT7 7Y
V7S F) T, IDLoBEEZHLE LEZBEYIRSY
7 (IDL, LpX) #[E, Mg F 2 ikimE+ LCAT
EHEEAET 5, FEPEET IBETHLI L5,
EELIFEE T LCAT EEMET T 3 0 TER25%
ECTH5, FLDBREOLNIZGEIBTERVPEATH

113



#1 FLD & FED DFEFRFTR

O O

O

O

I P

T i
WL XFO—IL] 1l i
KRR S5 DE| &R E Ll !
WEHIL X 7FO—ILOD
TR7 ML I
HDL D Ri#t I !

AEL HDL

EBH5ENhB
CED
CELUCRD

4——4—0

E1 LCAT OAIE#EEEL OL X5 O—ILiEE%SR

WEHOALZXFO—JL (FC) ®UEE (PL) £ ABCA1 EE & /87 &9 L CH#HR & /NEMAE
PoEEHE N, FRA-T &R, FEHDL AYERI N D, OKMEHEGE,» STHEWMS - FC %
PLAHE HDLICHA& S W, LCATHACh S #EEE LILXAFAO-II ATV (CE) #4L,
HDL PR3t ¢ 3. HDL TEREINACERB I AN Y v —28K 75X Bl (SR-BI) #/4 LT,
FAGALIFUINIIFTIVERRZ /XY (CETP) (& > T VLDL X LDL (28535 & h /=%,
LDL 2Rk (LDLR) #4 L TAFMRRICEYA TN, FC, EARICERI W HhICHEftah 3.

5, REEEEENEH 2LV ATO LY VIREDY  THD, ERTFHIIRCHEHIEOAREIZHS 2T,
MEL T3S, TR OmMLIC X DIREIRET 5 2 LRES
QlifeEZW © LEOMEICIZ CREF#T 2179 . nTws, REFEEELT, Yares v LCAT
RMBERZIRE D DNA 2#iH L, LCAT BEFHIED  OFMAEs s fifFIhTws, ZOHELLT,
BRI 2BERT 5. EREEA 2 L5205, Mz & > 7 BHY LRB TR DRKTTZE
ML BECA-DEREPAEINS, INET, DUKE L HATED 5T 3,
80 BEM EDOBLFREVPHESI N TS,
@ik

H AR, T 1) Rader DJ. J Clin Invest 2006 ; 116 : 3090-100.

FLD 04 & Fis 2 BET 2 BT IIERLOETT 2) Baass A, et al. Atherosclerosis 2009 ; 207 : 452-7.

. o 3) Holleboom AG, et al. Hum Mutat 2011 ; 32 : 1290-8.
H 5, 40~50 LI AN TERCEREINE L & 4) Rousset X, et al. J Pharmacol Exp Ther 2010 ; 335 :

2HI3% . A M» SEEICR B —AdREI N S)EW§M = Disbetes JoLL 2+ 33340
Tb)@l{). %Tﬁéﬁ%ﬁ%%@%%fﬁ@“i, %ﬁ%ﬁ‘é@{%ﬁ%% uroda M, et al. 1abetes Invest ;20 .
HIVE LT, EIERICX2B8EEE 747V (BHIEsE, HIEZER)

O I ZREETIR, 7o X7 vy v EEEEE
e POBYEENTHONT WS, BTN SEEE

399

114






