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Removal of intraosseous hemangioma in frontal
bone under direct vision through a small incision
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Complete surgical excision within a margin of normal healthy bone is the treatment of choice for
intraosseous hemangioma. A 56-year-old man visited with complaints of a firm, mildly tender, im-
movable, and palpable mass on the right forehead (size: 1.5x 1.5 cm). Non-contrast brain comput-
ed tomography performed preoperatively revealed a 1.5 cm heterogenous osteolytic lesion with
suspected internal trabeculation in the right frontal bone. Under general anesthesia, a 2 cm trans-
verse incision was made on the forehead skin rather than bicoronal incision. Full-thickness en bloc
resection of the frontal bone including the mass was performed. The frontal bone was removed
with care taken not to damage the frontal sinus mucosa. The frontal sinus was sealed with a col-
lagen patch (Tachocomb) and a cranioplasty was performed using bone cement. At 6 months
postoperative, a clean wound was confirmed without any complications, and there was no local
recurrence. Surgical excision of intraosseous hemangioma in the frontal sinus bone can be per-
formed via direct incision or the bicoronal approach. In this case, the direct incision approach was

used to achieve smaller scars and faster recovery than the bicoronal approach.
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INTRODUCTION

Intraosseous hemangioma is a rare vascular malformation of
bone that accounts for 0.7%-1.0% of all bone tumors [1,2]. In-
traosseous hemangioma usually occurs in the vertebral column
or, rarely, in the calvarium; in the latter, it occurs in the parietal
bone, followed by the frontal bone [3]. The cause of intraosse-
ous hemangioma has not yet been clarified, but it is reportedly
related to previous trauma history [3,4].

Complete surgical excision within a margin of normal healthy
bone is the treatment of choice for intraosseous hemangioma.
However, complete bone tumor resection in the upper and
middle facial area requires a long incision such as a bicoronal
incision and immediate reconstruction with bone grafts or allo-
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plastic implants [5].

Here, we describe a case of intraosseous hemangioma surgi-
cally treated via a small forehead direct skin incision in the
frontal sinus bone rather than a long bicoronal incision.

CASE REPORT

A 56-year-old man visited with complaints of a firm, mildly
tender, immovable, and palpable mass on the right forehead
(size: 1.5% 1.5 cm) that developed 1 year before the visit. The
patient reported injuring his right forehead before the symp-
toms first occurred. Non-contrast brain computed tomography
(CT) performed preoperatively revealed a 1.5 cm heterogenous
osteolytic lesion with suspected internal trabeculation in the
right frontal bone (Fig. 1). We planned to create a small 2 cm
incision directly above the heterogenous osteolytic mass to re-
move it. Under general anesthesia, a 2 cm transverse incision
was made on the forehead skin. The frontalis muscle was split
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Fig. 1. Preoperative computed tomography image.
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Fig. 2. Intraoperative photographs. (A) Exposed intraosseous hem-
angioma on the right frontal sinus. (B) Removed intraosseous hem-
angioma specimen.

vertically and the mass was exposed (Fig. 2A). Several holes
were drilled using a cutting burr 2 mm apart around the mass
and connected to each other to expose the dura mater.
Full-thickness en bloc resection of the frontal bone including
the mass was performed, and the circumferential normal bone
tissue was resected. The frontal bone was removed (Fig. 2B)
with care taken not to damage the frontal sinus mucosa. The
frontal sinus was sealed with a collagen patch (Tachocomb) and
a cranioplasty was performed using bone cement. A silastic
drain was inserted and the wound was sutured layer by layer
with 6-0 Monocryl and 6-0 nylon. Histological examination re-
vealed an intraosseous hemangioma in the right frontal sinus
bone (Fig. 3). The resection margin was clear. At 6 months
postoperative, a clean wound was confirmed without any com-
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Fig. 3. Histologic images. (A) Intraosseous hemangioma (H & E, x40):
cavernous hemangioma showing extended, thin-walled vessels, and
sinuses lined by a single layer of endothelial cells. (B) Immunohisto-
chemistry staining for CD34 revealed blood vessel formation (x100):
CD34 highlights the contours of the malformed vessels and along
lining endothelial cells.

Fig. 4. Six-month postoperative photograph.

plications, and there was no local recurrence (Fig. 4).
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DISCUSSION

Osteoma is most commonly suspected in cases of firm and im-
mobile forehead masses. However, the possibility of various pa-
thologies other than osteoma, such as intraosseous hemangio-
ma, fibrous dysplasia, Langerhans cell histiocytosis, multiple
myeloma, meningioma, eosinophilic granuloma, and metastatic
carcinoma, must also be considered [4]. Preoperative CT is es-
sential for making an accurate preoperative differential diagno-
sis, planning for precautions, and establishing a surgical plan
that can minimize postoperative complications [6,7]. Addition-
ally, the incision can be minimized by confirming the mass’s
exact invasiveness and size using preoperative CT, producing
better aesthetic results. No special contrast is required for pre-
operative CT [6].

If suspected intraosseous hemangioma of the forehead is first
differentiated through CT, the intraosseous hemangioma is rec-
ommended to be observed without further treatment because
it is benign. Treatment is needed when symptoms of mass oc-
cur, when bleeding occurs, or when cosmetic problems occur
[8]. The preferred treatment is complete surgical resection
within an adequate margin of normal healthy bone [8]. To suc-
cessfully perform this treatment, it is common to remove the
mass using craniotomy via a bicoronal incision. When an in-
traosseous hemangioma has expanded bidirectionally, since the
inner surface of the mass may be adherent to the dura mater, it
is necessary to secure a sufficient field of view using the bicoro-
nal incision to enable careful dissection between the tumor and
the dura. However, in this case, the intraosseous hemangioma
had a small diameter (1.5 cm) and did not require an extensive
craniotomy since it did not involve the dura. When removing
intraosseous hemangioma through a direct small skin incision,
as in this case, the use of a burr enables the identification of
normal bone tissue, but care must be taken to prevent tearing
the dura or the frontal sinus mucosa. If the mass is small and
does not invade the dura, the possibility of surgical access
through a direct small skin incision can be inferred. However,
to date, the criteria for choosing between direct small skin inci-
sion and the bicoronal incision have not been elucidated. Fur-
ther research is needed to answer this question.

The use of a bicoronal incision for removing the intraosseous
hemangioma of the frontal bone provides extensive surgical ac-
cess to the upper and middle facial thirds, enabling a smooth
operation. However, access via a bicoronal incision is aggres-
sive, and complications such as postoperative hypoesthesia,
partial unilateral frontal motor deficit, infection, hypertrophic
scars, varying degrees of alopecia, seroma, or hematoma in the
immediate postoperative period can occur [9]. Accordingly,
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when performing surgery in the upper and middle facial thirds,
sufficient examination should be performed preoperatively,
which will prevent overuse of the bicoronal incision approach.

Cranialization, the procedure for patients in whom commu-
nication between the frontal air sinus and the outside space is
blocked, and the air sinus space is integrated with the intracra-
nial space, may be necessary when removing bone tumors in-
volving the frontal sinus [10,11]. Postoperative complications
after frontal sinus mass excision, including cerebrospinal fluid
leakage, rhinorrhea, meningitis, and wound infection may oc-
cur in cases of frontal sinus cavity mucosal tearing or injury to
the posterior wall of the frontal sinus or nasofrontal duct [12-
14]. Cranialization is essential for preventing these complica-
tions.

A bicoronal incision must be used to ensure smooth frontal
sinus cranialization since it allows the harvesting of a pericrani-
al flap and calvarial bone grafts. As in this case, when the surgi-
cal plan was determined before mass removal, the postopera-
tive frontal sinus mucosa, posterior wall of the frontal sinus,
and nasofrontal duct appeared intact, eliminating the need for
cranialization [11]. If cranialization is unnecessary, it may be
better to use a direct small skin incision instead, which may be
cosmetically favorable.

One of the disadvantages of direct skin incision is that it is dif-
ficult to secure sufficient intraoperative view for resection.
Hence, the operation may end without the grossly normal bone
level being accurately identified after the resection of the frontal
area bone tumor. Since this can cause intraosseous hemangio-
ma recurrence, long-term follow-up is necessary to monitor for
recurrence.

All patients undergoing reconstructive surgery of the frontal
sinus can develop delayed complications [12]. Therefore, pa-
tients must fully understand the complications that may occur
and visit the hospital as soon as possible in such cases.

Surgical excision of intraosseous hemangioma in the frontal
sinus bone can be performed via direct incision or the bicoro-
nal approach. In this case, the direct incision approach was used
to achieve smaller scars and faster recovery than the bicoronal
approach. However, to date, the criteria for choosing between
direct small skin incision and the bicoronal incision have not
been elucidated; therefore, future studies are required.
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