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Introduction

n the treatment of a mucocele that developed after an
old frontal bone fracture, surgically established

drainage of the frontal sinus and aesthetic reconstruction
are essential.  Reconstruction surgery is generally
performed by using autologous tissues with abundant
blood flow that provides resistance to infection.1-3  We
treated a mucocele that occurred 23 years after the
treatment of a frontal bone fracture, in other words,
drainage from the frontal sinus was first established and
then reconstruction of the deformity of the forehead by
the combination of a free dermal fat graft devoid of blood
flow and artificial bone was performed.  In the present
study, we report that we were able to obtain satisfactory
results both functionally and aesthetically.

Case study

A 57-year-old man, who visited the hospital with a
common cold, was found to have a cutaneous fistula in
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We performed reconstruction surgery of an old frontal bone fracture complicated with a mucocele for
a 57-year-old man.  The crucial issues in the treatment of a mucocele that develop after an old frontal
bone fracture are the proper treatment of frontal sinus, closure of the patency between the frontal sinus
and cranial cavity, and reconstruction of the facial structure.

In the initial surgery, the mucocele was cured by removing resin implanted in the frontal sinus and
opening the nasofrontal duct and the ethmoid sinus.  In the second surgery, the patency between
frontal sinus and cranial cavity was closed by using a free dermal fat graft obtained from the abdominal
region, because tissues around the forehead could not be used due to the effect of trauma.  The thinned
skin was reinforced in thickness with the free dermal fat graft.  The normal part of the scalp was
expanded with a tissue expander to have no skin defect in the third surgery.  Also in the third surgery,
for the reconstruction of the facial structure, artificial bone was used, because autologous bone was
difficult to use due to the large defect and deformity of the frontal bone caused by the traumatic injury.
For the reconstruction with combined use of a free dermal fat graft and artificial bone, multiple surgical
steps were required.  An excellent reconstruction procedure was achieved because of little sacrifice
from the donor, indicating minimal invasiveness, as well as from the aesthetic point of view.
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his forehead.  The patient had undergone surgery to
implant resin in the frontal sinus because of a frontal
bone fracture sustained in a traffic accident 23 years
earlier.  The patient's skull in the area of the forehead was
depressed and a serous exudate was observed, but there
was no redness or swelling (Figure 1).  The blood test
results revealed no particular findings other than a white
blood cell count of 9,200/μl.  A bacterial culture test of
the exudate was negative.  In the x-ray examination, a
defect in the frontal bone and reduced transparency in
the right maxillary sinus were observed (Figure 2).
Computed tomography (CT and 3D image) revealed
swelling of the frontal sinus mucosa and a large defect in
the frontal bone (Figure 3, 4).  In the magnetic resonance
image (MRI), although no fluid accumulation was
detected in the frontal sinus, an image that was supposed
to be suggestive of granulation tissue was found in the
ethmoid sinus (Figure 5).  Since we suspected an infection
caused by the resin implanted in the frontal sinus, we
decided to remove the resin.  At the initial surgery, the
resin implanted in the frontal sinus was removed with a
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Figure 1.  Appearance at the initial
presentation

A large mucocele in the frontal region is
seen.

Figure 2.  X-ray image

A defect in the frontal bone and reduced
transparency at the right maxillary sinus is
seen.

Figure 3.  CT image

In the horizontal image, swelling of the
maxil lary s inus mucosa and f luid
accumulation is seen.

Figure 4

In a 3D image, the whole frontal bone is
seen as defective.

Figure 5.  MRI image

Conspicuous hypertrophy in a part of the
mucosa in the ethmoid sinus was detected.
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Figure 6.  Appearances at the initial surgery

A. Frontal sinus implanted with resin B. Frontal sinus after the resin was removed C. The removed resin

Figure 7.  Appearances after the initial surgery

A. Front view B. Side view
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Figure 8.  Appearances at the second surgery

A. Obtained dermal fat B. Dermal fat implanted between the frontal
sinus and the dura matter

Figure 9.  Appearances at the third surgery

A. Scalp has been preoperatively expanded
with a tissue expander.

B. The frontal bone is seen as it was
reconstructed with hydroxyapatite.
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coronal incision approach, and drainage tubes to the
nasofrontal duct and the ethmoid sinus were emplaced
(Figure 6A-C).  The prominently depressed deformity of
the forehead bone was reconstructed after the mucocele
was improved (Figure 7A, B).  As the cause of the
deformity might be due to the thinned forehead skin and
the defect of the frontal bone, reconstruction of skin soft
tissues and hard tissues was performed in 2 surgical steps.
In the second surgery performed 5 months after the initial
surgery, a free dermal fat graft obtained from the
abdominal region was used to close the patency between
the frontal sinus and the dura matter and, at the same
time, to reinforce the thickness of the thinned forehead

skin (Figure 8A, B).  Then, at the next hard tissue
reconstruction, a tissue expander was inserted in the
parietal region so as not to produce a skin defect.  In the
third surgery performed 5 months after the second surgery,
the frontal bone was reconstructed with a piece of
hydroxyapatite shaped with the aid of 3D (three-
dimensional) CT to fit into the defective region, and then
the surface of the hydroxyapatite was covered with scalp
preoperatively expanded by a tissue expander (Figure
9A, B).  The mucocele has not recurred during these past
5 years since the surgery.  Furthermore, the aesthetic
result of the surgery was excellent (Figure 10A-D).

Figure 10.  Findings at 5 years after the surgery

C. X-ray, front view D. X-ray, side view

A. Front view B. Side view
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Discussion

There are two types of procedures in the treatment of
frontal sinus repair in cases of frontal bone fracture: one
is the obliterating procedure4-6 in which after removing
mucosa in the frontal sinus, implantation is made with
autologous tissue or artificial material, and the other is
an open procedure7,8 in which the frontal sinus cavity is
conserved and the nasofrontal duct is kept open.  The
present case is an example that had a mucocele
complication after treatment for the frontal bone fracture
by the obliterating procedure with resin implantation.  In
the obliterating procedure, even if the mucosa in the
frontal sinus was completely removed, mucosa would
later be regenerated.  It has been reported that implanted
autologous tissue or artificial material can cause
infection.9,10  In the present case, the onset of sinusitis
induced by a common cold might have triggered a
prominent foreign body reaction, in which the mucosa
regenerated in the frontal sinus manifested as an
interaction with the resin as a foreign body, resulting in
the formation of a mucocele.

Crucial issues in the treatment of frontal sinusitis
complicated with a frontal bone fracture might be the
proper treatment of frontal sinus inflammation, closure
between the frontal sinus and the cranial cavity, and the
reconstruction of the facial structure.  In the treatment
for the present case, the mucocele was improved by
removing the implanted resin in the frontal sinus and
opening the nasofrontal duct and the ethmoid sinus.  For
the closure between the frontal sinus and the cranial
cavity, autologous tissues with abundant blood flow such
as a skin flap, a periosteum flap, or a muscle flap play
efficient roles for grafting.1-3  However in the present
case, as the tissues around the forehead could not be used
due to the damage caused by trauma, a free dermal fat
graft harvested from the patient's own abdominal region
(i.e., autologous tissue graft) was used for the closure
between the frontal sinus and the cranial cavity.  Although
a free dermal fat graft has advantages of being easy to
adjust the size and thickness of tissues, it has a risk of
infection during the time period until the graft has settled.
In the present case, the graft was performed after an
interval of 5 months from the initial surgery, during which
period the mucocele was almost cured.  For the
reconstruction of facial structure, reconstruction of both
cutaneous soft tissues and hard tissues is required.  In the
present case, thinned skin was reinforced in thickness
with a free dermal fat graft, and concurrently normal
scalp was expanded with a tissue expander, ensuring no
defect of skin at the final surgery.  If the defect in the

frontal bone is small, the graft of the cranial bone with a
vascular pedicle is possible.  However in the present
case, since the reconstruction with autologous bone
seemed difficult, judging from the size and shape of the
defect in the frontal bone, artificial bone was used.  No
frontal sinusitis was a prerequisite for the reconstruction
with combined use of a free dermal fat graft and artificial
bone.  Although this reconstruction procedure required
multiple steps of surgery, it had the merits of being
minimally invasive with a relatively small sacrifice to
the donors and provided good aesthetic results.

In conclusion, in the treatment of a mucocele involving
an old frontal bone fracture, reconstruction with the
combined use of a free dermal fat graft devoid of blood
flow and artificial bone was possible, if the closure of the
patency between the frontal sinus and the cranial cavity
was confirmed after sufficient drainage from the frontal
sinus.  In old frontal bone fractures, the reconstruction
procedure should be determined on a case-by-case basis
by evaluating the status of the injury to the frontal sinus
with image analysis and by careful intraoperative
observations.
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