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INTRODUCTION

Frontal bone fractures account for 5% to 15% of all facial frac-

tures, with motorcycle accidents being the most common mech-
anism of injury [1-3]. Frontal fractures are grouped into three 
distinct general categories: anterior table fractures, posterior ta-
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ble fractures, and combined fractures [3,4]. Among these, isolat-
ed anterior table fractures account for 33% to 39% of frontal si-
nus fractures [5].

Many agree on the general principles of frontal fracture man-
agement as described below, but the methods of reduction are 
still controversial [1-9]. In cases of non-displaced anterior or 
posterior wall fractures, seven days of antibiotics without surgi-
cal intervention is recommended. A follow-up computed to-
mography (CT) scan should be performed in order to confirm 
any complications or sequelae. During follow-up, cerebrospinal 
fluid (CSF) leakage may persist due to a posterior wall fracture, 
which necessitates craniotomy or dural repair procedures. Dis-
placed posterior wall fractures require a reduction of the fracture 
with additional treatments. In case of concomitant CSF leakage 
or frontonasal duct injury, the reduction and fixation of the frac-
ture with dural repair and obliteration of the sinus and the fron-
tonasal duct should be performed, and cranialization may be 
considered. Such complicated procedures are best performed 
through a coronal incision [8,9]. If there are only displaced an-
terior table fractures with an intact frontonasal duct, reduction 
with or without fixation is the treatment of choice. Because an 
isolated anterior table fracture is the most common fracture 
type, extensive clinical experience suggests the ideal method for 
approaching the anterior table [10-14]. However, the manage-
ment of frontal sinus fractures remains somewhat controversial 
because finding a balance between an acceptable cosmetic out-
come with a minimum scar and rigid fixation via sufficient ex-
posure is not easy.

Here, we describe a simple and effective method using a cos-
metic subbrow incision to treat anterior table fractures.

METHODS

All patients with frontal sinus fractures admitted to the plastic 
surgery department from March 2011 to March 2014 were 
treated by a single surgeon using our surgical technique. Medical 
records were reviewed for the collection of each patient’s demo-
graphic information, injury characteristics, operative details, and 
clinical outcomes. Patients with anterior wall fractures were in-
cluded in this study. Patients were excluded if they had concom-
itant posterior table fractures, comminuted fractures, or severe 
fractures that indicate open reduction through a bicoronal inci-
sion. Patients with large open wounds on the frontal sinus area 
were also excluded. The group included 12 males and one fe-
male, with an average age of 24.3 years (range, 18–54 years). 
The patients were initially evaluated by neurosurgeons and sub-
sequently assessed by plastic surgeons in order to determine 
whether open reduction was appropriate. The follow-up dura-

tion ranged from two months to 16 months.

Technique
All patients were placed in the supine position under general an-
esthesia. The incision line was designed following the lower edge 
of the eyebrow starting slightly medial to the medial limbus axis 
line to approximately 1.0 cm medial to the tail of the brow. Su-
pratrochlear and supraorbital nerves and vessels were marked at 
1.5 cm and 2.5 cm from the midline, preoperatively. In order to 
obtain an inconspicuous scar, keeping this upper incision pre-
cisely at the lower margin of the brow is very important. The in-
cision was made from the skin to the loose areolar tissue using a 
no. 15 blade, and the dissection was performed between the 
loose areolar tissue and the periosteum by using an elevator. The 
superior orbital rim was exposed by gently dissecting the orbital 
septum and the orbicularis oculi muscle. A periosteal incision 
was made at 3 mm from the superior orbital rim. Meticulous dis-
section was performed around previously marked areas for the 
identification and preservation of the supraorbital and supra-
trochlear nerves and vessels. The fracture was visualized by dis-
secting the periosteum using an elevator (Fig. 1). The fracture 
site of the frontal bone was reduced using a periosteal elevator 
and bone hook. The intact nasofrontal duct was confirmed by 
probing. The exposed sinus mucosa was then excised conserva-
tively. After the reduction of the fractured segment was accom-
plished, bone fixation was performed using an absorbable plate 
and screws. We skipped screwing near the nerve pedicles and 
only screwed on the surrounding bone fragments in order to 

Preoperative marking at 1.5 cm and 2.5 cm from the midline (ML) 
to avoid an injury of the supratrochlear and supraorbital nerves 
(STN, SON) and vessels. STN and SON are identified and preserved 
at the marked areas.

Fig. 1. Fracture site exposure through a subbrow incision
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minimize the nerve injury during fixation (Fig. 2). When the 
fractures were located in the center of the forehead, screw fixa-
tion through the incision was very difficult. In these cases, a plate 
was placed at the fracture site through the subbrow incision and 
an additional 5-mm midline glabella incision was made only for 
the screw fixation. Monosyn #5-0 was used for the repair of the 
periosteum and the musculoaponeurotic layers. The skin was re-
paired with interrupted and continuous sutures. Skin sutures 
were removed on the fifth postoperative day.

RESULTS

Displaced bone segments were reduced and fixated well in all pa-
tients, and postoperative CT scans showed no evidence of the 

recurring displacement. Access to frontal sinus fracture lines 
through the subbrow incision was possible in all patients. How-
ever, three out of 13 patients needed an additional slit incision at 
the ipsilateral glabella for screw fixation. All patients showed 
complete restoration of the contour deformities and were satis-
fied with the results. Scars were barely visible in the long-term 
follow-up. No complications related to the procedure, such as in-
fection, uncontrolled sinus bleeding, hematoma, paresthesia, 
mucocele, or posterior wall and brain injury were observed. Sev-
en patients presented paresthesia in the supratrochlear or supra-
orbital nerve distribution preoperatively due to nerve compres-
sion by the fractured fragments. It subsided gradually and disap-
peared approximately two months after the operation. The other 
six patients did not develop any numbness or abnormal sensa-
tion in the forehead postoperatively. The follow-up duration 
ranged from two to 16 months with an average of five months 
(Table 1).

Case 1
A 30-year-old man sustained a high-speed traffic accident injury 
(Fig. 3). The CT scan showed a depressed fracture of the anteri-
or table of the left frontal sinus and nasal bone. There was no ev-
idence of a nasofrontal duct or posterior table injury. A 4-cm 
subbrow incision was made in order to approach the frontal si-
nus. A 4 cm × 3 cm depressed fracture was pried up by a perios-
teal elevator and raised with a bone hook through the fractured 
site. Internal fixation was performed using a three-hole absorb-
able plate and two absorbable screws. We omitted one screw fix-
ation near the nerve pedicle to avoid nerve injury. The postop-
erative CT scan and three-dimensional reconstruction images 
showed an excellent contour of the forehead. The patient re-
ported numbness in the forehead from the first physical exami-

Internal fixation is performed through a subbrow incision using an 
absorbable plate and screws.

Fig. 2. Fracture reduction and fixation

Patient no. Sex Age (yr) Associated injury Mechanism Hospital
day

Follow-up
(mo)

Operation time
(min)

1 Male 27 - Slip and fall 7 4 140
2 Male 21 Blowout fracture, nasal

   bone fracture
Assault 12 3 50

3 Male 23 - Baseball 4 3 75
4 Male 25 - Assault 6 9 70
5 Male 18 - Assault 7 4 59
6 Male 40 - Assault 12 3 70
7 Male 21 Nasal bone fracture Slip and fall 7 4 105
8 Male 19 - Assault 9 3 148
9 Female 54 - Dumbbell 11 4 55

10 Male 53 - Slip and fall 6 6 115
11 Male 49 Nasal bone fracture Traffic accident 16 4 122
12 Male 30 - Traffic accident 8 16 84
13 Male 29 - Baseball 7 3 128

Table 1. Patient data
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nation preoperatively, but the numbness gradually disappeared 
by one month after the operation. A postoperative photograph 
taken on the 16-month follow-up showed that the scars had be-
come almost completely invisible (Fig. 3).

Case 2
An 18-year-old man suffered a right frontal sinus injury due to 

physical assault (Fig. 4). There was no open wound. A CT scan 
showed a depressed fracture of the isolated anterior wall with-
out a nasofrontal duct and posterior table injury. The patient 
underwent surgery three days after the injury. A 4-cm subbrow 
incision was made. A 1.5 cm × 1.5 cm depressed fracture was 
pried up by a periosteal elevator and raised with a bone hook 
through the fractured site. Internal fixation was performed using 

(A) Preoperative photograph shows the slight depression of the left forehead. (B) Preoperative computed tomographic scan shows a depressed 
fracture of the left anterior table of the frontal sinus. (C) Postoperative photograph at six months shows an excellent contour of the forehead 
with almost no visible scars. (D) Follow-up computed tomographic scan showed adequate reduction.

Fig. 3. Case 1 

A

C

B

D
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a three-hole absorbable plate and two absorbable screws. The 
patient did not show any transient numbness pre- or postopera-
tively. The follow-up CT scan showed a complete reduction of 
the fracture without any displacement. The postoperative pho-
tograph showed excellent healing of the scar (Fig. 4).

DISCUSSION

The period from the late 1800s to the early 1900s was the era of 
radical ablation procedures for frontal sinus fractures. The first 
operation for the fracture of the frontal sinus was described by  
Reidel [15] in 1989. Total exenteration of the frontal sinus left a 
disastrous cosmetic deformity. Over the decades, treatment 
methods have evolved to conservative procedures in order to 
avoid cosmetic defects [16,17]. Subsequent improvement in di-
agnostic imaging, such as CT scans and surgical technologies, in 
the past hundred years has led to a wide variety of philosophies, 

(A) Preoperative photograph shows a slight depression of the right forehead. (B) Preoperative computed tomographic scan shows a depressed 
fracture of the right anterior table of the frontal sinus. (C) Postoperative photograph at four months shows the restoration of the forehead con-
tour with an inconspicuous scar. (D) Follow-up computed tomographic scan showed adequate reduction.

Fig. 4. Case 2 

A B

C D

protocols, and procedures for the management of frontal bone 
fractures. Many agree that the management of frontal sinus frac-
tures should be individualized on the basis of a clinical examina-
tion and diagnostic imaging in order to achieve the goal of pro-
viding an aesthetic outcome and a restoring function, and pre-
venting complications. In recent years, early intervention with 
an emphasis on the cosmetic outcome with sinus preservation 
has gained general popularity [1,17-19]. It is reasonable that a 
simple isolated injury be treated through the use of a simple and 
effective method. Obliteration and cranialization procedures are 
performed only in more restrictive indications.

A bicoronal approach has been considered the standard ap-
proach in craniofacial surgery for many years. Patients who re-
quire obliteration or cranialization procedures require a bicoronal 
incision. Although a bicoronal incision offers adequate exposure, 
it requires a longer operative time and hospital stay. It has severe 
disadvantages, including a long scalp scar, alopecia, and temporal 
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hollowing caused by extensive dissection [4,5,10,11,20]. The 
main problem for the isolated anterior wall fracture is the aesthet-
ic deformity of the forehead, which seldom causes functional 
complications; therefore, if the surgical approach leaves more se-
vere deformities, as described above, it should not be considered 
the treatment of choice. Many patients prefer a slight depression 
of the forehead rather than the long visible scar caused by a coro-
nal incision. Open reduction of a frontal sinus fracture via a bi-
coronal incision has drawbacks for patients with simple forehead 
depressed fractures. Thus, in recent years, minimally invasive ap-
proaches to anterior table fractures have been used.

The endoscopic approach was first described by Graham and 
Spring [21] in 1996. The major bone fragments of an anterior 
table fracture with an intact posterior sinus wall were elevated 
without internal fixation. They reported that the patient had 
complete restoration of the cosmetic defect without postopera-
tive complications. In 2003, Strong et al. [5] attempted endo-
scopic reduction and fixation in a cadaver study. They conclud-
ed that the degree of comminution dictated the success of the 
repair. When there were significant comminutions or marked 
fractures, rigid fixation could not be performed in a noninvasive 
manner. The endoscopic approach also has disadvantages, in-
cluding a steep learning curve, narrow field of view, and lack of 
depth perception [9,20].

Kim et al. [12] treated patients with anterior table frontal sinus 
fractures using a transcutaneous transfrontal approach through 
a small peri-eyebrow skin incision. However, rigid internal fixa-
tion is not possible if the skin incision is not extended to the 
fracture site, and in cases of a severely comminuted fracture, ad-
equate reduction cannot be achieved since the transfer of a 
strong reduction force only by the insertion of a miniature peri-
osteal elevator through the incision site is impossible.

Yoo et al. [13] performed a successful transcutaneous reduc-
tion of a frontal sinus fracture by using a bone tapper device 
with a 3-mm slit incision. This method involving the use of a 
tapper was considered easy to perform with relatively sufficient 
strength for handling a bony segment as compared to elevators. 
A 3-mm slit incision did not cause any problematic scars, but it 
was not adequate for the performance of the internal fixation of 
fractured segments.

Noury et al. [14], who treated anterior table frontal sinus frac-
tures using frontal rhytid forehead incisions, concluded that this 
approach offered a good cosmetic result with the ability to per-
form internal fixation. However, their method is inappropriate 
for use in young patients with an invisible frontalis rhytid. In ad-
dition, there is still a risk of a long apparent scar across the fore-
head and paresthesia above the incision by an injury of the su-
pratrochlear or supraorbital nerve.

Montovani et al. [22] treated patients with frontal sinus frac-
tures by making a butterfly incision below the eyebrows, which 
provided adequate exposure not only for the performance of in-
ternal fixation but also for the performance of more complicated 
procedures such as obliteration and cranialization. It is difficult 
to hide the scar on the nasal dorsum, which connects the bilat-
eral infrabrow incisions, and there is no need for bilateral in-
frabrow incisions in the case of the unilateral frontal sinus frac-
ture. A butterfly incision may be considered too extensive for 
the treatment of an isolated anterior table fracture [3,6,7]. 

The transcutaneous approach through a subbrow incision of-
fers many advantages. An almost direct visualization of the frac-
ture enables an accurate reduction of the anterior table of the 
frontal sinus. Rigid internal fixation, which was not possible by 
endoscopic and other minimal transcutaneous approaches, was 
performed in all cases. Minimization of the scar was achieved by 
camouflaging the scar at the lower margin of the eyebrow. This 
incision line is widely used in aesthetic blepharoplasty proce-
dures and leaves an acceptable scar [23,24]. A subbrow incision 
is considered superior to the frontalis rhytid, butterfly, or bicor-
onal incisions in terms of the inconspicuous scar.

The main limitation of the transcutaneous approach through a 
subbrow incision is that rigid internal fixation could not be per-
formed when the fracture was placed in the medial frontal sinus. 
Although the extent of periosteal dissection through the sub-
brow incision is from the origin of the temporalis muscle to be-
yond the midline of the forehead, internal fixation is not easy to 
perform when the fracture is placed around the midline. In such 
cases, a 5–7-mm slit incision for screw fixation was used for the 
achievement of rigid internal fixation. Development of numb-
ness by the traction injury to the nerves during reduction and 
fixation is theoretically possible. However, in our experiences, 
complete identification and minimal handling of the nerves was 
possible because the subbrow incision provided a sufficient vi-
sual field. Therefore, there was no case of traction injury of the 
supratrochlear or supraorbital nerves. 

Considering the surgical success of reduction and rigid fixa-
tion, patient satisfaction, and its aesthetic benefits, this transcu-
taneous approach through a subbrow incision is superior to oth-
er reduction techniques in the case of an anterior table frontal 
sinus fracture.
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