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INTRODUCTION
As the nose is the central, anterior-most projection of the face
and the nasal bone is a small thin bone (1,2) the vulnerability to
trauma is great. Nasal fractures are thus the most common
fracture of the facial region.
Although nasal fractures are managed in different ways,
depending on the surgeon’s preference and hospital protocols,
the majority of nasal fractures are managed using closed reduc-
tion because it is generally safe and easy to perform. Many
authors recommend performing the reduction within 10 days
of the trauma because the timing of surgery may influence the
final results (3) but some patients do not seek reduction at this
optimal time. Although closed reduction is very simple and an
easy treatment method for nasal bone fractures, the reduction
does not always restore the shape of the nose before the injury
and patients may be dissatisfied with the shape of their nose.
In those patients who do not achieve satisfactory results, rhino-
plasty can be performed at a later date (4). Many authors prefer
to wait at least 6 months following the injury before proceed-
ing, when some degree of stability at the fracture site has been
achieved (3). In other words, a delay occurs before the patient
undergoes the appropriate treatment. Since the bone healing
process and fibrotic change become factors limiting accurate
reduction, the surgeon must have a precise diagnosis of the

fracture to allow accurate reduction when treating patients
undergoing delayed surgery.
This study evaluated whether endoscopically assisted reduc-
tion is useful for the treatment of nasal bone fractures in
patients undergoing delayed reduction.

MATERIALS AND METHODS
Patients
Between March 2005 and August 2006, 15 patients who missed
the optimal reduction time were selected for endoscopic open
reduction. Their ages ranged from 14 to 48 years. For all
patients, lateral and Water’s view X-rays and computed tomog-
raphy (CT) were obtained preoperatively to evaluate the type
and extent of the fracture. CT was performed in the axial and
coronal positions with slice intervals and slice thicknesses of 
2 mm. The patients’ nasal deformities were all photographed
preoperatively.

Surgery
Under general anesthesia, the patients were placed in the
supine position. After local infiltration of the caudal border of
the lateral cartilage, bilateral intercartilaginous incisions were
made between the alar and upper lateral cartilages. Converse
scissors were used to dissect the soft tissues from the lateral
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cartilage to the caudal border of the fractured nasal bone.
Bleeding was controlled with Bosmin® (1mg/mL epinephrine
solution; Je Il Pharm, Seoul, Korea) pledget. A 4-mm, 30°
endoscope was inserted through the incision (Figure 1A), and
a Freer’s periosteal elevator was used to elevate the periosteum
under endoscopic visualization (Figure 1B). The fracture lines
and bony fragments of the nasal bone were easily detected
with magnification on the monitor (Figure 1C). The displaced
bone segments were lifted upward and outward with a Boies
elevator, and accurate reduction was confirmed on the monitor
(Figure 1D).
Intranasal packing was inserted to support the bone fragment,
which was left in place for 3 days, and a Denver splint was
applied to protect the nose for 2 weeks. 

Post-operative evaluation
Three months postoperatively, we evaluated the nasal symme-
try using external photographs and CT when possible. 

RESULTS
We treated 10 males and 5 females with delayed reduction.
The median time from injury to surgery was 27 days (range 21–
30 days). This interval was mainly determined by the patient’s
late presentation resulting from ignorance of the appropriate
timing of reduction. The most common cause of injury was
assault in seven cases, followed by traffic accidents in four
cases. The main clinical symptoms were mild nasal deviation
and pain. In all cases, the displacement of the nasal bone was
evaluated by facial CT. During repositioning, the alignment of
the nasal bone could be precisely assessed with the use of
magnification on the monitor. In all of the patients, we could
confirm the boundary of fracture site after elevating the fibrous
connective tissue and periosteum. The mean operating time
was 35 minutes, and the endoscopic procedure took 20 min-
utes. Three months postoperatively, the patients were evaluat-
ed using CT or photographs. No secondary deformities, such
as saddling and hump nose, were present. Most of patients had
a good nasal dorsum contour that was correct anatomically,
and all of the patients were satisfied with the shapes of their
noses (Figures 2 and 3). The mean patient satisfaction score
was 9.4, where 1 indicated extreme dissatisfaction and 10 great
satisfaction. No postoperative complications occurred during
the mean postoperative follow-up period of 1 year (Table 1).

DISCUSSION
The projection of the nose on the face makes it highly vulnera-
ble (1,2) and some authors have reported that 39% of facial frac-
tures involve the nose (2). Since the nose is at the center of the
face, any deformity after an injury is most noticeable and great-
ly affects the person’s appearance. Therefore, proper treatment
is needed to achieve good aesthetic results.

Several methods exist for treating nasal bone fractures, includ-
ing closed reduction, open reduction, and rhinoplasty. Nasal

Figure 1. Intraoperative findings: (A) The tip of the 30° endoscope is
placed under elevation of the periosteal flap by L-shape retractor and
the Boice elevator move in nasal fracture site . Endoscopic pho-
tographs showing (B) fibrotic change and callus formation at the frac-
ture site(white arrow), (C) a depressed bone fragment, and (D) good
alignment of the bone fragment after reduction(white arrows).

Figure 2. A 56-year-old man with a severe comminuted fracture. He
had a reverse C-shaped dorsal deviation. The CT showed multiple
fragments and dislocation of the nasal pyramid(Above). Three months
after reduction, correction of the deviated nose with a very good exter-
nal appearance (below).

Figure 3. A 15-year-old woman with a laterally depressed fracture. She
had a narrow midvault, and dorsal aesthetic lines that was disrupted in
the keystone area. The 3D-CT showed depressed bony fragment of the
nasal pyramid (above). Three months after reduction, the external
shape of the nose is good with no depression and the 3D-CT shows
good alignment of the nasal pyramid (below).



Endoscopical reduction of bone fractures 303

fractures are managed in different ways, depending on the sur-
geon’s experience, hospital protocols, and practical reasons.
The standard treatment since antiquity has been closed reduc-
tion because it is simple and easy (3-5), but the nasal bone is
covered by a soft tissue envelope that makes palpation difficult
(6). Consequently, in many situations, closed reduction alone
does not give optimal results. Some authors advocate early
rhinoplasty (7). But in early rhinoplasty, the surgeon must be
cautious regarding an uncontrolled fracture at the time of
osteotomy, and bone resorption. In particular, unexpected
bone resorption can result in inequality of the lateral nasal
bone segment and shortening of the nasal bone, which can
result in nasal deformity.

Conventionally, reduction is performed within 10 days, and
rhinoplasty after 6 months (1,3). A delay, however, often occurs
before the patient seeks treatment. If patients miss the optimal
time for reduction, they may have to wait months for the frac-
ture site to stabilize. In these patients, the bone healing
process and fibrous connective tissue in the fracture site will
affect the anatomic reduction, necessitating complete removal
of the fibrous tissue for an accurate reduction. In a closed
reduction, the intraoperative assessment of bone fragment
repositioning is based on palpation and the facial contour only.
Therefore, an additional technique for intraoperative examina-
tion may be required to correct the bone fragments (ie. endo-
scopic technique).

In 1994, Mitz introduced endoscopic visualization in rhinoplas-
ty (8), and in 2001, Kim and Kim reported that the endoscopic
approach can solve the problems of blind procedures in con-
ventional corrective rhinoplasty (9). Some authors emphasize
that hemostasis with epinephrine gauze and irrigation are
important for adequate visualization. Others obtain visualiza-
tion using an intraoral approach. We obtained good visualiza-

tion with Bosmin® gauze via an intercartilaginous incision.
Some authors report that the endoscopically assisted transnasal
approach is more time-consuming because of the nasal restruc-
turing maneuvers and extra time required for inserting and
removing the endoscopy (6,9). In our experience, the mean
operating time was 35 minutes in 15 patients who underwent
endoscopically assisted open reduction compared to 15 min-
utes in eight patients who underwent closed reduction. The
endoscopic procedure takes only 20 minutes. Endoscopy
enables precise diagnosis of the fracture site, confirmation of
any fibrotic change at the fracture site, accurate reduction, and
immediate evaluation of the fracture reduction because the
fracture lines and bony segments are easily detected with mag-
nification on the monitor. The other advantage of our reduc-
tion method is the ability to reduce the small bone fragments.

CONCLUSION
Although the additional operating time is a disadvantage,
endoscopically assisted reduction is a useful, reliable method
for the treatment of nasal fractures because it achieves accurate
reduction. Endoscopically assisted reduction provides an alter-
native for the treatment of patients who miss the optimal time
for reduction. 
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