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Background: A number of studies have reported complication after reduction of nasal
bone fractures. Among complicated cases, some showed improvement in shape of the
nose with passage of time. Therefore, we examined these changes using computed
tomography (CT) images taken over intervals.
Methods: CT scans of 50 patients with new nasal bone fractures were reviewed, and
the images were compared amongst preoperative, immediately postoperative, and one
month scans. Changes in nasal bone shape, were evaluated based on the angle of nasal bone arch between the nasal bone and frontal process of maxilla, overall shape of
arch, mal-alignment of fracture segments involving bony irregularity or bony displacement. These evaluations were used to separate postoperative outcomes into 5 groups:
excellent, good, fair, poor, and very poor.
Results: Immediate postoperative nasal shape was excellent in 10 cases, good in 31
cases, fair in 8 cases, and poor results in a single case. Postoperative shape at one
month was excellent in 37 cases, good in 12 cases, fair in a single case.
Conclusion: The overall shape of nasal bone after fracture reduction tended to improve with passage of time.
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INTRODUCTION

results in multiple forms of nasal deformities even after the operation [3]. However, we found that nasal deformity from the imme-

The nasal bone is a prominent feature of the central face and is the

diate postoperative period tended to improve with time.

most common fracture site in facial bone. Nasal bone fractures

This study analyzes acute bone remodeling or realignment of

account for 40% of facial bone fractures and is the third most

nasal bone after closed reduction on computed tomography (CT)

common of all skeletal fractures [1]. If reduction is not performed

images taken preoperatively, immediately after the operation, and

properly, contracture and ﬁbrosis of soft tissue can result in nasal

at one month after the operation. The degree of nasal bone reposi-

deformity and functional problems, such as septal deviation, na-

tioning was analyzed according to fracture types.

sal obstruction, and temporary hyposmia [2]. Therefore, exact diagnosis and treatment is important to obtain good outcome. Be-

METHODS

cause nasal bone fracture is considered a minor injury, accurate
diagnosis and precise reduction tend to be overlooked, and often
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Patients
This study reviewed a period between September 2012 and January 2014. Among 243 patients with pure nasal bone fracture, 50
patients who wished for and underwent repeat CT scans at 1
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month were included in the study.

of the arch is smooth; and, malalignment of the fracture segment
is not observed.

Surgical technique

Good: deviation of the nasal bone is absent, overall shape of
the arch is smooth; malalignment of the fracture segment is pres-

All of the fractures were reduced in a closed manner, within 2

ent, with either a one-segment irregularity or displacement.

weeks of injury, by the same surgeon under general anesthesia. Fol-

Fair: deviation of the nasal bone is absent; overall shape of the

lowing the reduction, vaseline roll gauze was packed in the dorsal

arch is smooth; malalignment of the fracture segment is present;

nasal cavity to support the reduced bone fragments. Merocels were

and, both bony irregularity and displacement is observed for each

packed in nasal airways, and external nasal thermo-splint were ap-

segment.

plied. Packed Merocels were removed six hours after operation,

Poor: deviation of the nasal bone is present but at less than 20

and packed vaseline roll gauzes were removed one day after opera-

degrees; overall shape of the arch is not smooth; and, bony irregu-

tion for patient comfort, as we have detailed in a previous study on

larity and displacement is observed for each of two segments.

the effect of early removal of nasal packing in a previous report,

Very poor: deviation of the nasal bone is more than 20 de-

which showed that there was no diﬀerence in outcomes [3].

Assessment methods
In the current study, a dual 128-channel CT, SOMATOM Deﬁnition flash (Siemens Industry, Munich, Germany) was used. The
axial CT images had slice thicknesses of 1 mm and had been
scanned along the nasal bone to the nasal apex. For each patient,
we tried to use the same image section of CT scans across the intervals (before, immediately after, and 1 month after operation) to
allow as an object comparison of outcomes as possible.
Postoperative outcomes were determined using the following
factors: degree of deviation (θ, the angle between the nasal bone
and the frontal process of the maxillary bone) (Fig. 1) [4], overall
shape of arch, malalignment of fracture segment, bony irregularity, and bony displacement. Using these factors, the outcomes were
classiﬁed in the manner listed below:

Fig. 1. Computed tomographic scan image of a nasal bone fracture. The
angle (θ) between the nasal bone and the frontal process of the maxillary bone is used for deviation of nasal bone in postoperative evaluation.

Excellent: deviation of the nasal bone is absent; overall shape
Table 1. The classification criteria according to the result of closed reduction
Degree of deviation
Overall shape of arch

E

G

F

P

VP

-

-

-

Less than 20°

More than 20°

Smooth

Smooth

Smooth

Irregular

Irregular

Malalignment of fracture segment

-

+

+

+

+

Bony irregularity

-

One segment or

One segment and

One or two segment and

More than two segment and

Bony displacement

-

One segment

One segment

One or two segment

More than two segment

E, excellent; G, good; F, fair; P, poor; VP, very poor.
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grees, overall shape of the arch is not smooth; and, bony irregu-

were fair for one patient (2%) and good for three patients (6%). In

larity and displacement is observed for more than two segments

the LI group, outcomes were fair for two patient (4%), good for

(Table 1).

eight patients (16%), and excellent for three patients (6%). In the LII

Nasal bone fracture classiﬁcation by Stranc and Robertson [5]

group, outcomes were fair for two patients (4%), good for nine pa-

was used to characterize fracture type: frontal impact group type

tients (18%), and excellent for three patients (6%). In the C group,

I (FI), frontal impact group type II (FII), lateral impact group type

outcomes were poor for one patient (2%), fair for two patients (4%),

I (LI), lateral impact group type II (LII), and comminuted fracture

and good for two patients (4%) (Table 2).

group (C).

Overall, the immediate postoperative CT outcomes were poor

We analyzed correlation between acute nasal bone remodeling

for one patient (2%), fair for 8 patients (36%), good for 31 patients

and septal fracture or preexisting septal deviation by CT ﬁndings

(62%), and excellent for 10 patients (20%). At one month after op-

to estimate whether septal fracture or deviation could be improved

eration, the outcomes were fair for one patient (2%), good for

by bone remodeling. Variables were compared using the chi-

12patients (24%), and excellent for 37 patients (74%) (Table 3).

square test (SPSS ver. 19.0, IBM Co., Armonk, NY, USA). p-values
less than 0.05 were considered to indicate statistical signiﬁcance.

Comparing the change in reduction level, 20 patients (40%) did
not demonstrate any change in reduction level from the immediate postoperative period to 1 month after. Improved reduction level

RESULTS

by bone reposition was observed in 30 patients (60%; good-to-excellent for 22 patients, fair-to-excellent for ﬁve patient, fair-to-good

Analysis of patients

for two patient, and poor-to-good for one patient) (Table 4).
According to fracture types, 7 out of 14 patients in the FI group

Of a total of 50 patients, 36 patients (72%) were male and 14 pa-

showed improvements (fair-to-excellent for one patient and good-

tients (28%) were female. Mean age was 32.1 years old (range, 7–82

to-excellent for six patients). In the FII group, 3 out of 7 patients

years old). Per age groups, two patients (4%) were under teen age,

showed improvement (good-to-excellent for two patients and fair-

12 patients (24%) were teenagers, 19 patients (38%) were in their
twenties to thirties, 15 patients (30%) were in their forties to ﬁfties,
and two patients (4%) were in older than sixties.

Types of fracture
Eighteen patients (36%) belonged to the frontal impact groups: type
I (FI) (n=14 patients, 28%) and type II (FII) (n=4, 8%). Twenty seven
patients (54%) belonged to the lateral impact groups: type I (LI)
(n=13, 26%) and type II (LII) (n=14, 28%). The remaining 5 patients
(10%) were classiﬁed as being in the complex fracture (C) group.

Results of reduction
Immediately after the operation, CT-based outcomes in the FI

Table 2. Analysis of the results of reduction immediately after the
operation according to fracture type
Fracture type

E

G

F

P

VP

FI

4

9

1

0

0

FII

0

3

1

0

0

LI

3

8

2

0

0

LII

3

9

2

0

0

C
Total

0

2

2

1

0

10

31

8

1

0

E, excellent; G, good; F, fair; P, poor; VP, very poor; FI, frontal impact group
type I; FII, frontal impact group type II; LI, lateral impact group type I; LII,
lateral impact group type II; C, comminuted fracture group.

Table 3. Number of each group at day of surgery and one month after surgery
Classification

Day of surgery

1 month after surgery

Very poor

0

0

Poor

1

0

Fair

8

1

group were fair for one patient (2%), good for nine patients (18%),

Good

31

12

and excellent for four patients (8%). In the FII group, outcomes

Excellent

10

37
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to-good for a single patient). In the LI group, 9 out of 13 patients

associations between nasal bone remodeling outcomes and septal

(69%) showed improvement (fair-to-excellent in two patients, and

deviation at one month after operation (Table 7).

good-to-excellent in six patients). In the LII group, 9 out of 14 patients (64%) showed improvement (fair-to-excellent in one patient,

DISCUSSION

fair-to-good in one patient, and good-to-excellent in seven patients).
In the comminuted fracture group, 3 out of 5 patients showed im-

Exact diagnosis of nasal bone fracture is diﬃcult when using only

provement (poor-to-good in one patient, fair-to-excellent in one

simple X-ray imaging [5]. This is because the normal anatomy of

patient, and good-to-excellent in one patient) (Table 5) (Fig. 2-5).

the nasal bone is diﬃcult to distinguish in 2-dimensional projections and because soft tissue edema may obscure the fracture line

Correlation between nasal bone remodeling
and septal fracture or deviation

[6]. Because any portion of the X-ray consist of penetration data
from multiple layers and thicknesses of tissue, determining the
extent and exact location of a fracture is difficult even if it was

There were no statistically signiﬁcant relationships amongst nasal

identified in the first place in comparison, CT images enable a

bone remodeling, preoperative septal fracture, or preexisting septal deviation (Table 6). Also, there were no statistically signiﬁcant

Table 5. Analysis of the cases of improved results after reduction
according to fracture type

Table 4. Change of result criteria at day of surgery and one month
after surgery

Fracture type Improved cases (%) Change of classification Number

Result of reduction

5 (10)

F→G

2 (4)

Total number (%)

FII

3/4 (75)

LI

9/13 (69)

LII

9/14 (64)

22 (44)

F→E
P→G

7/14 (50)

Number (%)

Improvement cases
G→E

FI

1 (2)
30 (60)

No interval changed cases
3/5 (60)

1

G→E

6

F→G

1

G→E

2

F→E

2

G→E

6

F→E

1

F→G

1

G→E

7

P→G

1

E→E

10 (20)

G→G

9 (18)

F→E

1

1 (2)

G→E

1

F→F
Total number (%)

20 (40)

G, good; E, excellent; F, fair; P, poor.

A

C

F→E

B

FI, frontal impact group type I; F, fair; E, excellent; G, good; FII, frontal
impact group type II; LI, lateral impact group type I; LII, lateral impact group
type II; C, comminuted fracture group; P, poor.

C

Fig. 2. Case 1. (A) Preoperative computed tomographic (CT) scan. (B) CT scan immediately after surgery. Evaluation is poor. (C) CT scan one
month after surgery. Reevaluation is good.
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A

B

C

Fig. 3. Case 2. (A) Preoperative computed tomographic (CT) scan. (B) CT scan immediately after surgery. Evaluation is fair. (C) CT scan one
month after surgery. Reevaluation is good.

A

B

C

Fig. 4. Case 3. (A) Preoperative computed tomographic (CT) scan. (B) CT scan immediatelyafter surgery. Evaluation is fair. (C) CT scanone
month after surgery. Reevaluation is excellent.

A

B

C

Fig. 5. Case 4. (A) Preoperative computed tomographic (CT) scan. (B) CT scan immediately after surgery. Evaluation is good. (C) CT scan one
month after surgery. Reevaluation is excellent.

more accurate study of nasal bone fractures, determine the degree

higher radiation dose and its use is to be restrained as much as

and direction of fracture, and the exact position of fracture. It fa-

possible. Therefore, the repeat CT examinations were performed

cilitates reduction of the fracture and can also provide informa-

at the request of patients who expressed a desire to personally view

tion regarding the damages to the surrounding area, including

the results of operation. Among younger patients who were still

soft tissue and other facial bones [7].

going facial bone growth, the parents worried about the possibili-

Many studies have reported on the eﬀectiveness of CT exami-

ty of abnormal nasal bone growth or nasal deformity after frac-

nation for diagnosis and postoperative evaluation of nasal bone

ture reduction. In these situations, repeat CT scans oﬀer several

fracture [8-10]. On the other hand, CT scanning is associated with

advantages including an increased confidence in postoperative

www.e-acfs.org
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Table 6. Results of nasal bone remodeling according to preoperative septal fracture or preexisting septal deviation
Septal fracture or deviation

Nasal bone remodeling

Cases

a)

Improved cases

No interval changed cases

Preoperative

39/50 (78)

24/39 (62)

15/39 (38)

No preoperative

11/50 (22)

6/11 (55)

5/11 (45)

p-value
0.676

Values are presented as number (%).
a)
Chi-square test.

Table 7. Results of nasal bone remodeling according to remained septal deviation at one month after surgery
Variable

Cases

At 1 month after operation
Septal deviation

No septal deviation

Improved cases

30 (60)

4/30 (13)

26/30 (87)

No interval changed cases

20 (40)

3/20 (15)

17/20 (85)

a)

p-value
0.868

Values are presented as number (%).
a)
Chi-square test.

outcomes for the patients and parents.
The outcomes was excellent for 10 patients (20%), good for 31

the nasal bone, and thorough postoperative care are important in
obtaining desired outcomes.

patients (62%), fair for 8 patients (16%), and poor for a singles pa-

In this study, postoperative outcomes continued to improve

tient (2%) on immediate postoperative CT studies. At one month

during the ﬁrst month after operation: in the FI group, seven pa-

after reduction, these outcomes had improved to excellent for 37

tients of 14 patients; in the FII group, three patients of four pa-

patients (74%), good for 12 patients (24%), and fair for one patient

tients; in the LI group, eight patients of 13 patients; in the LII

(2%). Of all patients, 30 patients (60%) showed immediate postop-

group, four patients of 14 patients; in the C group, three patients of

erative improvement of reduction. While 20 patients (40%)

ﬁve patients. As septal fracture or preexisting septal deviation is

showed no change, none of the closed reduction was associated

often accompanied by nasal bone fracture, it is likely to develop

with any worsening parameters.

complication such as postoperative nasal deformity with a nega-

Properly reduced nasal bone fragments are placed under self-

tive eﬀect on facial aesthetics [13]. We attempted to identify the re-

supporting force and are capable of maintaining the pyramidal

lationship, if it exists, between nasal bone remodeling and the

configuration. Because nasal bone is membranous, the state of

presence of septal deviation. However, no meaningful relation-

bone stump has an important eﬀect on bone repair, more so when

ships were identiﬁed for nasal bone remodeling with either preop-

comparing reduction of long bones. The surrounding connective

erative septal fracture or preexisting septal deviation. In addition,

tissue and both layers of periosteum are important for progressive

there were no statistically signiﬁcant relationship between nasal

remodeling of reduced nasal bone. Therefore, both recovery of

bone remodeling and the presence of septal deviation at one

continuity by minimizing bony gap in the fracture segment and

month after operation.

prevention of damage to the periosteum are important to obtaining good postoperative outcomes [11,12].

In conclusion, it seems that reduced nasal segments tend to undergo progressive remodeling and that postoperative outcomes

Patient (and parental) evaluation of postoperative outcomes

continued to improve over the ﬁrst month. However, the current

can often be misleading because the external shape of the nose is

study has some limitations. The CT outcomes were not correlated

under the influence of swelling and bone remodeling. Therefore,

with clinical examination parameters including the overall shape

accurate diagnosis before the operation, precise reduction, careful

of external nose. Before the result of this study can be generalized,

management preventing of damage to periosteum and mucosa of

further studies are needed to overcome the small study size due to
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limited application of CT examination from concerns regarding
ionizing radiation.
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