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INTRODUCTION
The nasal bone, which protrudes at the center of the face, is one of 
the most commonly fractured facial bones as a result of trauma [1]. 

Surgical treatments for nasal bone fracture include closed reduc-
tion, open reduction, and rhinoplasty, of which closed reduction 
is the standard treatment because it allows a safe, simple, and ef-
fective reduction [1-3]. However, it is difficult to completely fix 
nasal bone fractures using closed reduction, as it is frequently 
accompanied by septal cartilage damage and often leads to post-
operative secondary deformities; therefore, patients are reluctant 
to undergo treatment using this surgical method [2-6]. Previous 
studies have looked at various approaches to improve patient 
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satisfaction after closed reduction of nasal bone fractures; how-
ever, these studies do not differentiate between aesthetic satisfac-
tion and functional satisfaction, and they do not assess long-
term (> 6 months) satisfaction [7-9].

The present study aimed to evaluate aesthetic and functional 
satisfaction in patients with nasal bone fracture who underwent 
closed reduction. The evaluation was carried out taking various 
factors into account, such as the type, site, and severity of the 
fracture. In addition, we aimed to investigate the long-term 
prognosis of patients after closed reduction of nasal bone frac-
ture by comparison of complications and intention for revision.

METHODS
Patients
Patients who underwent closed reduction of nasal bone fracture 
performed by three operators (JSC, KMS, and WYC) under 

general anesthesia between January 2017 and December 2018 
were enrolled. Patients who underwent surgery under local an-
esthesia or had a concomitant facial bone fracture were excluded 
from the study. Demographic information such as sex, age, and 
mechanism of injury was collected through medical records. 
The study was approved by the Institutional Review Board of 
Chosun University Hospital (IRB No. 2019-09-004-002).

Patient classification
To classify patients by fracture type, the following criteria were 
applied through modification of the Murray classification (Fig. 
1) [10,11]: Am, unilateral fracture without septal fracture or 
prominent septal deviation; As, unilateral fracture with septal 
fracture or prominent septal deviation; Bm, bilateral fracture 
without septal fracture or prominent septal deviation; Bs, bilat-
eral fracture with septal fracture or prominent septal deviation; 
C, comminuted fracture.

Fig. 1. Patient classification. (A) Am, unilateral fracture without septal fracture or prominent septal deviation. (B) As, unilateral fracture with 
septal fracture or prominent septal deviation. (C) Bm, bilateral fracture without septal fracture or prominent septal deviation. (D) Bs, bilateral 
fracture with septal fracture or prominent septal deviation. (E) C, comminuted fracture.
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A trained assistant (MHC) classified a total of 211 patients 
based on both preoperative computed tomography images and 
preoperative photos, resulting in 31 patients (14.6%) in the Am 
group, 58 patients (27.5%) in the As group, 20 patients (9.5%) 
in the Bm group, 75 patients (35.5%) in the Bs group, and 27 
patients (12.8%) in the C group. 

Satisfaction and complication questionnaire 
To evaluate postoperative satisfaction of patients, a total of five 
questions were asked in a survey as follows: (1) Satisfaction 
with postoperative nose shape (if unsatisfactory, what is the 
reason?); (2) Satisfaction with postoperative functional aspect 
(if unsatisfactory, what is the reason?); (3) Overall satisfaction 
with closed reduction; (4) If you were able to return to the pre-
operative state, would you choose to undergo the same surgery 
again?; and (5) Would you like to have revision through cos-
metic surgery?

All questions were scored on a 5-point scale, with 5 points 
representing the highest satisfaction and positivity. Google sur-
vey (Google, Berkeley, CA, USA), a web-based survey program, 
was used for the survey. Only patients who consented to the 
survey verbally over the phone were sent a mobile message 
containing the purpose of the study and a link to the survey. All 
patients anonymously accessed the survey link and participated 
in the survey voluntarily. Of a total of 211 patients, eight pa-
tients (25.8%) in the Am group, 13 patients (22.4%) in the As 

group, seven patients (35%) in the Bm group, 24 patients (32%) 
in the Bs group, and nine patients (33.3%) in the C group par-
ticipated in the survey. The numbers in parentheses indicate 
the response rate in each group. A total of 61 patients (28.9%) 
participated in the survey (Fig. 2).

Statistical analysis
For comparisons of aesthetic satisfaction, functional satisfac-
tion, and satisfaction with closed reduction depending on frac-
ture type, the Kruskal-Wallis test, a nonparametric test, was ap-
plied because the five participant groups failed to meet normal-
ity in the Shapiro-Wilk test of normality. 

To compare aesthetic satisfaction, functional satisfaction, and 
satisfaction of closed reduction depending on fracture site, pa-
tients were divided into three groups including a unilateral 
group (Am+As), a bilateral group (Bm+Bs), and a comminuted 
group (C). Since they failed to meet normality in the Shapiro-
Wilk test of normality, the Kruskal-Wallis test was used for 
comparison.

In addition, patients were classified into a mild group (Am+ 
Bm), a severe group (As+Bs), and a comminuted group (C) in 
order to compare aesthetic satisfaction, functional satisfaction, 
and satisfaction with closed reduction depending on fracture 
severity. Since they did not meet normality in the Shapiro-Wilk 
test of normality, the Kruskal-Wallis test was used for compari-
son.

Fig. 2. Study group selection flowchart. Am, unilateral fracture without septal fracture or prominent septal deviation; As, unilateral fracture 
with septal fracture or prominent septal deviation; Bm, bilateral fracture without septal fracture or prominent septal deviation; Bs, bilateral 
fracture with septal fracture or prominent septal deviation; C, comminuted fracture.
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For the comparison of aesthetic complications and functional 
complications depending on fracture type, a complication was 
scored 1 point, while no complication was scored 0. The Krus-
kal-Wallis test was used for comparison because they failed to 
meet normality in the Shapiro-Wilk test of normality. All statis-
tical analyses were performed using SPSS version 23.0 (IBM 
Corp., Armonk, NY, USA). Statistical significance was defined 
when a p-value was less than 0.05.

RESULTS
Demographics
Of the 211 patients who received closed reduction for isolated 
nasal bone fracture from January 2017 to December 2018, the 
Bs group with 75 patients (35.5%) had the highest number of 
patients, followed by the As group with 58 patients (27.5%), the 
Am group with 31 patients (14.7%), the C group with 27 pa-
tients (12.8%), and the Bm group with 20 patients (9.5%). 

There were 157 males and 54 females. Relatively severe fracture 
types had a higher male to female ratio. The highest mean age 
was found in the C group (43.37 years), followed by the Bs 
group (33.89 years), the As group (34.76 years), the Bm group 
(28.00 years), and the Am group (24.55 years). The mean age of 
the total patient group was 33.41 years. The average time from 
injury to closed reduction surgery was 5.5 days (Table 1).

The most common cause of nasal bone fracture was falling 
down, followed by assault, traffic accident, sports injury, and 
work place injury. In all the groups, falling down was the most 
common cause. On the other hand, traffic accidents were the 
second most common cause in the Bs and C groups, whereas 
assaults were the second most common cause in the Am and 
As groups (Fig. 3).

Satisfaction according to fracture type
The overall mean score for aesthetic satisfaction depending on 
fracture type was 3.80 points, showing scores in the following 

Table 1. Demographic characteristics of patients with total nasal bone fracture 
Characteristic Am As Bm Bs C Total

Sex

   Male 18 42 14 62 21 157

   Female 13 16  6 13  6  54

   Male/female ratio 1.38 2.63 2.33 4.77 3.50 2.93

Total, no. (%) 31 (14.69) 58 (27.49) 20 (9.48) 75 (35.56) 27 (12.79) 211 (100)

Age (yr)a) 24.55 34.76 28.00 33.89 43.37 33.41

Injury to operation (day)b) 5.7 5.7 4.8 5.4 5.7 5.5

Am, unilateral fracture without septal fracture or prominent septal deviation; As, unilateral fracture with septal fracture or prominent septal deviation; Bm, bilateral fracture with-
out septal fracture or prominent septal deviation; Bs, bilateral fracture with septal fracture or prominent septal deviation; C, comminuted fracture.
a)Mean; b)Average.
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Fig. 3. (A, B) Injury type of nasal bone fracture according to fracture type. Am, unilateral fracture without septal fracture or prominent septal 
deviation; As, unilateral fracture with septal fracture or prominent septal deviation; Bm, bilateral fracture without septal fracture or prominent 
septal deviation; Bs, bilateral fracture with septal fracture or prominent septal deviation; C, comminuted fracture.
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order (from the highest to the lowest): C, Bm, As, Am, and Bs. 
However, there were no statistically significant differences. The 
overall mean score for functional satisfaction depending on 
fracture type was 3.97 points, showing scores in the following 
order (from the highest to the lowest): C, Bm, Am, As, and Bs. 
However, there were no statistically significant differences. Re-
garding fracture type, the total mean score for closed reduction 
satisfaction was 4.01, showing scores in the following order 
(from the highest to the lowest): Bm, C, As, Bs, and Am. How-
ever, there were no statistically significant differences (Table 2).

Satisfaction according to fracture site
Aesthetic satisfaction scores according to fracture site were the 
highest in the comminuted group, followed by the bilateral 
group, and then the unilateral group. However, there were no 
statistically significant differences. Functional satisfaction 
scores according to fracture site were the highest in the commi-
nuted group, followed by the unilateral group, and then the bi-
lateral group. However, there were no statistically significant 

differences. Scores for closed reduction satisfaction according 
to fracture site were the highest in the comminuted group, fol-
lowed by the bilateral group, and then the unilateral groups. 
However, there were no statistically significant differences (Ta-
ble 3).

Satisfaction according to fracture severity
Aesthetic satisfaction scores according to fracture severity were 
the highest in the comminuted group, followed by the mild 
group, and then the severe group. However, there were no sta-
tistically significant differences. Functional satisfaction scores 
according to fracture severity were the highest in the commi-
nuted group, followed by the mild group, and then the severe 
group. However, there were no statistically significant differ-
ences. Closed reduction satisfaction scores according to frac-
ture severity were the highest in the comminuted group, fol-
lowed by the mild group, and then the severe group. However, 
there were no statistically significant differences (Table 4).

Postoperative complications according to fracture type
A total of 14 patients (22.95%) had postoperative aesthetic 
complications, including deviated nose in 12 patients (19.97%), 
hump nose in one patient (1.64%), and saddle nose in one pa-
tient (1.64%). As for aesthetic complications by fracture type, 
there were six patients in the Bs group, four patients in the As 

Table 2. Satisfaction score according to the fracture type

Fracture type No. of 
patients

Satisfaction 
score χ2 df p-valuea)

Aesthetic satisfaction 4.766 4 0.312

   Am 8 3.63±1.30

   As 13 3.69±1.11

   Bm   7 4.29±0.75

   Bs 24 3.58±1.10

   C 9 4.33±0.86

   Total 61 3.80±1.08

Functional satisfaction 6.797 4 0.147

   Am  8 4.13±1.36

   As 13 3.92±1.32

   Bm  7 4.43±0.78

   Bs 24 3.58±1.10

   C  9 4.55±0.52

   Total   61 3.97±1.12

Closed reduction satisfaction 5.941 4 0.204

   Am 8 3.63±1.19

   As 13 4.15±0.98

   Bm 7 4.57±0.53

   Bs 24 3.79±0.93

   C 9 4.33±0.86

   Total 61 4.01±0.96

Values are presented as mean± standard deviation.
Am, unilateral fracture without septal fracture or prominent septal deviation; As, uni-
lateral fracture with septal fracture or prominent septal deviation; Bm, bilateral frac-
ture without septal fracture or prominent septal deviation; Bs, bilateral fracture with 
septal fracture or prominent septal deviation; C, comminuted fracture.
a)Kruskal-Wallis test.

Table 3. Satisfaction score according to the fracture site

Fracture site No. of 
patients

Satisfaction 
score χ2 df p-valuea)

Aesthetic satisfaction 2.535 2 0.282

   Unilateral (Am+As) 20 3.67±1.15

   Bilateral (Bm+Bs) 30 3.74±1.06

   Comminuted (C) 9 4.33±0.86

   Total 61 3.80±1.08

Functional satisfaction 2.956 2 0.228

   Unilateral (Am+As) 20 4.00±1.30

   Bilateral (Bm+Bs) 32 3.77±1.09

   Comminuted (C) 9 4.55±0.52

   Total 61 3.97±1.12

Closed reduction satisfaction 1.184 2 0.553

   Unilateral (Am+As) 20 3.95±1.07

   Bilateral (Bm+Bs) 32 3.96±0.91

   Comminuted (C) 9 4.33±0.86

   Total 61 4.01±0.96

Values are presented as mean± standard deviation. 
Am, unilateral fracture without septal fracture or prominent septal deviation; As, uni-
lateral fracture with septal fracture or prominent septal deviation; Bm, bilateral frac-
ture without septal fracture or prominent septal deviation; Bs, bilateral fracture with 
septal fracture or prominent septal deviation; C, comminuted fracture.
a)Kruskal-Wallis test.
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group, three patients in the Am group, and one patient in the C 
group, whilst there were no aesthetic complications in the Bm 
group. The highest aesthetic complication rate (%) was found 
in the Am group (33.33%), followed by the As (30.77%), Bs 
(25.00%), C (11.11%), and Bm (0%) groups. However, there were 
no statistically significant differences. Postoperative functional 
complications were found in a total of 14 patients (22.95%), in-
cluding seven patients (11.47%) with nasal obstruction, three 
patients (4.92%) with rhinorrhea, two patients (3.28%) with 
pain, and two patients (3.28%) with nasal bleeding. As for func-
tional complications according to fracture type, there were 10 
patients in the Bs group, two patients in the As group, and two 

patients in the Am group, whilst there were no functional com-
plications in the C and Bm groups. The highest functional 
complication rate (%) was found in the Bs (41.67%) group, fol-
lowed by the Am (25.00%), As (15.38%), C (0%), and Bm (0%) 
groups. Postoperative functional complications were signifi-
cantly different according to fracture type (p= 0.044) (Tables 5 
and 6, Fig. 4).

Operative intention according to fracture type
When patients were asked if they would choose closed reduc-
tion again if they had the same nasal bone fracture injury, the 
overall score for intention to choose closed reduction again was 
3.70 on average, with the highest scores in the Bm group, fol-
lowed by the C, As, Am, and Bs groups. However, there were 
no statistically significant differences. The overall mean score 
for intention to choose rhinoplasty due to the current nasal 
condition after closed reduction of nasal bone fracture was 3.03 
points, with the highest scores in the Am group, followed by the 
Bm, C, Bs, and As groups. However, there were no statistically 
significant differences (Table 7).

Table 4. Satisfaction score according to the fracture severity

Severity No. of 
patients

Satisfaction 
score χ2 df p-valuea)

Aesthetic satisfaction 3.449 2 0.178

   Mild (Am+Bm) 15 3.93±1.09

   Severe (As+Bs) 37 3.62±1.09

   Comminuted (C)  9 4.33±0.86

   Total 61 3.80±1.08

Functional satisfaction 5.310 2 0.070

   Mild (Am+Bm) 15 4.26±1.09

   Severe (As+Bs) 37 3.70±1.17

   Comminuted (C)  9 4.55±0.52

   Total 61 3.97±1.12

Closed reduction satisfaction 1.517 2 0.468

   Mild (Am+Bm) 15 4.07±1.32

   Severe (As+Bs) 37 3.92±0.95

   Comminuted (C)  9 4.33±0.86

   Total 61 4.01±0.96

Values are presented as mean± standard deviation. 
Am, unilateral fracture without septal fracture or prominent septal deviation; As, uni-
lateral fracture with septal fracture or prominent septal deviation; Bm, bilateral frac-
ture without septal fracture or prominent septal deviation; Bs, bilateral fracture with 
septal fracture or prominent septal deviation; C, comminuted fracture.
a)Kruskal-Wallis test.

Table 5. Aesthetic complication rate according to the fracture type

Fracture 
type

No. of 
patients

Complication type
Total (%) p-valuea)

Deviated 
nose Hump nose Saddle 

nose

Am   8 3 0 0   3 (33.33)

As 13 3 1 0   4 (30.77)

Bm   7 0 0 0   0

Bs 24 5 0 1   6 (25.00)

C   9 1 0 0   1 (11.11)

Total (%) 61 (100) 12 (19.67) 1 (1.64) 1 (1.64) 14 (22.95) 0.381

Values are presented as number or number (%).
Am, unilateral fracture without septal fracture or prominent septal deviation; As, uni-
lateral fracture with septal fracture or prominent septal deviation; Bm, bilateral frac-
ture without septal fracture or prominent septal deviation; Bs, bilateral fracture with 
septal fracture or prominent septal deviation; C, comminuted fracture. 
a)Kruskal-Wallis test.

Table 6. Functional complication rate according to the fracture type

Fracture type No. of patients
Complication type

Total (%) p-valuea)

Pain Nasal obstruction Nasal bleeding Rhinorrhea

Am   8 2 0 0 0   2 (25.00)

As 13 0 2 0 0   2 (15.38)

Bm   7 0 0 0 0 0 

Bs 24 0 5 2 3 10 (41.67)

C   9 0 0 0 0 0 

Total 61 (100) 2 (3.28) 7 (11.47) 2 (3.28) 3 (4.92) 14 (22.95) 0.044b)

Values are presented as number or number (%).
Am, unilateral fracture without septal fracture or prominent septal deviation; As, unilateral fracture with septal fracture or prominent septal deviation; Bm, bilateral fracture with-
out septal fracture or prominent septal deviation; Bs, bilateral fracture with septal fracture or prominent septal deviation; C, comminuted fracture. 
a)Kruskal-Wallis test; b)Statistically significant, p<0.05. 
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DISCUSSION
The nose is a protruding organ at the center of the face and an 
opening of the respiratory system. Nasal bone fracture is com-
mon and may result in aesthetic disapproval and functional 
disorders. Therefore, it is imperative to evaluate satisfaction and 
complications in patients postoperatively to establish additional 

treatment options for potential deformities and functional is-
sues that may occur following surgery. Hence, there are various 
studies on patient satisfaction and postoperative complications 
after closed reduction of nasal bone fractures [9,12,13]. Howev-
er, satisfaction is a highly subjective evaluation, and factors af-
fecting satisfaction [8] are diverse, including the postoperative 
follow-up period, reduction time, and fracture severity, all of 
which limit the evaluation of prognosis and complications [7-
9]. Thus, the present study aimed to evaluate and predict the 
prognosis of patients through scoring and comparison of long-
term satisfaction, complications, and revision intention after 
closed reduction according to various factors.

In the present study, the C and Bm groups showed higher 
scores for aesthetic and functional satisfaction, as well as closed 
reduction satisfaction, compared to the As and Bs groups; how-
ever, these differences were not statistically significant. Similarly, 
Kang and Han [9,14] also reported no statistically significant 
differences according to fracture type, although the classification 
of fracture types was different from that in the present study.

On the other hand, regarding satisfaction according to frac-
ture severity, Yilmaz et al. [8] reported that the mild type frac-
ture group showed relatively better satisfaction. In contrast, the 
present study showed higher aesthetic and functional satisfac-
tion scores, as well as closed reduction satisfaction scores in the 
comminuted group, compared to the mild and severe groups. 
Whilst these differences were not statistically significant, these 
results were different from those of the previous study. 

Scores for intention to reselect closed reduction, according to 
fracture type, showed a similar pattern. This indicates that the 

Table 7. Intension score according to the fracture type

Fracture type No. of 
patients

Intension 
score χ2 df p-valuea)

Closed reduction 6.644 4 0.156

   Am  8 3.50±1.51

   As 13 4.00±1.22

   Bm  7 4.57±0.78

   Bs 24 3.25±1.48

   C  9 4.00±1.41

   Total 61 3.70±1.39

Rhinoplasty 2.392 4 0.664

   Am  8 3.50±1.69

   As 13 2.77±1.42

   Bm  7 3.42±1.81

   Bs 24 2.87±1.29

   C  9 3.11±1.61

   Total 61 3.03±1.46

Values are presented as mean± standard deviation.
Am, unilateral fracture without septal fracture or prominent septal deviation; As, uni-
lateral fracture with septal fracture or prominent septal deviation; Bm, bilateral frac-
ture without septal fracture or prominent septal deviation; Bs, bilateral fracture with 
septal fracture or prominent septal deviation; C, comminuted fracture.
a)Kruskal-Wallis test.
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Fig. 4. (A) Aesthetic complication rate according to fracture type. (B) Functional complication rate according to fracture type. Am, unilateral 
fracture without septal fracture or prominent septal deviation; As, unilateral fracture with septal fracture or prominent septal deviation; Bm, 
bilateral fracture without septal fracture or prominent septal deviation; Bs, bilateral fracture with septal fracture or prominent septal deviation; 
C, comminuted fracture.
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patient’s choice whether they would opt for closed reduction 
again, was dependent on their satisfaction. Nineteen patients out 
of a total of 61 (for 31.15%) wanted postoperative rhinoplasty (a 
score of 4 or 5 points). The rhinoplasty intention score by type 
was relatively higher in mild types, such as the Am and Bm 
groups, although there were no significant differences. This is 
consistent with the results of Hung et al. [7] that showed that 
postoperative satisfaction and revision surgery would be incon-
sistent.

In our study, unilateral groups, such as the Am and As groups, 
showed a relatively higher aesthetic complication rate within 
the group after closed reduction, although there were no statis-
tically significant differences. On the other hand, the Bs group 
showed the highest functional complication rate (41.6%), which 
was statistically significant (p = 0.044). Consistent with our 
findings, Kang and Han [9,14] reported significant differences 
in complications within the patients with septal deviation, al-
though the fracture classification was different from that in our 
study. In particular, the present study found that the As and Bs 
groups included many septum deviations and the fractures had 
a higher rate of nasal obstruction.

In comparison to previous studies, the present study was able 
to compare relatively long-term satisfaction and complications 
after closed reduction because we targeted long-term patients. 
In addition, we believe that this study offers a more honest and 
subjective evaluation because it employed a web-based survey 
instead of a face-to-face interview with an operator. However, 
the response rate was only about 30% of the study population, 
providing a relatively small sample size for evaluation. Further-
more, the web-based survey evaluation method may have re-
sulted in an age bias.

In conclusion, patients with isolated nasal bone fracture can 
be classified into various groups depending on fracture type. 
And The incidence of complications is higher for bilateral frac-
ture with septal fracture or prominent septal deviation com-
pared to the other nasal bone fracture types. Therefore, long-
term follow-up after closed reduction surgery for this fracture 
type can aid in establishing additional postoperative treatment 
plans and improving patient satisfaction.
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