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Trend analysis of nasal bone fracture
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Background: Nasal bone fractures occur frequently because the nasal bone is located at the
forefront of the face. The goal of this study was to examine the cause, change in severity, change
in incidence, and demographics of nasal bone fracture according to today’s lifestyle.

Methods: A total of 2,092 patients diagnosed as having nasal bone fractures at our department
between 2002 and 2017 were included in this study. We retrospectively examined patients” medi-
cal records to extract information regarding age, sex, cause of injury, combined facial bone frac-
tures, and related injuries such as skull base fracture, spinal cord injury, brain hemorrhage, and
other bone fractures. Fracture severity was classified by nasal bone fracture type.

Results: No statistically significant difference was found in annual number of patients treated for
nasal bone fracture. The proportion of patients who underwent closed reduction was significantly
decreased over time for those with nasal bone fractures caused by traffic accidents. However, it
was not significantly changed for those with nasal bone fractures due to other causes. The num-
ber of patients with combined facial bone fractures increased over time. Incidences of severe na-
sal bone fracture also increased over time.

Conclusion: The study suggested that there is a decrease in the frequency and increase in the
severity of nasal bone fracture due to traffic accident. Many protective devices prevent nasal
bone fractures caused by a small amount of external force; however, these devices are not effec-
tive against higher amounts of external force. This study highlights the importance of preoperative

thorough evaluation to manage patients with nasal bone fractures due to traffic accident.
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INTRODUCTION

The nasal bone-cartilage framework includes an immobile
bony pyramid, cartilage, and nasal septum. These components
support the nose and help maintain airway patency. Both carti-
laginous and bony components are susceptible to trauma [1].
The nose is located in the middle of the human face. It is an im-
portant structure in aesthetics [2]. The nasal bone is located at
the top of the nose and supports the three-dimensional struc-
ture of the nose. As such, the nasal bone is located at the fore-
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front of the face and vulnerable to external trauma. Fractures
can occur due to many different causes, including traffic acci-
dents, assault, external trauma from other objects, and falls.
Such fractures require accurate initial treatment and early on
diagnosis. If necessary, closed reduction should be performed.
Failure to take proper management could result in deformity
and functional discomfort. Several protocols have been devel-
oped to treat patients with nasal bone fractures accordingly.
Many lifestyle-related changes have occurred recently. For ex-
ample, wearing seat belts is more strictly enforced by law. In ad-
dition, various wearable pieces of protective gear during exer-
cise have been developed. Society’s interest in safety is increas-
ing. Therefore, the frequency and extent of injuries are decreas-
ing. Here, changes in incidence of nasal bone fracture, the most
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common facial injury, as a result of such lifestyle changes were
determined.

METHODS

A total of 2,092 patients diagnosed as having nasal bone frac-
tures at our department between 2002 and 2017 were included
in this study. We retrospectively examined patients’ medical re-
cords. Major variables were sex, age, year and type of fracture
type, combined facial bone fractures, additional body fractures,
and cause of injury. Statistical analysis was conducted using lin-
ear regression and linear-by-linear association test with IBM
SPSS ver. 22.0 (IBM Corp., Armonk, NY, USA). Data were not
pre-processed for statistical analysis. To analyze changes in
fracture patterns, an analysis was conducted for three groups
divided according to the year of fracture occurrence (group A,
2002-2006; group B, 2007-2012; and group C, 2013-2017).

We classified patients with nasal bone fractures into four
groups using the existing known classification method as fol-
lows (Fig. 1) [3]: type I, linear fracture without depression; type
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Fig. 1. Nasal bone fracture types [3]. Type L, linear fracture without
depression; Type II, unilateral depression with or without septal frac-
ture; Type III, bilateral depression with or without septal fracture;
Type IV, comminuted fracture.
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I1, unilateral depression with or without septal fracture; type I1I,
bilateral depression with or without septal fracture; type IV,
comminuted fracture. We studied nasal bone fractures accord-
ing to the following cause: traffic accident, assault, fall, or other
traumas. First, we conducted a linear-by-linear association to
test tendencies of increase and decrease for incidence of nasal
bone fracture, depending on the cause over time. Next, we ana-
lyzed differences in nasal bone fracture severity with time by
cause of fracture.

RESULTS

Trend analysis of the incidence of nasal bone fracture
over time according to cause of injury

Proportion of the incidence of nasal bone fracture by cause

We conducted an analysis of linear-by-linear association with
the value for time on the X-axis and the number of occurrences
of nasal bone fracture by different causes. We found that the in-
cidence rate of nasal bone fracture caused by traffic accident
decreased significantly (p=0.228) (Fig. 2).

Year and occurrence of nasal bone fracture cause

Odds ratios were also analyzed to elucidate the relationship
with other causes. The incidence of nasal bone fracture caused
by traffic accident was higher than that of nasal bone fracture
by other causes. It decreased significantly over time. The inci-
dence of nasal bone fracture caused by trauma did not increase
or decrease significantly over time compared to that of nasal
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Fig. 2. Proportion of frequency of nasal bone fracture by mecha-
nism. The p-values of regression slope for traffic accident are 0.228,
for assault, 0.981; for fall, 0.619; and for trauma, 0.928.
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bone fracture by other causes. The incidence of nasal bone frac-
ture caused by assault did not increase or decrease significantly
over time. However, the incidence of nasal bone fracture caused
by fall was significantly increased overtime. For survey groups
in which the cause of injury was fall, the odds ratio showed a
tendency of increase over time (Table 1).

Trend analysis of nasal bone fracture severity over time
by cause of injury

Analysis between year and fracture severity, between occur-
rence and number of combined facial bone fractures and type
of nasal bone fracture

In linear-by-linear association analysis, the increase in the oc-
currence of combined facial bone fractures was statistically sig-
nificant. The linear association analysis revealed that the in-
crease in the number of combined facial bone fractures over
time was statistically significant. Regarding nasal bone fracture
types, an overall increasing tendency was observed for types III
and IV (Table 2).
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Traffic accident group

In the survey for patients with fractures caused by traffic acci-
dent (n=456), the increase in the occurrence of combined fa-
cial bone fractures over time was statistically significant. In ad-
dition, the number of combined facial bone fractures increased
over time. However, there was no significant change in nasal
bone fracture type.

Assault group

The incidence of related injuries in patients with fractures
caused by assault (n=404) did not change significantly. No sig-
nificant change was observed in the occurrence or the number
of combined facial bone fractures or nasal bone fracture type.

Fall group

For patients who had fractures caused by fall (n=405), the de-
crease in the incidence of related injuries over time was signifi-
cant, while the incidence of associated fractures increased over
time. The number of combined other facial bone fractures in-

Table 1. Linear-by-linear association between year and occurrence of nasal bone fracture by cause

Variable Subgroup No. (%) Group A Group B Group C p-value

Total 2,092 (100) 708 (33.8) 731(34.9) 653 (31.2)

Traffic accident Others 1,636 (78.2) 519 (31.7) 585 (35.8) 532 (32.5) <0.001*
Traffic accident 456 (21.8) 189 (41.4) 146 (32.0) 121 (26.5)

Assault Others 1,688 (80.7) 575 (34.1) 583 (34.5) 530 (31.4) 0.966
Assault 404 (19.3) 133 (32.9) 148 (36.6) 123 (30.4)

Fall Others 1,687 (80.6) 573 (34.0) 630 (37.3) 484 (28.7) 0.002*
Fall 405 (19.4) 135 (33.3) 101 (24.9) 169 (41.7)

Other trauma Others 1,265 (60.5) 457 (36.1) 395 (31.2) 413 (32.6) 0.551
Trauma 827 (39.5) 251 (30.4) 336 (40.6) 240 (29.0)

Group A, 2002—2006; Group B, 2007-2012; Group C, 2013-2017. Year ranges are expressed as number and percent (computed column-wise). The p-values were computed
using a linear-by-linear association test, and number (%) values were computed in the total sample or subgroups excluding missing data. Odds ratio and 95% confidence
intervals were computed in the subsample of cause (others vs. each cause). The decreased tendency of the occurrence of nasal bone fractures caused by traffic accident over
time was statistically significant. The incidence of nasal bone fracture in patients who had a fall increased over time.

*p<0.05.

Table 2. Linear-by-linear association between year and fracture severity

Classification Subgroup No. (%) Group A Group B Group C p-value
Total 2,092 (100) 708 (33.8) 731(34.9) 653 (31.2)

Presence of combined fracture No 1,612 (77.1) 611 (37.9) 517 (32.1) 484 (30.0) <0.001*
Yes 480 (22.9) 97 (20.2) 214 (44.6) 169 (35.2)

No. of combined facial bone No 1,612 (77.1) 611 (37.9) 517 (32.1) 484 (30.0) <0.001*
fractures One 393 (18.8) 76 (19.3) 174 (44.3) 143 (36.4)
Two or more 87 (4.2) 21 (24.1) 40 (46.0) 26 (29.9)

Fracture type | 514 (24.6) 122 (23.7) 218 (42.4) 174 (33.9) <0.001*
II 1,106 (52.9) 497 (44.9) 329 (29.8) 280 (25.3)
IIf 300 (14.3) 66 (22.0) 110 (36.8) 124 41.3)
1% 172 (8.2) 23 (13.4) 74 (43.0) 75 (43.5)

Group A, 2002—-2006; group B, 2007—-2012; and group C, 2013-2017. Year ranges are expressed as sample number and percent (computed column-wise). The p-values were
computed using a linear-by-linear association test, and number (%) values were computed in the total sample or subgroups excluding missing data. The decrease in the
incidence of related injuries was statistically significant. The number and severity of facial bone fractures and occurrence of concomitant facial bone fracture were aggravated.
*n<0.05.
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creased, while the number of nasal bone fracture type cases had
a decreasing tendency.

Other-trauma group

Patients in the other-trauma group (n=3827) tended to have
fewer injuries over time. The incidence of combined facial bone
fractures increased, while the number of combined facial bone
fractures tended to increase.

DISCUSSION

Nasal bone fractures are commonly observed in clinical set-
tings. Although nasal bone fractures are considered minor inju-
ries, the nasal bone is highly important in facial aesthetics.
When a patient visits a hospital with a nasal bone fracture, radi-
ography and facial computed tomography are performed. Al-
though the patient’s condition is taken into consideration,
closed reduction is used as treatment [4,5].

According to one study, the overall deformity rate was
10.4% * 4.8%. No significant differences were found between
patients who underwent closed reduction (14.7% +7.3%) and
those who underwent open reduction (9.4% +4.4%). It was in-
teresting that one-tenth of patients with nasal bone fractures
experienced postoperative deformity (10.4%), septal deviation
(10.0%), or nasal obstruction (10.5%) after the operation. This
pattern may be referred to as the “rule of 10” [5].

The cause of nasal bone fracture has been variously reported.
The most common cause of nasal bone fracture was reported
as traffic accidents in one study and motor cycle accidents in
another study [6,7]. However, another study reported that as-
saults accounted for 38%, falls accounted for 31%, and acci-
dents during exercise accounted for 17% of fractures [8]. A re-
cently published study on juvenile patients in suburban areas
has suggested that pedestrian traffic accidents is the most com-
mon cause of nasal bone fractures, followed by sport-related
trauma. In urban areas, nasal bone fractures in patients in their
teens were most commonly caused by accidental fall. However,
in adult patients, regardless of their habitation, assault and ve-
hicular traffic accident were the most common causes of nasal
bone fractures [9]. According to ages of patients with nasal
bone fractures, one study reported that nasal bone fracture was
the most common among subjects in their 20s [10]. Another
study stated that nasal bone fracture often occurs in people
aged 11-20 years [3].

In a previous study, the most important independent cause of
nasal bone fractures was traffic accidents while trauma caused
by vehicular accident accounted for the largest part of nasal
bone fractures. Recently, lifestyles have been changing rapidly.
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The legislation of seat-belt wearing is one of these changes. In
case of a traffic accident, the patient can be physically impacted
by the anterior part of the windshield, steering wheel, instru-
ment panel, and other structures of the vehicle. The face, espe-
cially the midface, is the most vulnerable one to such an envi-
ronment. In one study about traffic accidents of 226 patients,
half of these patients were injured in the midface, and 30% of
all patients had nasal bone fractures [11]. Although the airbag
could reduce the total force, it could only reduce force exerted
on the zygoma, maxilla, and orbital wall. It had little effect on
the force exerted on the nasal bone [12]. The speed gap of 13
km/hr was required for the same injury in the face between the
seat belt- and non-seat belt-wearing patients. Patients who did
not wear their seat belts had facial damage at speeds of >33
km/hr. However, patients who wore their seat belts did not in-
cur facial injuries at speeds of <43.4 km/hr. At speeds of >55.7
km/hr, the incidence of facial injury increased [13].

In this study, the incidence of nasal bone fracture caused by
traffic accidents decreased compared with that of nasal bone
fracture caused by other mechanism. However, in patients with
nasal bone fractures caused by traffic accidents, incidence rates
of type Il and IV nasal bone fractures increased. Although type
IT fractures showed a tendency to decrease compared to type I
fractures, nasal bone fracture severity was increased. Patients
had combined other facial bone fractures more frequently.
These results were similar to those for the whole patient group.

The limitation of this study is a single trauma center-based
study. There was a need to distinguish the patients according to
whether they were pedestrian traffic accident or in car traffic
accident. In addition, analysis of the traffic accident according
to the type of vehicle will be needed. The study suggested that
there is a decrease in the frequency and increase in the severity
of nasal bone fracture due to traffic accident. Many protective
devices prevent nasal bone fractures caused by a small amount
of external force; however, these devices are not effective against
higher amounts of external force. This study highlights the im-
portance of preoperative thorough evaluation to manage pa-
tients with nasal bone fractures due to traffic accident.
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