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Abstract

Purpose: This study was conducted in order to investigate the therapeutic effect of closed reduction according to a classification
in patients with nasal bone fracture.

Methods: The study was conducted retrospectively on 186 patients with a mean age of 38 years (range: 7 to 80 years).
All patients were diagnosed by clinical and radiologic examination, and then classified according to Hwang’s classification
by computed tomography. The patients were further classified by their age, gender, causes of fracture, operation timing
after fracture, concurrent facial bone fracture, and complications. All patients underwent the same reduction and treatment
protocol and were then followed up regularly for at least three months.

Results: The cause of the fracture was slip down, and the highest prevalence was shown in the 20s, The mean operation
timing after fracture was 4.1 days (range: 1 to 14 days), and it tended to be longer in the case of defected septal bone
or more severe fracture, The most common concurrent facial bone fracture was orbital blow-out fracture, and zygomaticomaxillary
complex and maxillary fracture occured frequently, The largest number of complications occurred in class I and IIBs patients,
and the main complication was postoperative pain.

Conclusion: Results of nasal bone closed reduction on the 186 patients showed that serious complications rarely occurred,
Closed reduction is generally an effective treatment for nasal bone fracture, However, in the case of severe concurrent septal
bone fracture or comminuted fracture with depression, open reduction should be considered. Further study with a larger
number of patients and further classification is required.
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an appropriate time, nasal bone fracture may cause not

Introduction

only a change in facial contouring but also complications

The nose is positioned on the center of the face and
is significantly anteriorly protruded compared to the other
facial structures, Nasal bone fracture is the most common
facial fracture, accounting for approximately 40% of all

facial fractures[1]. If proper treatment is not provided at

in the upper airway[2], and septoplasty or augmentation
thinoplasty could be required due to the patients’ low func-
tional and aesthetic satisfaction, For nasal bone reduction,
general or local anesthesia, open or closed reduction, and

the time elapsed until operation after fracture should be
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considered, These factors may affect patient satisfaction
or complications. In the case of non-complex nasal bone
fracture, closed reduction under systemic anesthesia is con-
ventionally known to be effective[3]. Accordingly, the au-
thors reviewed the fracture classification, type of anes-
thesia, reduction type, and time elapsed until operation
after fracture in patients who had visited the Department
of Oral and Maxillofacial Surgery in Pusan National
University Dental Hospital and Pusan National University
Hospital due to nasal bone fracture during a period of
three years, from 2010 to 2012, The patients, who were
classified according to their age, gender, and cause of frac-
ture according to a specific classification, received the same
treatment. The authors conducted a clinical assessment and
an analysis of the results for the effective diagnosis and

treatment of nasal bone fracture,

Materials and Methods

Of the outpatients and emergency patients who had vis-
ited the Department of Oral and Maxillofacial Surgery in

Pusan National University Dental Hospital and Pusan
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National University Hospital during a period of three years,
from January 1, 2010 to December 31, 2012, 186 patients
who had been diagnosed with nasal bone fracture via phys-
ical examination, plain radiograph, and computed tomog-
raphy were studied retrospectively, Patients’ age, gender,
cause of fracture, fracture severity, concurrent fracture, clin-
ical finding, time elapsed until operation after fracture, and
postoperative complications were reviewed. In particular,
in the case of postoperative complications, a comparison
was performed between nasal bone fracture without and
with concurrent facial fracture.

Patient information including complications was col-
lected via the patients’ medical records, phone interview,
interview, physical examination, and radiograph examination,
Those with a previous history of nasal bone fracture or
who had undergone septoplasty, augmentation rhino-
plasty, or corrective rhinoplasty were excluded from the
study. After computed tomography, Hwang et al’s classi-
fication method (2006)[4] was used to evaluate the fracture
severity based on the deviation or depression degree and
the concurrent fracture of the septal bone. Accordingly,

the patients were classified according to the following six

Type llAs

Type IlI

Fig. 1. Classification of nasal bone fracture. Each types classification according to the standard of Hwang et al.’s classification[4].
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groups: type I — simple, without displacement; type II —
simple, with displacement/without telescoping (IIA — uni-
lateral, TTAs — unilateral with septal fracture, IIB — bilateral,
IIBs — bilateral with septal fracture); and type III — commin-
uted with telescoping or depression (Fig. 1). All patients
except for the type I group underwent closed reduction
with external nasal splinting under systemic anesthesia.
Pre- and post-operative plain films were obtained from
all patients. After surgery, gauze packing and external nasal
splinting were maintained for four and seven days,
respectively. The patients were followed-up for at least
three months to assess the complications, such as fracture
recurrence and functional abnormality.

The Institutional Review Board of the Ethics Committee
of the Pusan National University Hospital approved this
study (2-2014023).

Results

1. Age and gender

Regarding the age distribution, patients in their 20s ac-
counted for the highest proportion, and those in their 40s
to 50s accounted for the second highest proportion.

However, the number of pediatric patients aged 9 years

Table 1. Age distribution

or below and elderly patients aged 70 years or higher was
small, Regarding the gender distribution, most were male

in all types (Table 1).
2. Cause of fracture

Regarding the causes of fracture, 61 patients suffered a
slip down, which accounted for the highest proportion, fol-
lowed by collision and fist trauma, in that order. The pro-
portions of fall down and traffic accident (TA) were relatively
low. Sports trauma, motorcycle TA and unknown cause
were also included in the causes of fracture (Table 2).

The number of type IIA cases (lateral fracture without
septal fracture) accounted for the highest proportion. The
number of type I cases, which are non-indicative for sur-
gery, followed type IIA, while the number of cases of nasal
bone fracture with septal fracture was relatively low, and
the number of type III cases (with depression and commin-

uted fracture) was also low (Table 2).
3. Timing of surgery after the trauma

The mean time elapsed until operation after diagnosis
was 4.1 days, indicating that surgery was performed
promptly. In addition, in the case of the defected septal
bone or higher classification type, the number of patients

who required more than one week until surgery tended

Age (yr) Sex

<9 10~19 20~29 30~39 40~49 50~59 60~69 >70 Male Female Total
Type | 0 8 10 8 5 8 5 1 34 10 44
Type lIA 1 9 19 6 18 11 7 1 60 11 71
Type llAs 0 1 4 2 2 3 2 0 11 3 14
Type 1IB 0 4 8 4 6 3 2 1 26 1 27
Type 1IBs 0 0 5 0 5 4 3 1 17 0 17
Type Il 1 3 2 1 0 6 0 0 10 3 13
Total 2 25 48 21 36 35 15 4 158 28 186

Values are presented as number. Each types classification according to the standard of Hwang et al.’s classification[4].

Table 2. Cause of trauma

Slip down Fall down Fist trauma Collision TA Etc. Total
Type | 16 2 5 14 6 1 44 (23.7)
Type lIA 22 2 19 7 15 6 71 (38.2)
Type llAs 5 4 2 1 1 1 14 (7.5)
Type 1IB 8 2 5 7 2 3 27 (14.5)
Type IIBs 7 2 2 4 2 0 17 (9.1)
Type 1l 3 0 3 4 1 2 13 (7.0)
Total 61 (32.80) 12 (6.45) 36 (19.35) 37 (19.89) 27 (14.52) 13 (6.99) 186 (100.0)

Values are presented as number or number (%). Each types classification according to the standard of Hwang et al.’s classification[4].

TA, traffic accident.
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to increase, although the number was small, However,

no surgery was delayed for more than two weeks,

4, Accompanied fracture

Regarding adjacent fractures that occurred together with
nasal bone fracture, 32 patients had orbital blow-out frac-
ture (BOF), which accounted for the highest proportion,
Zygomaticomaxillary complex (ZMC) fracture and man-
dible fracture accounted for the second and third highest
proportions, respectively, Regarding the frequency of ac-
companying fracture by nasal bone fracture type, accom-
panying fracture occurred most frequently in type I,
Regarding the rate of accompanying fracture, the highest
rate was 63% in type I1IB. Similarly high rates were also
shown in type II and type IIBs. However, the overall
rate of accompanying fracture was 38.7%, which was rela-

tively low (Table 3, Fig, 2).

Table 3. Accompanying fracture

BOF ZMC Mandible Le Fort NOE Total

Type | 9 10 1 3 23/44 (52.3)
Type lIA 3 7 3 13/71 (18.3)
Type llAs 1 1/14 (7.1)
Type 1B 8 7 2 17/27 (63.0)
Type lIBs 7 3 10/17 (58.8)
Type lll 4 2 1 1 8/13 (61.5)
Total 32 29 7 3 1 72/186 (38.7)

Values are presented as number or number/total number (%).
BOF, blow-out fracture; ZMC, zygomaticomaxillary complex; NOE,
naso-orbito-ethmoid. Each types classification according to the
standard of Hwang et al.’s classification[4].
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Fig. 2. Accompanying fracture. BOF, blow-out fracture; ZMC,
zygomaticomaxillary complex; Mn, mandible; NOE, naso-orbito-
ethmoid. Each types classification according to the standard of
Hwang et al.’s classification[4].
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5. Complications

The complication types were classified according to es-
thetic deformity, hyposmia, and hypoesthesia following
Yang er all5], in addition to obstruction and pain, but
rhinorrhea was excluded because there were no appro-
priate patients. The esthetic deformity type included de-
pression, deviation as well as ecchymosis, bruise, swelling,
and scar formation. The hypoesthesia type included hypo-
esthesia and paresthesia on the nasal area. The pain type
included nasal pain and tenderness, The patients’ complica-
tions were subcategorized according to the ‘early’ type,
which occurred between one week after surgery and one
month after surgery, and the ‘late’ type, which occurred
since one month after surgery and then followed-up regu-

larly for at least three months after surgery. Of the patients,
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Fig. 3. Early complications after closed reduction. Each types classi-
fication according to the standard of Hwang et al.’s classi-

fication[4].
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Fig. 4. Late complications after closed reduction. Each types clas-
sification according to the standard of Hwang et al.’s classi-

fication[4].
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except for those who refused surgery and type I patients
who were non-indicative for surgery, the esthetic deformity
type of complications included six early cases and four
late cases. Regarding deformity, among type IIA or IIAs
patients, no one complained of deviation or depression,
while three of six early cases and two of four late cases
were observed in type IIB and IIBs patients, Two of four
late complications had a symptom of scar formation only,
and other acute complications were ecchymosis or bruise.
Regarding pain, six early cases and three late cases were
observed, which accounted for the highest proportion of
all complications, Pain was evenly observed by type, but
its frequency tended to be slightly higher in type III patients,
Regarding hypoesthesia, an early case was observed in
type IIAs and III patients, respectively. Regarding ob-
struction, one early case was observed in type IIB patients
only. Regarding hyposmia, an early case was observed

in type IIBs and III patients, respectively (Fig. 3, 4).

Discussion

Regarding age distribution, patients in their 20s, partic-
ularly male patients, accounted for the highest proportion,
This result was similar to that of a study conducted by
Small[6], which reported a male-to-female ratio of 4:1.
Turveyl7] reported that TA accounted for the highest pro-
portion of causes of fracture, In this study, however, slip
down, fist trauma, and collision were the main causes of
fracture, These results are likely to be attributable to the
fact that Pusan National University Hospital was easy to
reach and that the nearby workers and males in their 20s
were involved in many social activities, In addition, the
low occurrence rate of nasal bone fracture due to TA is
likely to be attributable to the fact that the rate of TA
is lower than that of other causes of injury and that nasal
bone fracture is easily ignored due to the other concurrent
factures that frequently occur. Regarding the fracture type,
type IIA, which is a unilaterally simple fracture according
to Hwang er al’s classification[4], accounted for the highest
proportion, while the occurrence rate of type IIAs or IIBs,
which has septal fracture without depression, was low.
This is likely to be attributable to the fact that due to the
structural feature of the nose, the patients visited the hospi-

tal mainly due to mild fracture caused by slip down,

The mean time elapsed until operation after fracture was
4.1 days. All patients underwent primary reduction within
two weeks[8,9]; however, the operation tended to be de-
layed as the fracture type became more severe, This is
likely to be attributable to the fact that due to the feature
of closed reduction, surgery was performed once the pa-
tient's edema and other symptoms were somewhat relieved
after the fracture, and that the time for surgery was delayed
as the recovery time was delayed in severe cases.

Regarding the classification of nasal bone fracture, Stranc
and Robertson’s classification[10] based on the direction
of force and clinical assessment, Harrison’s classification[11]
based on associating bones and with/without displacement,
Haug and Prather’s classification[12] based on the degree
of fracture of the nasal and adjacent bones, and Murray
et al’s classification[13] based on the pathologic criteria
and others are used. In this study, Hwang’s classification[4]
based on fracture severity, bone segment displacement,
and the presence of septal fracture, which was presented
in 2006, was used in conduct of the study by focusing
on the fracture severity and range.

Open reduction for nasal bone fracture is performed
to secure a vision field or to fix using a metal plate in
treatment of compound and comminuted fracture.
However, open reduction has the disadvantages of infection
risk and difficulty of controlling the amount of bone seg-
ment absorption. Closed reduction has the advantages of
relatively easy manipulation and short operation time but
has the disadvantage of difficulty of accurate bone segment
reduction. Thus, a proper surgical method should be se-
lected considering the fracture severity and degree of nasal
deformity[8,11]. In the case of reduction, a satisfactory out-
come was reported to have been clinically achieved in
many cases[14], and a successful prognosis in terms of
patient satisfaction and postoperative status was achieved
in children[15]. In this study, statistical analysis was per-
formed on patients who underwent closed reduction to
achieve the reliability of postoperative assessment. In the
case of type III, the patient number was small, but the
complication rate was the highest. In cases of types IIB
and IIBs, the complication rate was high. However, early
complications were observed in most type IIB cases, and
late complications were observed in type IIBs patients,

who showed the most deformity complication. In the case

Maxillofac Plast Reconstr Surg



of type III, many patients particularly suffered from pain.
This is likely to be attributable to the fact that the more
severe septal bone fracture, depression, and deviation in
type III increased the preoperative and postoperative pain,
and that the number of patients who suffered from de-
formity as a late complication was different as the patients
recognized the deformity by themselves. However, this
result means that patient satisfaction after closed reduction
is relatively lower in type IIBs or III patients than in the
other groups. Thus, for type IIBs or III patients, open reduc-
tion should be considered or the patients should be in-
formed of the possibility of postoperative septorhinoplasty.

General or local anesthesia may be selected for closed
reduction, Wild er al/[16] reported that a satisfactory result
was obtained in terms of stability or complication in reduc-
tion under sedation. Khwaja er a/[17] conducted a study
on the effectiveness of reduction under sedation, but Cook
et al[18] reported that a successful closed reduction could
be achieved under general anesthesia. In this study, how-
ever, closed reduction under systemic anesthesia was per-
formed for pain reduction during surgery, and for more
accurate nasal bone reduction, In addition, nasal plain films
were taken from all patients for effective preoperative and
postoperative evaluations[19,20], and 4-day gauze packing
with antibiotic treatment and 7-day external nasal splinting
were applied to the patients according to the conventional
treatment protocol[9].

In examination of other fractures near the nasal bone
via computed tomography, the frequency of concurrent
fracture increased the more adjacent the site is to the nasal
bone, such as BOF, ZMC fracture, and mandible fracture,
In particular, in the case of BOF, concurrent fracture was
observed in 32 of 72 cases. The rate of concurrent fracture
was high in severe cases, such as types IIB, IIBs, and III.
In the case of type I, the rate of concurrent fracture was
52.3%, which was relatively high, This is likely to be attrib-
utable to the fact that the direction impact on the nasal
bone was lower and the impact on the adjacent bone was
higher according to the direction of force application, as
shown in Stranc and Robertson’s classification[10],

Complications observed during the 3-month follow-up
after surgery included esthetic deformity, hyposmia, hypo-
esthesia, rhinorrhea, obstruction, and pain. However, in-

fection, re-fracture, or epiphora did not occur. According
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to Chung er a/[21], long-term follow-up should be required
after surgery on nasal bone fracture, for the following
reasons, First, because the nose is covered with thin soft
tissues without muscles for reconstruction of the bone, fib-
rosis, scar formation, and contracture frequently occur dur-
ing treatment[2]. Second, it is difficult to set the standard
of satisfaction evaluation. Third, the treatment goal is not
always clear. Fourth, due to the complex anatomical struc-
ture, the clinical manifestations and surgical method vary

depending on the adjacent anatomical structures[22].

Conclusion

Nasal bone fracture frequently occurs in the face, If prop-
er treatment is not provided, nasal bone fracture may cause
functional and aesthetic abnormalities, This study was con-
ducted on outpatients and emergency patients who visited
the Department of Oral and Maxillofacial Surgery in Pusan
National University Dental Hospital and Pusan National
University Hospital due to nasal bone fracture for the past
three years, to investigate the types and causes of nasal
bone fracture and to evaluate the efficacy and prognosis
of closed reduction according to the fracture classification.

The same treatment protocol was applied to all patients,
followed by follow-up of at least three months. As a result,
the complication occurrence rate was insignificant in most
cases, and in such cases, mild complications were
observed. However, postoperative pain, deformity, and hy-
poesthesia of the nasal bone were observed in type IIBs
and III patients, Therefore, closed reduction should be
considered, or postoperative septorhinoplasty should be
required, for type IIBs and III patients. Further study with
a larger number of patients and further classification is

required,
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