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INTRODUCTION
Nasal bone fractures, which are the most common type of facial 
bone fractures [1-5], often result in structural or functional 
complications. Surgical results vary depending on the type of 
nasal bone fracture and/or the presence of septal fracture or de-
viation, even after surgery. Surgical treatments for nasal bone 
fracture include closed reduction, open reduction, and rhino-
plasty, of which closed reduction is the standard treatment be-
cause it enables safe, simple, and effective reduction [1,2]. Pre-
vious studies have dealt with aesthetic and structural aspects of 

nasal bone reduction and postoperative patient satisfaction 
limited to the nasal bone [2,3,6]. Choi et al. [2] studied differ-
ences in aesthetic and functional satisfaction with closed reduc-
tion according to the fracture type, site, and severity. Kang and 
Han [3] and Park et al. [6] measured objective outcomes 
through facial computed tomography. However, little is known 
about how facial bone fracture reduction affects health-related 
quality of life, with the exception of the study conducted by 
Kaukola et al. [7] on patients with zygomatic fractures. There-
fore, this study evaluated changes in overall quality of life and 
its dimensions in patients who underwent closed nasal fracture 
reduction not specifically associated with nose function. The 
15-dimensional health-related quality of life (15D-HRQoL) 
survey [8] was administered immediately after surgery and at a 
long-term (3 months) follow-up.
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METHODS
Patients
A total of 120 patients aged 18 and over who were diagnosed 
with acute nasal bone fracture from February 2018 to Decem-
ber 2019 completed the survey. Patients with open fracture, 
other facial bone fractures (e.g., zygoma fracture, frontal sinus 
fracture, or orbital wall fracture), and a previous history of nasal 
bone fracture or nasal surgery (e.g., rhinoplasty or septoplasty) 
were excluded. Only patients with complete bilateral fractures 
who underwent nasal packing after bilateral bone reduction 
were included.

Surgical procedure
In all patients, operations were performed by the same surgeon 
(NGK) using closed reduction under general anesthesia. In or-
der to anesthetize the local area and reduce the risk of bleeding, 
a gauze containing 1% lidocaine and 1:100,000 epinephrine was 
packed into the nasal mucosa for about 10 minutes. The frac-
ture site was confirmed by physical examination and orbital 
three-dimensional computed tomography in advance, and then 
denoted with a marker. After manual palpation inside the nasal 
cavity and checking the fracture site, the elevator was posi-
tioned and lifted in the lateral or superior direction. The sym-
metry and continuity of the nasal bone were confirmed by vi-
sual inspection and palpation. After reduction, Merocel (Fabco 
Inc., London, UK) was packed directly below the fractured area 
in the nostrils on both sides, and external splints (Megan Inc., 
Seoul, Korea) were positioned outside the nose to maintain and 
protect the nasal bone contour.

15D-HRQoL questionnaire
The 15D-HRQoL is a generic, comprehensive, 15-dimensional, 
standardized, self-administered measure of health-related qual-
ity of life (HRQoL) that can be used both as a profile and single 
index score measure [8]. The 15 dimensions measured on the 
15D-HRQoL are mobility, vision, hearing, breathing, sleeping, 
eating, speech, excretion, usual activities, mental function, dis-
comfort and symptoms, depression, distress, vitality, and sexual 
activity. 

The meaning of each item is as follows: (1) mobility refers to 
whether one can walk indoors or outdoors; (2) vision refers 
whether one can read the letters in a newspaper or on TV well; 
(3) hearing refers to the ability to hear and speak well without 
hearing aids; (4) breathing deals with whether there is any diffi-
culty in breathing due to changes in body movements; (5) 
sleeping refers to whether one can sleep normally without the 
help of medication or a break in the middle; (6) the eating di-

mension evaluates whether one can eat by oneself; (7) speech 
refers to whether one can speak fluently without stuttering; (8) 
excretion refers to whether there are problems with urination 
and defecation; (9) usual activities correspond to whether one 
can easily perform work, housework, studying, and other rou-
tine activities; (10) mental function indicates whether one can 
think logically without memory problems; (11) discomfort and 
symptoms deal with whether there is any physical discomfort 
such as pain, itchiness, or nausea; (12) depression refers to 
whether one is depressed or melancholic; (13) distress refers to 
whether one experiences nervousness, tension, or anxiety; (14) 
vitality refers to whether one feels healthy or energetic; and (15) 
sexual activity deals with whether one’s current health condi-
tions affect sexual life.

Responses for each dimension were categorized into five non-
overlapping levels that ranged from no problems to severe 
problems. Respondents chose the level that best described their 
current health status by ticking the appropriate box. The 15D-
HRQoL score represents overall HRQoL and ranges from a 
maximum score of 1 (full health) to a minimum score of 0 
(equivalent to being dead) [9]. 

The 15D-HRQoL questionnaire was given to patients the day 
after surgery during hospitalization, while the 3-month follow-
up surveys were conducted at our outpatient clinic. At the 
3-month follow-up, five other questions were asked about the 
functional and cosmetic aspects of the nose, focusing on the 
presence or absence of nasal symptoms and dissatisfaction or 
satisfaction.

Statistical analysis
In the statistical comparison of 15D-HRQoL scores between 
the day after surgery and the 3-month follow-up, the data for all 
15 dimensions did not satisfy the normality assumption, so the 
paired t-test (a parametric test) was not performed. Instead, the 
p-value was derived by performing the Wilcoxon signed-rank 
test (a nonparametric test). In addition, the results for both time 
points were expressed as a bar graph using average values and 
95% confidence intervals. The demographic characteristics of 
patients were expressed as percentages (e.g., for sex and history 
of injuries) or as mean and standard deviation (for age). The 
statistical program R 3.6.3. (R Core Team, Vienna, Austria, 
2019) was used for all items.

RESULTS
Of the 120 patients, 92 were men and 28 were women, and the 
average age was 36.1 years. The most common causes of trauma 
were falling or slipping (n= 36), followed by traffic accidents 
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(n= 24), assault (n= 20), sports-related accidents (n= 20), and 
other causes (n= 20). Other causes included injuries due to fly-

ing or falling objects and injuries at work (Table 1).
In the 15D-HRQoL evaluation conducted the day after sur-

gery, excretion (0.13± 0.13) was the item with the lowest score, 
while vision and hearing received scores of 1, corresponding to 
full function (Fig. 1). Low scores were also recorded for dis-
comfort, breathing, sleeping, distress, and speech (Table 2). At 
the 3-month follow-up, the distress item had the lowest score, 
at 0.47± 0.24 points, followed by breathing (0.62± 0.26), sleep-
ing (0.63± 0.23), and discomfort (0.74± 0.19) points (Fig. 2).

Upon comparing the mean 15D-HRQoL values recorded on 
the day after surgery and at the 3-month follow-up, highly sta-
tistically significant (p< 0.001) improvements were found for 
breathing, sleeping, speech, excretion, and discomfort (Fig. 3). 
Statistically significant changes, albeit with higher p-values, 
were also found for distress (0.10± 0.18, p= 0.009) and usual 
activities (0.06± 0.16, p= 0.048) (Table 2). 

Regarding nasal symptoms, at 3 months after surgery, there 

Table 1. Demographics of the patients included in this study
Characteristics Value

Sex

   Male 92 (76.67)

   Female 28 (23.33)

Age (yr) 36.10±17.73

Main causes of nasal bone fracture

   Assault 20 (16.67)

   Traffic accident 24 (20.00)

   Falling or slipping 36 (30.00)

   Sports-related accident 20 (16.67)

   Others 20 (16.67)

Total 120

Values are presented as number (%) or mean±SD.
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Fig. 1. Immediate postoperative (1 day) quality of life scores of patients who underwent closed reduction for a nasal bone fracture (means with 
95% confidence intervals).
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Fig. 2. Three-month follow-up quality of life scores of patients who underwent closed reduction for a nasal bone fracture (means with 95% 
confidence intervals).
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were 31 patients (25.83%) with nose obstruction, 25 (20.83%) 
with snoring, 12 (10.00%) with pain, 11 (9.17%) with nasal se-
cretions, and 29 (24.17%) with aesthetic dissatisfaction (Table 3).

DISCUSSION 
Closed reduction is the standard surgical method for nasal 
bone fractures [1-4], which are the most common fracture of 
the facial bones. Kaukola et al. [7] evaluated the quality of life of 

patients undergoing reduction due to zygomatic fractures and 
investigated the symptoms of patients who continued to com-
plain of discomfort even months after surgery. Instead, this 
study dealt with nasal bone fractures, which are more common, 
and analyzed data from a questionnaire administered to pa-
tients the day after surgery and 3 months after surgery.

In this study, the HRQoL dimensions of excretion, discom-
fort, breathing, sleeping, distress, and speech had low scores the 
day after surgery. The low scores for excretion may be explained 
by excretory dysfunction resulting from general anesthesia. 
Furthermore, nasal packing on both sides causes discomfort, 
which may have resulted in difficulties in breathing and speech 
due to the need to breathe through the mouth. Regarding the 
low scores for sleeping, interviews with patients who had diffi-
culty sleeping demonstrated that the most common sleeping 
problem was insomnia caused by breathing difficulties result-
ing from nasal packing, followed by pain.

The low scores for distress may have reflected both stress due 
to surgery itself and stress associated with one’s cosmetic ap-
pearance. Among the six impaired dimensions of HRQoL on 
the day after surgery, breathing, sleeping, speech, excretion, and 
discomfort had significantly improved by 3 months later. The 
improvement in excretion scores may be explained by recovery 

Table 3. Persistent nose-related symptoms at a 3-month follow-up 
after surgery

Symptoms No. of patients with symptoms after 
3 months (%)

Nose obstruction 31 (25.83)

Snoring 25 (20.83)

Pain 12 (10.00)

Nasal excretion 11 (9.17)

Aesthetic dissatisfaction 29 (24.17)
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Fig. 3. Comparisons of postoperative and 3-month follow-up quality of life scores of patients who underwent closed reduction for a nasal bone 
fracture (means with 95% confidence intervals). a)p<0.05, b)p<0.01, c)p<0.001.
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Table 2. Quality of life scores of patients who underwent closed re-
duction for a nasal bone fracture postoperatively and at a 3-month 
follow-up

Variable
Quality of life

p-valuePostoperative 
(1 day)

3-Month 
follow-up 

1 Day to 
3 months

Mobility 0.97±0.08 0.99±0.05 0.02±0.06 0.346

Vision 1 1 0 -

Hearing 1 1 0 -

Breathing 0.28±0.23 0.62±0.26 0.35±0.29 <0.001a)

Sleeping 0.35±0.16 0.63±0.23 0.28±0.25 <0.001a)

Eating 0.92±0.12 0.95±0.10 0.02±0.08 0.149

Speech 0.44±0.20 0.87±0.17 0.42±0.28 <0.001a)

Excretion 0.13±0.13 0.77±0.21 0.63±0.28 <0.001a)

Usual activities 0.81±0.19 0.87±0.17 0.06±0.16 0.048a)

Mental status 1 1 0

Discomfort 0.22±0.20 0.74±0.19 0.52±0.28 <0.001a)

Depression 0.95±0.14 0.97±0.09 0.02±0.06 0.346

Distress 0.37±0.22 0.47±0.24 0.10±0.18 0.009a)

Vitality 0.89±0.17 0.95±0.10 0.06±0.14 0.053

Sexual activity 0.88±0.23 0.91±0.17 0.03±0.09 0.072

Values are presented as mean±SD.
a)p-values were determined by the Wilcoxon signed-rank test, statistically significant,  
p<0.05.
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from general anesthesia, and it is likely that resolution of the in-
convenience posed by nasal packing accounted for the im-
provements in breathing, sleeping, speech, and discomfort. 

At 3 months after surgery, despite significant improvements, 
distress, breathing, and sleeping continued to have low scores, 
and patients still reported difficulties in daily life. The low 
scores for these items and the results regarding additional nasal 
symptoms at 3 months after surgery imply that the possibility 
of breathing and sleeping difficulties being induced by nose ob-
struction and snoring cannot be excluded. Similarly, it cannot 
be ruled out that distress resulting from pain and aesthetic dis-
satisfaction may have contributed to low scores. In a study on 
long-term (after 6 months) postoperative complications by 
Choi et al. [2], 22.95% of patients who received reduction after 
nasal bone fracture complained of functional complications re-
gardless of fracture type, with 11.47% of patients reporting na-
sal obstruction, 4.92% reporting rhinorrhea, 3.28% reporting 
pain, and 3.28% reporting nasal bleeding. In addition, 22.95% 
of the patients had aesthetic complications, including a deviated 
nose in 19.67% of patients, hump nose in 1.64%, and saddle 
nose in 1.64%. These functional and aesthetic complications 
can contribute to reductions in quality of life.

However, the questionnaire survey conducted in this study 
did not allow a comparison of preoperative and postoperative 
results, because no data were available from before trauma. An-
other limitation is the lack of longer-term postoperative data. 
Only 3 months of follow-up cannot be considered to indicate 
definitive outcomes. Therefore, it is unclear whether symptoms 
that existed before surgery may have persisted during long-
term follow-up. Additionally, the type of fracture and the surgi-
cal technique used may also affect quality of life, especially in 
patients with septal fractures. 

 In summary, HRQoL improved from the day after the closed 
reduction of a nasal fracture to 3 months postoperatively, but 
distress, breathing, and sleeping continued to cause some in-
conveniences, which affected HRQoL. Postoperative nasal ob-
struction, snoring, pain, and aesthetic dissatisfaction cannot be 
excluded as causes of diminished quality of life. Therefore, re-
duction should be performed carefully, with due consideration 
of septal deviation, irregularity, and asymmetry during surgery. 
In addition, attention should be paid to pain control after sur-
gery as a way to improve patients’ quality of life.
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