
24

Copyright © 2019  The Korean Cleft Palate-Craniofacial Association
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ 
licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

www.e-acfs.org
pISSN 2287-1152
eISSN 2287-5603

O
rig

in
al

 A
rt

ic
le

INTRODUCTION
Nasal bone fracture is the most common type of facial bone 
fracture. Closed reduction, which can be conducted under gen-

eral or local anesthesia, has been the primary treatment modal-
ity for such fractures. Closed reduction under general anesthe-
sia generally involves admission and hospitalization, perform-
ing pre-operation tests for general anesthesia, and additional 
cost. Comorbidities related to use of general anesthesia should 
also be considered. Asch and Walsham forceps, Boies elevators, 
and blade handles are routinely used in the reduction of nasal 
bone fractures. However, closed reduction using these instru-
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Background: Closed reduction of the fracture under general or local anesthesia with elevators 
or forceps is widely used to treat nasal bone fractures. However, operating under general anes-
thesia increases the risk of morbidity and raises the cost of management. Furthermore, using for-
ceps or elevators may cause undercorrection, new fractures, mucosal damage, and nasal hemor-
rhage. We therefore performed manual reduction under local anesthesia, using the little finger, to 
minimize the demerits of treatment under general anesthesia with forceps or elevators and aimed 
to assess functional and aesthetic outcomes, and patient satisfaction.
Methods: Patients who visited the plastic and reconstructive surgery department between No-
vember 2016 and November 2017 with nasal bone fractures and treated by a single surgeon were 
prospectively followed up. Patients with simple unilateral or bilateral nasal bone fractures were 
treated with bedside finger reduction under local anesthesia and patients with comminuted nasal 
bone or septal fractures were scheduled for closed reduction under general anesthesia.
Results: Of 84 patients, 28 met the inclusion criterion and underwent bedside finger reduction 
under local anesthesia. Twenty-seven patients (96.4%) were successfully contacted via telephone 
for survey. Twenty-three (85.2%) showed good and three (11.1%) showed fair results. All 27 pa-
tients (100%) were satisfied with their postoperative function and 25 (92.6%) were satisfied with 
their postoperative aesthetic result. Twenty-five patients (92.6%) preferred the finger reduction 
method under local anesthesia over closed reduction under general anesthesia. 
Conclusion: Finger reduction under local anesthesia in patients with mild unilateral or bilateral 
nasal bone fractures is an easy and efficient procedure with high patient satisfaction and favor-
able postoperative functional and aesthetic outcomes.
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ments is usually conducted blindly and may lead to undercor-
rection, new fractures, mucosal damage, and nasal hemorrhage. 

Finger reduction of nasal bone fractures under general anes-
thesia is well documented [1,2]. However, only a few studies 
have investigated the effectiveness of manual reduction con-
ducted under local anesthesia, and they do not contain detailed 
reports on patient-assessed pain and satisfaction. We therefore 
conducted a prospective cohort study to evaluate the postoper-
ative functional and aesthetic outcomes and patient satisfaction 
following finger reduction under local anesthesia. 

METHODS
Study population
We conducted a prospective cohort study of 84 patients, each 
with a chief complaint of a fractured nose, treated at the plastic 
and reconstructive surgery department from November 2016 
to November 2017. Fracture diagnosis was based on clinical 
history, plain radiograph of the nasal bones, facial bone com-
puted tomography (CT), and physical examination. The inclu-
sion criterion for bedside finger reduction under local anesthe-
sia was simple unilateral or bilateral nasal bone fracture with 
apparent asymmetry. The exclusion criterion was apparent 
symmetry with no prominent fracture or deviation on plain X-
ray and facial bone CT. Patients with comminuted nasal bone 
or septal fractures were scheduled for closed reduction under 
general anesthesia and were also excluded from the study.

Operation and evaluation method
The finger reduction method is similar to the conventional 
closed reduction methods except that the reduction is done 
with the physician’s fingers without using a nasal elevator, blade 
handle, or forceps. The patient is seated with head support in 
an examination chair in the clinic office. After filling the nasal 
cavity under the fractured area with gauze soaked in 1% lido-
caine and 1:100,000 epinephrine and waiting for 15 minutes, 
the physician used the volar side of the fifth finger to examine 
the fracture area from inside the nasal cavity. Aseptic poly-
gloves and ointment were used to ease the movement of the ex-
amining finger. Depending on the findings from the plain ra-
diograph and facial bone CT, the volar side of the finger was 
placed right below the fractured nasal bone and lifted laterally 
or superiorly as if done by an instrument [3]. The end-point of 
reduction was when bony continuity was felt with the finger 
and symmetry was restored. If the fracture was adjudged to be 
overcorrected, it was readjusted by applying counterpressure on 
the raised fractured bone with the other fingers. After the re-
duction was completed and nasal bleeding was evaluated, inter-

nal fixation was performed using Merocel (Medtronic Inc., 
Minneapolis, MI, USA) and Denver Splint (Summit Medical 
Inc., St. Paul, MI, USA) was used for external fixation and pro-
tection. Pain was assessed using the visual analog scale (VAS), 
with values from 0 to 10 (0, no pain; 10, unbearable pain). All 
procedures were performed by a single physician (YJL), a plas-
tic and reconstructive surgery resident, under the supervision 
of the advisor.

Patient follow-up
The patients were followed up 5 days later in the clinic office, 
with nasal lateral and Water’s view plain radiographs and facial 
bone CT taken just before the appointment. After evaluating 
the radiographs and CT scans, physical examination was con-
ducted, and the symmetry and reduction state were evaluated.

If a result was poor or unchanged, with asymmetry and insuf-
ficient reduction or collapsed nasal vault, the result was marked 
as “poor” and the patient was scheduled for closed reduction 
under general anesthesia.

If a result was fair, with symmetry but with insufficient reduc-
tion, insufficient nasal vault shape, and unsatisfactory align-
ment seen on radiograph or CT, the result was marked as 
“mild” and the patient was sent home after Denver splint reap-
plication.

If a result was good, with appropriate correction of the overall 
nasal vault, normal to suboptimal alignment, and apparent 
symmetry, the result was marked as “good” and the patient was 
sent home after Denver splint reapplication.

The patients were followed up for at least 6 months after nasal 
reduction and contacted by telephone for survey using a struc-
tured questionnaire. Patients were asked to compare the sym-
metry of their nose before and after the treatment using a scale 
of 1 (very asymmetric) to 4 (very symmetric), and to assess 
their overall functional (breathing) and aesthetic satisfaction 
using a scale of 1 (very poor) to 10 (very satisfied). The patients 
were also asked if they would prefer the finger reduction meth-
od under local anesthesia to closed reduction under general an-
esthesia if they had a similar trauma and needed treatment.

Statistical analysis
The data set was organized in Excel (Microsoft Corp., Red-
mond, WA, USA). All analyses were performed using SPSS ver. 
13.0 (SPSS Inc., Chicago, IL, USA). The results are presented as 
mean± standard error of the mean. 

RESULTS
Of the 84 patients who visited the clinic with nasal bone frac-
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tures, 28 met the inclusion criterion and underwent bedside 
finger reduction under local anesthesia. Twenty-seven patients 
(96.4%) were successfully contacted by telephone for the study. 
Follow-up was carried out for a minimum of 6 months follow-
ing nasal reduction.

Regarding patient demographics, 17 patients (63%) were male 
and 10 (37%) were female. Patients were aged 11–66 years (av-
erage, 32.33 years). Patients presented to our unit on an average 
of 4.7 days (range, 1 to 18 days) following injury. Fourteen pa-
tients (51.9%) had L1 fractures, 12 (44.4%) had L2 fractures, 
and 1 (3.7%) had F2 fracture. The average follow-up period for 
the survey was 13.2 months (range, 9 to 19 months) after treat-
ment (Table 1).

At treatment, the average VAS score was 6.19± 0.38, and three 
patients (11.1%) had minimal bleeding (Fig. 1). After treatment 
and postoperative follow-up, 23 patients (85.2%) showed good 
results (Figs. 2-5) and three patients (11.1%) showed mild re-
sults (Fig. 6). One patient (3.7%) had a poor result and was re-
scheduled for closed reduction under general anesthesia. After 
follow-up with the questionnaires, the average scores assigned 
for symmetry by the patients were 2.04± 0.13 before treatment 
and 3.76± 0.08 after treatment (Fig. 7). The average satisfaction 
scores for functional and aesthetic outcomes were 4.89± 0.06 
and 4.67± 0.12, respectively (Fig. 8). All 27 patients (100%) were 
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Fig. 1. Average visual analog scale score at treatment.

Average score (n= 27)

Table 1. Demographics
Variable Value

Sex

   Male  17 (63)

   Female  10 (37)

Fracture grade   

   L1   14 (51.9)

   L2   12 (44.4)

   F1 0

   F2  1 (3.7)

Unilaterality

   Right  7 (25.9)

   Left  7 (25.9)

   Bilateral 13 (48.1)

Nasal bleeding

   Bleeding   3 (11.1)

   No bleeding  24 (88.9)

Age (yr) 32.33 (11–66)

Treatment time after trauma (day) 4.74 (1–18)

Follow-up time (mo) 13.2 (9–19)

Values are presented as number (%) or average (range).
L1, lateral impact, unilateral nasal vault fracture; L2, lateral impact, bilateral nasal 
vault fracture; F1, frontal impact, nasal tip fracture; F2, frontal impact, nasal tip, and 
nasal septum fracture.

satisfied with their functional outcome and 25 patients (92.6%) 
were satisfied with their aesthetic result. When asked what 
method of treatment they would prefer if they were treated for 
the same kind of trauma again, 25 patients (92.6%) said they 
would prefer the finger reduction method under local anesthe-
sia and only two patients (7.4%) said they would prefer closed 
reduction under general anesthesia because they were afraid of 
the pain (Table 2).

DISCUSSION
Patients with nasal bone fractures usually visit the plastic sur-
gery clinic. Closed reduction of nasal bone fractures is a widely 
accepted treatment modality aimed at using a minimally inva-
sive method to achieve good long-term results. Although re-
duction methods involving the use of forceps, elevators, and 
handles are widely reported in medical literature [4-9], some 
studies describe methods where fractured bones are reposi-
tioned using instruments and fine-adjusted externally by hand 
[10]. Although the use of fingers for the manipulation and re-
duction of nasal bone fractures is not common, satisfactory 
outcomes have been reported with this technique under general 
anesthesia [2,3,11]. However, evaluation of patient tolerance 
and satisfaction of this technique under local anesthesia is not 
well documented.

The use of fingers for manipulation and reduction is advanta-
geous as it minimizes damage to the nasal mucosa and reduces 
the incidence of nasal hemorrhages which could occur with the 
use of an instrument for reduction [1]. Nasal mucosal injury 
with bleeding is commonly seen after closed reduction with an 
instrument and can be a factor in the development of mucosal 
contracture and deformity over time. Many different approach-
es have being proposed to reduce mucosal injury during reduc-
tion but they are more invasive than conventional methods 
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Fig. 3. (A) A 25-year-old male patient visited the clinic with a bilateral nasal bone fracture (L2 grade: lateral impact, bilateral nasal vault 
fracture) 6 days after trauma. The fracture was treated using manual finger reduction. (B) Satisfactory reduction was seen on computed 
tomography 8 days after the treatment. (C) Symmetry is seen on the photograph taken 16 months after the treatment.
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Fig. 2. (A) A 27-year-old female visited the clinic with a right unilateral nasal bone fracture (L1 grade: lateral impact, unilateral nasal vault 
fracture) 1 day after trauma. She was treated with manual finger reduction on the clinic chair; merocel was applied with Denver splint. (B) Five 
days after treatment, merocele and Denver splint was removed, and satisfactory reduction was seen on the facial bone computed tomography. 
(C) Symmetry is seen on the photograph taken 10 months after treatment. (D) Three-dimensional reconstruction model of fracture before 
treatment. (E) Three-dimensional reconstruction model of fracture 5 days after treatment.
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Fig. 4. (A) A 23-year-old male patient visited the clinic with a bilateral nasal bone fracture (L2 grade: lateral impact, bilateral nasal vault 
fracture) 3 days after trauma. The fracture was treated using manual finger reduction. (B) Satisfactory reduction was seen on computed 
tomography 8 days after the treatment. (C) Symmetry is seen on the photograph taken 10 months after the treatment.
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Table 2. Treatment preference of patients
Treatment choice No. (%)

Manual finger reduction under local anesthesia 25 (92.6)

Reduction under general anesthesia 2 (7.4)

Patients preferred manual finger reduction under local anesthesia to reduction under 
general anesthesia, when asked what method of treatment they would prefer if they 
were to undergo the same trauma again. 

5

4

3

2

1

Ov
er

al
l s

at
isf

ac
tio

n 
sc

or
e 

Fig. 8. Patient satisfaction for functional and aesthetic results (n=27).

Functional Aesthetic 

Fig. 5. (A) A 22-year-old male patient visited the clinic with a unilateral nasal bone fracture (L1 grade: lateral impact, unilateral nasal vault 
fracture) 2 days after trauma. (B) Computed tomography 5 days after the treatment. (C) A 29-year-old male patient visited the clinic with a 
bilateral nasal bone fracture (L2 grade: lateral impact, bilateral nasal vault fracture) 2 days after trauma. (D) Computed tomography 3 days after 
the treatment.
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Fig. 7. Patient-assessed symmetry before and after treatment (n=27).

Before treatment 

Fig. 6. Postoperative result on follow-up.

Postoperative result

Mild (n= 3)

Poor (n= 1) Good (n= 23)

85%

11%

4%

After treatment 
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[12]. In this study, following finger reduction, bleeding oc-
curred in only three patients (11.1%) and the bleeding was 
minimal in all three cases. 

Studies show that prompt reduction increases the likelihood 
of favorable results [13-16], and it should be performed 3–10 
days after trauma when the swelling has subsided [1]. In this 
study, finger reduction was performed on an average of 4.7 days 
following injury. All patients were able to receive treatment on 
the day of their clinic visit because finger reduction under local 
anesthesia can be performed in the clinic examination chair 
with no need for blood tests or an operation room, unlike in 
procedures performed under general anesthesia. 

This technique allows for easy determination of the exact con-
dition of the fractured bone and of the exact area to be manual-
ly reduced because the nasal mucosa is thin and directly at-
tached to the bone [3]. Furthermore, the strength and direction 
of the force applied to the fractured area can be easily regulated 
by the physician with direct palpation. Finger reduction also 
causes minimal swelling and allows for easy evaluation of the 
result of the procedure. The limitations to this method include 
the different finger sizes of physicians and the different nasal 
cavity sizes of patients. In this study, the physician’s little fingers 
were small enough for insertion into the nasal cavities, for pal-
pation, and treatment of all the cases. However, this method 
would be difficult to execute if the physician had relatively big-
ger little fingers, or if the patients had relatively small nasal cavi-
ties. Further, patient selection was limited to fractures not in-
volving the nasal septum, as reduction of severe nasoethmoid 
fractures or nasal septum fractures would be difficult to treat 
manually.

Although the average VAS score at treatment was 6.19 (range, 
0 to 10), 25 of the 27 patients said that the pain was brief and 
tolerable and that they would prefer finger reduction treatment 
under local anesthesia to closed reduction under general anes-
thesia if they have a similar trauma in the future. This may be 
because the pain felt by patients is only a sharp but tolerably 
short pain, and because of uncertainty of a better result with 
treatment under general anesthesia.

This study does not seek to discourage the use of reduction 
methods with instruments or reduction under general anesthe-
sia, as they have many advantages. However, we reckon that 
preliminary examination and initial attempt at fracture reduc-
tion using the finger can facilitate better assessment of the frac-
ture and lead to a more accurate and tolerable reduction. In ad-
dition, as patients are generally anxious about treatment with 
instruments under local anesthesia and about undergoing sur-
gery under general anesthesia, this method can be an ideal ini-
tial treatment method.

Finger reduction of nasal bone fractures under local anesthe-
sia saves time and space, has no need for instruments, and of-
fers high patient tolerance and satisfaction. Therefore, it can be 
a useful initial treatment for nonsevere nasal bone fractures en-
countered in daily clinical practice.
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