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Changes in nasal aesthetics following nasal bone
manipulation

S C L LEONG, M ABDELKADER, P S WHITE

Abstract
Nasal bone fractures are the commonest type of bony facial injury causing aesthetic deformity. The aim of
this study was to identify the effect of nasal trauma and fracture manipulation on the aesthetic proportions
of the nose, by comparing pre- and post-treatment nasal aesthetics. Thirty-two patients (26 men and
6 women) underwent aesthetic assessment prior to treatment of the injury by closed nasal
manipulation, 7 to 10 days after the initial injury. Standard facial aesthetic photographic assessments
were performed prior to and following manipulation. Assessment involved measurement of standard
nasal aesthetic parameters. In the nasal trauma cohort, the main anomalies in nasal aesthetics were
nasal deviation and differences in the nasal aesthetic profile. Nasal fracture manipulation successfully
reduced deviation from an average of 358 pre-manipulation to an average of 98 post-manipulation.
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Introduction

The nose is prone to injury due to its prominent pos-
ition on the face. Nasal bone fractures are the com-
monest type of bony injury of the facial skeleton.1

Facial injuries in general constitute approximately
500 000 attendances to UK accident and emergency
departments annually.2 Assault and alcohol con-
sumption have been identified as the two major
factors responsible for serious facial injuries in
adults.3 The high prevalence of nasal trauma presents
a clinical challenge to the surgeon, as these injuries
often bear long-term consequences, with the poten-
tial need for later reconstructive surgery.

The impact of nasal trauma should not be under-
estimated. Although nasal fractures are often con-
sidered as minor injuries, the incidence of
unsatisfactory nasal aesthetics, even after fracture
manipulation, is not insignificant.4 Up to one-third
of these patients have post-reduction deformities
which require reconstruction by rhinoplasty or sep-
torhinoplasty.5 In addition, the psychological
impact of nasal trauma can persist long after the
injury has occurred. The low self-esteem resulting
from patients’ perception of their deformity may
limit their ability to achieve their full potential.6,7

The primary aim of nasal fracture manipulation is
to reduce the cosmetic deformity resulting from nasal
bone fracture. While post-traumatic nasal deformity
clearly has an impact on facial aesthetics, there is at
present no ‘gold standard’ for assessing nasal

deformity, such assessment being largely a subjective
exercise. The effect of trauma on the aesthetic
dimensions of the nose is poorly described in litera-
ture. The aim of this study was to identify the effect
of nasal trauma and fracture manipulation on the
aesthetic proportions of the nose.

Method

Ethical approval was obtained from the Tayside
medical research ethics committee to recruit patients
attending the nasal fracture clinic at Ninewells Hospi-
tal and Medical School. Patients with any additional
maxillo-facial injuries were excluded, as were those
with a history of nasal or facial surgery. To reduce
the potential for inter-racial variation, the study was
restricted to subjects of Caucasian racial origin. Con-
secutive patients meeting the study criteria were
recruited over a three-month period.

All patients underwent standard closed nasal
manipulation under local anaesthetic, as described
previously,8 7 to 10 days after the initial injury. This
was performed as a day case in an operating theatre
setting. A standard rhinoplasty series of four studio
photographs was taken for each patient; the first
prior to manipulation and the second prior to dis-
charge. The following aesthetic measurements were
taken: nasal bones alignment angle, nasal tip projec-
tion (by Goode’s method), naso-frontal angle, naso-
facial angle and naso-labial angle (Figures 1 and 2).
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For statistical analysis, the paired samples t-test
(parametric) was used, as the measurements were
normally distributed. The results were compared
with aesthetic ideals as published in mainstream
facial plastic surgery literature.9

Results

Thirty-two patients fulfilled the inclusion criteria, 26
men and 6 women. The pre- and post-manipulation
nasal measurement results are compared in Tables
I and II.

Nasal bones alignment angle

Nasal bones alignment angle was defined as the devi-
ation of the bony nose from the longitudinal midline.
This was a vertical line drawn from the nasion. In a
true ‘straight’ nose, this line will align with the
nasal tip. As this was not a standard measurement
used in the study of nasal aesthetics, the ‘normal’
value was set at 08. The mean pre-manipulation
angle of the study cohort was 35.28 (Table I). This
angle was reduced to 9.98 ( p , 0.001) following
manipulation, giving a 72 per cent reduction in the
mean alignment deformity.

Nasal tip projection

Many techniques have been described to assess nasal
tip projection. This study used Goode’s method,
which compares the distance from the alar groove
to the tip with a second line from the nasion to the
tip. A higher ratio reflects greater tip projection.
Our cohort exhibited greater tip projection, with
mean ratios ranging from 0.76 to 0.82, compared
with the aesthetic ideal range of 0.55 to 0.62
(Table II). Tip projection did not change significantly
after manipulation.

Naso-labial angle

The naso-labial angle is the angular inclination of the
columella as it blends with the upper lip. In our
patients, the post-traumatic mean was 110.48 for
men and 111.78 for women. We observed no signifi-
cant change in the naso-labial angle in either group
following treatment. The post-traumatic averages
were slightly more obtuse than the ideal.

Naso-facial angle

The ideal naso-facial angle is between 30 and 408. In
addition, Powell and Humphreys suggested that the
female profile be preferably at the lower end of the
ideal range and the male profile at the upper end.
In our patients, both men and women had closely
similar mean pre-manipulation naso-facial angles,
which were within the ideal range at 36.7 and 39.28,
respectively. The mean naso-facial angle increased
following manipulation as a result of soft tissue

TABLE I

NASAL BONE ALIGNMENT ANGLE BEFORE AND AFTER FRACTURE

MANIPULATION

Alignment
angle

Pre-
manipulation

Post-
manipulation

p

Mean (8) (SD) 35.2 (9.6) 9.9 (8.4) ,0.001

SD ¼ standard deviation

FIG. 1

The nasal deviation alignment angle, representing the angle
between lines ABD and ABC. A ¼ glabella; B ¼ nasion;

C ¼ mid lip; D ¼ bony deviation

FIG. 2

Aesthetic parameters measured in the lateral view, including
the naso-labial angle (CLA), naso-frontal angle (NFR),
naso-facial angle (NFA) and Goode’s method for assessing

tip projection (i.e. the ratio of lines A vs B).
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trauma, to 50.18 in the men ( p ¼ 0.004) and to 60.18
in the women ( p ¼ 0.02).

Naso-frontal angle

The naso-frontal angle is found by drawing a line
tangent to the glabella through the nasion, which
will intersect a line drawn tangent to the nasal
dorsum. Angles in an aesthetically pleasing profile
range from 115 to 1308. The average naso-frontal
angle in our cohort was not within the ideal range
(130.48). The angle became more obtuse as a result
of manipulation-related soft tissue trauma.

Discussion

The neo-classical canon of the face is that it should be
symmetrical, with completely straight nasal align-
ment. We are not aware of any other studies that
have assessed the effect of nasal trauma on facial aes-
thetics. In this study, we have shown, as expected, that
trauma is associated with nasal deviation. Other
differences related to nasal profile, and included the
presence of a more obtuse mean naso-labial angle,
both before and after fracture manipulation
(Table II). Tip projection was also greater than the
aesthetic ideal and did not change with manipulation.
Although this may be attributed to soft tissue swelling,
we were unable to ascertain whether this was an effect
of trauma or a more normal attribute of the cohort.
The small number of ‘normal’ cohort studies that
have been done10 demonstrate that Caucasians
appear to have greater tip projection than the aes-
thetic ideal. This raises a question over whether the
aesthetic ideal should continue to be the main or
only standard used in studies on facial aesthetics.9,10

The other profile parameters (the mean naso-facial
and mean naso-frontal angles) were both greater
than the ideal mean, and both angles increased
following fracture manipulation.

Although the effect of manipulation was to success-
fully reduce deviation, persistent deviation, of almost
108 on average, occurred. Persistent deviation has tra-
ditionally been attributed to drifting of the nasal
bones back to the pre-manipulation position, due to
torque from a still deviated nasal septum.11 In an
attempt to rectify this, some authors advocate a
more conscientious approach, rather than just fracture
manipulation alone. Staffel concluded that optimising
the treatment of the fractured nose by the use of an
individually tailored protocol yielded significantly

better results than treatment by closed reduction
alone.12 Staffel suggested that, where appropriate,
the aesthetic results of the post-reduction nose could
be enhanced by a graduated protocol involving what
is effectively early rhinoplastic intervention.

. Nasal bone fractures are the commonest type
of bony injury of the facial skeleton. They
cause significant aesthetic deformity and are
thus a common reason for reconstructive
surgery

. In this study, the main changes to nasal
aesthetics following nasal trauma were nasal
deviation and an obtuse naso-labial angle

. Nasal fracture manipulation successfully
reduced deviation from an average of 3588888
pre-manipulation to an average of 988888
post-manipulation

. There was no change to nasal tip projection
following trauma. Nasal tip projection was
greater than the aesthetic ideal, which was
consistent with the average Caucasian nose

Whatever the method used to reduce nasal frac-
tures, unfavourable changes in nasal appearance
occur when there is loss of structural integrity. It
would appear from our results that a nasal fracture,
as one would expect, is associated with lateral devi-
ation. Our nasal trauma cohort also exhibited differ-
ences in mean nasal profile aesthetics when
compared with the aesthetic ideal. Some of these
differences may be due to the early effects of
trauma, while others, such as increased tip projec-
tion, may be due to the Caucasian population’s
variance from the aesthetic ideal.

Conclusions

This cohort of nasal trauma patients, when compared
with the aesthetic ideal, demonstrated changes in
both nasal alignment and nasal profile aesthetics.
These changes reflect the early effects of trauma,
but those affecting nasal profile may also reflect the
way in which the Caucasian nose varies from the aes-
thetic ideal. Nasal fracture manipulation successfully
reduced deviation from an average of 358 pre-
manipulation to an average of 98 post-manipulation.

TABLE II

NASAL PROPORTIONS IN THE FRACTURED NOSE AND THE AESTHETIC IDEAL

Parameter (Mean (SD)) Male Female Aesthetic ideal9

(mean (range))
Pre-manip Post-manip p Pre-manip Post-manip p

Naso-facial angle (8) 36.7 (5.2) 50.1 (20.0) 0.0043 39.2 (19.6) 60.1 (20.8) 0.02 36 (30–40)
Naso-frontal angle (8) 130.4 (8.8) 147 (20.3) 0.0027 129.6 (15.6) 135.1 (11) 0.35 125 (115–130)
Naso-labial angle (8) 110.4 (10.7) 109.8 (9.1) 0.59 111.7 (9.6) 109.4 (9.2) 0.18 105 (90–120)
Goode’s ratio for tip

projection
0.76 (0.16) 0.77 (0.16) 0.28 0.77 (0.15) 0.82 (0.13) 0.23 (0.55–0.62)

SD ¼ standard deviation; manip ¼ manipulation

S C L LEONG, M ABDELKADER, P S WHITE40

https://doi.org/10.1017/S0022215107008225 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215107008225


References

1 Rohrich RJ, Adams WP. Nasal fracture management:
minimising secondary deformities. Plast Reconstr Surg
2000;106:266–73

2 Hutchinson I, Magennis P, Shepard JP, Brown AE. The
BAOMS United Kingdom survey of facial injuries. Part
1: aetiology and the association with alcohol consumption.
Br J Oral Maxillofac Surg 1998;36:4–14

3 Magennis P, Shepherd JP, Hutchinson I, Brown AE.
Trends in facial injury. BMJ 1998;316:325–6

4 Mondin V, Rinaldo A, Ferlito A. Management of nasal
bone fractures. Am J Otolaryngol 2005;26:181–5

5 Green KM. Reduction of nasal fractures under local anaes-
thetic. Rhinology 2001;39:43–6

6 Hern J, Hamann J, Tostevin P, Rowe-Jones J, Hinton A.
Assessing psychological morbidity in patients with nasal
deformity using the CORE questionnaire. Clin Otolaryn-
gol Allied Sci 2002;27:359–64

7 Girotto JA, MacKenzie E, Fowler C, Redett R, Robertson
B, Manson PN. Long-term physical impairment and func-
tional outcomes after complex facial fractures. Plast
Reconstr Surg 2001;108:312–27

8 Newton CH, White PS. Nasal fracture manipulation with
intravenous sedation. Is it an acceptable and effective
technique? Rhinology 1998;36:114–16

9 Powell NB. Otolaryngology–Head and Neck Surgery.
St Louis, Missouri: Mosby Yearbook, 1993;687–701

10 Leong SCL, White PS. A comparison of aesthetic
proportions between the healthy Caucasian nose and the
aesthetic ideal. J Plast Aesth Recon Surg 2006;59:248–52

11 Illum P. Long-term results after treatment of nasal
fractures. J Laryngol Otol 1986;100:273–7

12 Staffel JG. Optimizing treatment of nasal fractures.
Laryngoscope 2002;112:1709–19

Address for correspondence:
Mr P S White,
Senior Lecturer in Rhinology,
Department of Otolaryngology,
Ninewells Hospital,
Dundee DD1 9SY,
Scotland, UK.

Fax: (þ44) 1382 632 816
E-mail: paulw@tuht.scot.nhs.uk

Mr P S White takes responsibility for the integrity of the
content of the paper.
Competing interests: None declared

NASAL AESTHETICS AFTER NASAL BONE MANIPULATION 41

https://doi.org/10.1017/S0022215107008225 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215107008225

