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Nasal bone fracture is the most commonly seen facial fracture. Conventional
nasal radiography, in some cases, cannot help its diagnosis. Recently ultrasonography
has been used to diagnose these fractures. The diagnosis is made by physical examination.
The aim of this study was comparison of ultrasonography and conventional radiography
in the diagnosis of new nasal bone fractures in adults. This study is a prospective study
which was performed among 124 patients more than 15 years old suffering from new
nasal bone fractures. The sonographist was not aware of the results of clinical examinations
and conventional nasal radiographies. The bilateral nasal radiography, waters view and
nasal bone ultrasonography were carried out in all patients and the results were compared
to the patient’s clinical examinations. In diagnosis of nasal dorsum fracture, lateral X-
Rays sensitivity was 64% and specificity was 77.1% (P-Value < 0.05) and ultrasound
sensitivity was 95.5% and specificity was 97.1% (P-Value = 0.375). In diagnosis of nasal
lateral fracture, Waters view sensitivity was 53.7% and specificity was 78.6% (P-Value =
0.375) and ultrasound sensitivity was 88.9%and specificity was 98.6% (P-Value = 0.125).
We found that in diagnosis of nasal bone fractures in adults, ultrasonography is more
sensitive and specific than conventional X-Rays. Therefore according to our experiences,
ultrasonography is superior over conventional X-Rays in the diagnosis of new nasal bone
fractures in adults.
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Nasal bonefracturesarethe most common
fracturesinthe maxillofacial traumain human. The
diagnosis is made by physical examinations.
Symptoms and sings of nasal bone fractures
include: nasal deformity (nasal asymmetry, nasal
deviation), tenderness, epistaxis, nasal swelling,
nasal obstruction, local pain or headache,

* To whom all correspondence should be addressed.
E-mail: Ahvaz.ent@gmail.com, Saki-n@ajums.ac.ir

periorbital ecchymosis, nasal boneinstability and
crepitation. However these symptoms and sings
may be transient or may not be seen. In most
patients after trauma, created edemacovers partial
deformities and may prevent evaluation of
crepitation and nasal bone instability.
Reexamination of the patient 2 or 3 dayslater will
allow for better appreciation of these deformities
after swelling has decreased. Reduction commonly
isdone 7 days (before 10 days) after traumaunder
local or general anesthesia® .
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Despiteclear evidencethat plain filmsdo
not have a role in the management of nasal
fractures, these studies are frequently obtained to
evaluate individuals after nasal traumatl?3.
Radiographies commonly include lateral nasal X-
Ray to evaluate nasal dorsum and Occipitomental
or Waters views to evaluate lateral nasal walls.
The main criticism about the conventional
radiographies is unacceptable level of predictive
value because of several false positive and
negative results from them. An investigation by
deLacey et al. showed that 66% of control subjects
had a false-positive x-ray diagnosis using Waters
(occipitomental) view radiographst. Clayton and
L esser reported that 25% (7 of 28) of their patients
required surgical intervention on clinical grounds
despite having negative x-ray reports’. In achild,
x-ray evaluation of nasal trauma proves to be of
even less value than in the adult. On the other
hand reduction in children should be carried out
under general anesthesia. The other problem is
probableinjuries caused by surgical interferences
in children. Therefore proper diagnosis before
reduction ismore fundamental in children 82,

Another which recently has been used to
diagnose these fractures is ultrasonography, a
common easy method involving no additional
radiation exposure. The value of ultrasonography
as a diagnostic tool for the detection of “bone”
fractures (For example, in congenital hip
dislocation, fractures of the radial or clavicular
bone, or fractures of the ribs or skull) has been
proven in various studies**®’. It can be carried
out early after trauma. In addition, many images
could be taken from one patient, with minimal
discomfort to the patient and usually the patient
cooperation is not needed. Most centerscan doit.
It can be carried out by an otolaryngologist and it
can be done during pregnancy”81°,

Diagnosis of nasal bone fractures is
usually done clinicaly early after trauma. In this
situation development of edema makes accurate
evaluation difficult. Ultrasonography can becarried
out for such evaluation”*.

Theaim of this study was comparison of
ultrasonography and conventional radiography in
the diagnosis of new nasal bonefracturesin adults.
Practical purposesinclude:

1 The use of ultrasonography for early
diagnosis of nasal fractures.

2 Replacing plain X-Ray by ultrasonography
as afirst paraclinical step in the diagnosis
of nasal fractures.

3 The use of ultrasonography in the
diagnosis of nasal fracture can be invoked
for documented recorded in forensicissues.

4 The use of ultrasonography is cases in
which plain X-Ray is contraindicated, such
as pregnancy.

Methods

This study is a prospective study which

was performed among 124 patients more than 15

yearsold suffering from new nasal bonefractures.

From September to December 2011, 152 patients

over 15 yearsold who had nasal fractureclinically

were evaluated in lmam Khomeini Hospital (Iran,

Ahvaz University). All patients were evaluated

clinically during thefirst hours after traumaand 3-

4 dayslater by otolaryngologists. Twenty four (24)

patients were excluded because of a history of an

old fracture and 4 patients were excluded because
of a history of rhinoplasty. So 124 patients were
evaluated. During thefirst day after trauma, in all
patients, bilateral nasal X-Rays, waters X-Ray and
nasal bone ultrasonography were carried out and
the results were compared to the patient’s clinical
examinations.(Figure 1 and 2) Sonographist was
not aware of results of clinical examinations and
nasal X-Rays. Sonographist used the 10 MHz
linear ultrasound transducer probe in this study

(ZimensAdaraG40 Ultrasound, Germany). Statistic

analysis was done by McNemar test.

RESULTS

One hundred and twenty four (124)
patients, between 15—61 year old (Mean age 24.6),
with a history of new nasal trauma and clinical
sign of nasal bones fracture, without a history of
an old nasal bone fracture or nasal surgery, were
evaluated by X-rays and ultrasonography.
Nineteen (19) patients(15.3%) had dorsal and lateral
wall fractures together, 70 patients (56.5%) had
fracture of nasal dorsum only and 35 patients
(28.2%) had |ateral nasal wall fracture only. Thirty
five (35) patients (28.2%) were Female and 88
patients (71.8%) wereMale. The paraclinical results
are shownin thetables 1 and 2.

Of 65 patient who had dorsal fracturein
their radiography, 57 ones (87.7%) had dorsal
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Table 1. Investigating nasal dorsum fracture in the patients

Paraclinical Clinically fractured Noclinical fracture

Results Number Percent Number Percent
Lateral nasal bone X-Rays Fracture 57 87.7 8 12.3

No fracture 32 54.2 27 45.8
Ultrasonography Fracture 85 98.8 1 12

No fracture 4 105 34 89.5

Table 2. Investigating lateral nasal wall fracture in the patients

Paraclinica Clinically fractured Noclinical fracture

Results Number Percent Number Percent
Waters view Fracture 29 65.9 15 34.1

No fracture 25 31.2 55 68.8
Ultrasonography Fracture 48 98 1 2

No fracture 6 8 69 92

fracture and 8 ones (12.3%) did not have dorsal
fractureclinically. Of 59 patient who did not have
dorsal fractureintheir radiography, 32 ones (54.2%)
had dorsal fracture and 27 ones (45.8%) did not
have dorsal fracture clinically. For detection of
fractures of nasal dorsum, lateral X-ray had 64%
sensitivity and 77.1% specificity. There was a
significant difference between the results of
radiography and clinical diagnosis of fracture of
thenasal dorsumin McNemar test (P-value<0.05).

Of 86 patientswho had dorsal fracturein
their ultrasonography, 85 ones (98.8%) had dorsal
fracture and 1 patient (1.2%) did not have dorsal
fractureclinically. Of 38 patientswho did not have
dorsal fracture in their ultrasonography, 34 ones
(89.5%) did not have dorsal fracture and 4 ones

AN

(10.5%) had dorsal fractureclinically. For detection
of fractures of nasal dorsum ultrasonography had
95.5% sensitivity and 97.1% specificity. Therewas
not asignificant difference between the results of
ultrasonography and clinical diagnosisof fracture
of the nasal dorsum in McNemar test (P-value =
0.375).

Of 44 patient who had lateral nasal wall
fractureintheir radiography, 29 ones (65.9%) had
dorsal fracture and 15 ones (34.1%) did not have
dorsal fracture clinically. Of 80 patients who did
not have dorsal fracture in their radiography, 25
ones (31.2%) had lateral fracture and 55 ones
(68.8%) did not havelateral fractureclinically. For
detection of lateral nasal wall fractures waters X-
ray had 53.7% sensitivity and 78.6% specificity.

Fig. 1. A 24-year-old man with afractured nasal dorsum in lateral view of the nose and Ultrasonography
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Therewas not asignificant difference between the
results of Waters X-Ray and clinical diagnosis of
nasal wall fracture in McNemar test (P-value =
0.155).

Of 49 patientswho had lateral nasal wall
intheir ultrasonography, 48 ones (98%) had | ateral
nasal wall fracture and 1 patient (2%) did not have
dorsal fractureclinically. Of 75 patient who did not
have lateral nasal wall fracture in their

DISCUSSION

Thejudgment of otolrayngologists, early
after trauma or 3-4 days later by careful clinical
examinations is still the main criterion for the
detection of nasal bone fractures. Sometimes
examination under general anesthesiaisneeded to
clarify the diagnosist®'. However, paraclinical
tests are needed for documented recorded in
forensic issues. Although plain X-Rays are
routinely performed in many emergency and trauma
centersfor detection of nasal fractures, They seem
to be unnecessary23,

Recently ultrasonography has been used
to detection these fractures. Ultrasonography isa
common easy method involving no additional
radiation exposure. The value of ultrasonography
as a diagnostic tool for the detection of “bone”
fractures (For example, in congenital hip
dislocation, fractures of the radial or clavicular
bone, or fractures of the ribs or skull) has been
proven in various studies. It can be carried out
early after trauma.ln addition, many images could

ultrasonography, 69 ones (92%) did not havelateral
nasal wall fractureand 7 ones (8%) had lateral nasal
wall fractureclinically. For detection of lateral nasal
wall fractures ultrasonography had 88.9%
sensitivity and 98.6% specificity. Therewasnot a
significant difference between the results of
ultrasonography and clinical diagnosis of lateral
nasal wall fracture in McNemar test (P-value =

0.125).

Fig. 2. A 28-year-old woman with anormal Waters view and afractured left lateral nasal wall in ultrasonography

be taken from one patient without radiation hazard,
with minimal discomfort to the patient, and usually
the patient cooperation is not needed. Most
centers can do it. It can be carried out by an
otolaryngologist and it can be done during
pregnancy*578.2.1011,

Beck et al. reported astudy on 21 patients
in1992 by ultrasound (5 MHZ and 7.5 MHZ probe).
They demonstrated that ultrasonography and
radiography have the same value in diagnosis of
nasal fractures. But they did not compare their
resultswith the clinical findings.®

Oliver Thiedeet al. (Germany, 2005) using
10 MHZ probe, reported that assessment of the
lateral nasal walls revealed that ultrasonography
was statistically superior (P = 0.04) to radiography.
In contrast, assessment of the nasal dorsum
showed radiography to be statistically superior (P
=0.01) to ultrasonography. Assessment of the nasal
pyramid revealed no statistical difference between
radiography and ultrasonography (P = 0.91).°

Gurkov et al. (Germany, 2008) in astudy
on 80 patients reported that for detection of
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fractures of the nasal dorsum, both modalities had
high sensitivity (98 and 88% for US and XR,
respectively) and specificity (95% for both USand
XR). Inlateral nasal wall fractures, specificity was
higher for XR (75% versus 94%). Sensitivity was
significantly higher for the US examination (98%
versus 28%). The accuracy was higher for
ultrasonography in their study.’® In our study in
both fractures, dorsal and lateral fracture, the
sensitivity and specificity was higher for
ultrasound.

Tarek Fouad et al. (Egypt, 2009) reported
that ultrasonography sensitivity was (97.74%) and
specificity was (98.52%), while X-Ray sensitivity
was (74.38%) and specificity was (87.79%) in
diagnosis of nasal bone fractures. As our study
they suggest that ultrasonography is superior to
conventional X-Ray and can be useful tool for
detection of nasal fractures.t

In our study (By the 10 MHz ultrasound
probe) for detection of fractures of nasal dorsum,
bilateral nasal X-rays had 64% sensitivity and
77.1% specificity (P-value <0.05) and
Ultrasonography had 95.5% sensitivity and 97.1%
specificity (P-value =0.375). According to our
results, for detection of fractures of nasal dorsum
in adults, Ultrasonography is superior to lateral
nose X-rays. For detection of lateral nasal wall
fractures, waters view had 53.7% sensitivity and
78.6% specificity (P-value = 0.155) and
Ultrasonography had 88.9% sensitivity and 98.6%
specificity (P-value =0.125). According to our
results, for detection of lateral nasal wall fractures
Ultrasonography issuperior tolateral nose X-rays.
In summary, for detection of new nasal fracturesin
adults the accuracy was higher for
Ultrasonography.

In our study, we have excluded children,
patients with old nasal fractures and patientswith
history of nasal surgery and judging about themis
upon carried out researches on these groups.

CONCLUSON

Based on previous studiesand our results
in diagnosis of nasal bone fractures in adults,
ultrasonography is more sensitive, specific and
accurate than conventional X-Rays. Therefore
ultrasonography is superior over conventional
radiography in the diagnosis of new nasal bone

fractures in adults and when conventional X-Ray
and ultrasonography both are available,
ultrasonography should be the first line imaging
procedurein the eval uation of new nasal fractures
in adults.
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