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Abstract

Background: Nasal bone fractures are the most typical kind of facial injuries. In recent years,
ultrasonography has been suggested as an alternative method for detecting maxillofacial fractures. It can eliminate
the risk of radiation exposure, especially in children and pregnant women. The objective of present study was to
compare the diagnostic competency of conventional radiography with ultrasonography in the diagnosis of nasal
injuries specially, fractures. Method: In prospective research, 331 patients with a history of midfacial trauma were
enrolled. Following clinical examination, radiographs were obtained in lateral and occipitomental views.
Ultrasonography was performed by an experienced sonologist, blinded to clinical findings in right and left lateral
sides in addition to nasal dorsum. Images were analyzed by an experienced radiologist. Sensitivity, specificity and
predictive values of radiology and US were determined by comparing their results with findings of the clinical
examination as the gold standard. Results: In assessment of nasal fractures the sensitivity and specificity of
ultrasonography were 97.79% and 97.66%, respectively; while for radiography these two factors were 81.21% and
86.66%, respectively. Based on the Chi-square test, ultrasonography was notably greater to radiography in
diagnosing nasal fractures (P<0.001). Conclusion: Compared with radiography, ultrasonography had a higher
sensitivity and specifity in detecting nasal fractures and seems to be an adequate method for the diagnosis of nasal
fractures.
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Introduction substitute imaging techniques in the past years.

Nasal bone fractures are the most typical type of In recent years, ultrasonography (US) has been
facial injuries. They constitute approximately 50% of  suggested as an alternative method for detecting
all facial fractures. Inadequate treatment of nasal injury maxillofacial fractures. It can eliminate the risk of
can cause complications like nasal deformity and radiation exposure, especially in children and pregnant
dysfunction. Therefore, the accurate diagnosis of nasal women (3, 4). Although most studies have described US
fractures plays an important role in selecting as a useful method for the initial detection of midface
appropriate treatment strategies. Clinical examination is fractures, replacing conventional radiography by US is a
considered as the gold standard in distinguishing the feature that needs to be established (5).

nasal fractures (1). Clinical criteria for nasal fractures The objective of present study was to compare the
are epistaxis, ecchymosis, deviation from midline, diagnostic competency of conventional radiography
inflammation, instability, and crepitation (1, 2). with US in the detection of nasal fractures.

However, association of nasal fractures with hematoma

and edema makes the diagnosis difficult. Moreover, in Materials and Methods

some situations accurate imaging is essential because of In this prospective research,331 patients with a

possible legal consequences (3). history of midfacial trauma who were referred
Even though conventional radiography is Emergency Department of Imam Reza Hospital,

considered the standard imaging method for the Birjand, Iran from August 2017 to August 2018 were

diagnosis of nasal fracture and is commonly used by enrolled. Informed consent was obtained from all

most clinicians, there are some discrepancies associated ~ patients after explanation of study process. Pregnant

with it. As a result, many studies have investigated =~ women and children under age 18 were excluded from

the study.

Following clinical examination, radiographs were
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ultrasound MyLab™50 X Vision) in right and left
lateral sides in addition to the nasal dorsum.

Radiographs were analyzed in a masked manner
by the same radiologist who performed the real time
ultrasound. Radiographic and ultrasound findings were
compared with clinical examination results as the gold
standard for sensitivity, specificity, and predictive
values.

Data analysis was performed with SPSS software,
version 15. Assessing the significant differences was
done by Chi-square test, considering the P<0.05 as
significant value.

Results
331 patients (103 women and 228 men) with the
age of 31.39+£10.06 (mean+SD) were included in this

study. Based on physical examination nasal bone
fractures were diagnosed in 181 (54.7%) of the 331
patients. The most common reasons for nasal fractures
are traffic collision and fights. Closed reduction was
performed in all fractured nasal bones within 14 days
after trauma.

Radiography diagnosed fractures in 147 of 181
clinically confirmed cases of nasal fractures with
sensitivity and specificity of 81.21% and 86.66%,
respectively. US revealed nasal fractures in 177 of 181
patients. The sensitivity and specificity of US in
diagnosis of nasal fractures was 97.79% and 96.66%
respectively. The Chi-square test showed that US was
significantly greater to radiography in diagnosis of nose
bone fractures (P<0.001). The findings of the analysis
are detailed in table 1.

Table 1: Comparing the negative and positive predictive values plus sensitivity and specificity of radiography

and sonography

Diagnostic method | Sensitivity%(n) Specificity %(n) | Negative predictive | Positive predictive
value%(n) value%(n)
Radiography 81.21(147/181) 86.66(130/150) 79.26(130/164) 88.02(147/167)
Ultrasonography 97.79(177/181) 96.66(145/150) 97.31(145/149) 97.25(177/182)
Discussion

The present study revealed that US can diagnose
nasal fractures with high sensitivity and specificity.
Based on our results US was significantly better than
radiography in the detection of nasal fractures.

Conventional radiography as a standard imaging
method is usually the initial step for assessment of
suspected nasal fractures. Because suspected cases of
nasal bone fractures with midface trauma usually need
complete evaluation of other parts of the facial skeleton,
taking radiographs for detecting associated bone
fractures of the craniofacial skeleton is critical
especially if computed tomography (CT) scan is not
available (6). But practically radiography has low
diagnostic value in detecting nasal fractures and
diagnoses are often made based on clinical examination
(7, 8). Similar to previous studies our results showed the
high sensitivity of radiography in detecting nasal
fractures. However, it has been found that conventional
radiography has only high sensitivity in diagnosis of
nasal dorsum fractures and its sensitivity in detecting
lateral nasal wall fractures is low (9, 10).

In recent years some studies have suggested the
US as a safe and accurate imaging method for diagnosis
of maxillofacial fractures. In the study by Hong et al US
could detect all fracture lines in children with nasal
trauma. Their results showed that US can evaluate the
cartilaginous septum while the radiography and
computed tomography (CT) scan have limited
diagnostic ability (11). Thiede et al found that US has
greater sensitivity and specifity in detecting lateral nasal
wall fractures compared with radiography. They
suggested ultrasound as an alternative imaging method
to radiography (10). Lee et al reported that high-
resolution US is able to show all nasal fractures (12).
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Atighechi et al compared the diagnostic value of
ultrasound with radiography in detection of nasal
fractures. Their results showed that ultrasound can be a
good substitute for radiography in early diagnosis of
nose injuries mainly fractures (16). Current study
confirmed the results of Atighechi’s research group.

US is a fast, available and non-invasive method
which eliminates the risk of x-ray exposure. Because of
real-time image visualization it makes the adequate
evaluation of fracture easier. But some limitations have
been considered for US including dependency on
operator experience (5, 13), lack of ability to detect
complex maxillofacial fractures, and limited potential in
diagnosis of non-displaced fractures of most facial
bones (13-15). In this situation CT can be useful in
addition to US.

The main limitation of the current study is that we
did not compare the two diagnosis methods based on
fracture locations. It seems that in this way we could
have a more accurate interpretation from the results of
the study.

Conclusively, our results suggest that the US has a
higher sensitivity and specificity compared with
conventional radiography and can lead the clinician
rapidly and efficiently to an accurate diagnosis.
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