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ABSTRACT

Objective: Nasal fractures need timely and accurate diagnosis for required treatment to prevent future deformities
and unnecessary surgery. Radiography does not provide accurate finding in this case. The aim of this study is to
evaluated diagnostic efficiency of ultrasound and CT scan for acute nasal fractures.

Methods: In this cross-sectional study included patients with nasal trauma referred to (XXX) from January 2020 to
December 2020. Diagnostic ultrasound and CT scan was performed on all the patients and data obtained was
stored in patient data collection forms along with their demographics. The data was statistically analyzed using
SPSS v20.

Results: Of 32 patients included in our study, 4 (12.5%) were females and 28 (87.5%) were males. The mean age
of the patients was 40.28 + 16.9 years. The specificity and sensitivity of ultrasound was 100% and 83.33%. The
accuracy of the test was 93.75%. The specificity, sensitivity and accuracy were 100%, 95% and 96.88%,
respectively. Chi square test also showed that there were a significant association between nose fracture and both
CT scan and ultrasound, p < 0.001.

Conclusion: Our study showed that both, ultrasound and CT scan are efficient for the diagnosis of nasal fractures

in the patients. Further studies with greater sample size are required in this domain.

1. Introduction

Nasal fractures are one of the most common facial fractures due to
trauma [1]. It is reported in 39% of maxillofacial fractures [2]. The most
important causes of maxillofacial fractures are vehicle accidents, falls,
injuries and sports injuries [1-3]. Nasal fractures are more common in
men than women and is frequency is high among individuals aged 15-25
years and those above 60 years of age. Most common location of the
fracture is middle-third and lower part of the nose [3,4].

Clinical examination is a diagnostic method in nasal trauma and X-
rays are performed in legal cases. Furthermore, clinical examination can
be difficult in the cases of haematoma and oedema [5]. Misdiagnosis can
lead to secondary deformity and complications [6]. A study showed that
radiology was negative 25% of patients with nasal fractures, requiring
surgery [4]. Lee et al., reported that accuracy of radiography in
detecting nasal fracture is 78.6% and Waters’ view was false positive in
33% cases. Ultrasound has recently become a simple and non-invasive
method in diagnosing different types of fractures that has been used in

a few studies to diagnose facial bone fractures [6]. There are many
benefits to performing non-invasive procedures using ultrasound;
because the ultrasound machine is cheaper, lighter, portable and easier
to move than X-ray machines. Also, throughout the treatment period,
ultrasound images show the stages of treatment [7].

In the present study, we decided to evaluate the results of comparing
ultrasound and radiography in the diagnosis of nasal fractures, as well as
the results of comparing ultrasound as a more accurate method of CT
scan in diagnosing nasal fractures based on age and gender.

2. Methods

In this cross-sectional study, patients with nasal trauma, suspected of
nasal fracture at (XXX) from January 2020 to December 2020 were
enrolled. All the patients reported to the emergency department within
24 h of the trauma regardless of their gender and age, were included in
the study. Written consent was obtained from all patients before
participation of the study. Nasal trauma was confirmed through CT scan
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and ultrasound.

Patients with the history of nasal or facial trauma and fracture, rhi-
noplasty, bleeding disorders and those who did not consent to partici-
pate in the study were excluded.

After obtaining history and physical examination of patients by an
emergency department physician, the results findings were recorded in
the project data collection forms. Diagnostic ultrasound for patients in
the emergency department was performed by ultrasound device
(TOSHIBA-XAIRO 200) with a linear probe of 6-13 MHz. Ultrasound
was performed in both axial and sagittal positions, and loss of bone
continuity were considered as fractures on ultrasound. The patient’s
ultrasound was compared with a facial CT scan. The results of ultra-
sounds and CT scans were recorded in data collection forms and statis-
tically evaluated. The radiologist did not know the results of the
ultrasound and examination at the time of the X-ray. In this study,
clinical examination and intraoperative findings are considered as gold-
standard for the diagnosis of nasal fracture.

The data was statistically analyzed using SPSS v20 (I.B.M. For
descriptive analysis, graphs, tables, sensitivity and specificity indices
were used, and Cohen’s kappa coefficient, non-parametric tests, com-
parison of means and chi-square test were used to obtain correlation
between the variables. Significance level less than 0.05 was considered.

This study was approved by the Research Ethics Board of (XXX).

Unique identifying number is: researchregistry7799.

The study is stated in accordance with STROCSS 2021 guidelines [7].

3. Results

A total of 32 patients were included in our study where 4 (12.5%)
were females and 28 (87.5%) were males. All the patients were aged
more than 15 years and the mean age of the patients was 40.28 + 16.9
years.

Results of ultrasound showed that 10 (31.3%) patients were negative
for fracture and 22 (68.8%) were positive. CT scan showed that 13
(40.6%) patients were negative and 19 (59.4%) were positive for
fracture.

For comparing the accuracy of CT scan and Sonography for detecting
nose fracture (FX), we used Accuracy score implemented in Scikit-learn
software(Fig. 1). The specificity and sensitivity of ultrasound was 100%
and 83.33%. The accuracy of the test was 93.75%. The specificity,
sensitivity and accuracy were 100%, 95% and 96.88%, respectively.

Chi square test also showed that there were a significant association
between nose fracture and both CT scan and ultrasound, p < 0.001.

4. Discussion

Diagnosis of nasal fractures using imaging modalities is important to
prevent future complications such as deformities and chronic fractures.
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Radiography is common for the assessment of nasal injuries however,
locating sidewall injuries can be challenging through radiography [8,9].
Sensitivity of radiography in detecting nasal line fracture is up to 79%
only [10]. Early 6-year study by Hwang et al. on 503 patients indicated
that CT scan is necessary for the diagnosis of nasal fracture [11]. CT scan
also may not be effective due to partial volume effect and the cases of
depressed nasal fractures can be evaluated easily with conventional
lateral view radiography [8].

A retrospective study by Lee et al., compared high resolution ultra-
sound and CT scan for the diagnosis nasal fractures in 140 patients using
15-7 MHz sonogram probe, CT scan and conventional radiography. The
sensitivity, specificity and accuracy of radiograph was 78.3%, 100% and
78.6%, respectively. The accuracy of high-resolution ultrasonography
was 100% in the study. Compared to this, CT scan showed sensitivity,
specificity and accuracy of 84%, 67% and 80%, respectively. The
confirmed diagnosis was made using clinical examination and intra-
operative findings [12]. A cross-sectional study on 40 patients with
mid-facial fractures by Javadrashid et al., comparing the CT scan and
ultrasound showed that among 39 patients with fracture, CT scan re-
ported 24 positive patients. The sensitivity and specificity of ultrasound
relative to CT scan was 94.9% and 100%, respectively. There was no
significant difference among the two imaging modalities for the diag-
nosis of nasal fracture [13]. Sook Lee et al. compared the diagnostic
efficiency of CT scan, ultrasonography and radiography among 41 pa-
tients with nasal bone fractures in comparative study. Overall, CT scan
had the greatest sensitivity and specificity compared to other two im-
aging modalities. For midline nasal bone fracture, ultrasound has
highest specificity and positive and negative predicative value. Ultra-
sound performed using hockey-stick probe was most closely in agree-
ment to the intraoperative findings [12]. These studies suggest that the
type and location of nasal fracture may be associated with the imaging
modality used.

Our study has a small sample size and we have not presented that
data regarding the type and location of nasal fracture which might be
associated with the different outcomes. With these limitations, our study
show that ultrasound and CT scan can provided significant findings for
the presence of nasal fracture following trauma.

5. Conclusion

For comparing the accuracy of CT scan and Sonography for detecting
nose fracture (FX), we used accuracy score implemented in Scikit-learn
software. This program showed that the accuracy of CT scan is a bit more
than sonography, but still sonography is a reliable detection method. We
also showed a significant association between nose fracture and both CT
scan and Sonography.
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Fig. 1. Boxplot showing the number of cases detected by (A) CT scan and Sonography (B) grouped by negative and positive results. Dots colored in blue and orange
showing positive and negative cases scaled by age. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of

this article.)
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