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Abstract:
A cross-sectional study was conducted in AL- Sadir medical city in AL Najaf-lrag, during the period
between July 2011 to March 2012, 35 patients aged 1 to 45 years with nasal bone fracture who underwent
physical examination Aim: To evaluate the sensitivity of ultrasound in the diagnosis of nasal bone
fracture in comparison with conventional X ray sensitivity.
Aim of study: to evaluate the sensitivity of ultrasound in the diagnosis of nasal bone fracture versus
sensitivity of X-ray.
Patient & method: these patients were examined by conventional lateral nasal bone radiography
followed by sonography without knowing the result of x-ray report and physical examination.
Results: In this study a 35 patients who had nasal bone fracture according to physical examination were
investigated by sonography and radiography.Of these patients, 30 were men and 5 were women, with
mean age of patients was 18.63 years. The current study revealed an x ray sensitivity approaching 60% ,
specificity was 86.7%. respectively. While the results showed that ultrasonography sensitivity was 80% ,
specificity was 6.7%.compared with clinical examination. The present study showed comparison of both
tests that ultrasonography sensitivity was 80% , specificity was 6.7% while x-ray was 60%, 86.7% .Also
the results showed patients gender distribution of the nasal bone fracture with female and male
percentage of 14.3% and 85.7% respectively. The results showed depending on trauma type domestic ,
RTA, and direct, the percentage rate was 34.3%, 11.4% and 54.3 % respectively. Also the results showed
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that frontal trauma associated with nasal bone fracture is 62.9% while a lateral trauma associated with
nasal bone fracture is 37.1% .

Conclusions : Ultrasound is more sensitive test than x-rays in the diagnosis of nasal bonefracture and
males are more exposed to nasal bone fracture than females with direct trauma is the predominant cause
for nasal bone fracture.

Recommendation: Using ultrasound to confirm nasal bone fracture after clinical examination especially
in children and pregnancy because it safer, cheaper , more sensitive and real time scan& to expanding the
study to include follow up of patient after treatment .

Key words: nasal bone fracture, x-ray, ultrasound

INTRODUCTION :

Nasal bone pyramid is a complex structure consisting of two nasal bones and two
frontal processes of maxillary bone . Nasal fractures are the most common mid-facial
fracture and accounts to 40% of bone fractures in the facial trauma . In addition, it is
the third most common type of the whole body fractures, after clavicle and wrist
fractures. The symptoms usually include edema, crepitus, ecchymoses, deformity, pain,
nasal obstruction and epistaxis ) The extent of injury depends on amount of force,
strength of blow to nose, direction of the force and object that inflicted injury "

Kucik et al (2004) mentioned that fractured nasal bones diagnosis depends on the
clinical examination, which is easier in the first 3 hours after injury.Radiological
evaluation for fractured nasal bones is not usually helpful with a high incidence of false
positive results because of the misinterpretation of normal suture lines or developmental
thinning of the nasal bones. Its also difficult to distinguish old fractures from new ones
on plain films, because only 15% of nasal bone fractures heal by ossification, also
plain film limited by their inability to detect cartilaginous injuries which more prevalent
in pediatric cases , but it provides a medico legal documentation for nasal fracture
®)Nasal X-ray is usually recommended. However, it has the disadvantage of low-test
sensitivity and a low-test specificity, while the clinical examination in experienced
hands may be more valuable ®. High-resolution ultrasonography now offers a
promising diagnostic imaging option ©.

High-resolution ultrasonography can be used as an accurate technique for
evaluating nasal bone fracture, and conventional radiography can be replaced by high-
resolution ultrasonography .Also recorded that ultrasonography can be considered an
alternative to radiography, with equivalent diagnostic performance. While Fouad et al
(2009) found that ultrasonography is superior to conventional X-ray, so that
ultrasonography can be a useful tool for the diagnosis of nasal fractures.

Nasal bone fracture is one of the most common fractures among the facial bones
in Patients with a maxillofacial injury ®. It involves 39% of maxillofacial bone fractures
(%) This fracture is more common in men than women by a ratio of 2 to 1 ¢*?.Nasal
bone fracture is common between 15-25 years of age but after 60 years, a second peak
in incidence is observed. ' In general, young people are more susceptible to fractures
and displacement but in the elderly, comminuted fractures are more common‘*?.

Almost 80% of nasal bone fractures occur between the middle third and the inferior
part of the nose ™. Many studies have shown that radiography cannot be used
accurately for the routine evaluation of nasal bone fractures, Studies show that
radiographic investigations were negative in 25% of patients with nasal bone fracture
who needed surgical operation?.

In regard to nature of injury; most fractures results from laterally applied forces, over 66
% in a serious reported. By contrast, fractures following injures accounted for 13 % in
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this series ™. General force is required to fracture the nose with a blow directed from
the front as the nasal cartilage behave like shock absorbers.

In regard to pattern of fracture; nasal fractures can also be subdivided into three broad
categories that characterize the patterns of damage sustained with increasing force.This
classification has some practical utility as each category of fracture requires a different
method of treatment (1%,

Classification of Nasal Fractures:

-Class 1: fractures are the results of low — moderate degrees of force and hence the
extent of deformity is usually not marked. The simplest form of a class 1 fracture is the
depressed nasal bone .The fractured segment usually remains in position due to its
inferior attachment to the upper lateral cartilage which provides an element of recoil
.The nasal septum is generally not involved.

-Class 2: fractures are the results of greater force and are often associated with
significant cosmetic deformity .In addition to fracturing the nasal bone ,the frontal
process of the maxilla and septal structures are also involved.

The ethmoid labyrinth and adjacent orbital structures remain intact. As a rule of
thumb ,if the nasal dorsum is deviated laterally greater than half the width of the nose
(grade 2 or greater fracture) then septal fracture must also be present.

-Class 3: Fractures are the most severe nasal injuries encountered and usually results
from high velocity trauma .They are also termed naso-orbito-ethmoid fractures and
often have associated fractures of maxillae. The external butresses of the nose give way
and the ethmoid labyrinth collapses on itself. This causes the perpendicular plate of the
ethmoid to rotate and the quadrilateral cartilage to fall backwards.These movements
cause a classic (pig like) appearance to the patient ,with a foreshortened saddled nose
and nostrils facing more anteriorly , like the snout of a pig. "

In clinical presentation; key issues to be considered when determining history
include:®

Details of how the injury was sustained, nasal obstruction, change in appearance,
epistaxis, hyposmia, rhinorrhoea, visual disturbance, diplopia, epiphora, altered bite,
loose teeth, trismus.

On examination; key issues to be considered when examining a patient include:

1- Deviation , depression , step deformities.

2- mobility, crepitus, specific areas of point tenderness.

3- generalized swelling .

4- skin laceration.

5- septal fracture / haematoma /abscess / perforation.

6- mucosal laceration®.

Investigation :

The need for nasal x —rays is controversial and in many places it is actively discouraged
.Unlike other fractures, nasal x-rays are not required in order to make the diagnosis or
aid subsequent reduction. In a prospective study undertaken by (lllum etal)™, it was
conclude that x-rays were not cost effective .Their only possible utility is proof of injury
in subsequent litigation. If there is clinical evidence of a more serious facial injury a
computerized tomography (CT) scan should be acquired. Samples of any rhinorrhea
must be collected in those with suspected cerebrospinal fluid (CSF) leak and tested for
B, transferrin®®.
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Ultrasound is a sound with a frequency greater than 20,000 cycle/sec (Hertz).Medical
sonography employs frequencies between 1 megahertz (MHz) and 20 MHz . These high
frequencies are produced by subjecting a special ceramic material, pizoelectric crystal,
to a short-voltage spike. A group of synthetic piezoelectric materials called ( ceramic
ferroelectric ) have replaced the piezoelectric crystal materials that were used earlier.
Although PZT (Lead Zirconate Titante) is currently the most widely used materials,
research suggests that certain plastic polymers may soon replace these synthetic ceramic
in the construction of ultrasound transducers (2.

A transducer: is advice that can convert one form of energy into another. Ultra
sonic transducers are used to convert an electric signal into ultra sonic energy that can
be transmitted into tissues and to convert ultrasonic energy reflected back from the
tissues into electric signal .

The most important component is a thin(a approximately 0.5 mm) piezoelectric
crystal element located near the face of the transducer .The front and back faces of the
crystal are coated with a thin conducting film to ensure good contact with two
electrodes that will supply the electric field used to strain the crystal .The term strain
refers to deformity of the crystal caused when a voltage is applied to the crystal ©.

AIM OF THE STUDY

To evaluate the sensitivity of ultrasound in the diagnosis of nasal bone fracture versus
sensitivity of x-ray .

PATIENTSAND METHOD:

This cross-sectional study was carried out from July 2011 to March 2012 in AL
Sader Medical city in AL-Najaf.Informed written questioner was obtained from all the
patients.(Appendix 2-1).

The study group consisted of 35 patients with nasal bone fracture who were
investigated by an otolaryngologist by physical examination for a medical or legal
indication and their age ranged between 1-45 years. Patients were then examined by
conventional radiography and sonography. Physical examination was considered as the
gold standard for the diagnosis of nasal bone fracture. All patients were investigated
radiographically by a lateral view x-ray at the beginning. The results were evaluated by
a experienced radiologist .

The reports were then recorded as either “positive” or “negative” according to the
existence of nasal bone fracture. Then, patients were examined by sonography.
Sonographic examinations were done by another radiologist who was blinded to the
results of radiography or physical examination, using a Siemens ultrasound machine and
a 7.5 MHz linear probe. All sonographic examinations were performed by a radiologist
who was expert in soft tissue and musculoskeletal imaging. The radiologists were
informed of the primary diagnosis without knowing the physical examination and also
of each other’s diagnostic reports. Patients were examined in the supine position and in
right, left and longitudinal views for evaluating the right and left side, the lateral wall
and the dorsum of the nose (Fig. 2-3). The positive criterion for sonographic
observation was cortical disruption of the nasal pyramid, Soft tissue edema and
subperiosteal hematoma were also examined as a possible predictor to differentiate an
acute from a chronic fracture.

The negative and positive likelihood ratios (LR- and LR+), specificity (Sp),
sensitivity (Se), NPV and PPV with their 95% confidence interval were calculated and
used for determining the diagnostic accuracy.
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Radiographic preparation (X-ray).

Film format: (18x24cm) or (8x10 inch).While Source imaging distance (SID) : 105cm
and Generating setting including : Focus (44 kv) , mAs (6.3).

Position : Prone — remove any braces ,dental prostheses ,etc. the side of the head is
contact with the table- the ipse-lateral arm should be stretched out alongside the body —
the opposite arm is angled to provide support- the median plane of the skull is parallel
to the plane of the film.

Centr(g:3): To the root of the nose.While Radiation protection : Lead apron.( Siemens
AG).*“”,

Statistical Analysis :

Data collected from the patients’ history, examination, intraoperative findings, X-ray
and ultrasonography findings entered to soft wear SPSS (version 10). The descriptive
statistical analysis includes sensitivity, specificity, positive predictive value and
negative predictive value compared the clinical, intraoperative diagnosis and X-ray
findings with ultrasonography.

RESULTS

In this study, 35 patients who had nasal bone fracture by physical examination were
investigated by sonography andradiography.Of these patients, 30 were men and 5 were
women. The mean age of patients was 18.63 years.Also the results showed distribution
of patients depending on gender that the nasal bone fracture in female and male was
14.3% and 85.7% respectively .(Figure 1).

female

14,3%

male

85,7%

Figure (1) Gender distribution of Nasal bone fracture.
TYPE OF TRAUMA

While the results showed trauma type (Domestic ,RTA, Direct) with percentage
rate was 34.3%, 11.4% and 54.3 % respectively. Also the results showed direction of
trauma (lateral , frontal) with percentage was 37.1% and 62.9% respectively.(Figure
2,3)
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Figure (2) : Type of trauma in nasal bone fracture.

371%

Figure (3) : The direction of trauma in nasal bone fracture.

3.Sensitivity and Specificity :
Table (1) The sensdtivity and specificity of X-ray as compared with clinical
examination.
Clinical Examination Total
+ve -ve
+ve 12 2 14
X-ray
-ve 8 13 21
Tot.al No. of 20 15 35
patients

Table (1), The Results Showed That X-Ray Sensitivity Was 60% &Specificity Was

86.7%., Compared With Clinical Examination .
-Sensitivity= 60%.
-Specificity= 86.7%..

136




KUFA JOURNAL FOR NURSING SCIENCES Val. 3 No. 1, January through April 2013

Table (2) The sensitivity and specificity of ultrasound

Clinical Examination
Test Total
+ve -ve
+
U/S ve 16 14 30
-ve 4 1 5
Tot_al No. of 20 15 35
patients

While in table (2), the results showed that ultrasonography sensitivity was 80% |,
specificity was 6.7%., compared with clinical examination .

Sensitivity= 80%
-Specificity= 6.7%

Table (3) The sensitivity and specificity of
ray examination.

companied Ultrasound and X-

Test Sensitivity % Specificity%
X-ray 60 86.7
u/S 80 6.7

In table (3) and figure (4),showed comparison of the results of both tests that
ultrasonography sensitivity was 80% , specificity was 6.7%, while X-ray was 60%, 86.7
respectively.

A B C

Figure (4): Lateral view of the nose (A) and ultrasound image (B&C)in apatient with a
fractured nasal dorsum.

DISCUSSION

Ultrasound is a form of energ?/ that consists of high frequency mechanical
vibrations not audible to the human earY. It is a non-invasive diagnostic procedure and
does not produce ionization. It is rapid and painless and has no known deleterious
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biological effect®. When it was introduced to head and neck medicine, it was restricted
to the imaging of superficial structures of the head and neck and was thought to have a
limited role in bony lesions ®®. Following improvements in ultrasound technology and
the advent of high resolution ultrasonography, it is now being used routinely in the
examination and diagnosis of bone pathology®?.

Ultrasound facilities are widely available, at any level of health care®. The cost of
investigation is comparatively cheap, it is less dependent on patient cooperation and the
technical sensitivity of patient positioning is minimal, ultrasonographic imaging can be
done in real-time, allowing dynamic and three-dimensional imaging ©®. The equipment
Is portable enough to be moved into the operating room for intraoperative imaging and
the evaluation of fracture reduction ©7.

Depending on gender distribution the results showed that the male more exposure for
nasal bone fracture (External trauma) than females with percentage rate was 85.7 % and
14.3 % respectively , this may be due to nature of work for males and also to fight and
this results is agreement with 9.

Also the results showed depending on direction and type of trauma was direct frontal
with percentage rate 54.3 % and 62.9% respectively, these results may due to that the
commonest trauma occurs by direct (boxing , fighting or falling from high place) this
results is agreement with 9.

In regard to sensitivity and specificity; diagnosis of fracture nasal bone is usually done
clinically early after trauma. However, with development of edema, accurate evaluation
can be difficult . Because of the low sensitivity of radiography, the diagnosis of nasal
bone fracture is usually performed by physical examination® . Ultrasonography has
been recommended for such evaluation that Thiede et al (2005), were recommended a
10MHz probe for diagnosis of the fracture nasal bone with clear view. If ultrasound is
performed using such a small part applicator, as the first imaging modality in cases of
suspected facial fractures by an experienced investigator, the visualization of fracture
lines can avoid conventional imaging

In our study, we used 7.5 MHz ultrasound probe, that give us a clear view of the
surface with easy diagnosis of fracture nasal bones and we found that the sensitivity of
sonography was 80% in diagnosing nasal bone fracture is more than radiography which
was 60 % , the results of this study were similar to those from ©® who used a 5-7.5
MHz probe, and also were similar to the studies of Danter et al (1996) who reported a
Sensitivity of 83% and a Specificity of 50% using a 20-MHz sonography probe
compared to physical examination®”.

Also we found that Ultrasonography is considered as an alternative to radiography,
with equivalent diagnostic performance in evaluation of the nasal pyramid and It can
locate fracture line with high accuracy and this results is agreement with ©®.

Adeyemo and Akadiri (2011) found that ultrasonography has shown very high
accuracy for the detection of nasal bone fractures with sensitivity ranging from 90% to
100%, specificity of 98-100% when they examined 171 patients®®.

While Gurkov et al (2009) showed that high sensitivity (98 and 88% for US and
XR, respectively) when they examined 80 patients®.
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Ultrasonography has the advantages of being a rapid procedure for evaluation, no
radiation hazard is implicated, so can be suitable during pre%nancy. It is a less expensive
tool and no cooperation from the patient is usually needed ©.

CONCLUSIONS

1. 1-Ultrasound is more sensitive than x-ray in diagnosing of nasal bonefracture in
acute trauma setting.

2. Males more exposed to nasal bone fracture than females .

3. Direct trauma (boxing) is the commonest cause of nasal bone fracture.

Difficulties:

A-Patient with acute painful state and such scan may be more tender that make
the patient in cooperative specially the children .

B-Difficulty in detecting non displaced fractures.

C- Detailed bony imaging may be precluded in acute situations with extensive
facial edema and emphysema.

RECOMMENDATIONS

1-Usingultrasound to support nasal bone fracture after clinical examination especially in
children and pregnancy because itmore safer, cheaper, more sensitive and real time
scan.

2- Expanding the study to include follow up of patient after treatment.
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