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Abstract:Mandibular fracture is the second most common facial fracture and angle of the mandible is the most
common mandibular fracture. For the diagnosis of angle fracture conventionally two radiograph perpendicular
to one another are required. Ultrasonography was used in the diagnosis of superficially placed facial bone
fracture. In this study we compared the conventional radiography with ultrasonography for the diagnosis of
mandibular angle fracture.The purpose of this study is to evaluate the effectiveness of USG as an alternative
method for conventional radiography in the diagnosis of mandibular angle fracture.Cohort study conducted
during December 2014 to December 2016. Total 24 patients were selected for this study. Sensitivity and positive
predictive values for ultrasonography was calculated compared to Conventional radiography using SPSS
version 16. The sensitivity and positive predictive value of ultrasonography as compare to OPG and
posteroanterior view of skull were 100% and 100% respectively.

Hence forth the above study showed that ultrasonography is a simple, reliable, cost effective, radiation free
technique and can be used for detection of fracture of mandibular angle with high sensitivity
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I Introduction
Mandibular fracture is the second most common fracture of facial skeleton, which is subsequent to its unique
characteristics such as the mobility and limited bone support™. This is interesting to note that whenever mandible
is fractured, angle is the most common site, accounting for 27.7% of all mandibular fracture in developing
countries®. The angle fractures have been reported to have highest rate of post-surgical complication among all
the mandibular fractures®*>®”.
For provisional diagnosis of fracture of angle, proper history and clinical examination is necessary. However,
for confirmatory diagnosis at least two radiographic views at right angle to each other are necessary (panoramic
radiograph and postero-anterior view of skull).
Panoramic radiograph is the single most informative radiologic study that allows satisfactory visualization of all
regions of the mandible (condyle, ramus, body and symphysis)®, but fails to exhibit the variation in displacement
of fractured segments. CT scan can overcome this limitation but there are some limitation of CT scan in relation
to high cost, limited availability and high ionic radiation exposure® and interference of metal implant™.
There have been considerable advancement in computing hardware and microelectronic technology in
ultrasonography, which not only making it applicable for soft-tissues, but also to hard tissue lesions of the head
and neck'*?, These advancements provide an alternative method for the diagnosis of maxillofacial fractures to
conventional radiography and computed tomography. High resolution ultrasonography has been compared with
other radiographic modalities for the diagnosis of nasal bone fracture****!**® Ultrasonography was used in
detection of the fracture of orbit, nasal bone, zygomatic bone and mandible and their sensitivity and specificity
was compared. The sensitivity and specificity of ultrasound in detecting orbital fractures were 56-100% and 85—
100%, respectively, whilst that of nasal fractures were 90-100% and 98-100%, respectively. Sensitivity and
specificity of ultrasonography in detecting zygomatic fractures were >90%. For mandibular fractures, the
sensitivity and specificity was 66—100% and 52—-100%, respectively®’.
Ultrasonography is a rapid, cost-effective, and radiation free imaging technique for detection of superficially
situated bone fracture such as zygomatic arch and mandibular fractures.
Overall sensitivity, specificity, positive predictive value and negative predictive value of USG against CT in
diagnosing zygomatic arch and mandibular fractures were found out to be 97.4% , 100%, 100%, and 66.7%,
respectively™.
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In cases of doubtful fracture, combination of USG and conventional plain films may be considered to avoid
unnecessary exposures from higher imaging like CT scan. It can be considered as the imaging of choice when
CT or conventional radiography are not advised as in pregnant women.

The purpose of this study is to evaluate the effectiveness of USG as an alternative method for conventional
radiography in the diagnosis of mandibular angle fracture.

1. Materials & Methods
Sample of the study: This was a cohort study conducted on consecutive patients reporting/referred to the
outpatient department of Oral and Maxillofacial Surgery, Dr. Z A Dental College, Aligarh Muslim University,
Aligarh or admitted in the indoor after sustaining injuries during December 2014 to October 2016. A total 24
patients of fractured mandibular angle were selected.

Inclusion criteria

The patient’s sample of this study was selected based on the following criteria:-
1. Adult patients

2. Angle fracture of mandible (already diagnosed with OPG)

Exclusion criteria

The following cases were excluded in the study:-
1. Panfacial fracture

2. Pregnant patient

3. Medically compromise patients.

Preoperative evaluation of the patient: All the patients were examined according to standard protocol after
evaluation of maxillofacial trauma patients and noted on specially designed case sheets. The preoperative OPG
(Fig. 1), postero-anterior view of the skull (Fig. 2) and preoperative ultrasonography (Fig. 3) were taken in the
Department of Oral Medicine and Radiology, DR. Z. A. Dental College and Department of Radiodiagnosis,
Jawaharlal Nehru Medical College and hospital Aligarh Muslim University, Aligarh. Postoperative
ultrasonography (Fig. 4) was also done to find out the reduction or orientation of fractured segment after open
reduction and internal fixation.

Fig 1. Preoperative OPG showing fracture of right angle of mandible (black arr_ow).
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Fig 2. Preoperative postero-anterior view of the skull showing fracture of right angle of mandible (black arrow).

Ultrasonography of the mandibular fracture was performed with a 10MHz linear transducer (Sonoline G 40,

Siemens Medical Solutions Germany).
Patients were asked to sign a consent for their willingness to participate in the study, if conscious and adult, or

by his/her attendant/ guardian, if unconscious or a minor.
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Fig 4. Postoperative ultrasonography showing displacement in fractured segets.

Operative techniques: All the procedures were performed under general anesthesia. Intraoral open reduction
and internal fixation with single 2 mm titanium miniplates was done in all the patients.

Data analysis: All data were placed on to a designed database and with the help of the Statistical Package for the
Social Sciences (SPSS Version 16. Chicago, lllinois), sensitivity and positive predictive value of fracture
diagnosis was calculated.

I11.  Results

Out of the 24 patients 18 were male and 6 were females. The mean age of the patients was 29.71 years. Most
common cause of trauma was road traffic accident (14) followed by fall from height (7) and assault (3). Right
angle of fracture was present in 13 patients and left angle of fracture was present in 11 patients. The sensitivity
and positive predictive value of ultrasonography as compare to OPG and posteroanterior view of skull were
100% and 100% respectively. This implies that all the patients who were diagnosed with OPG and
posteroanterior view of skull were also diagnosed with ultrasonography as fracture of angle of mandible.
Postoperative ultrasonography was done to detect the reduction after ORIF. In Fig.3 preoperatively there was an
anteroposterioroverlap of 3.7 mm (Distance A-B) and mediolateral gap of 4.0 mm (Distance A-C). After ORIF
anteroposterior overlap and mediolateral gap were reduced to 3.2 mm (DistanceA-B) and 2.2 mm (Distance A-
C) respectively (Fig. 4).

Iv. Discussion

Maxillofacial trauma may occur in isolation or may be associated with other injuries 19-21].Improvement in
lifestyle and introduction of safety norms considerably changes the pattern and cause of mandibular fractures.
Vehicular accidents account for 43%, assaults for 34%, work-related for 7%, fall account for 7%, sporting
accidents for 4% and the remainder had miscellaneous causes for mandibular fracture [22].

Although facial injuries alone are rarely life threatening, early diagnosis of associated injuries should be ruled
out to prevent mortality and morbidity. Proper diagnosis is crucial for the proper treatment and management of
facial injuries. The first step in the diagnosis is proper and detailed history and extensive clinical examination.
The simplest and most effective diagnostic tool is still the plain film radiograph. Panoramic radiograph is the
single most informative radiologic study used in diagnosing mandibular fractures [8], but fails to exhibit the
variation in displacement of fractured segments. To assess the fracture displacement at least two radiograph at
right angle is needed. Orthopantomogram (or it can be substituted with right and left lateral oblique views),
posterior/anterior view, and reverse Towne’s view constitute a “mandible series” of radiography. Computerized
tomographic (CT) scans is more superior to the plain radiograph with additional advances of 3D reconstruction
of image but it possess high radiation exposure and also has the high cost.

DOI: 10.9790/0853-1801181419 ww.iosrjournals.org 17 | Page



Angle of Mandible Fracture: Ultrasonography or Plain Film Radiography?

Ultrasonography has been used extensively in the soft tissue lesions of oral and maxillofacial region, but its use
in bone fracture is limited. In this study ultrasonography was used to compare the diagnosis of the mandibular
angle fracture with conventional radiography.

Kleinheinz J et al. in 1997 [23] demonstrated that it was difficult to diagnosed subcondylar fracture clinically so
ultrasonography can be reliably used with high sensitivity and specificity. S Nezafati et al in 2010 [24]
compared the ultrasonography withsubmentovertex films and computed tomography scan in the diagnosis of
zygomatic arch fractures and concluded that it is a radiation free diagnostic tool and provide a sensitivity of
88.2% in diagnosis of arch fracture. Despite the high sensitivity it was inferior to the computed tomography
especially in the complex zygomatic complex fractures. W. L. Adeyemo et al in 2011 [17]published a
systematic review of 17 articles and concluded that the sensitivity and specificity of ultrasound were 56-100%
and 85-100%, in detecting orbital fractures respectively, whilst 90-100% and 98-100% for nasal fractures
respectively, >90%in detecting zygomatic fractures and for mandibular fractures, the sensitivity and specificity
was 66—-100% and 52—-100%, respectively.

We found that in our study the sensitivity and positive predictive value of ultrasonography was 100% and 100%
respectively for the diagnosis of mandibular angle fracture. As per our knowledge not a single study is available
to compare the preoperative and postoperative orientation of fracture segments and gap or overlap between them
using ultrasonography.The added advantage of ultrasonography in this study was that it was used to estimate the
gap or overlap between fractured segments (Fig. 3 and 4) both in anteroposterior and mediolateral direction with
inferior border of the mandible was made the reference point. It may also have a benefit in the regions of the
world which do not have access to CT scanning.

V.  Conclusion
Ultrasonography is a simple, reliable, cost effective, radiation free technique and can be used for detection of
fracture of mandibular angle with high sensitivity. The added advantage of Ultrasonography is that it can be
used in the detection of orientation of fracture segment preoperatively and postoperatively so that reduction of
fractured bone segments can be assessed.
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