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1 | BACKGROUND

Zygomatic arch, which is the connection between the zy-
gomatic process and the zygomatic bone, forms the most
protruding outline of the midface. Depressed zygomatic
arch fracture can cause pain and trismus due to hindrance
on movement of the coronoid process of mandible. The
main purpose of surgical intervention in zygomatic arch
fracture is to restore its anatomy and to provide freedom
of mandibular movement.! The type, location, magnitude
and direction of displacement of zygomatic arch fractures
can be determined by plain film radiograph like submen-
tovertex view (SMV), town's view, and CT (computed to-
mography). Although ultrasound has traditionally been
used in orbital and ocular diagnosis, but its role in maxillo-
facial trauma is less widely recognized. McCann et al* and
Friedrich et al® in their separate study have demonstrated
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Zygomatic arch fractures are the most common facial fractures or second in fre-
quency after the nasal fractures. The high incidence of zygomatic fractures prob-
ably relates to its prominent position in the facial skeleton; hence, it is frequently
exposed to fractures. This case report presents an left-sided isolated zygomatic
arch fracture after subjected to routine investigations and radiographs like sub-
mentovertex and CT scans. The patient was operated under general anesthesia
for the reduction of zygomatic arch by Gille's temporal approach with the use of
Ultrasound intra-operatively. Recommendation for the use of ultrasonography in
the identification of zygomatic arch fractures intra-operatively operatively.

fracture, reduction, ultrasound, zygomatic arch

the application of ultrasound in visualization of the zy-
gomatic arch fracture and zygomatico-maxillary complex
fracture.

It is safe, inexpensive, non-invasive, less dependent on
patient cooperation, portable so easy to take the image
during pre-, intra-, and postoperative period, easily repro-
ducible and gives information in real-time. Thus, this case
report has demonstrated the utility of ultrasonography in
confirmation of reduction of zygomatic arch fracture both
intra- and post-operatively.

2 | CASE PRESENTATION

A 23-year-old male patient reported to the department of
oral and maxillofacial surgery with a chief complaint of
swelling and pain in left side of face. The patient gave a
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history of fall from height causing trauma to face 8 days
back at the time of presentation. On examination, a depres-
sion was found on the left pre-auricular region (Figures 1
and 2). Palpation over the same area revealed step deform-
ity and tenderness. Patient had restricted mouth opening;
however, the occlusion was satisfactory. The patient was
subjected to routine investigations and radiographs like
submentovertex view and CT scan. Both the submen-
tovertex (Figure 3) and CT scan (Figures 4 and 5) reveal
left side zygomatic fracture with depressed arch. A diag-
nosis of left-sided isolated zygomatic arch fracture was
made based on the clinical examination and radiographs.

The case was posted for surgery under general anes-
thesia. Pre-operatively USG was used to identify the zygo-
matic arch fracture. Marking was done (Figure 6). Pre-op
USG shows discontinuation of left side of zygomatic arch
due to fracture (Figure 7). Reduction of the zygomatic
arch fracture was done by Gille's temporal approach using
Rowe's zygomatic elevator. Post-reduction USG was done
to evaluate the fracture site which shows the reduced arch
(Figure 8). Post-operative recovery was uneventful with
good mouth opening and with no cosmetic deficit.

3 | DISCUSSION

Zygomatic arch is the second most common site of facial
bone to get fractured and its treatment requires outmost
care as it has both cosmetic and functional significance.
Conventional plain radiography and computed tomogra-
phy (CT) scans are the basic diagnostic tools for maxillo-
facial injuries. Computed tomography (CT) can provide
three-dimensional assessment of fracture, but high ra-
diation exposure, high cost, and difficulty in transporting
make its intra-operative use to assess the reduction dif-
ficult.* Further, it cannot be used in pregnant women and
in those with cervical spine injuries. Again, fluoroscan

FIGURE 1 Bird's eye view shows flattening of left zygomatic
prominence

assisted closed reduction using C-arm has the same prob-
lem of high exposure to radiation’ for the use of intra-
operatively. Although, the use of USG in dentistry has
been increasingly developed and widely studied in recent
years and its role in maxillofacial trauma surgery is less
recognized.® Sonographic evidence may be treated as an
alternative diagnostic imaging modality to radiology by
which the use of conventional radiographs may not be re-
quired.” USG has shown high accuracy in the detection of
nasal bone fracture with a sensitivity ranging from 90% to
100%, specificity of 98%-100% and high predictive value®
and so it can also be used in assessment of zygomatic arch
fracture pre- and post-operatively. In this case report, the
patient’s zygomatic arch fracture was observed clearly in
USG (Figure 7).

FIGURE 2 Worm's eye view shows flattening of left zygomatic
prominence

FIGURE 3 Submento-vertex view shows left zygomatic arch
fracture
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The zygomatic arch fracture is commonly managed
by indirect reduction without fixation which is done
through various approaches like Gille's temporal ap-
proach,” BalaSubrahmaniam upper buccal sulcus ap-
proach, Quinn approach,” and Keen's lateral coronoid
approach. The patient in the present case report is also
managed by close reduction, but with the guidance
of ultrasonogram to confirm the accurate reduction.
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Although gross swelling and emphysema make the ul-
trasonographic visualization of bony surfaces difficult,
this problem was overcome by choosing an ultrasound
frequency of 7.5 MHz or less.

Reduction of the zygomatic arch fracture is convention-
ally done by blind method, and the position of the frag-
ments is usually confirmed by radiography or palpation
during the operation. Radiography is not always feasible
because of difficulties in managing the patient or the risk
of X-ray exposure, and palpation by the surgeon is often
unreliable.'® Conversely, ultrasonography is non-invasive,
safe, easily reproducible, and portable and gives informa-
tion in real-time, and thus, it overcomes the disadvantages
of radiography and palpation.*

In this study, the fracture reduction of zygomatic arch
was confirmed by ultrasonography intra-operatively and
re-confirmed by submentovertex view post-operatively.
Use of USG in fracture reduction was followed in this
case as it is simple and relatively easy with minimal or no
complications and the armamentarium required for this
technique is readily available. Thus, ultrasonography can
be a reliable method as an alternative to other imaging
modalities in cases of close reduction for zygomatic arch
fractures.

FIGURE 5 Coronal views of the same patient

FIGURE 7 Pre-op USG of left side of zygomatic arch fracture

FIGURE 6 Marking for the location of arch before reduction

FIGURE 8
fracture

Post-op USG of left side of zygomatic arch reduced
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4 | CONCLUSION

Considering the better outcome and good reliability
of USG in the present case report, we strongly recom-
mended the use USG as an accurate adjunct to conven-
tional radiography in the identification of zygomatic
arch fracture intra-operatively as the overall amount of
radiation, cost, expenses, and time are reduced.
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