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Imaging in trauma of the facial skeleton
and soft tissues of the neck

Abstract

Trauma to the face and neck is a frequent reason for emergency department
attendance. Imaging is invaluable in the characterisation of such injuries, enabling
delineation of fracture patterns as well as identification of vascular and other soft tissue
injuries. It may also be used to prevent long-term mortality and morbidity and provide
a roadmap for surgical intervention so that form and function may be restored. This
article gives a pictorial review of the imaging of craniofacial trauma, stratified according
to the thirds of the face, followed by a review of blunt and penetrating trauma of

the neck. It discusses appropriate imaging modalities for each trauma category,
describes major patterns of craniofacial trauma on cross-sectional imaging and
identifies clinically relevant imaging features that should trigger subspecialist review

or be of relevance to pre-surgical planning. It starts with the upper third comprising
frontal sinus fractures before describing the component fractures of the middle third
(including nasal, zygomaticomaxillary and orbital fractures) and then focusing on the
lower third (specifically mandibular and dentoalveolar fractures). The article concludes
with a review of soft tissue injuries of the neck, particularly penetrating, blunt and
laryngeal trauma.

Key words: Blunt; Face; Head and neck; Laryngeal; Penetrating; Trauma

Submitted: 7 January 2020; accepted after double-blind peer review: 27 January 2020

Introduction

Penetrating trauma of the face and neck accounts for a significant number of emergency
department attendances in the UK (Offiah and Hall, 2012). Blunt trauma to the neck,
excluding cervical spine injuries, is less common and represents 5% of all neck trauma
(Verdonck et al, 2016). While isolated injuries are common, they may occur in the context
of major trauma. In such instances, a systematic and thorough clinical examination is
essential to guide further investigation and management. The Advanced Trauma Life
Support protocol (Kortbeek et al, 2008) should be followed, and an otolaryngologist and/or
anaesthetist consulted where there are particular concerns relating to airway compromise.
It is beyond the scope of this article to describe the essential components of the clinical
examination as applied to head and neck trauma, but the Resident Manual of Trauma to
the Face, Head, and Neck is a useful resource (Brennan et al, 2012).

In the absence of clinical features of instability that require immediate operative
management, the majority of patients will benefit from imaging to establish the extent of
trauma and identify clinically occult injuries. While several modalities (including plain
film radiography, ultrasound and magnetic resonance imaging) can be used in select cases,
multidetector computed tomography remains the mainstay of trauma imaging owing to
its rapidity and capacity to produce high resolution three-dimensional datasets. The role
of multidetector computed tomography in imaging these patients is therefore the focus
of this article.

Since imaging forms such an integral part of the assessment of patients with cervicofacial
trauma, close multidisciplinary working with radiology colleagues is beneficial. In
particular, discussion of the mechanism of injury and areas of clinical concern with the
duty radiologist can facilitate the production of a tailored report that can be used to guide
appropriate management.

This article provides a pictorial overview of the imaging of craniofacial fracture patterns
and soft tissue injuries of the neck.
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Craniofacial fractures

Imaging modality and protocol
Plain film radiographs remain helpful in the evaluation of facial trauma, particularly
where injuries are isolated and the risk of complex fracture patterns is low. In particular,
facial series, comprising occipitomental (OM)15° or 30° views, can be used to evaluate
the orbital margins and zygomata, and dedicated mandibular or panoramic radiographs
can be used to evaluate the mandible and dentition. McGhee and Guse (2000) established
that the sensitivity and specificity for the detection of a midfacial fracture was 89.4% and
82.1% respectively with an OM15° alone and 90.9% and 84.8% with OM15° and OM30°
views, the difference not being significant.

However, for more severe injuries, where complex patterns are likely, or in the setting
of major trauma, non-contrast computed tomography with high resolution (<1 mm voxel
size) with both soft tissue and bone reconstruction algorithms is recommended.

Approach to computed tomography evaluation

A practical approach is to divide the face into upper, middle and lower thirds (Winegar
et al, 2013) as in Figure 1. The various fracture patterns that may be encountered within
each third are outlined in Table 1.

The facial skeleton can be conceptualised as five transverse and four paired vertical
buttresses that support both the form and function of the face (Figure 2, Table 2). The
buttresses represent areas of relatively increased bone thickness that support the functional
units of the face in an optimal relation and define the form of the face by projecting the
overlying soft tissue envelope (Winegar et al, 2013). Preoperative planning is guided by
significant buttress displacement.

Frontal sinus fractures

Frontal sinus fractures account for only 5—15% of maxillofacial injuries (Bradley Strong,
2009) and these are often the result of high velocity injuries such as road traffic accidents.
Given the resistance of the thick cortical bone surrounding the frontal sinus, a frontal sinus
fracture suggests high impact trauma, hence up to 66% of patients will have associated
facial fractures (Bradley Strong, 2009).

Upper Th‘ii[d (Frontal bone)

Middle Third (Midface)

Lower Third (Mandible)

»

Figure 1. The ‘thirds’ of the face can help localise a fracture pattern (Winegar et al, 2013).

The upper third of the face consists of the frontal bone (including the frontal sinuses) and is
delineated from the middle third by the superior orbital rims and wall. The middle third extends
from the superior orbital rims to the maxilla and includes the orbits, ethmoid, maxillary and
sphenoid sinuses. The lower third comprises the mandible.
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Table 1. Facial fracture patterns stratified according to location

Location (thirds) Fracture or injury
Upper Frontal sinus
Middle Naso-orbital-ethmoid

Zygomaticomaxillary complex
Orbital (including ocular injuries)
Lower Mandibular

Dentoalveolar

Figure 2. Facial buttresses. a. The five horizontal buttresses (blue) and two paired vertical
buttresses — medial and lateral (red), and (b) the other two paired vertical buttresses — posterior
and posterior mandibular .

Table 2. The horizontal and vertical facial buttresses

Horizontal Vertical

Superior transverse (frontal bar) Medial (hasomaxillary)
Middle transverse Lateral (zygomaticomaxillary)
Inferior transverse Posterior (pterygomaxillary)
Upper transverse mandibular Posterior mandibular

Lower transverse mandibular

As these fractures are often a result of high impact injuries, many patients present in an
unconscious state with other injuries, and so the frontal sinus fracture may be overlooked in
the emergent setting. Clinical features include a headache, epistaxis or forehead numbness
(if there has been injury to the supraorbital nerve) (Brennan et al, 2012).

Appropriate and timely management of frontal sinus fractures will help to prevent
long-term complications, including chronic sinusitis and mucocoele formation; it can
also mitigate intracranial complications including cerebral abscess, subdural empyema
formation or meningitis (Brennan et al, 2012).

Assessment of the degree of involvement (including displacement and comminution) of
the anterior and posterior tables is important owing to the risk of intracranial complications,
including CSF leak (Table 3) (Bradley Strong, 2009). Additionally, patency of the frontal
recess (outflow tract) is important since traumatic outflow obstruction may ultimately lead
to mucocoele formation, and preventive frontal sinus obliteration may be required. An
example of complex frontal sinus trauma is given in Figure 3.

REVIEW
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Table 3. Treatment of anterior and posterior table fractures

Type of fracture Degree of displacement Treatment
Anterior table <2mm Observation

>2mm May require surgical intervention
Posterior table Less than the width of the Observation

posterior table and no CSF leak

Less than the width of the Consider obliteration
posterior table and CSF leak

More than the width of the posterior ~ Cranialisation
table and CSF leak or comminution

From Bradley Strong (2009)

Figure 3. Frontal sinus fractures. a. Axial non-enhanced computed tomography image

of the frontal sinuses demonstrating bilateral anterior and posterior table frontal sinus
fractures (red arrows) and significant displacement of the posterior table fragments. Note the
pneumocephalus and left intraorbital gas (blue stars), the latter secondary to a co-existent
fracture of the left medial orbital wall. b. Sagittal, non-enhanced computed tomography
image of the same patient demonstrates subtle fractures of the nasofrontal duct with
obstruction to outflow (yellow arrow), as well as the anterior and posterior table fractures
(red arrows).

Nasoseptal fractures

The nose is the most frequently fractured nasal facial subunit and is involved in more than
half of facial fractures (Rhee et al, 2004; Alcala-Galiano et al, 2008). When a nasal fracture
is suspected, a clinical examination is usually sufficient. Further imaging, for example with
computed tomography, is of little added diagnostic utility in the absence of naso-orbital-
ethmoid region involvement (Alcald-Galiano et al, 2008). Various classification systems
exist, the more recent, introduced by Rhee et al (2004), being a computed tomography
grading system based on the degree of septal deviation. Practitioners generally favour
closed reduction for most injuries (Rhee et al, 2004).

Naso-orbital-ethmoid fractures

Fractures of the nasal region can involve the nasal bones only or the naso-orbital-ethmoid
complex, which includes the medial orbit and the medial canthal tendon (Figures 4 and 5).
Isolated naso-orbital-ethmoid fractures are uncommon; in 60% of cases they are associated
with zygomaticomaxillary complex fractures, and 20% are associated with pan-facial
fractures (Dreizin et al, 2018). These fractures are usually the result of high-energy blunt
trauma and rarely present as isolated injuries. Accurate description of fractures will guide
suitable treatment and help prevent serious complications including persistent diplopia,
traumatic telecanthus (increased distance between the inner corners of the eye), sinusitis,
entrapped orbital contents and ethmoid artery bleeding.

Common signs include loss of the nasal projection in profile, telecanthus and epiphora,
and if such signs are present thin section computed tomography is warranted with
multiplanar reformats.
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Figure 5. Comminuted naso-orbital-ethmoid fracture with

Figure 4. Naso-orbital-ethmoid fractures and involvement of the involvement of the medial canthal tendon attachment
nasolacrimal ducts bilaterally (red arrows). Note intraorbital gas (small white arrow). These fractures involve the medial
bilaterally (blue arrows). vertical buttress (large red arrow) of the facial skeleton.

(o

Figure 6. Markowitz and Manson naso-orbital-ethmoid classification scheme. a. Type I: single large fragment. b. Type Il: some

comminution, but tendon attached. c. Type lll: more severe comminution and tendon detached or small fragments.

These fractures are classified into three types, based upon fracture patterns and the
status of the medial canthal tendon (Figure 6). Therefore, when reviewing images of naso-
orbital-ethmoid fractures, it is important to assess the degree of comminution of the medial
vertical maxillary buttress, especially around the margins of the lacrimal fossa where the
medial canthus inserts. However, detection of medial canthal tendon avulsion may not be
possible on imaging alone and correlation with clinical examination findings is usually
required. It may also be challenging to differentiate type II and type III fracture patterns
(Hopper et al, 2006). Naso-orbital-ethmoid fractures frequently involve the frontonasal
duct, nasolacrimal duct and frontal sinus with impairments in tear and mucociliary drainage
resulting in epiphora and mucocoele formation respectively (Dreizin et al, 2018). Other
associated abnormalities include fractures of the cribriform plate, which may lead to CSF
leak or meningoencephalocele, and severe ocular injuries.

Zygomaticomaxillary complex fractures

Clinical and radiological features of zygomaticomaxillary complex fractures include loss
of cheek projection (resulting in increased facial width and facial asymmetry), change
in orbital volume (which may be accompanied by enophthalmos) and trismus. Injury to
the infraorbital nerve can contribute to anaesthesia or impaired sensation of the cheek
and upper lip.

Previously called tripod fractures, zygomaticomaxillary complex fractures are in fact
quadripod fractures (Hopper et al, 2006). Figures 7 and 8 demonstrate the four components
of a zygomaticomaxillary complex fracture. Displacement, telescoping or angulation at
the zygomatico-sphenoid suture is the most sensitive computed tomography indicator of
asymmetry and orbital volume changes from zygomaticomaxillary complex malalignment
(Dreizin et al, 2018).
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3. Frontozygomatic

Figure 7. The components of a zygomaticomaxillary complex fracture. The following suture
lines are disrupted. (1) Zygomaticomaxillary suture (2) Zygomaticotemporal suture at the
zygomatic arch (3) Frontozygomatic suture and (4) Zygomaticosphenoid suture.

Figure 8. Zygomaticomaxillary complex fractures. a. Axial non-enhanced computed tomography images demonstrating
the zygomaticotemporal (blue arrow) and zygomaticomaxillary (red arrow) component fractures. b. Coronal non-enhanced
computed tomography image of the zygomaticofrontal component fracture (red arrow). c. Axial non-enhanced computed
tomography image of the zygomaticosphenoid component fracture (red arrow).

Le Fort fractures

These fractures are named after the 19th century French military surgeon, René Le
Fort, and may be classified as Le Fort I (floating palate), II (floating maxilla) or III
(craniofacial dissociation). All involve some degree of separation of all or part of the
maxilla from the skull base (as a result of disruption of the posterior vertical maxillary
buttress), and the pterygoid plates must be fractured. The pattern of disruption of the
remainder of the vertical and transverse buttresses determines the class of fracture
(Figures 9 and 10).

The posterior extent of the lower transverse maxillary buttress is the hard palate and
palatal fractures may occur (Figure 11). These are significant as they widen the maxillary
dental arch causing malocclusion so a dental splint or fixation may be required to restore
functional occlusion (Winegar et al, 2013). Malocclusions, the assessment of which is
primarily clinical, occur in 8-20% of Le Fort fractures and even 2—3 mm of malocclusion
may result in impairment (Ellis, 2004).
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Figure 9. Le Fort fractures. A Le Fort | fracture (red line) Figure 10. Le Fort Ill fracture complex involves fractures of the
involves the medial and lateral walls of the maxillary sinus, ~ zygomatic arches (blue arrow), zygomaticofrontal (yellow arrow) and
maxillary alveolus and septum. A Le Fort Il fracture (blue zygomaticosphenoid sutures, lateral orbital walls (red arrow) and
line) involves the maxillary sinuses, inferior orbital rim and rims, orbital floors (purple arrow), medial orbital walls (green arrows)
floor, medial orbital wall, nasal septum and frontonasal and frontonasal sutures (black arrows). The zygomaticomaxillary
suture. Le Fort Il fractures (green line) are described suture lines are also fractured (orange arrows).

in Figure 10.

Figure 11. Palatal fracture.

Orbital fractures

Around 10-30% of facial fractures involve the orbit (Ellis, 2012). The most common
symptoms are diplopia (usually related to entrapment of the extra-ocular muscles),
enophthalmos and anaesthesia or other sensory disturbance around the cheek and upper
lip (as a result of infraorbital nerve injury). Orbital floor fractures (Figure 12) may occur
in isolation, but are not infrequently associated with zygomaticomaxillary complex and Le
Fort fractures. Orbital fractures may be categorised as pure, where the fracture is limited
to the internal orbit with no orbital rim involvement, or impure, where there is an orbital
wall fracture (Koch et al, 2017).
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Figure 12. Orbital blowout fracture. Occipitomental 15° radiograph demonstrating a ‘trapdoor
sign’ in the superior left maxillary antrum (red arrow) that represents an orbital floor fracture
and herniated orbital content into the maxillary antrum. In addition, the rest of the left maxillary
antrum is opacified (blue arrow) and lucency in the orbit is in keeping with orbital emphysema,
otherwise termed an ‘eyebrow’ sign (yellow arrow). This constellation of findings is consistent
with an orbital blowout fracture.

Entrapment is a serious complication of orbital floor fractures as this may lead to
long-term extra-ocular muscle motility problems. In children, entrapment can be difficult
to identify since the flexible bone fragment of the orbital floor swings back into place
like a trapdoor and the computed tomography may look normal except for entrapped
inferior rectus muscle beneath the bony fragment. Urgent surgical treatment is required
to prevent the devastating consequences of this complication (Alcald-Galiano et al, 2008).
In adults, motility restriction is more often caused by fibrofatty tissue entrapment, which
has indirect effects on the extra-ocular muscles.

Other fracture patterns that may occur include medial orbital wall fractures (Figure 13)
(which may result in entrapment of the medial rectus muscles) and, very rarely, orbital
apex fractures which may require urgent surgical exploration if there is any clinical or
radiological evidence of optic nerve impingement such as visual defects, retrobulbar
haematoma or bony fragments impinging on the optic nerve.

Injuries of the globe

Eye injuries result in blindness in about 1.6 million people and unilateral blindness
or decreased vision in about 19 million people per year (Koo et al, 2005). There is an
increased risk of eye injuries in patients with traumatic facial fractures. Clearly, when an
eye injury is suspected, urgent ophthalmological assessment is warranted to help prevent
devastating consequences. However, clinical assessment of the eye may be difficult in the
context of acute trauma where the patient may be unable to cooperate or there may be
significant peri-orbital swelling. In these circumstances, computed tomography imaging
may be indicated to assess the extent of injuries.
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Figure 13. Left medial orbital blowout fracture. Coronal non-enhanced computed tomography
image of the orbits demonstrates a normal appearance of the right medial orbital wall (red
dotted line). On the left side, there is discontinuity of the medial orbital wall (blue dotted line)
and herniation of orbital fat through the defect (red arrow).

A range of ocular injuries may occur and can be categorised according to location in
the globe. A hyphema is a collection of blood in the anterior chamber of the eye and this
appears as hyperdense attenuation on computed tomography. In the posterior segment, a
collection of blood is termed a ‘vitreous haemorrhage’.

The lens is surrounded by a capsule and suspended by radially oriented zonular fibres that
are connected to the ciliary body. A tear involving only one side of the zonular fibres leads
to a partial dislocation of the lens whereas a tear involving both sides results in complete
dislocation. The lens usually dislocates posteriorly (Sung et al, 2014).

Posterior segment injuries include retinal and choroidal detachment. Retinal detachments
(Figure 14) have a characteristic ‘V’ shape with the apex at the optic disc as this is where
the retina is firmly attached. In contrast, choroidal detachments have a lentiform or biconvex
shape and spare the posterior portion of the globe (Sung et al, 2014).

Other severe injuries include open globe injuries (globe rupture) and computed
tomography or magnetic resonance imaging may be used to diagnose this condition if it
is clinically suspected. On cross-sectional imaging, there is loss of the normal contour or
volume of the globe or scleral discontinuity.

Mandibular and dentoalveolar fractures

The mandible, the anatomy of which is depicted in Figure 15, is the only mobile bone
in the face and its relative lack of support means it is commonly fractured. A mandibular

Figure 14. Retinal detachment. Axial non-enhanced computed

tomography image demonstrates the classic appearance of a Symphysis/Parasymphysis
retinal detachment which has a characteristic ‘V’ shape with

the apex at the optic disc (red arrows). Figure 15. Anatomy of the mandible.
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fracture should be suspected if the patient presents with malocclusion, trismus, broken
teeth or obvious deformity. The leading causes of mandibular fractures are road traffic
accidents and assault (Laub, 2016). Table 4 lists the frequency of fractures at the different
subsites of the mandible.

Fractures through the mandibular canal may lead to damage to the inferior alveolar
nerve, causing anaesthesia in the lower lip, chin, anterior tongue and lower teeth (Brennan
et al, 2012). The mandible may be considered to form a bony ring via its articulation with
the temporal bone at the temporomandibular joints. In this respect, a fracture at one site
of the mandible should elicit the search for a second fracture, frequently on the opposite
side of the mandible (Alimohammadi, 2018) (Figures 16 and 17).

Although plain radiographs (in the authors’ institution, posteroanterior and
orthopantomogram views) may be used, they are limited in establishing the level of
fracture displacement and detail of the condylar region is poor. As with midface fractures,
multidetector computed tomography is the imaging modality of choice and can demonstrate
100% sensitivity for the detection of fractures (Naeem et al, 2017).

Fractures of the alveolar process usually involve the facial or lingual plates or both, and
are often accompanied by injuries to the teeth, hence the term ‘dentoalveolar fractures.’
Although intraoral and extraoral radiographs may help in detection of such fractures,
cone beam computed tomography provides greater characterisation, for example, the
width and displacement of the fracture and whether one or two cortical plates are involved
(Alimohammadi, 2018).

Table 4. Mandibular fracture frequencies

Subsite of mandible Fracture frequencies (%)
Condyle 30

Angle 25

Body 25
Symphyseal/parasymphyseal 15

Ramus 3

Coronoid process 2

From Koch et al (2017)

Figure 17. Symphyseal and displaced left parasymphyseal fractures

Figure 16. Three-dimensional computed tomography (red arrows). Note the perimandibular soft tissue swelling and
reconstruction demonstrating bilateral, displaced left masticator space haematoma (blue star). In addition, the left

condylar fractures (red arrows).

mandibular condyle was fractured.
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Penetrating neck injuries

Zones of the neck

Penetrating neck injuries are classified by the anatomical zone of entry (Figure 18) as

determined by physical examination (Steenburg et al, 2010). The importance of this

classification lies in the different vascular and other structures that may be injured.
Haemodynamic instability or signs of vascular injury such as expanding or pulsating

haematoma, haemorrhage, or loss of pulse warrant surgical exploration.

Computed tomography angiography
Haemodynamically stable, asymptomatic patients may be investigated initially with
computed tomography angiography which is fast, reliable and safe (Miracle and Uzelac,
2016; Verdonck et al, 2016). As well as facilitating evaluation of the arterial and venous neck
vasculature, the neck soft tissues, upper aerodigestive tract, spine and osseous structures
may also be assessed and the presence of any radio-opaque foreign bodies determined.
Computed tomography angiography may be limited by artefacts caused by metal,
specifically bullet fragments, or shoulder streak artefacts which may obscure vascular
detail. In these circumstances, conventional angiography may be considered for optimal
vascular assessment (Nufiez et al, 2004).

Other imaging modalities: fluoroscopy and endoscopy

Cervical oesophageal injuries are uncommon, although clinically significant. They have
a high mortality rate (approaching 20%), mainly because of complications including
mediastinitis and sepsis, hence the need for rapid, early diagnosis (Steenburg et al, 2010).
If the computed tomography findings are inconclusive or if there is a high clinical suspicion
of oesophageal injury, further investigation with a contrast swallow, oesophagoscopy or
endoscopy may be required, although endoscopy is more reliable than contrast swallow
to identify injuries to the hypopharynx or cervical oesophagus (Miracle and Uzelac, 2016;
Verdonck et al, 2016). Injuries to the trachea and larynx will be discussed in the next section.

Zone Il

Figure 18. Zones of the neck. Zone | is bounded inferiorly by the sternal notch and superiorly
by the cricoid cartilage. Zone Il extends from the level of the cricoid cartilage to the angle of
mandible. Zone Il extends from the angle of mandible to the base of the skull.

REVIEW
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Blunt neck injuries

Motor vehicle accidents remain the commonest cause of blunt neck trauma, resulting
in hyperextension injuries (Verdonck et al, 2016). Other mechanisms include assault,
strangulation and sports injuries.

The same anatomical structures described in the previous section may also be
injured in blunt neck trauma, but the rate of vascular injuries (0.67%) is lower and
the laryngotracheal airway and cervical spine are most clinically susceptible to injury
(Nufez et al, 2004).

Following rapid, orderly assessment trauma assessment starting with the airway, which
must be suitably secured, haemodynamically unstable patients or those with signs of
vascular injury (expanding or pulsatile haematoma, loss of pulse, exsanguination) will
require urgent surgical exploration.

Computed tomography angiography

In haemodynamically stable patients who are at risk, for example because of a severe
mechanism of injury or soft tissue swelling, computed tomography angiography is indicated
(Verdonck et al, 2016) (Figure 19). Computed tomography angiography will also permit
evaluation of the cervical spine for any fractures or malalignment.

Other imaging modalities

Magnetic resonance imaging may have additional value if a cartilage fracture is suspected
but not confirmed by computed tomography, especially in children with incompletely
ossified cartilages (Miracle and Uzelac, 2016). The role of magnetic resonance imaging
in the clearance of patients with obtundation remains contentious. A meta-analysis of 17
studies with 14327 patients favoured early discontinuation of cervical spine precautions
on the basis of computed tomography alone in polytrauma patients with obtundation,
because few patients with positive magnetic resonance imaging findings but negative
computed tomography findings required a change in management (Panczykowski et al,
2011). As with penetrating trauma, if computed tomography is inconclusive and there
remains clinical suspicion of pharyngo-oesophageal perforation, further examination with
fluoroscopy, computed tomography oesophagoscopy or endoscopy may be performed
(Miracle and Uzelac, 2016).

Figure 19. Soft tissue trauma of the neck. a. Sagittal computed tomography angiogram
image demonstrates a large prevertebral haematoma (blue star). b. The axial computed
tomography image shows active contrast extravasation deep to the right sternocleidomastoid
muscle (red arrow) with surrounding soft tissue and intramuscular haematoma (blue

star). The left internal jugular vein (purple arrow) is normal, but no corresponding right
internal jugular vein is identified indicating vascular trauma. The red star indicates the
prevertebral haematoma.
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Figure 20. Thyroid cartilage fractures (red arrow). a. Axial computed tomography image (soft
tissue reconstructions) of a vertical left thyroid cartilage fracture. Note the gas in the carotid
spaces (yellow arrow) and also in the prevertebral space. b. Axial computed tomography image
(bone reconstructions) of a displaced vertical, right thyroid cartilage fracture.

Laryngeal trauma

Laryngeal trauma may result from penetrating or blunt neck trauma or iatrogenic injury
secondary to intubation. Mortality rates are estimated to be as high as 40% for blunt trauma
and 20% for penetrating laryngeal trauma (Shi et al, 2019).

The severity of laryngeal trauma ranges from minor endolaryngeal haematomas through to
fractures of the various components of the larynx and at the most severe end of the spectrum,
complete laryngotracheal separation. However, the commonest type of laryngeal injury is
a thyroid cartilage fracture (Becker et al, 2014) (Figure 20). The cricoid cartilage is less
prone to fracture as it is thicker and stronger than the thyroid cartilage. Identification of
fractures can be challenging, particularly when the proportion of non-ossified cartilage is
high, for example in younger patients, and so evaluation with bone and soft tissue windows
is required (Shi et al, 2019).

Since outward signs of injury may be lacking and acute supraglottic oedema may
limit direct visualisation with a laryngoscope, the radiologist has an important role in
detecting and reporting subtle findings at initial imaging. This is necessary to guide
appropriate management and prevent severe complications including airway obstruction,
stenosis, respiratory tract infections, aspiration and tracheo-oesophageal fistula (Prokakis
etal, 2014).

It is essential that airway management is addressed before evaluation with endoscopy and
imaging. In stable patients multidetector computed tomography is the examination method
of choice to evaluate laryngeal trauma and associated lesions (Becker et al, 2014). While
laryngeal injuries may be detected on multidetector computed tomography of the cervical
spine performed for suspected cervical spine injury, ideally a dedicated multidetector
computed tomography of the neck should be performed with or without contrast material
and with thin-section reconstructions (Shi et al, 2019).

Other imaging modalities:
magnetic resonance imaging

Although infrequently used, multidetector computed tomography may miss laryngeal
fractures and cartilage avulsions in young patients with non-ossified cartilage or in patients
with poorly ossified cartilage. Therefore, magnetic resonance imaging may be used in
this context when a cartilage fracture or epiglottic avulsion is suspected but has not been
demonstrated on computed tomography (Becker et al, 2014).

Conclusions

Facial fractures are common in the trauma patient, and a wide range of soft tissue trauma
may occur in the neck. Following emergent management of the patient, once the airway
is secured and the patient stabilised, further investigation with plain film radiography,
multidetector computed tomography and magnetic resonance imaging may be required to
guide further management and pre-surgical planning.

REVIEW
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Key points

B Facial, penetrating and blunt trauma of the neck together account for a significant
number of attendances in the emergent setting.

B Stabilisation of the patient, from an airway and haemodynamic perspective, is the
primary concern.

B A variety of complex fracture patterns may occur and these may be stratified
according to the thirds of the face.

B Plain radiography does have a limited role, but the workhorse of imaging in the
context of facial and soft tissue of the neck trauma is multidetector computed
tomography which is accessible, fast, reliable and allows for multiplanar soft tissue
and bone reconstructions.

B Other imaging modalities, such as magnetic resonance imaging, may be of value
in specific circumstances and discussion with a radiologist as to suitability is
recommended.
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