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Abstract
Purpose Acute traumatic osseous and cartilaginous injuries to the larynx are rare injuries presenting to the emergency
department. Despite the low reported incidence, laryngeal trauma carries a high morbidity and mortality. The purpose of
this study is to identify fracture and soft tissue injury patterns in laryngeal trauma and explore associations with patient
demographics, mechanisms of injury, urgent airway and surgical intervention.
Methods A retrospective review of patients with laryngeal injury who underwent multidetector computed tomography
(MDCT) imaging was performed. The CT findings of laryngeal and hyoid fracture location, fracture displacement, and soft
tissue injuries were recorded. Clinical data including patient demographics, mechanisms of injury, frequency of airway and
surgical intervention were also recorded. Correlation of imaging characteristics with patient demographics, mechanism of
injury and interventions were assessed for statistical significance using χ2 and Fisher’s exact tests.
Results The median patient age was 40 years old with a strong male predominance. The most common mechanisms
of injury included motor vehicle collisions and penetrating gunshot wounds. Thyroid cartilage fractures were the most
common fracture type. Findings of fracture displacement and airway hematoma had a higher correlation with requiring
urgent airway management.
Conclusion Radiologists’ early recognition and prompt communication of laryngeal trauma to the clinical service is
important to reduce associated morbidity and mortality. Displaced fractures and laryngeal hematomas should be promptly
conveyed to the clinical service as they are associated with more complex injuries and higher rates of urgent airway
management and surgical intervention.
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Abbreviations
ENT Otolaryngology
MDCT Multidetector computed tomography
NSGY Neurosurgery
PACS Picture archiving and communication systems

Introduction

Acute laryngeal trauma, whether blunt or penetrating, is an
uncommon occurrence within the emergency department.
The well protected location of the larynx and underrecogni-
tion both clinically and radiographically limits the incidence
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to approximately 1 out of every 5000–30,000 emergency
department visits [1–3]. Despite the low incidence, laryn-
geal trauma is associated with high morbidity and mortality
[1, 3, 4]. Serious consequences of laryngeal trauma may be
acute from airway asphyxiation, secondary to edema or he-
matoma formation, or chronic such as change in phonation,
tracheal stenosis, and infection [3, 5]. Long-term conse-
quences can often be prevented with prompt surgical inter-
vention [4–6], highlighting the importance of early detec-
tion.

Clinical detection of laryngeal injury can be difficult as
presenting symptoms vary vastly and do not always corre-
late with degree of internal injury [1, 4, 7]. Laryngoscopy is
standard practice for suspected laryngeal trauma providing
direct visualization of mucosal injury and real-time func-
tional evaluation of vocal cord movement; however, visual-
ization of injury extent by endoscopy may be difficult in the
setting of massive airway edema. Multidetector computed
tomography (MDCT) plays a crucial role in the trauma
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setting allowing for rapid detection of laryngeal injuries
minimizing the risk of airway compromise due to treat-
ment delay. Radiologists interpreting these initial trauma
examinations often have limited access to valuable clini-
cal information, such as the mechanism of injury, severity,
and clinical symptoms. Early and accurate assessment of
subtle laryngeal trauma relies on a radiologist’s consistent
search pattern and understanding of laryngeal trauma injury
patterns [4, 8–10].

Unfortunately, prior publications on imaging features in
laryngeal trauma are often limited case series and case re-
ports, likely due to its low incidence and/or underrecogni-
tion [3, 8]. Additional literature focuses on optimizing CT
parameters and 2D and 3D reconstruction algorithms [4, 8,
11]. The purpose of this retrospective review was to iden-
tify the frequency of thyroid, cricoid and hyoid fractures,
fracture displacement, airway edema and focal airway he-
matoma formation and to explore associations with patient
demographics, mechanisms of injury, and urgent airway and
surgical management strategies. Further investigation of la-
ryngeal trauma imaging patterns with urgent management
implications allows radiologists to recognize and commu-
nicate the potential for insidious clinical deterioration.

Methods

This retrospective study was approved by the Institutional
Review Board and the requirement for informed consent
was waived. Our institution is a university level 1 trauma
center with a 24h on call unit situated within a large
metropolitan area. The inclusion criteria for the study were
all adult trauma patients who underwent noncontrast or
contrast-enhanced CT neck or cervical spine evaluation
in the emergency department over a 17-year period from
January 2003 through January 2020 with radiologically
reported laryngeal injury.

Illuminate Insight (Softek, Overland Park, KS, USA),
a radiology and pathology report search software, was uti-
lized to identify patients through a keyword search includ-
ing the following terms: “laryngeal fracture”, “hyoid frac-
ture”, “thyroid cartilage fracture”, “cricoid fracture”, “la-
ryngeal hematoma”. The MDCT images were reviewed ret-
rospectively on the picture archiving and communication
system (PACS) imaging system by 3 senior radiology resi-
dents, with 3 years (G.D.), 3 years (E.S.) and 4 years (S.A.)
of neuroradiology training, for hyoid, thyroid and cricoid
fractures, amount of fracture displacement, airway edema,
focal hematoma formation, cervical spine and vascular in-
juries. Reference was made to the original report provided
by a board certified neuroradiologist, with a broad range
in years of head and neck experience, and if findings were
discrepant, the study was reinterpreted by a second board

certified neuroradiologist with 5 years (M.B.) of subspecial-
ized head and neck experience and a consensus decision
was agreed upon. Data on patient demographics, trauma
mechanism of injury, urgent airway management and sur-
gical intervention were collected based on electronic med-
ical record (EPIC) chart review. Reviewers were aware of
the clinical information and mechanism of injury during
the imaging interpretation. Exclusion criteria included ex-
aminations limited by motion artifacts or chronic laryngeal
injuries.

Trauma mechanisms were defined as blunt or penetrat-
ing. Blunt trauma included motor vehicle accidents (n= 12),
assault (n= 7), fall (n= 3), hanging/strangulation (n= 3), and
struck by train (n= 1). Penetrating trauma included gunshot
wounds (n= 12), a firework injury (n= 1), and a dog bite
(n= 1). Urgent airway management was defined as requir-
ing rapid intubation or tracheostomy prior to imaging or
shortly following imaging interpretation. Surgical interven-
tions included any case that was taken to the operating room
for unstable injuries including laryngeal, cervical spine or
vascular injuries.

MDCT Protocols

Because of the retrospective study design over 17 years and
our tertiary care facility status, the MDCT protocols var-
ied significantly between the cases. The protocols utilized
are summarized in Table 1. The average slice thickness for
these routine trauma protocols ranged anywhere from 1.25
to 5.0mm. Coronal and sagittal reformats were produced.
Additional reformats in nonstandard planes and/or 3-dimen-
sional reconstructions were created at the PACS workstation
as needed by the radiologists.

Diagnostic Interpretation Criteria

Fractures were diagnosed when a visible fracture line was
present in ossified or non-ossified cartilages on at least
2 consecutive slices. The location and amount of displace-
ment were recorded for each patient. Displacement was
assessed by the distance between the fractured cortical
margins, with any distance >1mm considered displaced,
as seen in Fig. 1a. Soft tissue abnormalities were also
recorded including the presence of airway edema with
non-focal hemorrhage or a focal hematoma. Suspected

Table 1 Multidetector CT protocols utilized

Protocol type Number of studies

Cervical spine without contrast 8

Neck soft tissue without contrast 9

Maxillofacial without contrast 5

Neck angiogram with contrast 18

K



CT Findings in Laryngeal Trauma and the Clinical Implications 1125

Fig. 1 20-year-old male status post gunshot wound. a Axial CT neck
with a bone window at the level of the cricoid demonstrates a commin-
uted, displaced posterior right thyroid lamina fracture (arrow). b Axial
CT of the neck with a soft tissue window at a slightly higher level
demonstrates a hematoma (arrow) centered in the right pyriform sinus
with medial displacement of the right aryepiglottic fold resulting in
partial airway obstruction. This corresponded with direct laryngoscopy
findings of an expanding hematoma in a difficult airway

Fig. 2 48-year-old male status post fall. a Axial CTA of the neck with
a bone window at the level of the false vocal cords demonstrates a min-
imally displaced, paramedian right thyroid lamina fracture (arrow).
b Axial CTA of the neck with a soft tissue window at a slightly higher
level demonstrates edematous changes of the right false vocal cord (ar-
row) with mild narrowing of the airway as well as air within the right
false vocal cord. There is additional extralaryngeal air infiltrating the
bilateral strap muscles and dissecting deep into the laryngeal mucosa
into the retropharyngeal space

focal hematomas on imaging required evidence of a focal
high attenuating (>35HU) soft tissue mass, as seen in
Figs. 1b, 2b, 3b. A confirmed hematoma was defined by
those same MDCT criteria with confirmation by otolaryn-
gology endoscopy or at the time of surgery. Associated
injuries of the cervical spine and vasculature were also
reported.

Fig. 3 60-year-old male status post assault. a Axial CT of the neck
with a bone window at the level of the cricoid ring demonstrates
nondisplaced right thyroid lamina fracture (arrow). b Axial CT of
the neck with a soft tissue window demonstrates complete airway ob-
struction at the level of the glottis. Heterogeneously attenuating ovoid
density of the right vocal cord (arrow) represents a 4cm hematoma
confirmed by direct laryngoscopy

Statistical Analysis

Patient and injury characteristics were summarized using
descriptive statistics overall and stratified by injury type,
fracture displacement, MDCT findings, and interventions.
Univariable comparisons were performed using the χ2-test,
or Fisher’s exact tests when expected cell sizes were small.
A p-value <0.05 was considered significant in all analy-
ses. Analyses were performed using SAS version 9.4 (SAS
Institute, Cary, NC, USA).

Results

Incidence and Patient Demographics

In this study 40 cases of laryngeal trauma were identi-
fied through our Illuminate Insight keyword search which
formed the basis of the current study. A search of our insti-
tution’s trauma database estimated approximately 430,000
trauma encounters during this study’s 17-year time frame,
resulting in an incidence of laryngeal trauma of <1%.

A total of 48 fractures in 40 patients were identified
(26 thyroid, 18 hyoid, 4 cricoid) in cases of external laryn-
geal trauma at our institution. Of the 40 patients, 87.5%
were male (n= 35) and 12.5% female (n= 5) ranging in age
from 20–76 years (mean 40 years, SD 16 years). The mech-
anisms of injury included gunshot wounds 30.0% (n= 12),
motor vehicle collisions 30.0% (n= 12), assault 17.5%
(n= 7), fall 7.5% (n= 3), hanging/strangulation 7.5% (n= 3)
and other 7.5% (n= 3). Demographics and mechanism of
injury incidence are summarized in Table 2.
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Table 2 Patient characteristics

Overall
N= 40

Blunt
injury
N= 26

Penetrating
injury
N= 14

Demographics

Age (years)

Mean (standard deviation) 40 (16) 41 (15) 37 (19)

Median
(interquartile range)
[range]

39
(48–49)
[20–76]

41
(29–48)
[20–75]

29
(23–50)
[20–76]

Female, n (%) 5 (12.5) 4 (15.3) 1 (7.1)

Injury characteristics

Mechanism of injury, n (%)

Gunshot wound 12 (30.0) 0 (0.0) 12 (85.7)

Motor vehicle collision 12 (30.0) 12 (46.2) 0 (0.0)

Assault 7 (17.5) 7 (26.9) 0 (0.0)

Fall 3 (7.5) 3 (11.5) 0 (0.0)

Other 6 (15.0) 4 (15.4) 2 (14.3)

Fracture type, n (%)

Cricoid only 1 (2.5) 1 (3.8) 0 (0.0)

Thyroid only 18 (45.0) 11 (42.3) 7 (50.0)

Hyoid only 13 (32.5) 6 (23.1) 7 (50.0)

Thyroid and cricoid 3 (7.5) 3 (11.5) 0 (0.0)

Thyroid and hyoid 5 (12.5) 5 (19.2) 0 (0.0)

Non-focal hemorrhage
or a focal hematoma on
imaging, n (%)

14 (35.0) 9 (34.6) 5 (35.7)

Cervical spine fracture,
n (%)

9 (22.5) 5 (19.2) 4 (28.6)

Vascular injury, n (%)
[n= 39]

4 (10.3) 1 (4.0) 3 (21.4)

Subjective and objective symptoms were not consistently
documented for all cases as many patients presented in-
tubated or tracheostomized. The most commonly reported
subjective symptoms included anterior neck pain, dyspha-
gia, odynophagia, weak/hoarse voice. The most commonly
documented objective findings included anterior neck ery-
thema, anterior neck laceration, edema, tenderness to pal-
pation, crepitus, stridor, dysphonia.

The most common mechanisms of injury included gun-
shot wounds (n= 12) and motor vehicle accidents (n= 12),
followed by assault (n= 7). Additional data describing ob-
served mechanisms of injury are summarized in Table 2.

Of the 40 cases, 10% (n= 4) had associated vascular in-
juries, 22.5% (n= 9) associated cervical spine fractures. Of
the cases 61.5% (n= 24) required urgent airway manage-
ment including endotracheal intubation or tracheostomy for
clinical instability in the setting of airway edema, airway
hematoma, or other vascular or cervical spine injuries. Also,
38.5% cases (n= 15) required intervention from otolaryn-
gology (ENT) or neurosurgery (NSGY) including laryngeal
fracture fixation, laryngoplasty and/or cervical spine fixa-
tion.

Fracture Location Assessment

The fracture patterns in the 40 cases included 45.0% (n= 18)
isolated thyroid cartilage fractures, 32.5% (n= 13) isolated
hyoid fractures, 12.5% (n= 5) combination fractures of both
the hyoid and thyroid, 7.5% (n= 3) combination fractures
of both the cricoid and thyroid and 2.5% (n= 1) isolated
cricoid fracture. Of the fractures 60% (n= 24) were cate-
gorized on MDCT as displaced, 40% (n= 16) nondisplaced
fractures, 35% (n= 14) cases had MDCT features of airway
edema with non-focal hemorrhage or a focal hematoma.
Of those 14, 36% (n= 5) cases were confirmed a definite
hematoma by laryngoscopy.

Fracture of the thyroid cartilage was the most common
fracture type, as seen in Figs. 1a, 2a, 3a. Blunt trauma 73%
(n= 19) was the most common mechanism of injury of thy-
roid cartilage fractures compared to penetrating trauma 27%
(n= 7). Of thyroid fractures 69% (n= 18) underwent urgent
airway management and 35% (n= 9) required otolaryngol-
ogy or neurosurgery surgical intervention. Also, 31% (n= 8)
of thyroid fractures had imaging features of airway edema
with non-focal hemorrhage or a focal hematoma, with 50%
(n= 4) confirmed hematomas on laryngoscopy.

Isolated hyoid fractures made up 32.5% (n= 13) of cases,
as seen in Fig. 4. The mechanism of injury was split nearly
evenly between (n= 6) blunt and (n= 7) penetrating mech-
anisms. Of the cases 38.5% (n= 5) had imaging features of
airway edema with non-focal hemorrhage or a focal hema-
toma, with one confirmed hematoma on laryngoscopy.

Combination fractures involving both the thyroid and
hyoid were 100% (n= 5) due to blunt trauma. All combina-
tion fracture cases (n= 5) required urgent airway manage-
ment, 60% (n= 3) had imaging features of airway edema
with non-focal hemorrhage or a focal hematoma and 40%
(n= 2) had associated cervical spine injuries. Combination
fractures involving both the thyroid and cricoid were 100%
(n= 3) due to blunt trauma. Of the three cases one had imag-
ing features of airway edema with non-focal hemorrhage or
a focal hematoma and required urgent airway management.

Fig. 4 28-year-old male status
post gunshot wound. Axial
CT of the neck demonstrates
a comminuted fracture of the left
hyoid bone (arrow)
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No associated vascular or cervical spine injuries were noted
in these combination thyroid and cricoid cases.

Fracture Displacement Assessment

Displaced fractures made up 60% (n= 24) of the total frac-
tures and of those 79% (n= 19) required urgent airway
management and 54% (n= 13) underwent laryngoscopy.
Of the cases 42% (n= 10) had imaging features of airway
edema with non-focal hemorrhage or a focal hematoma
with 50% (n= 5) of cases having a confirmed hematoma
by laryngoscopy, as demonstrated in Fig. 1a, b. Of the dis-
placed fractures 25% (n= 6) had associated cervical spine
fractures, 8% (n= 2) associated vascular injury, and 42%
(n= 10) required neurosurgery or otolaryngology surgical
intervention.

In the 5 cases of confirmed airway hematoma, 80%
(n= 4) had displacement >5mm. Conversely all cases
(n= 9) with a displaced fracture >5mm, required urgent
airway management.

Nondisplaced fractures made up 40% (n= 16) of the to-
tal fractures and of those 31% (n= 5) required urgent air-
way management and 44% (n= 7) underwent laryngoscopy.
Of these fractures 25% (n= 4) had imaging features of air-
way edema with non-focal hemorrhage or a focal hematoma
with 0% of cases having a confirmed hematoma on laryn-
goscopy. Of the nondisplaced fractures, 19% (n= 3) had
associated cervical spine fractures, 13% (n= 2) associated
vascular injuries and 31% (n= 5) required neurosurgery or
otolaryngology surgical intervention.

The above percentages are summarized in Table 3 for
comparison.

Table 3 Injury and treatment characteristics by fracture displacement

Displaced
fractures
(in %), [n= 24]

Nondisplaced
fractures
(in %), [n= 16]

Incidence 60 (24/40) 40 (16/40)

Required urgent airway man-
agement

79 (19/24) 31 (5/16)

MDCT findings airway
edema, with non-focal hem-
orrhage or a focal hematoma

42 (10/24) 25 (4/16)

Underwent laryngoscopy 54 (13/24) 44 (7/16)

Hematoma on laryngoscopy 21 (5/24) 0 (0/16)

Cervical spine fracture 25 (6/24) 19 (3/16)

Vascular injury 8 (2/24) 13 (2/16)

ENT/NSGY surgical inter-
vention

42 (10/24) 31 (5/16)

ENT Otolaryngology, NSGY Neurosurgery, MDCT Multidetector
Computed Tomography

Soft Tissue Abnormalities

Approximately 35% (n= 14) of total cases had MDCT
imaging features of airway edema with non-focal hemor-
rhage or a focal hematoma. In this group, 79% (n= 11)
required urgent airway management, 64% (n= 9) under-
went laryngoscopy by otolaryngology, and 34% (n= 5)
had a confirmed hematoma. Of the cases 71% (n= 10)
had displaced fractures, 29% (n= 4) were nondisplaced,
43% (n= 6) of cases had associated cervical spine fractures
and 21% (n= 3) had associated vascular injury and 43%
(n= 6) required neurosurgery or otolaryngology surgical
intervention.

Of the total cases 65% (n= 26) did not have MDCT
imaging features of airway edema with non-focal hemor-
rhage or a focal hematoma. In this group, 50% (n= 13) re-
quired urgent airway management, 42% (n= 11) underwent
laryngoscopy by otolaryngology and 0% (n= 0) had a con-
firmed hematoma. Of the cases 54% (n= 14) had displaced
fractures, 46% (n= 12) were nondisplaced, 12% (n= 3) of
cases had associated cervical spine fractures and 4% (n= 1)
had associated vascular injury, 35% (n= 9) required neuro-
surgery or otolaryngology surgical intervention.

The above percentages are summarized in Table 4 for
comparison.

Analysis for associations between patient demographics,
mechanisms of injury, fracture type, fracture displacement,
soft tissue injury and with urgent airway management and
surgical intervention are summarized in Table 5. Of note,
patients with displaced fractures were more likely to re-
ceive urgent airway management than those with non-dis-
placed fractures (79.2% vs. 33.3%, p= 0.004) but were not
significantly more likely to receive ENT/NSGY interven-
tions (41.7% vs. 33.3%, p= 0.60). Rates of urgent airway
management were higher among those with hematoma on
imaging (84.6% vs. 50.0%, p= 0.04). Those with cervical
spine fractures were twice as likely to receive ENT/NSGY
interventions (66.7% vs. 30.0%, p= 0.06). Remaining asso-
ciations in Table 5 did not show statistical significance.

Discussion

Laryngeal trauma is an uncommon occurrence in the
emergency department. This study describes the relative
frequency of patient demographics, mechanisms of injury,
fracture types, fracture displacement, soft tissue injuries
and analyzes the association with acute airway manage-
ment and surgical intervention. Knowing which imaging
features drive clinical outcomes is important as traumatic
laryngeal injuries carry a morbidity rate of up to 37% and
an estimated mortality rate of 13% [12, 13].
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Table 4 Injury and treatment characteristics by presence or absence of airway edema with non-focal hemorrhage or a focal hematoma

MDCT findings of airway edema with non-
focal hemorrhage or a focal hematoma
(in %), [n= 14]

Absent MDCT findings of airway edema with
non-focal hemorrhage or a focal hematoma
(in %), [n= 26]

Incidence 35 (14/40) 65 (26/40)

Required urgent airway management 79 (11/14) 46 (12/26)

Displaced fracture 71 (10/14) 54 (14/26)

Underwent laryngoscopy 64 (9/14) 42 (11/26)

Hematoma on laryngoscopy 36 (5/14) 0 (0/26)

Cervical spine fracture 43 (6/14) 12 (3/26)

Vascular injury 21 (3/14) 4 (1/26)

ENT/NSGY surgical intervention 43 (6/14) 35 (9/26)

ENT Otolaryngology, NSGY Neurosurgery, MDCT Multidetector Computed Tomography

The results of this single institution retrospective study
are in agreement with previously published literature, in-
cluding a higher prevalence of laryngeal fractures in men
around age 40 years [1–3, 6, 10, 13–16]. This increased in-
cidence in middle-aged men may be related to men having
a higher degree of ossification of the cartilages compared
to the population 18–25 years old [8, 9]. The laryngeal
cartilages undergo ossification as part of the normal aging
process, beginning around the ages of 18–20 years [17],
and the more advanced the ossification process, the higher
likelihood the cartilages will be fractured and detected by
MDCT. Additionally, anatomic differences between men
and women may explain the increased incidence consider-
ing the larger, more prominent size of the larynx in men
[3].

The most common mechanisms of injury included gun-
shot wounds and motor vehicle accidents. High speed motor
vehicle accidents, especially rear end collisions, tend to be
a frequent cause of laryngeal trauma as demonstrated in
prior studies [2–4, 8, 12]. The forward motion of the up-
per torso with neck hyperextension in deceleration injuries
places the usually well protected larynx in a vulnerable po-
sition for injury. Penetrating trauma from gunshot wounds
directed at the larynx is an obvious cause of injury.

The incidence of laryngeal trauma at our institution was
approximately 1:11,000, which is comparable with prior
reports between 5000–30,000 emergency department visits
[1–4, 9, 13, 14]; however, these figures likely underestimate
laryngeal trauma as it may go undetected for a variety of
reasons. Clinically evident laryngeal trauma is uncommon,
and it has been shown that laryngeal fractures are better rec-
ognized with dedicated thin slice examinations and 2D and
3D multiplanar reconstructions which may not be readily
available in initial trauma imaging [8, 9]. In addition, the
wide range of ossification of the laryngeal cartilages may
make fractures difficult to detect [4, 9, 14].

Thyroid cartilage fracture was the most common type
of laryngeal injury, similar to other reports including post-
mortem CT data [3, 9, 14–16, 18]. This was followed by

hyoid fractures, and finally combination injuries involving
the thyroid plus the hyoid or cricoid. There was only one
incidence of an isolated cricoid fracture, which is similar to
reports of cricoid fractures most commonly being associ-
ated with fractures of other cartilages [8]. Combination in-
juries involving multiple bony/cartilaginous structures were
100% of the time due to blunt trauma, usually motor vehicle
accidents.

The MDCT findings associated with higher rates of ur-
gent airway management and surgical intervention included
displaced fractures and evidence of airway edema with
non-focal hemorrhage or a focal hematoma. When com-
paring displaced fractures vs. nondisplaced fractures there
was a higher percentage of patients requiring urgent air-
way management, higher incidence of airway hematomas,
associated cervical spine injuries and surgical intervention
within the displaced fracture group. This was even more
so in cases with displacement >5mm. In 80% cases with
a confirmed hematoma by endoscopy, there was greater than
5mm of displacement. Also, all cases with >5mm of dis-
placement required urgent airway management. Of note,
most displaced fractures underwent open reduction and in-
ternal fixation of laryngeal fractures with mini-plates in an
attempt to prevent long-term voice injury. Early surgery has
been shown to decrease voice and airway complications by
40% [9, 19]. Therefore, recognizing and highlighting dis-
placement can help the clinical service determine the ne-
cessity for operative reduction and fixation.

Laryngeal edema with non-focal hemorrhage or a focal
hematoma is another important CT finding to recognize and
report in a timely manner. If there is asymmetric soft tis-
sue thickening or narrowing of the airway as demonstrated
in Figs. 1b,2b, 3b, laryngeal edema must be reported and
the images must be carefully inspected for a hematoma. In
addition, careful evaluation of the vocal cords for thicken-
ing or bulging into the airway lumen can help raise sus-
picion for tearing of the vocal ligament or thyroarytenoid
muscle. Highly attenuating lesions on unenhanced MDCT
(>35 Hounsfield Units) within the airway can suggest an
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Table 5 Factors associated with interventions

Urgent airway management [n= 39] ENT/NSGY surgical intervention [n= 39]
Overall 40 24/39 (61.5%) 15/39 (38.5%)

N n (%) p-value n (%) p-value

Age (years)

<40 20 10 (50.0) 0.13 10 (50.0) 0.13

≥40 20 14 (73.7) 5 (26.3)

Sex

Female 5 3 (60.0) 0.99 2 (40.0) 0.99

Male 35 21 (61.8) 13 (38.2)

Injury type

Blunt 26 14 (56.0) 0.34 7 (28.0) 0.07

Penetrating 14 10 (71.4) 8 (57.1)

Mechanism of injury

Gunshot wound 12 8 (66.7) 0.02 6 (50.0) 0.28

Motor vehicle collision 12 9 (81.8) 6 (54.5)

Assault 7 1 (14.3) 1 (14.3)

Fall 3 1 (33.3) 0 (0.0)

Other 6 5 (83.3) 2 (33.3)

Fracture type

Cricoid only 1 1 (100.0) 0.11 1 (100.0) 0.78

Thyroid only 18 12 (66.7) 7 (38.9)

Hyoid only 13 5 (41.7) 5 (41.7)

Thyroid and cricoid 3 1 (33.3) 1 (33.3)

Thyroid and hyoid 5 5 (100.0) 1 (20.0)

Thyroid displaced fracture

Yes 12 11 (91.7) 0.03 5 (41.7) 0.68

No 14 7 (50.0) 4 (28.6)

Hyoid displaced fracture

Yes 11 8 (72.7) 0.16 5 (45.5) 0.33

No 7 2 (33.3) 1 (16.7)

Any displaced fracture

Yes 24 19 (79.2) 0.004 10 (41.7) 0.60

No 16 5 (33.3) 5 (33.3)

Non-focal hemorrhage or a focal hematoma on imaging

Yes 14 11 (84.6) 0.04 6 (46.2) 0.49

No 26 13 (50.0) 9 (34.6)

Cervical spine fracture

Yes 9 7 (77.8) 0.44 6 (66.7) 0.06

No 31 17 (56.7) 9 (30.0)

Vascular injury [n= 39]

Yes 4 3 (75.0) 0.99 3 (75.0) 0.28

No 35 21 (60.0) 12 (34.3)

ENT Otolaryngology, NSGY Neurosurgery, MDCT Multidetector Computed Tomography

acute hematoma. Any evidence of edema or a hematoma
need to be communicated promptly to the clinical service,
as those patients with a focal hematoma have a higher fre-
quency of urgent airway management, associated cervical
spine and vascular injuries, and surgical intervention. Of
the 14 cases that had findings for airway edema with non-
focal hemorrhage or a focal hematoma, 5 hematomas were

confirmed on endoscopy. Therefore, 36% of cases with sus-
picious MDCT findings had a confirmed hematoma. This
percentage is likely an underestimate as three of the cases
did not have a documented endoscopy and/or the report was
not available in the medical records. In the group without
MDCT findings of airway edema, there were no hematomas
found on subsequent endoscopy highlighting the utilization
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of MDCT in determining the need for follow-up endoscopy.
Utilizing a 35HU threshold demonstrated a high sensitiv-
ity but low specificity for finding endoscopically confirmed
hematomas. There may be value in utilizing and investi-
gating a higher HU threshold above the normal neck soft
tissues (20–40HU) when reporting a focal hematoma. The
HU thresholds of 45 or even 55 may improve specificity
while still maintaining a high sensitivity; however, soft tis-
sue injuries on postmortem CT studies compared with au-
topsy findings have demonstrated the shortcomings of CT in
evaluating soft tissue hematomas [15, 16]. Magnetic reso-
nance imaging is the best method for diagnosing soft tissue
lesions in the neck but may not be readily available in the
emergency setting [3, 8, 15, 16, 18]. The CT angiography
of the neck may be the next best alternative to evaluate
for osseous injury and contrast leakage into a soft tissue
hematoma.

The limitations of our study included the retrospective
design which utilized a variety of nondedicated MDCT
trauma protocols and variable use of contrast to report on
patterns of laryngeal trauma. Inevitably some of the in-
juries were likely undercharacterized; however, the ques-
tion of whether further characterization is necessary and/or
associated with improved clinical outcomes leaves room for
further prospective investigation. Additional limitations in-
cluded the retrospective design with inclusion criteria based
on a keyword search in PACS. This may introduce selection
bias based on only including correctly reported laryngeal
fractures and inadvertently excluding patients with neck
trauma without a radiologically defined fracture. False neg-
ative examinations in which laryngeal trauma was missed
on initial interpretation were not sought given the extensive
number of trauma studies. It was not feasible to review all
trauma studies performed over a 17-year interval to iden-
tify laryngeal trauma that was potentially overlooked on
imaging. This likely distorts the calculated prevalence and
incidence of laryngeal trauma. Lastly, the study is limited
by the small number of cases reviewed despite inclusion
from a level 1 trauma center spanning a 17-year period.
This is reflective of the relatively low incidence of laryn-
geal injuries. For further investigation, future multicenter
investigations should be considered.

Conclusion

The detection and classification of laryngeal trauma is
a multispecialty effort between emergency trauma physi-
cians, otolaryngologists and radiologists. The MDCT is
a first line examination in the acute trauma setting that
plays a critical role in early detection and characterization
of laryngeal injuries. The radiologists must understand
their role in the evaluation of laryngeal trauma patients,

including the benefits and limitations of MDCT imaging.
Understanding the patterns of laryngeal injury and clinical
implications is imperative to avoid overlooking a rare, yet
insidious injury. Based on our review, cases with laryngeal
fracture displacement or evidence of airway edema with
a hematoma should be promptly conveyed to the clinical
service as they are associated with more complex injuries
and higher rates of urgent airway management and surgical
intervention.
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