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ARTICLE INFO ABSTRACT
Keywords: Introduction: Hyoid bone fractures are rarely reported as an isolated entity due to the infrequent
Facial fractures occurrence accounting for only 0.002% of all head and neck fractures and 1.15 as the highest
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incidence. Strangulation remains the most common cause of isolated hyoid bone fractures with an
incidence of 27-50%. However, blunt trauma, motor vehicle crash, sport related injuries, falls,
assaults, and gunshot wounds are additional documented causes of hyoid bone fractures.

Case report: A 23-year-old male who was assaulted to the face. He complained of pain to the face
and neck, sore throat, dysphagia and changes in speech. The face and neck CT scans revealed
multiple facial fractures along with a hyoid bone fracture. Patient was admitted to for observation
and close monitoring for airway protection until the mandible and hyoid bone fractures were
treated. ORIF of the mandibular fractures took place; we elected to treat the hyoid bone fracture
conservatively as it was asymptomatic. The patient’s hospital course was unremarkable.

Result: 56 articles were reviewed from 1949 to 2017, which revealed that isolated hyoid bone
fractures and hyoid bone fractures associated with other facial fractures are very rare. Hyoid bone
fractures due to direct trauma, road traffic accidents, falls, assault and gunshot wounds are more
common in males than females. However, in strangulation and suicidal hanging, the incidence is
higher in females than males. Multiple methods can be used to evaluate the hyoid bone fractures.
The majority of hyoid bone fractures are treated conservatively

1. Introduction

Fractures of the hyoid bone are rarely reported as an isolated entity due to the infrequent occurrence accounting for only 0.002% of
all head and neck fractures [2,6,16,18] and 1.15 as the highest incidence [30]. Strangulation remains the most common cause of
isolated hyoid bone fractures with an incidence of 27-50% [9,19,22,37]. However, blunt trauma, motor vehicle crash, motorcycle
crash, sport related injuries (skiing and hockey), vomiting, falls, assaults, and gunshot wounds are additional documented causes of
hyoid bone fractures [5,9,11,17,19,35]. Hyoid bone fractures have been associated with other injuries including thyroid, cricoid
cartilage fractures, and cervico-spinal fractures. Hyoid bone fractures occur more frequently in men than women due to the incidence
of blunt trauma, gunshot wounds, sport related injuries, falls, and assault as in this case [9,31]. However, the incidence of hyoid bone
fracture is higher in females when related to attempts at suicide by hanging [21,22,37].
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2. Case report

We present a 23-year-old male who was assaulted and presented emergently to the trauma center via ambulance. Per EMS report,
the patient was struck in the face and neck multiple times. Upon arrival, he was neurologically and hemodynamically stable, and was
alert and awake with a GCS of 15. He complained of pain to the face and neck (primarily the lower jaw), sore throat, dysphagia and
changes in speech. His physical examination revealed mild to moderate swelling and ecchymosis to the right cheek and anterior neck
areas. The patient stated that there was a change in his occlusion along with trismus of approximately 1cm. He had significant de-
viation of the mandible to the right side upon opening. Brain, facial, and neck computed tomography (CT) scans were obtained. The
neck CT scan revealed right mandibular ramus, right mandibular angle, left mandibular symphysis, right pterygoid plate fractures
along with a hyoid bone fracture without any effects on the airway (Figs. 1-3); the brain and spinal CT were negative. Laryngoscopy
did not reveal any pharyngeal lacerations or injuries. Patient was admitted to the OMFS service for observation and close monitoring
for airway protection until the mandible and hyoid bone fractures were treated. He received 10 mg of dexamethasone IV x three doses.
On the third post injury day, he was taken to the operating room by OMFS for open reduction and internal fixation of the mandibular
fractures; OMFS team elected to treat the hyoid bone fracture conservatively as it was asymptomatic by the end the third day and the
neck swelling had significantly decreased (Figs. 4-10). The patient’s hospital course was unremarkable, the pain and swelling to left
cheek and the anterior neck area improved within 2 days and he never presented with any airway distress. The patient was discharged
on the fifth post injury day and was limited to a liquid diet. The patient returned for a postoperative visit one week later and his
examination revealed a stable/repeatable occlusion, decreased swelling, diminished anterior neck ecchymosis, and no complaints of
dysphagia. The patient was followed up an additional 3 weeks later, which revealed no neck ecchymosis and the neck edema had
completely resolved. In the 3 months follow up, patient presented with a complete recovery of the mandibular and hyoid bone
fractures. The patient was provided another 6 months follow up appointment, however, he did not show.

3. Discussion
3.1. Mechanism of injuries

56 articles were reviewed from 1949 to 2017, which revealed that isolated hyoid bone fractures and hyoid bone fractures asso-
ciated with other facial fractures are very rare [9,15,31]. Hyoid bone fractures due to direct trauma [6,13,23,36], road traffic acci-
dents, falls, and gunshot wounds are more common in males than females accounting for 91% of all presentations [1,6,9,31]. However,
in strangulation and suicidal hanging, the incidence is higher in females than males [22,37]. Hyoid bone fractures are very rare in the
pediatric population [36] Hyoid bone fractures may be associated with other concomitant injuries or masked by other injuries
including mandible fractures [9,31,34]. Ramchand T reported hyoid bone fractures associated with mandibular fractures in 8 of 41
patients (17.4%), cervical spine injures in 6 patients (13.0%), and Lefort III fracture in 2 patients (4.3%). Hyoid bone fractures have
also been associated with facial lacerations [10], external carotid psuedoaneurysm [5], and laryngeal injuries [3]. Hyoid bone frac-
tures can be accompanied by laryngeal cartilages fractures which may lead to voice changes, stridor, compromise of the airway, and
pharyngeal lacerations [24]. In motorcycles accidents, helmets may cause compression or fracture of the hyoid bone [32].

Fig. 1. CT scan/axial cut showing the hyoid bone and mandible fractures.
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Fig. 2. CT scan/axial cut showing the hyoid bone and mandible fractures.

Fig. 3. CT scan/axial cut showing the hyoid bone and mandible fractures.CT scan/axial cut showing the hyoid bone and mandible fractures.

Transesophageal echocardiogram (TOE) or endotracheal intubation has also been documented to cause laryngeal or hyoid bone in-
juries [26].

Comprehensive physical exam, plain film imaging, CT scans, laryngoscopy, and Valsalva maneuver are all methods utilized to
evaluate for any hyoid bone and/or laryngeal injuries [9,28,29]. Dysphagia is another indication of possible hyoid bone fracture [1,2,
4,5,11,12,16-18]. The majority of hyoid bone fractures are treated conservatively [8]. However, other authors reported cases which
did not show any improvement with conservative observation, and subsequently required surgical intervention by open reduction and
internal fixation, partial removal of hyoid bone, tracheostomy, or laryngeal laceration repair [13,23,28,34]. Although the conservative
treatment is always the first treatment option, patients must be admitted and observed for at least 24 hours to rule out any airway
complications. In addition, a 2 week follow up evaluation is highly recommended after discharge of this group of patients [9,11,27].
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Fig. 4. 3D submentovertex view/ORIF of the mandible fracture and close reduction of the hyoid bone fracture.

Fig. 5. 3D submentovertex view/ORIF of the mandible fracture and close reduction of the hyoid bone fracture.

Fig. 6. 3D sagittal view/ORIF of the mandible fracture and close reduction of the hyoid bone fracture.
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Fig. 7. 3D view of the hyoid bone fracture.

Fig. 9. 3D view of the ORIF of the mandible fractures and the close reduction of the hyoid bone fracture.
3.2. Anatomy

The hyoid bone is a semi-circular irregular horseshoe-shaped structure surrounded and protected by bony structures including the
mandible anteriorly and laterally, and by the cervical spine posteriorly. In addition, the hyoid bone is suspended by muscles and
ligaments to these surrounding structures which generally protect it from any direct force or trauma. Due to this protection, the hyoid
bone fracture is an exceedingly rare fracture compared with the other head and neck fractures. The hyoid bone consists of 2 greater and
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Fig. 10. 3D view of the ORIF of the mandible fractures and the close reduction of the hyoid bone fracture.

2 lesser cornu which are suspended by ligaments (Stylohyoid and Hyoepiglottic ligaments). With the lack of any direct bony contact,
the hyoid bone remains mobile in multiple directions.

3.3. Prevalence

Hyoid bone fractures accounted for only 0.002% of all head and neck fractures [2,6,14,16,18]. The majority of the isolated bone
fractures had been reported due to strangulation and suicidal hanging [2,7,9,20,21,22,25,37].

3.4. Clinical and radiographic findings and diagnosis

According to the reported cases that were reviewed, patients who sustained hyoid bone fractures generally are asymptomatic at the
initial examination [13,34]. However, for patients who present with symptomatic fractures, clinical findings include ecchymosis, pain,
swelling, stridor, and tenderness to the anterior aspect of the neck, submental region, and occasionally to the oral cavity [13,28,34].
Pain, dysphagia, odynophagia, dysphonia and limited range of neck motion are indicative of hyoid bone, laryngeal cartilage, and/or
spinal injuries [28,33]. During the clinical examination, Palpation to the hyoid bone may reveal mobility or crepitus may be the
preliminary indicator of fractures of the hyoid bone [17]. Dysphagia, odynophagia, or pain with coughing or blowing the nose must be
taking in consideration during exam to rule out any fracture of the hyoid bone [11,16,17]. In addition, others recommended lar-
yngoscopic examination to rule out any pharyngeal lacerations [3,13,21].

In addition to the clinical examination, radiographic imaging must be obtained to rule out any head and neck fractures including
fractures of the hyoid bone. CT scan and lateral-view cervical x-ray are the primary imaging studies to evaluate the presentation of
hyoid bone fractures.

3.5. Management and prognosis

The management of hyoid bone fracture primarily depends on the severity of the case on presentation or during the hospital course.
Most hyoid bone fracture cases that had been reported in literature underwent nonsurgical management, as the majority were
asymptomatic. These asymptomatic patients generally recover within 2 weeks [10,17,21,27]. However, in some infrequent cases,
surgical intervention (ORIF) was performed [8,9,21,28]. If the injury is minimal with mild pain, it can be treated conservatively with
oral analgesics for pain management and liquid or semi-soft diet. For external lacerations, debridement of the wound with primary
closure is performed. Pharyngeal laceration should be deeply closed after removing any loose hyoid bone fragments. If there is sus-
picion of respiratory distress, airway should be secured with endotracheal tube intubation or tracheostomy to avoid any cardiore-
spiratory collapse [9,28,33]. In addition, Kaufman HJ, Ciraulo DL, and Burns RP recommended securing the airway due to hematoma
formation and soft tissue swelling that may jeopardize the airway after hyoid bone fracture. All the hyoid bone fractures should be
admitted and observed for at least 24-72 hours according to the severity of the case [28]. Most of the patient’s symptoms will improve
in 1-3 weeks after the trauma, however, rest, liquid diet, and analgesic medications were recommended [19]. The course of bony
healing may take up to 6-8 weeks [8,11,28]. Dickenson, A. J performed a closed reduction for his patient who had hyoid bone fractures.
However, open reduction of such fracture is not required for all the patient unless it is combined with deep neck lacerations,
pharyngeal lacerations, fractures compromising airway, or associated with other head and neck fractures [28]. However, the hyoid
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bone removal itself is not recommended [8,13,28,34]. According to the study that was done by Ramchand T., 26 patients did not reveal
any improvement with conservative treatment. 21 of them underwent surgical treatment of the hyoid bone fracture and 9 of the 21
patients had tracheostomy preformed due to a compromised airway. another 6 patients had pharyngeal laceration repair. Oropha-
ryngeal or nasopharyngeal feeding tube is recommended for the endotracheal or tracheostomy patients. Generally, hyoid bone fracture
prognosis is good regardless of the severity of the injury [9,27].

The patient in this case report had an unremarkable hospital course with a 4-week period that covered both the hyoid fracture and
the mandible fractures.

4. Conclusion

Hyoid bone fractures are an exceedingly rare injury, especially as an isolated fracture. In addition, hyoid bone fractures are also
very rare when occurring simultaneously with head and neck fractures. Surgical intervention is not recommended for most hyoid bone
fractures unless the patient presents with airway compromise, symptoms, or becomes symptomatic during their hospital observation.
Although surgical intervention would be an option in some cases, including open debridement and open reduction and internal fix-
ation, complete removal of the hyoid bone is never recommended. Observation is traditionally the primary management modality with
a hospital admission of 24-72 hours, followed by a two-week post injury evaluation after discharge. Endotracheal intubation or
tracheostomy are recommended for any suspicion of compromised airways or the development of such during the observation period.
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