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Abstract: Laryngeal fracture is a rare and potentially fatal traumatic injury, with an estimated incidence of 1 in 30,000 

patients admitted to severe trauma centres. This is usually seen in multiple-trauma patients and is often undiagnosed or poorly 

managed leading to significant problems with airway patency, voice production, and swallowing; and the overall mortality rate 

being as high as 17.9%. This paper reports a case of a 28-year-old male patient, whose motorcycle accidentally hit a truck. The 

patient presented with a lacerated open neck wound with multiple small lacerated wounds on the skin over the neck and chin. 

The CT scan revealed a severe burst injury of the anterior larynx with fractured thyroid laminae, and the larynx was exposed to 

the external surface. Method: A series of investigations followed, including assessing patient’s medical records, performing 

medical and surgical interventions and lastly taking patient feedback. Results: Early intervention with an open reduction and 

internal fixation of the thyroid cartilage helped restore the near-normal anatomy of the larynx. Post-operatively, he had no 

problems in swallowing or breathing; except for some hoarseness of voice, which improved considerably within six months 

post-surgery. Conclusions: Because of the rarity of this injury, physicians may not be aware of its occurrence, leading to a late 

diagnosis of this entity. Early diagnosis of the laryngeal injury is indispensable. The most important goal in management 

initially is to secure and reconstruct the airway; thereafter; the long-term goal of treatment is to restore the voice and 

swallowing mechanism. 
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1. Introduction 

The Laryngeal fracture is a rare and potentially fatal 

traumatic injury due to the high mobility of the larynx and 

the protection it receives from the surrounding bony 

structures of the sternum, mandible, and cervical spine. [1] 

An estimated incidence of between 1 in 14000 and 1 in 

30,000 patients admitted to severe trauma centers accounts 

for less than 1% of all cases seen at major trauma centers. 

The overall mortality rate is 17.9% [2]. 

Most laryngeal fractures are of the closed type and are 

caused by blunt neck trauma. The open laryngeal fracture is 

exceptional andis seen particularly in penetrating neck 

traumas like gunshot injuries. Laryngeal fractures associated 

with open neck wounds are commonly homicidal or suicidal 

and rarely accidental, sustained in vehicular or industrial 

accidents. They are frequently left undiagnosed due to their 

closed nature and accompanying multisystem trauma, 

leading to significant problems with airway patency, 

phonation, and swallowing. [2] 

This paper presents, an unusual case of open laryngeal 

fracture following blunt neck trauma that occurred during a 

motorcycle accident, in which the patient was breathing 

comfortably from the lacerated open neck wound at the level 

of the thyroid cartilage as if a laryngotomy had been done. 

An isolated fracture of the thyroid cartilage is the most 

frequent injury encountered. The incidence of laryngeal 

cartilage fractures ranges from 0 to 67%. Injuries involving 

the cricoid cartilage are rare. It has a mortality rate of as high 

as 40% [2]. A missed significant laryngeal injury could 

ultimately have serious life-threatening consequences, such 

as fracture, swelling, airway obstruction, and deathor may 

cause significant long-term sequelae like dysphonia, 

aspiration, and airway stenosis. The ultimate goal is to secure 

a safe and atraumatic airway [1]. 

Clinical evaluation includes an endoscopic examination of 

the larynx using fiberoptic endoscopy, or direct laryngoscopy 

under general anesthesia. It can guide the clinician in 

securing the airway, and assessing the grading of injury, and 
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establishing a surgical plan [3]. 

Types of laryngeal fractures: 

There are four types of laryngeal fractures as described 

below: 

1) Supraglottic laryngeal fracture causing posterior 

displacement of the epiglottis and laryngeal inlet 

2) Cricotracheal separation: usually fatal 

3) Vertical midline fracture which will damage the anterior 

commissure and separate the thyroid alae 

4) Comminuted fracture: usually common in older, 

calcified, and rigid larynx [3] 

Classification of Schaefer-Fuhrman for laryngeal fractures 

is given in Table 1. 

Table 1. Classification of Laryngeal Fractures. 

Groups Severity of injury in ascending order 

Group 1 
Minor endolaryngeal hematomas or lacerations without 

detectable fractures 

Group 2 
More severe edema, hematoma, minor mucosal disruption 

without exposed cartilage, or nondisplaced fractures 

Group3 
Massive edema, large mucosal lacerations, exposed 

cartilage, displaced fractures, or vocal cord immobility. 

Group4 

Same as group 3, but more severe, with disruption of 

anterior larynx, unstable fractures, two or more fractures 

lines, or severe mucosa! Injuries 

Group5 Complete laryngotracheal separation 

Management depends on the type and severity of injury 

and this classification is a useful guide [2]. The present case 

was compatible with group IV which is defined as having 

disruption of the anterior larynx, unstable fractures, two or 

more fracture lines, or severe mucosal injuries. 

1.1. Diagnosis 

A CT scan of the neck is the gold standard for diagnosing 

this type of injury and also helps to rule out cervical spine 

injuries and other organ injuries due to the high probability 

of concurrent injuries associated with laryngeal trauma [4]. A 

CT scan of the neck and chest is indicated in stable patients, 

because it can detect occult fractures andwhether or not there 

are displaced fractures of the cartilaginous larynx. In the case 

of the unstable patient the X-ray Chest is done, which may 

show a pneumothorax, pneumomediastinum, subcutaneous 

emphysema, or tracheal deviation. 

1.2. Treatment / Management 

Management depends on the type and severity of injury It 

is widely agreed that early intervention of laryngeal injuries 

yields superior results, ideally within the first 24 to 48 hours 

[2, 5, 6, 7]. In the present case, the surgical intervention was 

done within 48 hours. 

2. Method 

This study used a case study method of investigation going 

through patient medical records, medical and surgical 

intervention, and patient feedback. 

3. Case Report 

A 28-year-old male patient was admitted to the emergency 

room after a motorcycle accident with a truck. The Patient 

presented with a lacerated open neck wound with multiple 

small lacerated lesions of the skin over the neck and chin The 

Patient was breathing comfortably from a lacerated open 

neck wound as if a laryngostomy had been done. (See Figure 

1) 

 

Figure 1. Cut throat injury revealing open laryngeal Fracture. 

The Patient was conscious and haemo-dynamically stable, 

but unable to speak. On local examination, the skin and 

muscles of the neck were edematous, lacerated, and infected 

with discharge coming from the wound. A considerable 

amount of edema and ecchymosis of both false vocal cords 

and aryepiglottic folds. Both vocal cords were seen in the 

lower part of the fractured thyroid cartilage. 

 

Figure 2. CT scan. 

The CT scan (Figure 2) revealed a severe burst injury of 

the anterior larynx with an open comminuted fracture of the 

thyroid cartilage. After acute stabilization, the patient 

underwent a CT scan which revealed a burst injury of the 

anterior larynx and severe local subcutaneous and skin injury, 



37 Rajkumari P. Khatri:  A Rare Case of Post-Traumatic Open Laryngeal Fracture  

 

and internal laryngeal structures were swollen. 

There was also an associated linear fracture of the 

mandible in the midline anda non-displaced thin fracture of 

the anterior margin of the hyoid bone. Thorough suction 

cleaning & toileting of the wound was done with all aseptic 

precautions. Intravenous antibiotics (cefotaxime, gentamicin, 

metrogyl) analgesic & anti-inflammatory, antireflux, and 

steroid drugs were started along with tetanus vaccination. 

Considering the Grade IV laryngeal injury as having 

disruption of the anterior larynx, unstable fractures, two or 

more fracture lines, or severe mucosal injuries. decision was 

taken to perform a surgical exploration via this open neck 

wound. 

Surgery 

Taken under General Anesthesia, the airway is established 

using an endotracheal tube inserted through the neck directly 

into the trachea distal to the site of transection. The surgical 

exploration was done via the open neck wound, Superior & 

inferior skin, subcutaneous & muscle flaps are elevated by 

blunt and sharp dissection. All necrotic soft tissue was 

excised, and the larynx was exposed fully. The thyroid 

cartilage had a horizontal fracture which divides it into upper 

& lower half, while the upper half is further fractured in the 

midline and multiple small pieces bilaterally. 

1) All the Thyroid cartilage pieces along with the 

perichondriumare sutured with 2-0 prolene to bring 

anatomical continuity. 

2) In the thick Calcified thyroid cartilage in the midline, 

holes are made for the suturing by drill. 

After completion, the Direct Laryngoscopy was done 

which is shown in Figure 3. 

 

Figure 3. Post-op Direct Laryngoscopy revealed normalendolarynx except 

for a small mucosal tag in the supraglottis. 

The post-op was uneventful, and after 48 hrs. he was 

extubated and shifted to the ward. Ryle’s tube feeding started 

24 hours after extubation. After 2 days, there was no neck 

swelling, the neck drain was nil and was removed. He was 

discharged on the 7th day. 

Thus, early intervention with an open reduction and 

internal fixation of the thyroid cartilage helped to restore the 

near-normal anatomy of the larynx and the functional 

outcomes in terms of respiration, swallowing, and phonation 

without any sequelae. 

Approximately 4 weeks after injury, direct tele 

laryngoscopy was done, both vocal cords were mobile, the 

voice was clear but mild hoarseness was there and oral intake 

started. After 6 months the voice was almost normal, as 

assessed by a telephonic communication with the patient. 

4. Discussion 

This study was conducted with the following aims and 

objectives: 

1) Understand the etiology of laryngeal trauma/fracture. 

2) Summarize clinical presentation & endoscopic findings 

of laryngeal trauma/fracture. 

3) Management of laryngeal injury, and its outcome. 

4) Monitoring patient for airway compromise or 

restoration of functions of the larynx in the longer term 

to reduce complications. 

Laryngeal fracture is an infrequent injury, High speed motor 

vehicle accidents were the most commonmechanism (49%), 

followed by sports-related injuries (29%) [1, 6]. Other causes 

are strangulation, and hanging. Penetrating trauma is the 

second leading cause, often due to assault by gunshot or stab 

wounds to the neck [1]. But, nowadays owing to 

industrialization and urbanization penetrating trauma is also on 

the increase because of machine-related accidents and 

stabbings [5]. Laryngeal trauma has a high mortality rate 

(17.9% to 40%), because of severe airway injury or multiple 

organ injury [1, 8]. An injured airway may be missed initially 

as symptoms on admission do not always correlate with the 

degree of internal injury. The recommendation is to perform 

CT within 24 hours of trauma [4, 6]. 

4.1. Airway Management 

Airway management in these patients with laryngeal 

trauma is the main priority [5, 7]. Both endotracheal 

intubation and tracheotomy have been recommended. The 

ultimate goal is to secure a safe and atraumatic airway, and 

restore the normal anatomy of the larynx to improve the 

long-term voice outcome, and swallowing in these patients 

[9]. 

Mendelsohn et al. recommended a tracheostomy within 24 

hours to secure the airway [10]. Butler et al. found that early 

treatment within 48 hours resulted in significantly better 

outcomes for voice and airway function when compared to 

delayed treatment [1, 2, 8, 11]. as even a minimal 

displacement of fractures can disrupt normal phonation [12]. 

A CT scan of the neck is considered to be the gold 

standard for diagnosing such injuries. Indeed, Duda Jr. et al. 

report that by its superior contrast resolution, MR imaging 

may be preferable in detecting epiglottic injuries, including 

avulsion [5, 7, 9, 13]. 

Patients with respiratory distress or increasing stridor 
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should be intubated immediately. However, the most 

appropriate method for airwaymanagement is controversial. 

Intubating a patient who has sustained laryngeal trauma can 

be extremely difficult because of distorted anatomy, poor 

visualization, and suboptimal conditions. Additionally, trans-

oral intubation may lead to catastrophic results like 

worsening the preexisting injury, creating false passages, 

causing further trauma to an injured larynx, disrupting 

damaged mucosa, and cricotracheal separation, and 

potentially compromising the stability of the patient [10]. 

However, in the present case, the presentation was very 

exceptional. At the admission, the patient was breathing 

comfortably from a lacerated open wound at the level of the 

thyroid cartilage as if a laryngectomy had been done (Figure 

1). There was no respiratory distress, and the airway was 

secured but not safe. 

About 37% of the patients in the reported series had 

delayed diagnosis hence the need for a high level of 

suspicion of any anterior cervical trauma [14]. 

Open fractures of the laryngeal framework are quite 

uncommon for a blunt neck injury. On the contrary, fractures 

of the larynx are more likely to be ‘‘open’’ internally, where 

the defect may be through the mucosa rather than the skin, 

and therefore missed by external examination alone. These 

injuries may ultimately require endoscopic or open repair, or 

tracheotomy [2]. 

A complete trauma assessment must be performed to rule 

out associatedinjuries like skull base or intracranial injury 

(13%), open neck injury (9%), cervical spine injury (8%), 

and oesophageal or pharyngeal injury (3%) [2]. There is also 

a high incidence of associated recurrent laryngeal nerve 

injury in patients with the fracture of the cricoid cartilage 

because of the proximity to the nerve. Injury to major vessels 

and the thyroid gland are also commonly seen. A CT 

angiogrammay also be indicated if there is suspicion of 

concomitant vascular injury. MRI currently has no role in the 

evaluation of laryngotracheal injury [14]. 

In the present case, there was an associated linear non-

displaced fracture of the hyoid bone, no intervention was 

done and the midline mandibular fracture was reduced by 

ORIF by nailing and plating by fascio-maxillary surgeon. 

The external perichondrium of the cartilage should always 

be re-approximated. Mucosal defects are repaired with 

absorbable sutures and buried knots to prevent granuloma 

formation. If there is extensive mucosal loss, free grafts from 

the buccal mucosa, skin, or dermis may be used to fix the 

defect [5]. When laryngeal fractures occur, stenosis and 

deformity may occur in the airway and vocal tract unless 

proper repair is undertaken. [5, 8]. An interesting rabbit study 

by Dray et al. found cartilaginous healing of fractures fixed 

with plates, but fibrous healing in those fixed with wire [15]. 

Endolaryngeal stenting is reserved for severe laryngeal 

trauma, comminuted fractures, and where the anterior 

commissure is significantly disrupted [1]. 

In the present case, the glottis was intact, and only the 

supraglottic part was fractured, so after open reduction and 

fixation of fractured fragments. The patient was kept 

intubated for only 48 hours till the edema subsided. 

4.2. Postoperative and Rehabilitation Care 

Antibiotics, steroids, antihistamines, and antireflux 

medications should be considered. 

In literature 62 to 85% of cases, there is a good voice 

outcome, with good airway outcomes achieved in 76 to 97% 

of cases. The better outcome occurred in people who were 

treated early compared to those who received delayed 

treatment [16]. Age has a direct influence on prognosis as an 

older patient tends to have poor outcomes, especially if over 

70 years of age [17]. 

The complications usually encountered are: 

Acute: 

1) upper airway obstruction and asphyxia 

2) bleeding, hematoma infection 

3) fistula formation 

4) Loss of airway 

5) Recurrent laryngeal nerve injury 

6) death. 

Chronic: 

1) Vocal cord paralysis 

2) Hoarseness 

3) Recurrent granulation formation 

4) airway stenosis, 

5) Recurrent laryngeal nerve dysfunction 

6) chronic aspiration 

7) Reduction in voice quality [18, 19]. 

5. Conclusion 

The key step in the treatment of any laryngeal injury is the 

establishment of a secure airway and reconstruction of the 

airway. Early diagnosis & intervention (within 24–48 hours) 

of the laryngeal injury is indispensable, as it not only protects 

the airway but also improves long-term patient outcomes. 

Significant long-term sequelae like dysphonia, aspiration, 

airway stenosis, and pharyngeal fistula may occur if 

intervention is delayed. Open comminuted laryngeal fracture 

is rare. A high index of suspicion is needed for early 

diagnosis in cases of anterior neck injury. The emergency 

physician should avoid trans-oral intubation, as it may lead to 

irremediable results, especially in comminuted fractures or 

arytenoid dislocation. For displaced thyroid fracture ORIF is 

recommended. 
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