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Purpose: Laryngeal fracture is rare, but complications are frequent and severe. 
Controversy still exists in regards to its proper management. The aim of this study 
was to present the clinical findings and management of laryngeal fracture in Ko-
rea. Materials and Methods: We analyzed the medical records of 22 patients with 
laryngeal fracture at a tertiary care trauma center from 2000 to 2010 retrospective-
ly. Results: In total, 22 patients (19 men and 3 woman) presented with laryngeal 
fractures caused by blunt (n=13) or penetrating (n=9) injury. Pain (68.1%), odyno-
phagia (68.1%), hoarseness (18.1%), hemoptysis (13.6%), and subcutaneous em-
physema (9%) were the common presenting symptoms and noncomminuted frac-
ture was common. High velocity blunt trauma (mostly traffic accidents) patients 
had more extensive injury and poor voice outcomes. Penetrating trauma patients 
due to physical assault or suicide attempt demonstrated more frequently injuries 
on the left side. Conclusion: In driver-caused traffic accidents, where injuries in a 
wide area within the larynx occurred, poor voice results were seen, and these inju-
ries required aggressive treatment. When endotracheal intubation was performed 
at experienced emergency centers with fiberoptic laryngoscopes, airway manage-
ment was safely achieved. In addition, if the fractured laryngeal framework was 
corrected at appropriate times, voice results were good.
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INTRODUCTION

The larynx is protected by the mandible and the sternum. In addition, because of 
the elasticity and movability of the laryngeal cartilage, it is able to resist trauma to 
a certain extent. Thus, laryngeal fracture is very rare1-3 and is rarely encountered in 
clinics. In the literature, the incidence has been reported to be 1 in 30000 patients 
who are admitted to severe trauma centers.1-4 However, if laryngeal fracture is not 
diagnosed properly when it initially occurs and the airway is not secured, high 
mortality rates will result; thus, early treatment of laryngeal fracture is critical. 

Early treatment for laryngeal fracture comprises securing the airway, but in late 
treatment, consideration of the voice, which is pertinent to quality of life, is impor-
tant. Therefore, although laryngeal fracture is rare, clinicians who treat it should 
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to May 2010, 22 patients diagnosed with laryngeal fracture 
were selected, and their medical records were analyzed ret-
rospectively. The Gyeongsang National University Hospital 
is the only tertiary medical institute in the Gyeongsang Nam 
Do province and operates a severe trauma center. The fol-
lowing aspects of the medical records were analyzed: the 
proportion of male and female patients, the age of onset, 1) 
symptoms, 2) injury severity, 3) injury mechanism, 4) injury 
area, 5) fracture pattern, 6) airway management, 7) treat-
ment methods at the time of admission, and 8) voice out-
comes after treatment (Table 1). The injury level was classi-
fied according to the Schaefer-Fuhrman classification of 

comprehensively understand its diagnosis and treatment. 
In Korea, basic analysis of laryngeal fracture has not been 

performed to date. We have therefore clinically analyzed la-
ryngeal fracture to assess fracture patterns and their causes, 
as well as to report treatment experiences and outcomes that 
might help with determining treatment directions.

MATERIALS AND METHODS
　　　

Of the patients who were admitted to Gyeongsang National 
University Hospital for laryngeal trauma from March 2000 

Table 1. Summary of Demographics, Mechanism of Injury, Management of Laryngeal Fracture

No. Age Sex Mechanism of 
injury Symptom Injury site Fracture 

pattern
SF 

grade
Initial airway interven-

tion (tracheostomy) Tx. Stent Day to 
decan.

Voice
(good, fair, 

poor)

Swal-
lowing

VC 
palsy

  1 44 M Pt. (stab, assault) P Lt. TC Noncom 2 No tracheotomy ORIF-s No - Good Good
  2 40 M B (fall down) H Lt. TC Noncom 2 No tracheostomy      - No - Fair Good Lt.
  3 45 M Pt. (stab, suicide) P, O, H Lt. TC Noncom 2 No tracheotomy ORIF-s No - Good Good

  4 35 M B (dTA) P, O, 
H, dg

Rt. TC, 
Rt. Aex, 
Rt. FVC

Noncom 3 Tracheotomy at OR ORIF No 13 Fair Good Rt.

  5 26 M Pt. (stab, suicide) P Lt. TC Noncom 2 No tracheostomy      - No - Good Good
  6 63 M B (automatic machine) P, O Rt. TC Noncom 2 No tracheostomy ORIF-m No - Good Good

  7 43 M Pt. (stab, accident) P, O Both TC, 
EG Noncom 3

Orotracheal intubation 
  at ER, tracheotomy 
  at OR

ORIF-m,
  PR No 11 Fair Good

  8 30 M Pt. (stab, assault) LOC C Com 4
Orotracheal intubation 
  at OP, tracheotomy 
  at OR

ORIF-s No   6 Good Good

  9 48 M B (automaic machine) P, O Both TC Noncom 2 No tracheotomy ORIF-s No - Good Good
10 66 M B (dTA) P Both TC Noncom 3 No tracheotomy PR No - Good Good
11 42 M Pt. (automatic machine) P, H Lt. TC Com 3 Tracheotomy at OR PR No   9 Good Good

12 34 M Pt. (automatic machine) P, O, 
D, H

Tr. Both 
TC, C Noncom 4

Orotracheal intubation
  at ER, tracheotomy 
  at OR

ORIF-s No   7 Good Good

13 32 M B (dTA) D, O, 
Dg LTS 5 Tracheotomy at OR LTa Yes 21 Fair Good Rt.

14 21 M Pt. (stab, assault) H, O Lt. TC, 
Lt. Aex Noncom 3 Tracheotomy at OR PR No   7 FU loss FU loss Lt.

15 48 M B (dTA) D, H Both TC, 
Both Adis Com 4 Tracheostomy at OR ORIF-m Yes 10 Bad Fair Both

16 24 M B (dTA) LOC Both TC Com 4 Tracheotomy at ER ORIF-m No 22 Fair Good
17 57 M B (fall down) P, O Rt. TC Noncom 3 No tracheotomy ORIF-m No - Good Good
18 34 M B (sport) P, O Rt. TC Noncom 3 No tracheotomy PR No - Good Good
19 50 F Pt. (stab, suicide) P, O, H Lt. TC Noncom 3 No tracheotomy ORIF-s No - Fair Fair Lt.
20 55 M B (assault) P, O, H Lt. TC Noncom 2 No tracheostomy ORIF-s No - Good Good
21 31 M B (fall down) P, O, H Lt. TC Noncom 3 No tracheostomy ORIF-s No - Good Good
22 77 F B (fall down) P, O, H Rt. TC Noncom 3 No tracheostomy      -  No - Good Good

dTA, driver-caused traffic accident; P, pain; H, hoarseness; O, odynophagia; D, dypnea; Dg, dysphagia (+); LOC, LOC state; TC, thyroid cartilage; Aex, ary-
tenoid exposed; Adis, arytenoid dislocation; FVC, false vocal cord; EG, epiglottis; Tr, trachea; LTS, laryngotracheal separation; C, cricoids; com, communi-
cated; decan., decannulation; B, blunt trauma; Pt., penetrating trauma; VC, vocal cord; ORIF, open reduction & internal fixation; OR, operation room. 



Jin Pyeong  Kim, et al.

Yonsei Med J   http://www.eymj.org   Volume 53   Number 5   September 2012994

munication were classified as having a bad result. After the 
trauma occurred, laryngoscopy and suspension laryngosco-
py were performed as laryngeal tests. Postsurgical laryn-
goscopy results obtained approximately 3 months after 
treatments were examined. 

 

RESULTS
 

Among 22 patients, there were 19 male patients and 3 fe-
male patients. Laryngeal trauma occurred preferentially in 
males. Patient ages ranged from 21 to 77 years, with an av-
erage of 42±14 years. The age distribution was as follows: 
3 cases of patients in their twenties (14%), 6 cases in their 
thirties (27%), 7 cases in their forties (32%), 3 cases in their 
fifties (14%), 2 cases in their sixties (9%), and 1 case in 
their seventies (5%). The proportion of patients who were 
in their thirties to forties who were social activity was high 
(Table 1). 

The most prevalent symptoms of laryngeal fracture were 
pain at the trauma site (n=15) and odynophagia (n=15), fol-
lowed by, in order of prevalence, voice change (n=4), dys-
phonia (n=3), hemoptysis (n=3), respiratory distress (n=3), 
subcutaneous emphysema at the neck (n=2), and loss of 
consciousness (n=2).

Concerning the severity of injury, according to the Schae-
fer-Fuhrman classification of laryngeal trauma, none of the 
patients corresponded to Group I, but Group II consisted of 
7 patients, Group III of 10 patients, Group IV of 4 patients, 
and Group V of 1 patient (Fig. 1). 

For the mechanism of injury, 13 patients experienced 
blunt trauma and 9 experienced penetrating trauma: 4 pa-
tients were assaulted by other people, 5 were in driver-caused 
traffic accidents, 3 had agricultural machinery accidents, 3 
attempted suicide, 2 had safety accidents in the workplace, 
4 had a fall, and 1 patient experienced a sports related trau-
ma (Fig. 2). 

The thyroid cartilage was the most prevalent injury site 
(n=18), followed by the cricoid cartilage (n=3), the aryte-
noid cartilage (n=3), and the epiglottis cartilage (n=1) (Fig. 
3). Among the cases of injury to the arytenoid cartilage, 
only laceration and dislocation of the mucosa were ob-
served in 2 cases, and in 1 case, severe displacement also 
occurred. Among the driver-caused traffic accident cases, in 
particular, bilateral fractures were prevalent, and the severi-
ty tended to be higher than that of fractures caused by dif-
ferent blunt and penetrating traumas. In addition, the pro-

laryngeal injury. The injury mechanism was classified as 
blunt trauma or penetration trauma, and the mechanism of 
trauma was examined comprehensively. 

The injured area was described on the basis of the surgi-
cal record of the injured area of the laryngeal framework, 
and we examined whether or not the injury was a crushed 
comminuted fracture. For the evaluation of voice after treat-
ment, patients who recovered their voice as it was prior to 
the trauma were classified as having a good result; those 
who recovered to a level at which they could function so-
cially were classified as having a fair result; and those with 
aphonia or who could not carry out intellectual lingual com-

Fig. 1. Severity of laryngeal injury (Schaefer Fuhrman’s classification). LT, 
laryngo tracheal.

Fig. 2. Causes of laryngeal fracture. 

Group Injury

I Minor endolarynoeal hematoma without detectable 
fracture

 II Edema, hematoma, minor mucosal disruption with-
out exposed cartilage, nondisplaced fractures

  III Massive edema, mucosal disruption, exposed carti-
lage, vocal fold immobility, displacedfracture

   IV Group III with two or more fracture lines or massive 
trauma to laryngeal mucosa

 V Complete LT separation
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insertion of laryngeal stents was not required. Nonetheless, 
in 2 cases, laryngeal stents were inserted because of severe 
injury to the inner mucosa. 

Regarding the voice results after treatment for laryngeal 
fracture, 6 cases showed fair results and 1 case showed a bad 
result. Of 7 patients who presented with heterophony after 
treatment, 6 experienced blunt trauma. One penetrating trau-
ma case (No. 4) showed unilateral vocal cord paralysis prior 
to treatment; the patient could not be followed up, and thus 
posttreatment results were unable to be assessed (Table 1). 
Six cases presented vocal cord paralysis after treatment. In 2 
cases (No. 7 and 16), after the lacerated vocal cord was su-
tured, it was replaced with granulation tissue, and a reduction 
in vocal cord movements and closure failure occurred. Of 6 
cases of vocal cord paralysis, 4 experienced blunt trauma 
caused by driver-caused traffic accidents. One of these cases 
(No. 13) was diagnosed as laryngotracheal separation and 
unilateral vocal cord paralysis due to severance of the recur-
rent laryngeal nerve. For another patient with unilateral vocal 
cord palsy (No. 14), who experienced penetrating trauma, ar-
ytenoid cartilage reduction and suture of the mucosa were 
performed. After the treatments, vocal cord paralysis in the 

portion of subjective voice changes and vocal cord paralysis 
was high (Fig. 4). Of the penetrating fractures, primarily in 
trauma cases caused by assault with a weapon by other 
people, but also in suicide attempts, the proportion of inju-
ries in the left laryngeal cartilage was high. On the other 
hand, blunt trauma was equal for both sides (Fig. 5).

Noncomminuted fracture occurred in 17 patients, com-
minuted fracture in 4 patients, and laryngotracheal separa-
tion in 1 patient. 

Airway management of laryngeal fracture patients was 
performed according to the airway management protocol of 
the severe trauma center. For Group II patients of the Schae-
fer-Fuhrman laryngeal trauma classification, no case re-
quired airway management. In patients higher than Group 
III who had injury in a relatively wide area, only 60% (9/15) 
required airway management. In all 9 patients who under-
went airway management, the airway was secured by per-
forming transoral flexible fiberoptic laryngoscope intuba-
tion at an emergency medical center and by subsequently 
converting to tracheostomy in the operating room. The tube 
was removed after an average of 11.2 days after tracheosto-
my intubation. 

Of the 22 laryngeal fracture patients, surgical treatments 
were attempted in 19. First, for the assessment of the laryn-
geal injury area, a suspension laryngoscope was performed 
under general anesthesia. For reduction of a displacement 
fracture, 2 patients were fixated with plates. For nondis-
placement fractures, 4 patients underwent suturing of the 
injured periosteum and adjacent soft tissues. In 11 cases, af-
ter reduction of the fracture cartilage, primary suturing was 
performed, the fixation suture covered by the periosteum 
and adjacent soft tissues. For laryngotracheal separation, la-
ryngotracheal anastomosis was performed in 1 case. In 
fractures in a wide area, primary suturing was performed 
after debridement only in 1 patient (Fig. 6). In most cases, Fig. 3. Subsite of injury in laryngeal fracture.

Fig. 4. Severity of laryngeal fracture due to driver-caused TAs and non-driver-caused TAs. TA, traffic accident.

Thyroid
cartilage

Cricoid
cartilage

Arytenoid
cartilage

Epiglottic
cartilage

18

3 3

1

Unilat. cartilage damage Bilateral cartilage damage SF-group 3 over Voice change (3 mo) Vocal cord palsy (3 mo)

20

80

100

60 60

76.5

23.5

58.5

11.7 11.7

 Driver's TA (%)    Non-driver's TA (%)



Jin Pyeong  Kim, et al.

Yonsei Med J   http://www.eymj.org   Volume 53   Number 5   September 2012996

The representative findings in cases in which laryngeal trau-
ma should be considered are respiratory distress, hoarse-
ness, stridor, subcutaneous emphysema in the neck, hemop-
tysis, neck hematomas, subcutaneous hemorrhage in the 
neck, laryngeal tenderness, vocal cord dysfunction, and the 
loss of an anatomical landmark in the neck.1,6 In our results, 
pain at the trauma site and odynophagia were most preva-
lent, followed by, in order of prevalence, voice change, he-
moptysis, dyspnea, subcutaneous emphysema in the neck, 
and loss of consciousness. At the time of diagnosis of laryn-
geal fracture, the most helpful radiological test is computed 
tomography of the neck with contrast dye, which a sensi-
tive method that can be used to diagnose abnormalities in 
the laryngeal framework.7-10

The mortality rate, which reflects the severity of an inju-
ry, in laryngeal fracture caused by blunt trauma has been re-
ported to be higher than 40%, whereas that for penetrating 
trauma has been reported to be lower than 20%.5 The mor-
tality rate is determined by early airway management per-
formed at the rescue field and emergency medical centers, 
as well as considering the severity of associated injury. Air-
way management is the greatest problem, in particular, and 
airway management methods are controversial. Shortcom-
ings of transoral endotracheal intubation include the dis-
placement of the arytenoid cartilage during intubation, lac-
eration of injured laryngeal tissues, and the complete closure 
of an airway that is already meager if airway management 
by endotracheal intubation fails. However, if performed at 
experienced emergency centers or for cases in which fiber-
optic laryngoscopic examination is normal, attempting to 
secure the airway by immediate transoral flexible fiberoptic 
laryngoscope intubation and conversion to tracheostomy 
afterwards is a good method.6,11 Similarly, in our study, tran-
soral intubation with a fiberoptic laryngoscope was first at-

left side was detected (Table 1). 
The posttreatment follow-up observation period was, on 

average, 3 years. During this period, none of the patients died.

DISCUSSION

Laryngeal fracture is an infrequent acute traumatic injury in 
the neck area due to the fact that the upper area of the lar-
ynx is protected by the maxilla and the lower area by the 
sternum and other framework. On one hand, the elasticity 
of the cartilage resists fractures caused by low-velocity 
trauma. On the other hand, in many cases, patients die be-
fore reaching the trauma emergency medical center be-
cause of severe airway injury or multicentric organ injury 
occurring in association with laryngeal fracture.2,3

According to Gussack, et al.,2 in 2500 trauma patients, ap-
proximately 1 has an injury associated with the upper respira-
tory system and gastrointestinal system. Minard, et al.5 report-
ed that approximately 0.3% of patients who were admitted to 
trauma emergency medical centers were laryngeal trauma pa-
tients. Jalisi and Zoccoli3 reported 12 cases in 10 years.2,4,6 
Consequently, it could be inferred that approximately 2-5 
laryngeal trauma patients are admitted to an emergency 
medical center annually. The rate of laryngeal fracture in 
our study was comparable to that in reported studies. 

For successful diagnosis and treatment of laryngeal frac-
ture, it is most important to suspect laryngeal fracture in pa-
tients with trauma in the neck and to perform aggressive 
physical examination. In our study, 1 case (No. 2) was treat-
ed for neck trauma in the emergency medical center at an-
other hospital, but thyroid cartilage fracture and vocal cord 
paralysis were not diagnosed. Afterward, the patient visited 
our hospital for hoarseness caused by vocal cord paralysis. 

Fig. 5. Characteristic features of penetrating injury with laryngeal fracture. Fig. 6. Operating management of laryngeal fracture. ORIF, open reduction & 
internal fixation.
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mild cases, the possibility of esophageal injury is lower 
than that in severe injury cases. Thus, more studies are re-
quired to determine whether esophageal tests should al-
ways be performed in mild blunt trauma cases.

In regards to the selection of treatment methods, in our 
study, assessment of airway abnormality and vocal cord in-
jury was made during suspension laryngoscopy in the oper-
ating room. For cases in which hematomas may have hin-
dered secure airway management, cases in which edema in 
the mucosa was detected in a wide area, or cases in which 
laryngeal fracture occurred in a wide area (higher than SF 
grade III), tracheostomy was performed. After reduction of 
the laryngeal framework, the fractured larynx was fixated 
by suturing or by using a plate and the injured mucosa was 
sutured. In our study, all except 2 cases associated with in-
jury in the laryngeal framework and the mucosa in a wide 
area were able to be safely treated without the insertion of 
stents. In 1 patient who received debridement for injury in 
the laryngeal framework in a wide area (No. 15), a perma-
nent tracheostomy was performed. In the other cases, the 
tubes could be removed after surgery. One patient (No. 13) 
was admitted for laryngotracheal separation. The airway 
was secured by transoral intubation, and end-to-end anasto-
mosis was performed. 

After treatment of laryngeal fracture, voice outcomes 
have been reported to be relatively good (higher than good 
in 76-97% cases). Butler, et al.7 reported that the voice re-
sults of a group who were treated early after injury (within 
48 hours) and a delayed treatment group were examined, 
and the early treatment group had a recovery rate that was 
more than two times that of the delayed treatment group.1,2,11 
After treatment of laryngeal trauma, voice change occurred 
primarily by three mechanisms: 1) because of the alteration 
of the laryngeal framework, the tension of both vocal cords 
changed; 2) after the laceration of the vocal cord mucosa 
and ligaments, they were replaced with granulation tissue, 
and thus the elasticity of the vocal cord and the movement 
of the mucosa during phonation was reduced; and 3) unilat-
eral and bilateral vocal cord palsy.16 In our study, to correct 
voice change, surgery at the early phase was focused on the 
correction of the laryngeal framework; the laceration and 
injury of the laryngeal lumen were corrected by use of adja-
cent tissues if possible; and aggressive treatments were per-
formed by injection laryngoplasty for cases of injury in the 
laryngeal recurrent nerves; and relatively good results were 
obtained. However, most patients required endotracheal in-
tubation or tracheostomy and the voice could not be as-

tempted at the emergency center for patients who required 
airway management, and by this means, the airway could 
be secured safely. 

The injury mechanism of laryngeal fracture can be classi-
fied broadly as either blunt trauma or penetrating trauma. In 
the literature, blunt trauma has been reported to be the most 
frequent cause of laryngeal fracture. For this type of trau-
ma, the proportion of injuries caused by driver-caused traf-
fic accidents is decreasing, and thus, laryngeal fractures 
caused by general blunt trauma are also decreasing.12 This 
is thought to be due to improvement of airbags and abun-
dant safety devices for riders. In driver-caused traffic acci-
dents, the incidence of laryngeal fracture has also decreased. 
On the other hand, laryngeal fracture caused by sports is on 
the increase. It occurs in relatively fast sports such as those 
in which motorcycles, bicycles, skis, and other such equip-
ment are used.13 In addition, the proportion of penetrating 
laryngeal injury is on the rise, and is thought to be the result 
of increased trauma caused by industrialization and urban-
ization. Stabbing injury, injury caused by guns or machines, 
and other similar types of injury have been reported to be 
important causes of penetrating neck trauma.1,2,14 In our 
study, in comparison with other studies, trauma caused by 
sports was not abundant, and penetrating trauma caused by 
machines or stabbing was abundant (40.9%). This was 
thought to influenced by the locality of the area, which is 
adjacent to an agricultural and fishing area, where there are 
few young populations, and thus trauma pertinent to sports 
is not abundant, but trauma caused by brush cutters and sui-
cide is on the rise. 

In blunt trauma cases, the thyroid cartilage and the front 
area of the cricoid cartilage, which are relatively protruded, 
were frequent injury sites, and cases with injury to several 
areas were more prevalent than seen with penetrating trau-
ma. In penetrating trauma, nondisplacement fractures were 
abundant, and fracture in the thyroid cartilage of the widest 
area was abundant. In cases caused by attacks with weap-
ons and in suicide cases, the left cartilage was injured, 
which is thought to be due to the high proportion of right-
handed people (Fig. 5).

In laryngeal trauma cases, to rule out association with 
esophageal laceration, esophagus examination is generally 
performed.3,4,15 In our study, tests that assess associated 
esophageal injury were performed in all patients, and esoph-
ageal injury was not detected in any of them. In blunt trau-
ma, the possibility of esophageal trauma is low in compari-
son with that associated with penetrating trauma, and in 
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sessed prior to surgery; thus it was difficult to evaluate it 
objectively. It is thus thought that the most important treat-
ment principle is to make efforts to restore the original con-
ditions during surgery if possible. 

In comparison with the findings of past studies (20%), in 
the current study, the proportion of laryngeal fracture caused 
by penetrating trauma was higher (40.9%) and the laryngeal 
injury sites were different, depending on the mechanism and 
cause of laryngeal injury. In driver-caused traffic accidents, 
injury in a wide area within the larynx occurred, poor voice 
results were seen after injury, and these injuries required ag-
gressive diagnosis and treatment. In the treatment of laryn-
geal fracture, early diagnosis and airway management were 
important, and when endotracheal intubation was performed 
at experienced emergency centers with fiberoptic laryngo-
scopes, airway management was able to be safely achieved. 
In addition, if the fractured laryngeal framework was cor-
rected at appropriate times, voice results were good. 
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