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Introduction

The neck is a highly complex anatomical region which con-
tains blood vessels, aerodigestive tract, cervical vertebrae, and 
spinal cord, and is also susceptible to injury because of the lack 
of protection from bony structure except cervical vertebrae. 
Penetrating neck injuries represent approximately 5–10 % of all 
trauma cases presented in emergency room [1]. The mortality 
rate of penetrating neck trauma is reported to be 3-6%, with the 
main cause of death being hemorrhage from vascular injury [2]. 
Aerodigestive tract injuries account for 23–30% of patients, and 
are associated with increased complication, including but not 
limited to pharyngocutaneous fistula, tracheocutaneous fistula 
and vocal cord palsy [3]. 

The advances in diagnostic imaging studies have changed 
the strategy of managing penetrating neck injuries, from tradi-

tional zone-based algorithms to selective “no zone” approaches 
based on the classification of the symptoms that may have re-
sulted from damage to vascular, digestive, and respiratory sys-
tems [4]. For patients who are hemodynamic and respiratory 
stable, diagnostic studies should be first performed. If the air-
way is unstable, oral endotracheal intubation or creation of an 
emergent surgical airway must be performed immediately. 

Here, we report a case of a 25-year-old man with penetrating 
neck stab trauma with thyroid cartilage and laryngeal penetra-
tion. 

Case report

A 25-year-old man was brought to our emergency depart-
ment with a neck stab wound penetrating anterior neck. A hori-
zontal sharp wound extended across the midline, at the level of 
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thyroid cartilage from posterior border of right sternomastoid 
muscle to anterior border of left sternomastoid muscle (Figure 
1). There was active bleeding from the right side of the neck 
wound. The thyroid cartilage was transected exposing the lar-
ynx. 

On admission, he was conscious clear but presented with 
aphonia and respiratory distress. His initial vital signs at emer-
gency room were temperature, 35.9°C; heart rate, 102 beats 
per minute; blood pressure, 129/89 mmHg; respiratory rate, 20 
breaths per minute; and O2 saturation, 100% under 15 liters per 
minute oxygenation delivered by non-rebreathing mask.

He was intubated through the laryngocutaneous fistula with 
emergently. The patient underwent tracheostomy and neck 
exploration under general anesthesia in the operating room. 
On careful examination of the neck wound, the right external 
jugular vein was damaged and was ligated. The thyroid cartilage 
was transected vertically from thyrohyoid membrane above, 
by over bilateral thyroid lamina just anterior to the oblique line 
and inferior thyroid tubercle. The bilateral ventricular fold was 
also transected, with fully exposure of bilateral vocal cord and 
ventricle from outside (Figure 2). The other main vessels were 
found to be intact. Cautious examination with the aid of a flex-
ible fiberscope and suction tube also demonstrated the pharynx 
and hypopharynx to be undamaged (Supplementary file Video 
1). The wound was irrigated with povidone iodine and nor-
mal saline. The lacerated thyroid cartilage was closed with 3.0 
polydioxanone using interrupted suture (Figure 3), and the neck 
was closed layer by layer with one penrose placed for drainage 
over each neck. A nasogastric tube was inserted and antibiotic 
treatment with ampicillin/sulbactam. Proton pump inhibitor as 
pantoprazole was also given for scar prevention. 

The flexible fiberscope performed one week postoperatively 
showed healed laryngeal wound (Figure 4) except mild limited 
left vocal movement. The patient was discharged at postopera-
tive day 10. The tube feeding was continued for 2 weeks, and 
the tracheostomy tube was extracted without dyspnea at the 
same time. At the 1-month follow-up at the outpatient depart-
ment, the patient had no subjective sequelae from his injury 
except still mild left vocal palsy. 

Figure 1: Horizontal stab wound extended across midline, with ex-
posure of the transected thyroid cartilage (arrow)	

Figure 2: Intraoperative view demonstrated the transected thy-
roid cartilage (black arrows: bilateral thyroid lamina) at pre-epi-
glottic space (asterisk), but intact bilateral vocal cord (white ar-
rows)	

Figure 3: The lacerated larynx was repaired, and the anastomotic 
sites were shown: right thyroid lamina (white arrow), left thy-
roid lamina (black arrow) and pre-epiglottic space related thyroid 
prominence (asterisk).

Figure 4: The flexible fiberscopic view at postoperative D7 showed 
healed laryngeal wound
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Discussion

The immediate management of all neck trauma cases should 
emphasize on the maintenance of airway, accompanied by ad-
equate oxygenation and ventilation, especially in patients with 
laryngeal injuries. The endotracheal intubation is commonly 
used; however, intubation under direct visualization of trachea, 
such as the aid of fiberoptic bronchoscope, may be preferred 
when laryngotracheal injury is suspected to prevent further 
damage [5,6]. If unavailable, surgical airway as tracheostomy 
or cricothyrotomy may be necessary. In patients with promi-
nent laryngeal rupture and the exposure of the vocal cords and 
trachea like ours, endotracheal intubation directly through the 
wound of neck trauma is safe and fast. After the establishment 
of airway, a tracheostomy can facilitate the repair of the larynx. 

Once primary resuscitation has been done, the next decision 
is the need of surgical intervention for penetrating neck trauma. 
Currently controversy persists about the optimal management 
and its timing. Some surgeons advocate the ‘’zone-based ap-
proach’’, which decides management strategy based on neck 
zone. In cases of zone II injuries, which ranges from the cricoid 
to the mandibular angle, mandatory exploration is generally 
performed [7,8]. In recent literature, there has been a gradual 
shift in favor of the selective surgical approach, also called ‘’no-
zone approach’’, which based on symptoms and the internal 
neck injuries identified by examinations [1,9,10]. The presented 
clinical symptoms and signs can be classified as “hard” or “soft” 
signs. Hard signs, which indicate major vascular or aerodiges-
tive tract injury, includes active bleeding, hemodynamic insta-
bility, progressive hematoma, focal neurologic deficit, massive 
subcutaneous emphysema and airway compromise. Those pa-
tients with hard signs should receive immediate surgical explo-
ration while those without hard signs can wait for further in-
vestigations to confirm the need or not for surgical exploration 
[9,11]. The increased evidence suggest that no-zone approach 
can adequately identify aerodigestive and vascular injuries in 
penetrating neck wounds, while avoiding invasive diagnostic 
procedures used in the zone-based approach [4]. Besides, some 
literature also demonstrated poor correlation between the lo-
cation of the external injury and damaged internal structures 
[12,13]. In our case, neck exploration was performed immedi-
ately because of the presented hard signs as airway compro-
mise and active bleeding. The injured external jugular vein and 
larynx was identified and corrected intraoperatively.

Our case demonstrated traumatic transection over thyroid 
cartilage and bilateral ventricular fold, but sparing vocal cords, 
pharynx and esophagus. The displaced thyroid cartilage was re-
aligned with 3-0 polydioxanone suture. The external perichon-
drium of the cartilage was also re-approximated. Theoretically, 
miniplate fixation promotes cartilaginous union and may be 
superior to suture or wire fixation which promote healing by 
fibrous union [14]; however, the miniplate for thyroid cartilage 
is not available in our institute. If mucosal defect present, espe-
cially with cartilage exposure, it should be repaired with absorb-
able suture, such as 4–0 and 5–0 chromic gut, and have knots 
buried to prevent scaring and granuloma formation [15,16]. In 
our case, the lacerated laryngeal mucosa was re-approximated 
without apparent mucosal defect. Debridement of the lacerat-
ed mucosa is not suggested because this may enlarge the defect 
and make primary closure more difficult [16]. 

Conclusion

Penetrating neck trauma comprise small proportion of trau-
ma cases but are often challenging and unique. The immediate 
goal of management always to obtain and maintain a stable air-
way. For those severe patients with laryngotracheal exposure, 
endotracheal intubation through the wound of neck trauma 
under direct visualization is a fast alternative way and is safe. 
Mandatory surgical exploration based solely on neck zone is 
no longer favored than selective management after diagnostic 
tests but is necessary for patients present with hard signs.
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