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ARTICLE INFO ABSTRACT

Keywords: Background: Cervical injuries due to hanging have a high mortality rate. Survivors may present for
Laryngeal trauma care with subtle symptoms that belie potentially life-threatening injuries to vital structures of the
Strangulation neck

S”‘““?e Case report: We report a case of a 39-year-old male admitted to the Intensive Care Unit following
Hanging

Tracheostomy attempted self-strangulation. Alert and clinically stable, his primary symptoms were pain and

voice changes. His external exam was remarkable only for a cervical ligature mark and subcu-
taneous emphysema on palpation. CT imaging demonstrated disruption of the infrahyoid strap
muscles and displacement of the hyoid and epiglottis superiorly. Subsequent flexible laryngos-
copy by the Otolaryngology-Head & Neck Surgery (OTO-HNS) team revealed avulsion of the
epiglottis from the thyroid cartilage and disruption of the aryepiglottic folds/false cord mucosa,
resulting in an open wound into the soft tissues of the anterior neck. The airway was secured in
the operating room via fiberoptic nasotracheal intubation. A tracheostomy was performed. Neck
exploration revealed transection of the anterior strap muscles and thyrohyoid membrane. The
wound was repaired in layers via a modified thyrohyoidopexy. At one-month follow-up, the
patient was successfully decannulated and tolerating a regular diet.

Conclusion: Evaluation and management of head and neck trauma requires a systematic approach
and thorough evaluation, as potentially life-threatening injuries can present subtly. Swift estab-
lishment of safe airway, when needed, and prompt repair of laryngeal injuries is essential to
optimal functional recovery.

Hyolaryngeal separation

Introduction

Hanging is a highly lethal method of suicide resulting in death in 84.5 % of attempts, second in mortality only to acts involving
firearms (89.7 %) [1]. Of those who do not succumb to their injuries in the field, over 30 % will result in a mortality prior to leaving the
hospital and 10 % will suffer severe functional disabilities in speech, swallow and motion [2].

Injury patterns related to hanging have largely been derived from autopsy reports. Injury to the sternocleidomastoid muscle
(typically hematoma) is the most common finding (54 %). Injury to the hyolaryngeal complex occurs in 35-45 % of patients, with
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hyoid fracture occurring in approximately 21 % and laryngeal fracture in about 17 % [3]. Vascular injuries are common, with carotid
artery dissection noted in approximately 16 % of fatal hangings [4]. For those few survivors that undergo radiographic assessment,
almost 40 % have some kind of hyolaryngeal injury [5] and approximately 2 % have evidence of carotid artery dissection [3].

Hyolaryngeal separation is a rare pattern of injury among survivors of attempted hanging, with only one previously reported case
[6]. We present a case of hyolaryngeal separation in which distraction of the separated hyoid and larynx and co-existing cervical spine
injuries required a unique approach to repair via thyrohyoidopexy with epiglottopexy.

Case report

A 39-year-old male presented to a tertiary care center following attempted hanging one hour prior. By EMS report, he was found on
the ground coughing blood next to a tree with a with suspended wire noose. On presentation, he was alert and oriented. He reported
difficulty projecting his voice but denied dyspnea. Physical exam revealed a ligature mark along the anterior neck at the level of the
thyroid cartilage. The thyroid notch could be palpated, but other cervical landmarks were obscured by subcutaneous emphysema.

CT angiography revealed intimal injuries with thrombus (AAST Grades III-V) of the bilateral common carotid, left external carotid
and bilateral vertebral arteries. A displaced transverse process fracture at C4 was noted. There was extensive subcutaneous emphysema
with pneumomediastinum. On closer inspection, the infrahyoid strap muscles were disrupted, with distraction of the hyoid bone and
epiglottis superiorly and the thyroid cartilage inferiorly (Fig. 1a and b). MRI demonstrated a partial tear of the nuchal ligament,
requiring ongoing spine immobilization.

The OTO-HNS service was consulted to evaluate the patient's airway. Flexible laryngoscopy demonstrated mobile cords bilaterally
with mild laryngeal edema. The epiglottis appeared to be detached from the laryngeal cartilage and the mucosa of the aryepiglottic
folds/false cords was disrupted.

Shortly after initial evaluation by OTO-HNS, the patient was taken to the operating room (OR) for a controlled awake nasotracheal
intubation. He was stable from an airway standpoint and due to the extent of his laryngeal mucosal lacerations, we felt the safest option
was to transfer him to the OR for definitive airway management under direct visualization the night of his arrival. On hospital day two,
the patient underwent tracheostomy, laryngoscopy, esophagoscopy, and repair of the hyolaryngeal injury. After raising flaps, a small
defect was noted over the thyroid notch in the investing layer of the deep cervical fascia (Fig. 2a) which, when opened, revealed a large
soft tissue defect extending into the supraglottic airway (Fig. 2b). The sternohyoid, thyrohyoid and omohyoid muscles had ruptured
1-2 cm below their insertion on the hyoid. The thyrohyoid membrane was completely disrupted, as was the mucosa of the false cords
and aryepiglottic folds. The epiglottis was detached from the thyroid cartilage (Fig. 2¢) and was distracted superiorly with the hyoid by
the unopposed forces of the suprahyoid musculature.

Due to co-existing cervical spine injuries, the neck had to remain in a neutral position. An Allis clamp was used to retract the hyoid

Fig. 1. (A). Pre-operative CTA imaging. The hyoid (x) and epiglottis (*) are retracted superiorly while the thyroid cartilage (arrow) is distracted
inferiorly. The deep investing layer of the cervical fascia is seen anteriorly between the separated straps and thyrohyoid membrane. (B). Oblique
view pre-operative view. In addition to the distracted hyoid (x) and thyroid cartilage, injury thrombus in the common carotid and carotid bulb are
seen (arrows). (C). Reconstructed larynx with hyoid (x), epiglottis (*) and thyroid cartilage in normal position.



A. Lawrence and S. Kraft Trauma Case Reports 53 (2024) 101085

Fig. 2. Intraoperative images depicting (A) a small defect in superficial layer of the deep cervical fascia, (B). the disrupted thyrohyoid membrane
and strap muscles (arrows) resulting in opening into the supraglottic airway at the level of the thyroid notch, and (C) the avulsed epiglottis (*).

inferiorly and a single hook to pull the larynx/trachea superiorly. The laryngeal mucosa was repaired first with interrupted 4-0 vicryl
suture. To keep tension off the wound, a modified thyrohyoidopexy with epiglottopexy was performed. 20-gauge needle was passed
through the anterior thyroid cartilage under visualization with a flexible bronchoscope to ensure adequate distance above the anterior
commissure before passing the midline suture. On the airway side, the suture was then passed through the petiole of the epiglottis. The
inferior arm of four additional 2-0 vicryl sutures were passed through the superior thyroid ala (2 sutures each side). The superior arm
of each suture was then passed around the hyoid. These tension sutures were secured, holding the hyoid and thyroid cartilages in close
approximation. The ruptured ends of the strap musculature were reapproximated, penrose drains were placed, and the incision was
closed in a layered fashion.

The patient had a gastrostomy tube placed. He was started on heparin for carotid thrombus and continued one week of intravenous
Unasyn. The first tracheostomy change was performed on post-operative day (POD) 7 once resolution of airway edema was confirmed
with flexible laryngoscopy. A video swallow study on POD 14 revealed mild-moderate oropharyngeal dysphagia which was minimized
with swallow strategies. He was decannulated on POD 17 and discharged the following day.

At follow up, the patient was no longer in a c-collar. He was tolerating a regular diet. His voice was slightly hoarse, considered a

Fig. 3. One-month post-operative laryngoscopy. (A). Adducted vocal folds foreshortened left aryepiglottic fold (x) and inferiorly displaced epiglottis
(*). (B). Abducted cords with widely patent subglottic airway after decannulation.
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grade one for roughness on the GRBAS scale (grade, rough, breathy, asthenia, strain), but he was able to communicate without
limitation. Laryngoscopy demonstrated a well healed larynx with mobile cords, shortening of left aryepiglottic folds and inferior
displacement of the epiglottis. (Fig. 1c). Follow up CTA neck to evaluate his carotid injury demonstrated resolution of cervical air with
a patent/intact airway (Fig. 3).

Discussion

Understanding the mechanism of injury in head and neck trauma helps direct a systematic approach to evaluation and treatment,
potentially reducing mortality and long-term morbidity. Hanging or ligature strangulation is a particularly lethal method of injury.
Minimal compression forces are required to occlude the cervical venous system (2 kg) and airway (3.2 kg) and cause asphyxiation [7].

Intramuscular hematoma, vascular injury and hyolaryngeal trauma are common with hanging. Muscle rupture and hyolaryngeal
has rarely been reported. Autopsies in two reported cases suggest that muscle rupture occurs due to protracted, high pressure muscle
elongation under ischemic conditions long after the victim has expired [8]. In the one instance of hyolaryngeal separation in a survivor
reported, the patient also sustained a depressed laryngeal fracture [6]. Ultimately, it is difficult to apply sufficient force applied over
short enough time to sustain these injuries and avoid asphyxiation. One possible explanation for our patient's injury pattern may be the
use of a wire noose. A narrower ligature might be able to exert more force per unit area, causing more localized damage with rapid
application [9]. In this case, the wire implement generated enough force to injure but broke under the patient's weight prior to
asphyxiation.

Pre-operative CT imaging proved to be immensely helpful in this case. At the time, there were no reports of hyolaryngeal separation
in blunt trauma, but there were reports describing a similar injury pattern in penetrating trauma in which a technique used in sleep
surgery was used to repair the defect [10]. Using that as an exemplar, we performed a modified version of thyrohyoidopexy with
epiglottopexy. The pexy facilitated repositioning of the superiorly distracted hyoid (unopposed forces of the suprahyoid muscles) and
the larynx (inferior pull by the sternothyroid muscle) in close approximation, thereby reducing tension on the mucosal repair of the
supraglottic larynx.

Conclusion

Evaluation and management of head and neck trauma requires a systematic approach. Swift establishment of safe airway, when
needed, and prompt repair of laryngeal injuries is essential to optimal functional recovery. In this rare case of hyolaryngeal separation,
a modified surgery adapted from the sleep literature allowed for successful repair of the injury and eventual recovery of voice, swallow
and airway function.
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