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Case Report

Focused Ultrasound Assists in Diagnosis and
Management of Difficult Airway in Ludwig’s Angina
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Ludwig’s angina is a rapidly progressive and life-threatening medical emergency. The mortality rate is about 8%. Management of the difficult
airway in Ludwig’s angina has been challenging for clinical physicians. We reported an otherwise healthy 49-year-old female, who visited our
emergency department with progressive swelling of her chin, drooling, and dyspnea. Ludwig’s angina with impending airway compromise
was promptly identified. The precise anatomy of the distorted neck was accessed using ultrasound as an adjunct. Emergent tracheostomy was
then established successfully within minutes. Physicians should consider using ultrasound as an adjunct to define anatomy before performing

emergent surgical airways.
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INTRODUCTION

Ludwig’s angina is one of the severe soft-tissue infections
of the head and neck, which is characterized by oral pain,
difficulty swallowing and managing oral secretions, elevation
of the tongue, and trismus. Ludwig’s angina is a potentially
fatal infection with a mortality rate of around 8%.!" Rapidly
progressing upper airway obstruction with asphyxiation
is hazardous and can be fatal. Timely and appropriate
management of emergency airway is essential. Focused
ultrasound is a tool, which helps clinicians or surgeons to assess
the anatomy and manage the emergent airway in the emergency
department.’ Here, we reported a case with Ludwig’s angina
that was complicated with laryngospasm while trying to
intubate with fiberscope assistance. The patient received
predefined airway assessment by focus ultrasound, which
assisted the surgeon to identify the anatomy and facilitate
airway management more quickly and adequately.

Case Report

An otherwise healthy 49-year-old female presented to our
emergency department with a 3-day history of intermittent fever,
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odynophagia, progressive swelling of her chin, drooling, and
dyspnea. On arrival, her body temperature was 39.0°C, blood
pressure was 158/98 mmHg, pulse rate was 125 beats/min,
respiration rate was 24 breaths/min, and SpO, 96% on room
air. Physical examination revealed erythematous change with
heat over her chin, a swollen floor of mouth with a decreased
interincisal distance, and distorted anatomy of her neck.
Laboratory examination disclosed white blood cell count
of 19100/ul, serum creatinine of 0.7 mg/dl, lactic acid of
5.7 mmol/L, and procalcitonin of 58.89 ng/ml. We applied focused
ultrasound (Philips L12-3 broadband linear array transducer
with a frequency range of 3—12 MHz) examination for her,
which disclosed cobblestone appearances over submandibular,
submental region, and pretracheal region compatible with
Ludwig’s angina. Meanwhile, we identified the precise position
of trachea without overt abscess formation [Figure la and b].
Subsequent computed tomography of the neck and upper thorax
showed diffuse soft-tissue swelling of the sublingual, submental,
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Figure 1: Focused ultrasound showed (a) cobblestone over the submandibular and submental region (cursors) and (b) subcutaneous edema filling
the interlobar septae rather than abscess formation (asterisks) and the exact position of the tracheal ring (arrowheads)

and submandibular areas accompanied with upper elevation
of the tongue and consequently caused upper airway pending
obstruction [Figure 2a and b]. We adopted a strategy of awake
fiberoptic endotracheal intubation with tracheostomy standby as
a backup. Unfortunately, the patient developed sudden cyanosis,
bradycardia, and declined consciousness with difficulty in
further bag ventilation while attempting to intubation, which was
considered related to laryngospasm. With the assistance of the
predefined anatomy of the airway by ultrasound, we performed an
emergent tracheostomy in 9 min, and she regained consciousness
gradually without neurological sequela. The patient was managed
with broad-spectrum antibiotic therapy, surgical intervention,
and admitted to the intensive care unit. She had an uneventful
hospital course.

Discussion

Ludwig’s angina is a progressive cellulitis with diffuse swelling
of sublingual, submandibular, and parapharyngeal spaces and
is usually of odontogenic origin.’) Ludwig’s angina has been a
critical health issue and potentially lethal disease. Therapeutic
strategies include adequate airway management, aggressive
intravenous antibiotics, adequate nutrition support, and surgical
intervention (such as incision, drainage, debridement, and skin
graft) after an accurate diagnosis. The airway compromise
is usually caused by a superiorly displaced tongue, trismus
with limited mouth opening, and distorted neck anatomy.
Direct laryngoscopy intubation could cause acute airway
collapse, thus awake fiberoptic intubation was a better first-line
choice for upper airway compromise. The previous study
suggested tracheostomy with local anesthesia as a backup
strategy if awake fiberoptic intubation was not practicable,
or if intubation attempts had failed.l”! Correct knowledge
of the pathophysiology and anatomy of the neck is required
for decisions in maintaining a patent airway in patients with
Ludwig’s angina. Computed tomography of the neck or
focused ultrasound is essential for surveying the details of
transmutative structures caused by the inflammatory pathology.
As compared with computed tomography, ultrasound is a
portable and nonradiant tool with the ability of real-time
evaluation for patients.

In the present case, a swollen floor of mouth with a decreased
interincisal distance implied trismus, which indicated difficult

Figure 2: Contrast-enhanced computed tomography of the neck
(a) showed diffuse soft-tissue swelling and fatty stranding of the
sublingual, submental, and submandibular areas, and the rest of bilateral
cervical spaces; (b) swelling of submandibular space resulted in an
upper elevation of the tongue and consequently caused pending upper
airway obstruction

airway for direct laryngoscopy intubation. Therefore, we chose
the strategy of awake fiberoptic intubation with tracheostomy as
a backup for safety consideration. Distorted anatomy of her neck
also suggested difficulty in applying tracheostomy smoothly.
The previous study suggested focused ultrasound, a valid and
reliable tool for imaging the oral and oropharyngeal parts of
the airway.”? Preoperative ultrasound evaluation for airways
and identification of the cricothyroid membrane becomes a
fundamental skill for anesthetists especially for the patients
with Ludwig’s angina.[ Easy bleeding from soft tissues and
difficulty in identification of cricothyroid membranes could
cause catastrophic situations. Focused ultrasound has also been
an excellent tool option for dynamic airway management, which
supported to define the tracheal width and distance from the skin
to predict tracheotomy tube size and facilitate tracheostomy.!'"]
The focused ultrasound could ensure the errorless position of
the trachea and avoided the possible accumulation of pus in the
neck before and during the procedure of tracheostomy. In the
present case, preoperative ultrasound landmarked the level of
hyoid bone, vocal cords, cricothyroid membrane, and cricoid
cartilages. The minimal depth of trachea from the skin was
about 2 cm, which was far beyond normal range and could trap
the surgeon during the procedure of tracheostomy. There was no
deviation of great vessels such as internal jugular arteries and
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veins. We also confirmed no abnormal vascular plexus, abscess,
and tumors surrounding the trachea. These also helped us to
abridge the operation time and to establish the advanced airway
successfully during this procedure. Postoperative ultrasound
also revealed no active bleeding and false lumen formation
after tracheostomy. Moreover, focused ultrasound could be the
alternative tool to assess patients while computed tomography
was not available or not suitable (e.g., allergy to the contrast
media, and so forth).

Nonetheless, there are still potential limitations associated with
focused ultrasound for the emergent airway management in
the emergency department. First, the reliability and validity
of focused ultrasound depend on the provider’s skills and
experiences. Second, the probes may compress the airway and
worsen symptoms if too much pressure was applied. Third,
such procedure needs sufficient operative spaces, equipment,
and staffs especially in the crowding emergency settings.

Management of difficult airway for Ludwig’s angina is still
challenging. Predefined airway anatomy by focus ultrasound,
not just by palpation can enhance the surgeons’ understanding
about distorted airway anatomy including the precise position of
the trachea, and assist in emergent tracheostomy implementation
more quickly and efficiently in this critical condition.
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