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CASE REPORT

Acquired laryngomalacia as a cause of post-extubation
respiratory failure in patient with postoperative seizure and
central pontine myelinolysis after craniotomy

Yusuke Akimoto’, Natsuki Bando?, Hiroki Sato?, Koji Sato?, Kazuki Momota?, Toshiyuki Nunomura?, Yoshitoyo Ueno?,
Manabu Ishihara?, Natsuki Tane', Taiga ltagaki®, and Jun Oto™" 2

'Emergency and Critical Care Medicine, Tokushima University Graduate School of Biomedical Sciences, Tokushima, Japan, *Emergency and
Critical Care Medicine, Tokushima University Hospital, Tokushima, Japan, SEmergency and Disaster Medicine, Tokushima University Hos-
pital, Tokushima, Japan.

Abstract : Background : Laryngomalacia is a congenital abnormality of the larynx that commonly occurs in
children and rarely in adults. We report the first case of acquired laryngomalacia mainly due to postoperative
seizure and central pontine myelinolysis after scheduled craniotomy. Case presentation: A 69-year-old man
was admitted to the hospital for elective craniotomy for craniopharyngioma. After the surgery, he developed
refractory seizure and required intubation and mechanical ventilation in the intensive-care unit (ICU). After
treatment for the seizure, he was extubated. However, immediately after extubation, he developed stridor and
respiratory retraction. We performed fiberoptic laryngoscopy and confirmed that the epiglottis had collapsed
into the posterior wall of the pharynx during inspiration, which was suspected to be laryngomalacia. He re-
ceived invasive mechanical ventilation for two days following re-extubation. After the second extubation, he
developed stridor again due to acquired laryngomalacia. Six days later, his respiratory condition had wors-
ened, and he received re-intubation and tracheostomy. After ICU discharge, central pontine myelinolysis was
diagnosed by magnetic resonance imaging. Conclusions : Adult-onset laryngomalacia is a rare cause of upper
airway obstruction but should be considered as a cause of postoperative extubation failure. We should not
delay performing fiberoptic laryngoscopy to evaluate this pathology and provide optimal treatment. J. Med.

Invest. 69: 316-319, August, 2022
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INTRODUCTION

Laryngomalacia is defined as the collapse of supraglottic
structures during inspiration, leading to upper airway obstruc-
tion. It is the most common cause of stridor in children, espe-
cially infants, and usually shows complete resolution by 12 to 18
months (1).

Adult-onset laryngomalacia, also known as acquired laryn-
gomalacia, is very rare, with only a few cases reported (2-10).
The main causes of adult-onset laryngomalacia are secondary
acquired pathophysiological conditions due to head injuries
(2), stroke (3), or neck/mouth surgery (4-6), which may require
partial laryngectomy or even tracheostomy (11). Although there
have been a few case reports of acquired laryngomalacia imme-
diately after extubation or decannulation caused by head injuries
or mouth/neck surgeries (2, 5), to our knowledge, none have been
reported in scheduled postoperative neurosurgical patients.

We herein report a case of acquired laryngomalacia as a
cause of extubation failure after scheduled craniotomy for cra-
niopharyngioma with refractory seizure and central pontine
myelinolysis.
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CASE PRESENTATION

A 69-year-old man was admitted to our hospital for scheduled
craniotomy for craniopharyngioma. There were no abnormal
findings during surgery. The surgery was completed without
any adverse events and total operation time was 6 hours 42
minutes. After the surgery, he was extubated successfully but
developed postoperative diabetes insipidus and was treated with
hydrocortisone and vasopressin infusion in the ward. On the 224
postoperative day, hyponatremia (serum sodium ; 124 mEq/L)
mainly due to syndrome of inappropriate secretion of antidiuret-
ic hormone (SIADH) was detected, and vasopressin infusion
was stopped. However, on the 3™ postoperative day, polyuria and
hypernatremia (serum sodium ; 154 mEq/L) was revealed, and
vasopressin infusion was re-started.

On the 3*¢ postoperative day, he developed convulsions of the
left upper and lower extremities and loss of consciousness on
the ward and was transferred to the intensive-care unit (ICU)
for treatment of refractory seizure. He was intubated with an
8.0-mm-internal-diameter endotracheal tube, and electroen-
cephalography showed epileptic waves. He was treated with
fosphenytoin 22.5 mg/kg/day following 6 mg/kg/day for 2 days,
midazolam 0.28 mg/kg/h for 20 h, lacosamide 200 mg/day, and
perampanel 4 mg/day. On the 3'¢ ICU day, we retested electro-
encephalography and confirmed that the epileptic waves had
disappeared. On the 6 ICU day, he passed the spontaneous
awakening trial (SAT) with a Richmond Agitation Sedation
Scale (RASS) of -1 and Glasgow Coma Scale of E3VTM6 and
the spontaneous breathing trial (SBT) with pressure support
of 5 emH-20, positive end-expiratory pressure (PEEP) 5 cmH-0,
F102 0.21% for 2 h, as well as a negative cuff leak test. He was
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then extubated.

However, immediately after extubation, he developed stri-
dor with a retractive breathing pattern, indicating upper air-
way obstruction, and then the respiratory rate increased to 36
breaths/min, and SpO2 decreased to 70%. We attempted sputum
suctioning, but only a small amount of serous sputum could be
drawn. The stridor was slightly alleviated by raising the mandi-
ble. We performed fiberoptic laryngoscopy in the supine position
with Oz 10 L/min via a nasal cannula and observed that the
epiglottis had collapsed into the posterior wall of the pharynx
during inspiration without laryngeal edema (Fig. 1). His respira-
tory status did not improve, so he was reintubated.

Figure 1. Fiberoptic laryngoscopy immediately after the first
attempt at tracheal extubation. a) Inspiration phase. The epiglottis
collapsed into the posterior wall of the pharynx and obstructed the
airway. b) Expiration phase. The epiglottis recovered somewhat, and
the airway was open, but the upper airway space was quite narrow.

On the 8% ICU day, after passing the SAT and SBT, he was
re-extubated in the presence of an otolaryngologist. Immedi-
ately after re-extubation, the stridor and respiratory retention
appeared again, and the otolaryngologist performed fiberoptic
laryngoscopy. The otolaryngologist diagnosed him with laryngo-
malacia and bilateral vocal fold paralysis (Fig. 2). Compared to
the first instance of extubation, his stridor and breathing pattern
tended to be improved, so we did not perform re-intubation.

Figure 2. Fiberoptic laryngoscopy after the second attempt at
tracheal extubation. a) Inspiration phase. The epiglottis collapsed
again and obstruted the airway. b) Expiration phase. The epiglottis
appeared to be recovering a little better than before. ¢) Vocal cords
during vocalization. Bilateral vocal cord paralysis was noted.
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On the 11" ICU day, he was discharged from the ICU without
respiratory support. However, two days later, he developed respi-
ratory failure, perhaps due to aspiration pneumonia on the ward,
and was re-admitted to the ICU. The otolaryngologist performed
fiberoptic laryngoscopy again and found that acquired laryngo-
malacia and vocal cord paralysis remained, so he was intubated
again, and tracheotomy was performed on the 2" re-admission
for ICU day. He was weaned from mechanical ventilation and
discharged on the 4% re-admission for ICU day. Five days after
ICU discharge, magnetic resonance imaging showed a central
hyperintense lesion of the pons on T2- and diffusion-weighted
imaging, and we diagnosed him with central pontine myelino-
lysis, which might have contributed to vagal nerve dysfunction
and led to his acquired laryngomalacia and vocal fold paralysis
(Fig. 3).

Figure 3. Magnetic resonance imaging findings five days after
ICU discharge. Magnetic resonance imaging demonstrated a central
hyperintense lesion within the pons on T2- (Figure 3a) and diffusion-
weighted imaging (Figure 3b), which indicated central pontine
myelinolysis (red arrows).

DISCUSSION

We reported a case of acquired laryngomalacia immediately
after extubation in a patient who was treated for refractory
seizure and central pontine myelinolysis following scheduled
craniotomy. This is the first case report to describe extubation
failure mainly due to acquired laryngomalacia after scheduled
craniotomy in an elderly patient.

Laryngomalacia is the most common cause of stridor in chil-
dren. The mechanism underlying laryngomalacia in that pop-
ulation is thought to be different from the mechanism involved
in adult-onset laryngomalacia (12). Although the mechanism of
laryngomalacia in children is not well understood, it is believed
to involve a combination of morphological and histological abnor-
malities of the epiglottis, such as a long, tubular or omega-like
shape with immature cartilage (1). In contrast, adult-onset
laryngomalacia is commonly characterized by abnormal move-
ment of the epiglottis with a normal structure and no histological
abnormalities (12).

Adult-onset laryngomalacia can be divided into “idiopathic”
and “acquired” forms (11). Idiopathic cases typically involve
healthy adult males, 30 to 70 years old, with gradually progres-
sive inspiratory dyspnea and slight deformity of the epiglottis
(7). Regarding acquired cases, there have been some case re-
ports that acquired cases usually occur after head injuries (2),
neurological stroke (3), and neck or mouth surgery (4-6). The
mechanisms underlying acquired cases include the loss of neuro-
motor tone of the pharynx due to central nervous system injury
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or surgical resection of the suprahyoid muscle group or hyoid
epiglottic ligament (2). Anatomical narrowing of the pharyngeal
cavity mainly due to laryngeal edema or insult following mouth
surgery may predispose the epiglottis to collapse into the pos-
terior wall of the pharynx during inspiration via the Bernoulli
phenomenon (2). In addition, there are some studies reporting
that neurodegenerative diseases, such as multiple system at-
rophy (9) and Alexander’s disease (10), and age-related fragil-
ity of the glottal ligaments (13) may also be causes of acquired
laryngomalacia.

In the present case, despite symptoms of upper-airway ob-
struction not being seen immediately after scheduled crani-
otomy, the patient developed upper-airway obstruction due to
laryngomalacia and failed extubation at six days after surgery.
Because there were no symptoms of upper airway obstruction
immediately after the scheduled surgery, the main cause of
laryngomalacia may not have been a direct effect of craniotomy
but rather refractory seizure and/or central pontine myelinoly-
sis following craniotomy. Central diabetes insipidus or SIADH
caused by craniopharyngioma is one of the most common post-
operative complications (14) and can lead to hyponatremia due to
SIADH and/or hypernatremia mainly due to diabetes insipidus.
Furthermore, rapid correction or overcorrection of hyponatremia
may cause seizures and central pontine myelinolysis (15). We
speculated that the refractory seizure and central pontine my-
elinolysis in the present patient may have damaged the central
nervous system, especially the vagal nerve function at the brain-
stem level, and contributed to a decrease in the laryngeal tone
and induction of acquired laryngomalacia (16).

The diagnosis and optimal treatment of acquired laryn-
gomalacia may be challenging. In our case, we were able to
promptly detect laryngomalacia by performing flexible fiberoptic
laryngoscopy immediately after the appearance of stridor and
respiratory retention. The delay of a diagnosis and optimal treat-
ment for upper-airway obstruction due to laryngomalacia may
cause refractory hypoxemia and cardiac arrest (17). Takeshita
et al. reported that repetitive postoperative extubation failure
and cardiac arrest due to acquired laryngomalacia occurred in
an elderly patient, and emergency tracheostomy was required
to stabilize the patient’s respiratory condition (17). Fibroscopic
laryngoscopy just after extubation may play an important role
in detecting laryngomalacia and leading to optimal treatment
when symptoms such as stridor and respiratory retention occur.
Direct observation of the downward collapse of the epiglottis
during inspiration by fibroscopic laryngoscopy is the only way to
diagnose laryngomalacia appropriately, and it is impossible to
detect it after intubation.

The management of acquired laryngomalacia varies among
patients and depend on the laryngeal structure, functional
abnormalities and underlying pathology. If the patient’s respi-
ratory status is stable, epiglottectomy or laser epiglottoplasty is
an optional treatment (2, 11) ; however, in case of upper airway
obstruction, prompt tracheostomy as well as intubation until
improving the underlying secondary disease are needed (11, 17).
The main causes of upper airway obstruction after extubation in-
clude glossoptosis and laryngeal edema, which can be predicted
by the cuff-leak test and are commonly treated by corticosteroid
and/or nebulized epinephrine (18). We should keep in mind that
laryngomalacia is a possible cause of post-operative extubation
failure and perform fiberoptic laryngoscopy to detect acquired
laryngomalacia when a patient develops upper airway obstruc-
tion despite being fully conscious with a negative cuff leak test,
as in this case, especially in patients with central nervous sys-
tem injury.
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CONCLUSION

We should remain alert that postoperative seizure and cen-
tral pontine myelinolysis after craniotomy may cause acquired
laryngomalacia and postoperative extubation failure. We should
not delay performing fiberoptic laryngoscopy in cases of post-ex-
tubation failure, as fibroscopic laryngoscopy is the only way to
diagnose acquired laryngomalacia. An inadequate diagnosis of
laryngomalacia may cause repetitive extubation failure and lead
to a poor outcome.
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