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SUMMARY
A 59-year-old woman presented to the emergency 
department with shortness of breath. She had significant 
oropharyngeal swelling obstructing her upper respiratory 
tract. A diagnosis of laryngeal myxoedema was made, 
which was attributed to severe hypothyroidism. She 
required invasive ventilation and subsequently a 
tracheostomy. She was treated with levothyroxine and 
hydrocortisone. She completely recovered with this 
therapy. In this review, we will discuss similar cases and 
different therapeutic options. This case also highlights 
the fact that establishing a diagnosis of laryngeal 
myxoedema, a condition that can potentially have lethal 
outcomes and can be challenging.

BACKGROUND
The prevalence of hypothyroidism in the USA is 
4.6%. Hypothyroidism can present with many 
different symptoms and clinical signs, including 
lethargy, weight gain, dry skin, constipation and, 
in severe cases, altered mental status, bradycardia, 
hypotension and myxoedema coma.1–3 Laryngeal 
myxoedema is, however, a very rare complication, 
with a total of 10 reported cases to date. Given the 
rarity of this presentation, healthcare providers 
can face a unique diagnostic and management 
challenge. We present a case of laryngeal myxo-
edema, where the patient presented with shortness 
of breath, was correctly diagnosed and had a good 
clinical outcome.

CASE PRESENTATION
A 59-year-old woman presented to the emer-
gency department (ED) with shortness of breath. 
The patient had a medical history significant 
for hypothyroidism, hypertension, hyperlipid-
emia, gastro-oesophageal reflux disease, diabetes 
mellitus, obstructive sleep apnoea and depression. 
Her surgical history was significant for a tonsillec-
tomy. Family history included asthma and diabetes 
mellitus in both the parents. She was allergic to 
clindamycin and penicillin. During her initial 
evaluation in the ED, the patient had an episode 
of apnoea and went into cardiac arrest with pulse-
less electrical activity as the initial cardiac rhythm. 
She was successfully resuscitated with an advanced 
cardiac life support protocol and experienced a 
total downtime of 15 min. Following the place-
ment of an endotracheal tube, and sedation and the 
initiation of mechanical ventilation, she was trans-
ferred to the intensive care unit (ICU). In the ICU, 
her vitals were stable without vasopressor support. 
There were no significant abnormalities noted on 

physical examination. Her family informed the 
care team that the patient had not been taking her 
levothyroxine for more than 2 years. Her other 
home medications included aspirin, lorazepam, 
omeprazole, metoprolol and hydrochlorothiazide. 
It was unclear if she was compliant with these medi-
cations. Additional investigations were carried out 
to determine the underlying cause of her shortness 
of breath and cardiac arrest.

INVESTIGATIONS
Prior to the cardiac arrest, a basic metabolic panel 
and complete blood count were obtained. Serum 
sodium was 128 mEq/L, and her white blood cell 
count was 23×109/L. Lactate was 1.5 mg/dL. 
Thyroid function tests were done because of the 
history of non-compliance with recommended 
thyroid hormone replacement therapy. Thyroid 
stimulating hormone (TSH) level was 14.3 IU/mL 
(normal: 0.4–4 IU/mL) and free T4 was <0.25 ng/
dL (normal: 0.8–1.8 ng/dL). Further investiga-
tions were carried out to evaluate the function of 
the pituitary gland. Follicle stimulating hormone 
(FSH) was 9.4 IU/L (normal postmenopausal level: 
>20 IU/L) and luteinising hormone (LH) was 0.3 
IU/L (normal postmenopausal level: >15 IU/L). 
Plasma adrenocorticotropic hormone (ACTH) level 
drawn at 08:00 was 5.2 pg/mL (normal: 10–60 pg/
mL). Serum prolactin was 15.4 ng/mL (normal: 
<20 ng/mL). MRI of the brain showed that the 
size of pituitary gland was much smaller compared 
with MRI of the brain obtained 12 years prior. CT 
angiogram (CTA) of the chest was obtained to rule 
out a pulmonary embolism. It showed parenchymal 
opacities and enlarged mediastinal lymph nodes 
without any evidence of pulmonary embolism. A 
dedicated CT of the neck was also obtained after 
CTA of the chest suggested soft tissue swelling of 
the hypopharynx (figure  1). The CT of the neck 
showed significant soft tissue swelling of the naso-
pharynx, oropharynx and hypopharynx. A direct 
laryngoscopy was performed on the fourth day of 
hospitalisation during which significant oedema of 
the soft palate, oropharynx and larynx was noted. 
Biopsies of the left vocal cord, the right arytenoid 
and the epiglottis were obtained. Subsequent patho-
logical examination of the tissue obtained reported 
only submucosal oedema (figures 2–4).

DIFFERENTIAL DIAGNOSIS
Based on the patient’s presentation, the differential 
diagnosis included pulmonary embolism, respi-
ratory infection with severe sepsis and an allergic 
reaction to an unidentified allergen. The soft tissue 
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swelling was thought to be related to trauma associated with 
endotracheal intubation and initially laryngeal myxoedema was 
not considered. There was no evidence of generalised myxo-
edema and at this stage of the patient’s care, we were not aware 
of any changes in her voice preceding the admission. Laryngeal 
myxoedema only became a consideration when the patient’s 
upper airway oedema did not subside despite treatment with 
both steroids and antihistamines.

TREATMENT
After ruling out pulmonary embolism by CTA of the chest, an 
infectious aetiology was presumed. Vancomycin and piperacillin/
tazobactam were given. Given the severity of the upper airway 
oedema, she was also started on hydrocortisone 50 mg by mouth 
three times a day. During her stay in the ICU, it was difficult to 
mechanically ventilate the patient due to excessive airway secre-
tions. A decision was made to insert an extra-long cuffed Shiley 
tracheostomy tube on the fourth day of admission. Because of 
her respiratory status, treatment with oral levothyroxine starting 
with an initial dose of 175 µg/day was initiated.

OUTCOME AND FOLLOW-UP
Antibiotics were discontinued after 7 days. The patient was 
transferred to long-term acute care following 10 days of hospi-
talisation. She was gradually weaned off the ventilator on day 
30. The tracheostomy tube was removed on day 34. She was 
subsequently discharged home after 54 days. The patient subse-
quently reported by phone that her tracheostomy wound had 
healed and that she was doing well.

DISCUSSION
Hypothyroidism affects the respiratory system in several different 
ways. It can cause alveolar hypoventilation and depress both 
hypoxic and hypercapnic ventilatory drive.4 5 Additionally, it can 
cause respiratory muscle weakness, a decrease in both forced 
vital capacity and forced expiratory flow, and also a decrease in 
carbon monoxide diffusion capacity.6 7 An increased incidence 
of obstructive sleep apnoea has also been reported.8 Hypothy-
roidism, depending on the underlying cause can lead to physical 
obstruction of the airway due to macroglossia and thyromegaly. 
Thyroid hormone receptors have been identified within the 
fibrous connective tissue of the lamina propria, the cartilage, 
and the glandular elements of the human larynx. Although the 

Figure 1  CT scan of the neck showed soft tissue swelling of 
nasopharynx, oropharynx, hypopharynx (within the circle).

Figure 2  Vocal cord biopsy (arrow) showing venous congestion.

Figure 3  Vocal cord biopsy (arrow) showing dilated lymphatic 
channels.

Figure 4  Vocal cord biopsy (arrow) showing interstitial oedema.
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exact mechanism is not known, hypothyroidism is thought to be 
due to increased mucin deposition in the subepithelial space.9 10

Following a PubMed and Google Scholar review, we found 
only four case reports with a total of five patients where laryn-
geal swelling was presumed to be secondary to laryngeal myxo-
edema associated with hypothyroidism (table 1).

Our patient presented with symptoms of shortness of breath. 
This was a common finding in other reported cases as well.10–13 
In one case, the presenting problem was generalised weakness 
and myalgia.14 Though they were not observed in this case, 
stridor, myxoedema and macroglossia were common findings in 
other reported cases.11–14 It is important to note that patients 
without a prior diagnosis of hypothyroidism can also present 
with laryngeal myxoedema as noted in cases reported by Erwin 
and Uzunpinar.11 14

Free T4 level in our patient was comparable to other cases 
discussed in this review; however, TSH level in our patient was 
much lower. Hadlow et al evaluated the relationship between 
TSH and free T4 and found that this is not inverse log-linear, but 
can be described by two overlapping negative sigmoid curves. At 
physiological free T4 concentration, TSH is higher in men and 
elderly; however, TSH response to hypothyroidism was found 
to be more robust in younger population.15 We did carry out 
further investigations to evaluate for hypopituitarism. Low FSH 
and LH levels along with decreased size of pituitary gland on 
MRI of the brain are suggestive of hypopituitarism; however, the 
information was insufficient to establish a definitive diagnosis. 
A low ACTH level can be attributed to hydrocortisone use and 
serum prolactin level was also normal. Additionally, there were 
no clinical or lab abnormalities that would indicate an abnormal 
antidiuretic hormone production.

Of the reported cases, ours is the only case in which tissue 
biopsies were obtained. Though submucosal oedema was noted, 
there was not an opportunity to identify mucopolysaccharides 
because special stains that can identify these (eg, Alcian blue) 
were not used. The identification of mucopolysaccharides can 
help healthcare providers make the correct diagnosis and lead to 
the timely treatment.

All patients, included in prior case reports, required endo-
tracheal intubation and subsequent tracheostomy. The reasons 
for performing a tracheostomy included self-extubation,11 
prolonged intubation,12 13 postextubation stridor,14 and in our 
patient the inability to ventilate through an endotracheal tube. 
Other authors do not comment on challenges associated with 
mechanically ventilating patients with an endotracheal tube. The 
time before performing a tracheostomy in intubated patients 
varied from 1 to 3 weeks as shown in the table 1.

Intubation and tracheostomy are merely supportive measures 
and prompt thyroid hormone replacement is the key to 
successful treatment of the underlying pathology. Levothyroxine 
is available in both intravenous and per oral (PO) formulations. 
Intravenous levothyroxine replacement is recommended due to 
the possibility of bowel oedema with severe hypothyroidism and 
an associated impact on the absorption of PO medications.16–19 
Among the cases reported intravenous levothyroxine was used 
in three patients12 13 and PO levothyroxine was used in two 
other patients.11 14 Given the fact that our patient had a cardiac 
arrest on admission, we opted for oral levothyroxine due to its 
better safety profile. Regardless of the route of administration 
of levothyroxine, all patients had successful outcomes in terms 
of mortality and discontinuation of mechanical ventilation. 
Review of the reported cases shows that patients treated with 
intravenous levothyroxine had mechanical ventilation discon-
tinued sooner than those who received oral treatment. Due Ta
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to worsening laryngeal oedema, one patient required intrave-
nous liothyronine. For this patient, mechanical ventilation was 
discontinued after 6 days.13 However, due to unpredictable 
pharmacodynamics, intravenous liothyronine is used for severe 
cases of hypothyroidism, including myxoedema coma.1 3 Our 
case and all of the previously reported cases had mechanical 
ventilation discontinued within 4 weeks of initiating treatment 
with levothyroxine.

Steroids are often used to treat laryngeal swelling secondary 
to allergic reaction, upper airway surgery, periextubation and 
infection. Dexamethasone, methylprednisolone and nebulised 
budesonide are all commonly used to prevent postextubation 
laryngeal oedema.16–18 Because the underlying mechanism 
is unknown, the role of steroids in the treatment of laryngeal 
myxoedema remains unclear. Though we decided to continue 
therapy with hydrocortisone because it appeared to help in some 
reported cases while other patients were successfully treated 
without the use of steroids.11–14

Though nebulised epinephrine is often used to treat upper 
airway oedema by decreasing laryngeal oedema through vaso-
constriction, it was not used in any of the reported cases.19–21

Patient’s perspective

I felt that I was going to die. Thank you to these awesome 
intensive care unit doctors who saved my life.

Learning points

►► Establishing a diagnosis of laryngeal myxoedema can be 
challenging. History or laboratory tests that are suggestive of 
hypothyroidism along with upper airway oedema noted on 
radiological imaging or direct visualisation should raise the 
suspicion of this uncommon condition.

►► An important point to consider is that a patient can present 
with this complication without an established diagnosis of 
hypothyroidism.

►► Based on the review of limited literature, patients who 
received intravenous levothyroxine were liberated from the 
ventilator quicker and may be a preferred treatment modality.

►► Practitioners who are caring for a patient with laryngeal 
oedema should consider laryngeal myxoedema, especially 
if the patient has a history of hypothyroidism and is not 
responding to the usual treatments used to manage laryngeal 
oedema.
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