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Introduction

Myxedematous coma (MC) is an emergency that results 
from severe or untreated hypothyroidism. The prevalence of 
this condition is approximately 0.1% of hospitalized patients 
with hypothyroidism, mainly affecting women over 60 years 
of age.1 MC is associated with triggers such as infections, 
acute coronary syndrome, cerebrovascular disease, heart 
failure (HF) exacerbation, administration of sedatives, 
trauma, or electrolyte disturbances. The mortality attributed 
to MC (30%–60%) is mainly secondary to delayed diagnosis 
and treatment due to MC’s insidious and non-specific symp-
toms.2 MC can manifest at various levels of altered con-
sciousness, along with drowsiness or disorientation not 
necessarily reaching comatose levels. Other symptoms of 
MC include hypothermia, hypopnea, ileus/constipation, 
acute kidney injury, or hypoglycemia.3 Cardiovascular mani-
festations are less frequent and include hypotension, brady-
cardia, or HF, which in conjunction can lead to myxedema 
heart disease (MHD).4,5 MHD is a potentially fatal condition 
first described in 1918 by Zondek et al. as a syndrome that 

encompasses an enlarged cardiac silhouette, pericardial effu-
sions, and electrocardiographic changes, that is, bradycardia, 
low-voltage, conduction blocks, ST changes, T-wave inver-
sions, and arrhythmias.6,7 In addition, uncommon 
neurological manifestations such as seizures have been 
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described.8 This condition is potentially reversible with thy-
roid hormone (TH) administration, but the lack of suspicion 
can result in fatal outcomes due to delays in treatment.

We report a case of MC with an unusual presentation char-
acterized by refractory congestive HF, progressive confusion, 
non-specific neurological symptoms, and memory loss that 
resolved after TH supplementation. The consideration of 
uncommon features of MC can lead to its early recognition and 
treatment and, therefore, prevention of fatal outcomes.

Case report

A 76-year-old male presented to the emergency department 
with a 2-month course of progressive somnolence, bradypsy-
chia, confusion, memory loss, dyspnea, lower extremity 
edema, and episodes of generalized tonic-clonic seizures. The 
patient had a history of controlled hypertension and hypothy-
roidism with ongoing TH replacement therapy (50 μg/day – a 
recently reduced dose changed after admission to a different 
institution) due to a remote history of thyroidectomy second-
ary to poorly differentiated follicular carcinoma.

On admission, the patient was somnolent, hemodynami-
cally stable, and without respiratory distress. On physical 
exam, the patient had evidence of volume overload given 
jugular vein distension, bibasilar rales on auscultation, and 
generalized edema affecting the face and bilateral lower 
extremities. Notably, he had several witnessed episodes of 
generalized tonic-clonic seizures. A complete blood count, 
blood glucose, electrolytes, and renal function were unre-
markable, and a natriuretic peptide was unavailable. An elec-
trocardiogram (ECG) showed atrial fibrillation, diffuse low 
voltages, and a right-bundle branch block. The chest X-ray 
was notable for cardiomegaly, and a transthoracic echocar-
diogram showed grade-I diastolic dysfunction with a pre-
served left ventricular ejection fraction (60%). Based on the 
above, the primary working diagnosis was an acute HF exac-
erbation with a preserved ejection fraction (HF-pEF), 

complicated by volume overload. A 6-h video-encephalo-
gram showed moderate encephalopathy, and a head com-
puted tomography (CT) revealed no abnormal findings.

Volume overload was initially managed with boluses of 
intravenous furosemide, followed by an infusion, and the 
patient was started on levetiracetam and lacosamide for 
antiepileptic treatment. Despite the aggressive escalating 
diuretic management, the patient showed no improvement 
and had several episodes of bradycardia and hypotension, 
with mild hypothermia suggestive of refractory HF that 
prompted transfer to the intensive care unit (ICU) with an 
initial SOFA score of 4. Further laboratory workup upon ICU 
admission was notable for a severely increased thyroid-stim-
ulating hormone (TSH) (163 mUL/L), low free thyroxine 
(FT4) (0.64 ng/dL), and low free triiodothyronine (FT3) 
(0.94 pg/mL) (Table 1). The Popoveniuc and Wartofsky 
myxedema score (75 points), which in conjunction with the 
elevated TSH and the presence of the cardinal symptoms 
supported the diagnosis of MC.9 Treatment with intravenous 
hydrocortisone (50 mg every 8 h for 9 days) and oral levothy-
roxine (200 μg daily) were started. Mechanical ventilation 
was not needed, as ventilatory mechanics and oxygenation 
parameters improved with a non-rebreather mask. On the 
following days, the levothyroxine dose was adjusted to 
225 μg daily. TSH levels eventually decreased (29.05 mUL/L), 
and FT4 normalized (0.99 ng/dL), while progressive 
improvement of congestive symptoms was noted.

Notably, only after thyroid function tests normalized, the 
patient responded to the same diuretic regimen that was 
attempted before diagnosing the thyroid abnormalities. Thus, 
congestive symptoms progressively improved while the fluid 
balance was monitored with the strict quantification of urinary 
output, point-of-care ultrasound, and serial chest X-rays. Table 
1 and Figure 1 illustrate the evolution of laboratory results 
throughout the admission. At the time of discharge, the patient 
was euvolemic without ongoing diuretic requirements or indi-
cation for HF medication as an outpatient. The response to 

Table 1.  Evolution of laboratory results over time.

Test Reference value Days of hospitalization

1 5 10 13 17 20 30 36 44 62

TSH (mUI/L) 0.35–4.94 166.3 56.2 21.2 29.05 28.4 10.2
Free T4 (ng/dL) 0.7–1.48 0.64 0.68 0.83 0.99 0.96 0.91
Total T4 (µg/dL) 4.87–11.7 4.7 4.5
Total T3 (ng/mL) 0.58–1.59 < 0.4  
Free T3 (pg/mL) 2.2–4.4 0.94  
Creatinine (mg/dL) 0.7–1.3 1 1.4 1.9 1.4 1.1 1 0.8 1 1 0.8
BUN (mg/dL) 8.4–25.7 17 22 43 38 29 30 14 13 16 18
Na (mEq/L) 136–142 137 138 139 148 140 143 137 135 134 142
Calcium (mg/dL) 8.8–10 9.1 8.7 9.6 8.8 7.9 7.5 8 8 8.6 8.9
CK (U/L) 39–308 301  
Cortisol (µg/dL) 3.7–19.4 15.3  

TSH: thyroid-stimulating hormone; BUN: blood urea nitrogen; CK: creatin kinase.
Evolution of most important laboratory workup through admission.
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treatment once euthyroid, as well as the lack of ongoing symp-
toms of HF, and the fact that the patient required no mainte-
nance diuretic was highly suggestive of the fact that the 
episode was MHD rather than decompensated HF with con-
comitant hypothyroidism. Upon discharge, the patient was 
stable from a cardiovascular perspective, but cognitive symp-
toms remained compromised, as reflected by a Montreal 
Cognitive Assessment (MOCA) test score 10/30.10

Discussion

MC is a multifactorial disease that can present with variable 
clinical features. MHD and unusual neurological symptoms, 
including cognitive impairment and seizures, represent a 
challenge because they can delay the diagnosis and treatment 
of MC, negatively impacting prognosis and outcomes.8 The 
clinical diagnosis of MC can be supported by a score >60 in 
the Popoveniuc and Wartofsky MC score (100% sensitivity 
and 85% specificity), guiding clinicians to promptly start an 
aggressive treatment.9

In the cardiovascular system, THs modulate stroke vol-
ume, heart rate, and cardiac output.4 Cardiac cells are sus-
ceptible to TH changes; thus, acute hypothyroidism can 
contribute to the development of HF.11 Moreover, fluid dis-
balance in hypothyroidism can lead to pericardial effusion 
and cardiac tamponade. MHD is a rare syndrome, first 
described in 1914, in which severe and refractory cardiac 
alterations occur in patients with profound hypothyroid-
ism.7,12 Early manifestations of the disease include bradycar-
dia and decreased myocardial contractility. However, blood 
pressure can be maintained initially with compensatory 
vasoconstriction, which can lead to diastolic hypertension. 
Nonetheless, due to the altered homeostasis, hypotension 
and shock can develop later in the disease, as observed in our 
case. Vascular permeability is compromised as well, causing 
pericardial and pleural effusions. In more than 95% of the 
described cases of MHD-related effusions, TSH levels were 
above 30 mU/L.12,13 Thereby, in cases of unexplained effu-
sions, severe hypothyroidism should be ruled out.

ECG changes that resolve with TH supplementation are a 
characteristic finding of MHD, even though may not always 
be present. Another differentiating factor of MHD is the 
inadequate response to conventional HF treatment until TH 
supplementation is administered.

On the contrary, hypothyroidism alters neurologic func-
tions. MC could alter memory, attention, language, psycho-
motor, perceptual, and executive functions. These symptoms 
usually improve with therapy but can persist over time in 
MC, as in the case reported.14 Even though MC classically 
presents with altered mental status, other neurological fea-
tures such as abnormal movement disorders have also been 
scarcely reported in the literature.15 Some animal experiments 
have shown the incidence of seizures in severe hypothyroid-
ism following thyroidectomy, in addition to reduced photo-
paroxysmal epileptic response in baboons.8 Nevertheless, 
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seizures caused by MC are not precisely understood. Some 
hypotheses point to cerebral edema secondary to extracellular 
volume expansion, blood–brain barrier alterations, and 
increased cerebrospinal fluid as potential causes of MC-related 
seizures.8 In addition, hyponatremia, hypoventilation, post-
anoxic encephalopathy, hepatic glycogenolysis failure, and 
reduced adrenocortical function have been related to this phe-
nomenon as well.16

When MC is suspected, ICU-supportive treatment and 
steroid supplementation must be promptly started. TH 
replacement should be prioritized, initially, at a dose of 200–
500 μg ingtravenous (IV) levothyroxine, followed by 50–
100 μg IV daily. The preferred route of administration in 
these scenarios is IV because of its greater bioavailability 
compared to the oral route, especially as patients with MC 
can develop intestinal dysmotility. However, the availability 
of IV levothyroxine differs by country, and oral supplementa-
tion can be used when there is no IV option. Once the patient 
tolerates oral supplementation, levothyroxine should be 
dosed at 1.6 μg/kg/day or 75% of the previous IV dose. 
Following TH supplementation, MC symptoms should pro-
gressively improve. The mental status of our patient consider-
ably improved as TH levels normalized, but the cognitive 
alteration persisted at the time of discharge with only slight 
amelioration. As seen in our case, an incomplete resolution in 
cognitive impairment after MC treatment has been reported.17

Conclusion

We report an unusual case of MC in which an overlapping 
presentation of MHD and unusual neurological symptoms 
led to a delayed diagnosis. It is crucial to recognize atypical 
clinical manifestations of MC and have in mind thyroid 
function on the clinical approach of unexplained and refrac-
tory cardiovascular and neurological alterations as possible 
findings of MC. Immediate treatment is fundamental to 
decreasing fatal complications.
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