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Case report

Acute decompensated heart failure in the setting of cavotricuspid 
isthmus-dependent atrial flutter and thyroid storm

Cristian Castillo MD, John Abdelmalek MD, Michel Juarez MD

Abstract 

Thyroid storm is an extreme form of hyperthyroidism associated with a high mortality rate. 
Heart failure is considered the leading cause of mortality in these patients. Atrial flutter is the 
second most common arrhythmia in patients with thyroid storms that can lead to cardiomyopathy 
and further complications, such as acute decompensated heart failure. In this report, we 
present a case of acute decompensated heart failure in the setting of cavotricuspid isthmus- 
dependent atrial flutter and thyroid storm.
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Background  

 Thyroid storm, a rare but life-threatening complica-
tion of hyperthyroidism, can profoundly affect the car-
diovascular system. Potential complications include 
atrial arrythmias and cardiomyopathy. An overactive 
thyroid gland releases excessive thyroid hormones 
into the bloodstream, stimulating myocytes and trig-
gering atrial flutter and cardiomyopathy, which are 
conditions that damage heart muscle and ultimately 
can lead to cardiogenic shock. 

Case 

 A 31-year-old man with a history of Graves’ dis-
ease presented to the emergency department with a 
history of two months of palpitations, fever, shortness 
of breath, bilateral lower extremity edema, neck swell-
ing, irritability, and unintentional weight loss of 180 
pounds in the prior 18 months. The physical exami-
nation showed fever (103°F), tachycardia (160 bpm)  

(Figure 1), bilateral lid lag, fine tremors of the out-
stretched hands, global brisk reflexes, hyperdynamic 
precordium, and lower lung field crackles. Workup 
showed TSH < 0.01 microunits/mL (range: 0.27–4.20), 
free T4 > 7.7 ng/dl (range: 0.93–1.70), free T3 21.7 
pg/mL (range: 2.3–4.1), troponin-T 10.9 ng/L (range: 
0–19.0), BNP 8,178 pg/mL (<124). A transthoracic 
echocardiogram showed reduced left ventricular ejec-
tion fraction (LVEF) of 35% with no regional wall motion 
abnormalities and electrocardiogram with atrial flutter 
(Figure 2). The patient was transferred to the intensive 
care unit due to thyroid storm with a Burch-Wartofsky 
score of 85 and cardiogenic pulmonary edema sec-
ondary new onset heart failure with a reduced ejection 
fraction. The patient received high-dose hydrocorti-
sone, methimazole, esmolol infusion, and due to per-
sistent cavotricuspid isthmus-dependent atrial flutter 
was successfully treated with ablation (Figure 3). 

Investigations 

During his ICU admission, continuous telemetry 
showed atrial flutter confirmed with a 12-lead ECG 
(Figure 2). Based on the CHF exacerbation of pos-
sible tachycardia-induced cardiomyopathy, electro-
physiology consultation service decided to pursue an 
atrial flutter ablation.
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Figure 1.  Admission ECG: Sinus tachycardia.
In leads V1 and V2 there are clear normal P waves regularly followed by a narrow QRS with a frequency of 166 bpm.

Figure 2.  Pre-ablation ECG: atrial flutter 3:1 conduction.
In leads III and aVF, evidence of shark waves characteristic of atrial flutter with 3:1 atrioventricular conduction rate. 

Figure 3.  Post ablation ECG: sinus rhythm.
In lead V1 there are clear normal P waves regularly followed by a narrow QRS with a frequency of 93 bpm.
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Follow-up

Hydrocortisone and methimazole taper with contin-
uous thyroid hormone level monitoring were performed 
as symptoms and vital signs improved. Goal-directed 
medical therapy was started for heart failure with a 
reduced ejection fraction, resulting in the improvement 
of the clinical course.9 

Conclusions 

Heart failure is the leading cause of mortality in 
patients with thyroid storm, estimated to be 8 to 25% 
despite modern advancements in its treatment. In 
patients with high failure along with atrial flutter based 
on recent evidence esmolol drip is probably the safest 
beta-blocker to use in the acute setting due to its very 
short half-life (9 minutes) avoiding unexpected cardi-
ovascular collapse with longer half-life beta blocker 
like propranolol (3–4 hours). In addition, catheter abla-
tion has a class I indication in patients with heart fail-
ure and atrial flutter. Thyroid storm should always be 
suspected, especially in patients with a new onset of 
high-output heart failure or tachyarrhythmias. 

Learning objectives 

•	 Multiple cardiovascular complications can occur 
during uncontrolled hyperthyroidism. The prog-
nosis depends on the complications and associ-
ated comorbidities; however, arrhythmias should 
be considered as a triggered complication and/or 
perpetuating factor in the heart failure assessment.  

•	 Early consideration of catheter ablation in the set-
ting of atrial flutter and heart failure may improve 
outcomes. 

•	 Atrial flutter is the second most common in patients 
with heart failure and hyperthyroidism with a well-
known high cure rate after ablation. 

•	 Esmolol is probably the safest beta blocker in 
thyroid storm with cardiovascular involvement 
in acute settings or critically ill patients due to its 
short half-life.

Discussion 

Thyroid hormones (TH) have a complex relation-
ship with the cardiovascular system through mul-
tiple mechanisms, including effects on myocardial 
mechanics (heat rate and contractility), lipid metabo-
lism, inflammatory pathways, and vessels (via smooth 
muscle tone and endothelial function). Thyroid hor-
mones have both genomic and nongenomic effects 
on the cardiac myocyte (modifying expression of cal-
cium regulatory and contractile proteins). Therefore, 
in an abnormal metabolic state, such a severe hyper-
thyroidism, derangements can occur in systolic depo-
larization and diastolic repolarization, in the action 
potential duration, in the refractory period of the 
atrial myocardium, and in the atrial/ventricular nodal 
refractory period. These metabolic effects can pro-
duce cardiovascular complications. There is a clear 
association between dilated cardiomyopathy, diastolic 
dysfunction, right ventricular dysfunction, and pulmo-
nary hypertension with excess thyroid hormone in 
thyrotoxicosis.1 

Heart failure is the leading cause of mortality in 
patients with thyroid storm, estimated to be 8 to 25% 
despite modern advances in its treatment.2,3 Based 
on clinical findings, the Burch-Wartofsky score 
assesses the probability of a thyroid storm. A score 
greater than 45 highly suggests a thyroid storm; our 
patient scored 85. Due to ongoing cardiomyopathy 
with signs of heart failure along with atrial flutter 
based on recent evidence esmolol drip is probably 
the safest beta-blocker to use in the acute setting 
due to its very short half-life (9 minutes) avoiding 
unexpected cardiovascular collapse with longer half-
life beta blocker like propranolol (3–4 hours) and 
allowing quick hemodynamic adjustments at bed-
side.4 In addition, evidence supports that a single- 
procedure ablation success rate exceeds 90% for 
typical and atypical atrial flutter and is associated 
with decreased hospitalizations, improvement of the 
LVEF, emergency department visits, development of 
subsequent atrial flutter, and improved quality of life.5 

The early ablation and multidisciplinary approach 
were the cornerstones in our case.6–8 
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Consent: Informed written consent was obtained 
from the patient.
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