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A case of thyroid storm with cardiac arrest
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Abstract: A 23-year-old man became unconscious while jogging. He immediately received
basic life support from a bystander and was transported to our hospital. On arrival, his spon-
taneous circulation had returned from a state of ventricular fibrillation and pulseless electrical
activity. Following admission, hyperthyroidism led to a suspicion of thyroid storm, which was
then diagnosed as a possible cause of the cardiac arrest. Although hyperthyroidism-induced
cardiac arrest including ventricular fibrillation is rare, it should be considered when diagnosing
the cause of treatable cardiac arrest.
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Introduction

There are few reports on cases of thyroid storm-induced cardiac arrest including
ventricular fibrillation.'” We report a case of undiagnosed hyperthyroidism that was
diagnosed as a result of thyroid storm-induced cardiac arrest.

Case presentation

The subject was a 23-year-old Japanese man with no abnormalities identified on
examination and no particular medical history. Two weeks prior to onset of cardiac
arrest, he noticed slight fever, coughing, loss of appetite, and weight loss of 3 kg.
He did not have symptoms such as nausea, vomiting, or diarrhea. While jogging, the
patient became aware of back pain and lost consciousness. A bystander immediately
administered basic life support. Then, emergency medical technician-paramedics con-
tinuously administered cardiac pulmonary resuscitation using an automated external
defibrillator to the subject, who was thereafter transported by ambulance to our hospital,
Yamaguchi Grand Medical Center.

At the time of transfer to the hospital, the blood pressure of the subject could not
be measured. An electrocardiogram (ECG) monitor indicated that his heart rate was
30 bpm (pulseless electrical activity) (Figure 1). In addition, his body temperature
was 37.3°C and he had a Glasgow coma scale score of EIM1V1 (no eye opening,
no verbal response, no motor response). Physical examination revealed swelling of
the thyroid gland on the anterior side of the neck; however, there were no signs of
jaundice or peripheral edema. In addition, there were no signs of exophthalmos, finger
tremor, loss of hair, or nail lesions. Because of pulseless electrical activity, cardiac
arrest was diagnosed using an ECG, and administration of medication (epinephrine
and atropine) led to ventricular fibrillation (Figures 2 and 3). As a result, defibrillation
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Figure | Electrocardiogram at the time of transfer to the hospital. There was
pulseless electrical activity.

was administered using a direct current (DC) type 360-J
monophasic defibrillator (Nihon Kohden Corporation, Tokyo,
Japan) and the sinus rhythm was restored. Nonetheless, heart
rate and breathing sounds were normal.

The laboratory findings were as follows: a white blood
cell count of 13,800/uL; hemoglobin, 12.0 g/dL; plate-
lets, 434,000/uL; C-reactive protein, 0.2 mg/dL; aspartate
aminotransferase, 51 IU/L; alanine aminotransferase, 74 IU/L;
lactic dehydrogenase, 217 IU/L; creatine kinase 61 TU/L;
creatine kinase MB 46 IU/L; troponin T, <0.05 ng/mL;
blood urea nitrogen, 16.4 mg/dL; creatinine, 0.81 mg/dL;
blood glucose, 77 mg/dL; sodium, 143 mmol/L; potassium,
5.8 mmol/L; chloride, 97 mmol/L; calcium, 9.2 mg/dL;
arterial blood gases (FiO,:100%, timing of return of spontane-
ous circulation and post-tracheal intubation); pH 7.53; PaCO,
30.8 mmHg; PaO, 184 mmHg; and HCO, 11.4 mEq/L.

Chest radiography revealed no congestion or pneumotho-
rax in the lung field. After the sinus rhythm improved, an
ECG revealed no significant changes in ST-T or QT interval
prolongation (Figure 4). In the echocardiography results,
there was no cardiac wall motion dyssynchrony suggestive
ofischemic heart disease, and the ejection fraction was 70%.
There were no right side of the heart findings indicative of
cardiac tamponade and thromboembolism. Thyroid ultra-
sound imaging showed that the parenchyma was marginally
irregular and heterogeneous with rich blood flow.

On examination of thyroid function, the following find-
ings were obtained: thyroid-stimulating hormone (TSH)
level: <0.005 (reference range: 0.24-3.72), free thyroxine (T,)
level: 5.03 (reference range: 0.94—1.52), free triiodothyronine
(T,) level: >30.00 (reference range: 2.01-3.72), TSH receptor

IAdministration of medication|

Figure 2 An electrocardiogram registered by the automated external defibrillator.
Pulseless electrical activity turned into ventricular fibrillation.

Figure 3 An electrocardiogram after administration of medication. Ventricular
fibrillation was observed.

antibody: 30.2% (reference values: <15), and TSH-stimulating
receptor antibody: 146% (reference values: <180).

After spontaneous circulation was returned, the reduced level
of consciousness persisted and artificial respiration and cere-
bral hypothermia were administered. Hyperthyroidism-induced
thyroid storm was strongly suspected and the patient
was treated with thiamazole 60 mg/day, inorganic iodine
(iodine solution 150 mg/day), hydrocortisone 300 mg/day, and
metoprolol tartrate (beta-blocker) 120 mg/day for 2 weeks.
After the initial 2 weeks, thiamazole 60 mg/day and metoprolol
tartrate (beta-blocker) 120 mg/day were taken.

On day 22 of hospitalization, the subject was weaned from
the artificial respirator; however, hypoxic encephalopathy-
induced higher cerebral dysfunction persisted.

On day 30 of hospitalization, follow-up testing revealed
that free T, and free T, levels had returned to normal (free
T, level: 1.46 and free T, level: 3.43), but TSH suppression
persisted (TSH <0.005). Because of higher cerebral

Figure 4 Twelve-lead resting electrocardiogram after defibrillation. Heart rate was
140 bpm with sinus tachycardia, and the QT interval was 415 milliseconds. There
were no significant changes in the ST-T interval.

Abbreviations: aVR, augmented vector right; aVL, augmented vector left; aVF,
augmented vector foot.

90 submit your manuscript

Dove

International Medical Case Reports Journal 2014:7


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Thyroid storm with cardiac arrest

dysfunction, coronary angiogram and magnetic resonance
imaging (MRI) of the heart were not performed in accordance
with the wishes of his family. On day 55, the subject was
transferred to another hospital for long-term medical care.
TSH level was 0.14 at the time.

At the present 1-year follow-up, no signs of recurrent
ventricular fibrillation or other cardiac arrest rhythms have
been observed in the other hospital in which the patient is
receiving long-term medical care.

Discussion

Our case subject was diagnosed with TSH receptor antibody-
positive hyperthyroidism, otherwise known as Basedow’s
disease.*” Arrhythmia due to hyperthyroidism often mani-
fests itself as sinus tachycardia, atrial fibrillation, or ven-
tricular tachycardia,® but rarely as a cardiac arrest including
ventricular fibrillation.'” A cardiac arrest is rarely led by
hypokalemia.’ In contrast, Ueno et al,! Ando et al,* and
Jao et al® described cases of a cardiac arrest with a thyroid
storm where the patients did not have hypokalemia or other
signs of a complicating disorder.

In this case, congenital coronary artery anomalies, myo-
carditis, drug intoxication, and anaphylaxis from an insect bite
were considered as the cause of cardiac arrest. Because serum
creatine kinase, 12-lead ECG, and echocardiographic evalu-
ation did not change over time, it is unlikely that our patient
had myocarditis. Because of the absence of a history of drug
abuse and the lack of injection scars, bite marks, or a skin
rash, it is unlikely that drug intoxication or anaphylaxis from
an insect bite were involved. Because a coronary angiogram

Table | Diagnostic criteria of a thyroid storm

and MRI of the heart were not performed, the patient might
have congenital coronary artery anomalies. Nonetheless, an
additional factor was necessary for the sudden cardiac arrest
to occur, even if the patient has congenital heart disease.

In the present case, there was no underlying heart disease
according to echocardiography. Moreover, the treatment of
hyperthyroidism prevented recurrence of ventricular fibrilla-
tion and other cardiac arrest rhythms. This observation led to
the suspicion of a thyroid storm, which was then diagnosed
as a possible cause of the cardiac arrest.

It has been reported that a thyroid storm may affect the
heart owing to early repolarization and coronary artery
spasms; in addition, a smoking habit can also contribute to
early repolarization and coronary artery spasms. The effects
of thyroid hormones on the heart are as follows: acceler-
ated protein and messenger RNA synthesis in myocardial
cells; Na—K adenylpyrophosphatase (ATPase) hyperactivity;
increased Ca?* transport; an increased number of B-receptors;
a reduced refractory phase; and a low stimulus threshold.®

Our subject had a score of 70 points (temperature, 5; central
nervous system effects, 30; cardiovascular dysfunction, 25;
and precipitant history, 10) according to the diagnostic criteria
(Table 1); these data were indicative of a thyroid storm.’

A thyroid storm is a rare condition affecting 1%—2%
of patients with hyperthyroidism. It is a life-threatening
condition and is reported to have a fatality rate of 50%—90%
if left untreated or 20%-30% if treated.’

Treatable causes of a cardiac arrest include the H’s and
T’s, namely hypoxia, hypovolemia, hydrogen ion (acidosis),
hypo- or hyperkalemia, hypothermia, toxins, tamponade

Thermoregulatory
dysfunction

Central nervous
system effects

Cardiovascular
dysfunction

Temperature (°C) Mild 10 Tachycardia
37210 377 5 Agitation 99 to 109 5
37.8 to 38.2 10 Moderate 20 110to 19 10
38.3 to 38.8 15 Delirium, psychosis, 120 to 129 15

extreme lethargy

38.9 to0 39.2 20 Severe 130 to 139 20
39.3 t0 39.9 25 Seizure, coma 30 =140 25
>40.0 30 Atrial fibrillation 10

Gastrointestinal-hepatic Heart failure Precipitant

dysfunction history

Moderate 10 Mild 5 Negative 0
Diarrhea Pedal edema Positive 10
Nausea/vomiting Moderate 10
Abdominal pain Bibasilar rales

Severe 20 Severe 15

Unexplained jaundice

Pulmonary edema

Notes: A score of 45 or higher is highly indicative of a thyroid storm; a score of 25—44 supports the diagnosis; and a score below 25 makes a thyroid storm unlikely. Scoring

system from Burch and Wartofsky.”
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(cardiac), tension pneumothorax, pulmonary thrombosis, and
coronary thrombosis.!® Although a hyperthyroidism-induced
cardiac arrest is rare, it is a treatable arrhythmia.

Despite persistent higher cerebral dysfunction, our
subject survived and exhibited no recurrence of ventricular
fibrillation and other cardiac arrest rhythms because of the
treatment of thyroid function. In the event of a cardiac arrest
in the absence of the H’s and T’s, hyperthyroidism should be
considered as another possible treatable cause.

Conclusion

We experienced a case of cardiac arrest associated with
hyperthyroidism. In the event of cardiac arrest in the absence
of a treatable cause (one of the H’s and T’s), hyperthyroidism
should be considered as another potential treatable cause.
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