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CLINICAL VIGNETTE

An Unusual Case of Thyroid Storm
Kwame Donkor, M.D.

A 43-year-old female with an eight year history of
hyperthyroidism presented to the emergency department with
two days of fevers and chills. Her fevers had been as high as
104 degrees. Her husband stated that she had been somnolent,
weak, and fatigued. She also had a productive cough with
dyspnea even at rest. She also endorsed orthopnea and
paroxysmal nocturnal dyspnea over the last 5-6 days. Though
she had previously been taking propylthiouracil (PTU) for her
hyperthyroidism, she had stopped taking the medication after
losing her medical insurance. She had no history of thyroid
storm and had refused thyroidectomy in the past.

Patient’s symptoms improved over the next 1 week. She was
discharged in good condition after 2 weeks in the hospital.

On presentation to the Emergency Department, she was febrile
to 105oF, her blood pressure was 166/110, her pulse was 184
beats per minute, and she was oxygenating at 88% on room
air. She was ill-appearing and lethargic with obvious
exophthalmus. A goiter was noted, but no bruits were
appreciated over the thyroid area. She was tachypneic and in
respiratory distress with diffuse crackles on lung exam
bilaterally. She was hyperreflexic with mild bilateral upper
extremity weakness. Her skin was dry with poor skin turgor
but no rashes.

Common precipitants include infection, trauma, pulmonary
embolism, and myocardial infarction.2 Thyroid storm is also
associated with medication non-compliance as was the
problem with our patient. The pathogenesis is not very well
understood; however, it is believed to be a result of increased
burden of beta-adrenergic receptor density or post-receptor
modification in signaling pathways. This leads to increased
sensitivity to catecholamines.3

Initial lab work showed a normal complete blood count and
basic metabolic panel. Her thyroid tests showed: thyroid
stimulating hormone level (TSH) < 0.02 U/ml, free thyroxine
>7 ng/dL, and free triiodothyronine> 2900pg/dL. Her brain
naturetic peptide was >1000pg/mL. A troponin test was
intermediate at 0.20ng/mL. A chest X-ray showed pulmonary
edema. A CT scan of her head showed evidence of bilateral
embolic strokes.
In the Emergency Department, the patient was intubated and
placed on a ventilator. A bedside echocardiogram showed an
ejection fraction (EF) of 20%, global hypokinesis, but no
pericardial effusion. Her EKG showed a narrow complex
tachycardia at 180 beats per minute determined to be atrial
fibrillation; she was treated with diltiazem and amiodarone
with no improvement of her extreme tachycardia. Three
rounds of synchronized cardioversion were performed without
improvement in patient’s unstable rhythm. Because of the high
likelihood of thyroid storm, Endocrine was consulted and she
was started on systematic treatment with PTU, then high doses
of propranolol. One hour later, she was started on 5 drops of
potassium iodide (SSKI) every 6 hours. She was also treated
with hydrocortisone. Her heart failure with associated severe
pulmonary edema was treated with a furosemide drip. She was
also started on heparin drip for the acute stroke.

Discussion
Thyroid storm is a serious type of thyrotoxicosis with a very
high mortality rate between 10-30%1,2 and diagnosis is made
on a high clinical suspicion. The most common etiology of
thyroid storm is Graves’ disease, which is mediated by excess
production of thyroxine hormones when thyrotropin receptors
are over-stimulated by thyrotropin (TSH) receptor antibodies.

Thyroid storm remains largely a clinical diagnosis with no T4
or T3 cutoff to distinguish thyroid storm from severe
thyrotoxicosis. However, objective measures such as use of
the Burch and Wartosky scale4 can be helpful. The scale can
assist in determining the need for aggressive management by
differentiating the likelihood of life-threatening thyroid storm
from less severe presentations of hyperthyroidism.
Treatment of thyroid storm is based on 3 principles. First is
the inhibition of thyroid hormone synthesis. Thionamides such
as propylthiouracil (PTU) or methimazole are administered to
decrease peripheral conversion of T4 to T3 conversion. The
second principle is the inhibition of the release of thyroid
hormone from the thyroid gland. Iodine therapy is used to
prevent the release of pre-stored hormones and decrease
iodide transfer and oxidation. Acutely, iodine therapy can
stimulate new thyroid hormone production and therefore
should be delayed for 1 hour after thionamide administration.
Commonly used formulations of inorganic iodine include
potassium iodide (SSKI) and lugol’s solution. The third
principle in the management of thyroid storm involves
counteracting the peripheral effects of thyroid hormones using
beta-blockers such as propranolol and steroids such as
hydrocortisone.5,6
Definitive therapy of thyrotoxicosis after the treatment of life
threatening thyroid storm includes use of gradually decreased
dosing of thionamides and beta-blockers to maintain

euthyroidism. Radioactive iodine ablation and thyroidectomy
should be considered several weeks after treatment of thyroid
storm to prevent recurrences.7
REFERENCES
1.

2.

3.

4.

5.

6.

7.

Akamizu T, Satoh T, Isozaki O, Suzuki A, Wakino S,
Iburi T, Tsuboi K, Monden T, Kouki T, Otani H,
Teramukai S, Uehara R, Nakamura Y, Nagai M,
Mori M; Japan Thyroid Association. Diagnostic
criteria, clinical features, and incidence of thyroid storm
based on nationwide surveys. Thyroid. 2012
Jul;22(7):661-79. doi:10.1089/thy.2011.0334. Epub 2012
Jun 12. Erratum in: Thyroid. 2012 Sep;22(9):979.
PubMed PMID: 22690898; PubMed Central PMCID:
PMC3387770.
Nayak B, Burman K. Thyrotoxicosis and thyroid storm.
Endocrinol Metab Clin North Am. 2006 Dec;35(4):66386, vii. Review. PubMed PMID: 17127140.
Sarlis NJ, Gourgiotis L. Thyroid emergencies. Rev
Endocr Metab Disord. 2003 May;4(2):129-36. Review.
PubMed PMID: 12766540.
Burch
HB,
Wartofsky
L.
Life-threatening
thyrotoxicosis. Thyroid storm. Endocrinol Metab Clin
North Am. 1993 Jun;22(2):263-77. Review. PubMed
PMID:8325286.
Chiha M, Samarasinghe S, Kabaker AS. Thyroid
storm: an updated review. J Intensive Care Med. 2015
Mar;30(3):131-40. doi: 10.1177/0885066613498053.
Epub 2013 Aug 5. Review. PubMed PMID: 23920160.
Hampton J. Thyroid gland disorder emergencies:
thyroid storm and myxedema coma. AACN Adv Crit
Care.
2013
Jul-Sep;24(3):325-32.
doi:10.1097/NCI.0b013e31829bb8c3. Review. PubMed
PMID: 23880755.
Klubo-Gwiezdzinska J, Wartofsky L. Thyroid
emergencies. Med Clin North Am. 2012 Mar;96(2):385403. doi: 10.1016/j.mcna.2012.01.015. Epub 2012 Feb
17. Review. PubMed PMID: 22443982.

Submitted July 9, 2015

