
Thyroid storm is a life-threatening form of thyrotoxicosis and an endocrinological emergency. We present a case of thyroid storm in a 
patient with metastatic papillary thyroid cancer. A 67-year-old woman with a history of total thyroidectomy 4 years prior to presenta-
tion was admitted with deteriorating mental status, fever, and tachycardia. Laboratory tests revealed severe thyrotoxicosis. Although 
the patient had no residual thyroid tissue after total thyroidectomy, she had a previously diagnosed metastatic thyroid cancer lesion in 
the pelvic bone. Despite initial treatment with a standard thyroid storm regimen, the patient died 6 days after hospitalization. The pa-
tient had no history of Graves disease; however, a thyroxine receptor antibody was detected postmortem. The patient had a history of 
exposure to an iodine contrast agent, which is a rare cause of thyrotoxicosis. Thyroxine production from a differentiated thyroid carci-
noma is rare but can be a source of clinically significant thyrotoxicosis in patients post-thyroidectomy. Overlapping Graves disease is a 
common stimulus; however, other causes, such as exogenous iodine, cannot be excluded. This case demonstrates that in the setting of 
metastatic thyroid carcinoma, thyrotoxicosis cannot be completely ruled out as a cause of suspicious symptoms, even in patients with 
a history of total thyroidectomy. 
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Introduction 

Differentiated papillary thyroid carcinoma (PTC) cells may pos-
sess intact thyroid-stimulating hormone (TSH) receptors and re-
tain the ability to produce thyroxine when stimulated [1]. There 
are few reports of patients with metastatic PTC after total thyroid-
ectomy who present with thyrotoxicosis that may be caused by an-
tibody-mediated TSH receptor stimulation from Graves disease in 
the remaining well-differentiated metastatic tissue [2]. 

Here, we describe the case of a patient who presented with thyroid 

storm caused by a metastatic PTC lesion after total thyroidectomy. 

Case 

Ethical statements: This study was exempt from review by 
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A 67-year-old woman presented with drowsiness and fever 4 years 
after total thyroidectomy. In February 2017, the patient, who had a 
history of type 2 diabetes mellitus and hypertension, was diag-
nosed with PTC of the thyroid isthmus after a routine health 
checkup, thyroid ultrasonography (USG), and USG-guided 
fine-needle aspiration. Preoperative laboratory results showed nor-
mal thyroid function, with a serum thyroglobulin level of 102.50 
ng/mL (Fig. 1). The patient underwent a total thyroidectomy with 
central neck lymph node dissection at our institution. Histopatho-
logical studies detected a 0.9-cm PTC nodule at the isthmus, along 
with two benign hyperplastic nodules. No cervical lymph node in-
vasion was detected and no postoperative radioiodine therapy was 
planned. The patient was prescribed levothyroxine (0.125 mg per 
day) postoperatively. 

One year after surgery (April 2018), the patient underwent a fol-
low-up cervical USG, and no visible nodules were found on the 
thyroid bed (Fig. 2A). Positron emission tomography (PET)/
computed tomography (CT) was performed. A 1.3-cm pulmo-
nary nodule was observed without fluorodeoxyglucose (FDG) up-
take; at the time of assessment, it was not considered definitive evi-
dence of metastasis (Fig. 2B). The patient’s serum thyroglobulin 
level was 110.40 ng/mL (Fig. 1). At a subsequent visit (October 

2018), the patient remained euthyroid with adequate TSH sup-
pression but complained of weight loss, and the levothyroxine 
dose was adjusted to 0.1 mg per day. 

After 1 year (May 2019), an increase in serum thyroglobulin 
(8,820 ng/mL; range, 0–50 ng/mL) was found during a regular 
follow-up visit, and an additional PET/CT scan was ordered (Fig. 
2B). A 4-cm osteolytic mass with FDG uptake was detected in the 
left pubis. The previously known lung lesion had increased in vol-
ume. Radioiodine ablation therapy for metastatic PTC was recom-
mended; however, after consultation, the patient voluntarily decid-
ed to forego 131-iodine therapy and received only palliative care. 
The patient continued follow-up visits to the outpatient clinic of 
the Department of Nuclear Medicine. The patient was prescribed 
levothyroxine. 

In November 2020, she visited the outpatient clinic with labora-
tory results from an external institution obtained in October 2020 
that showed marked thyrotoxicosis, and she was advised to de-
crease the dose of levothyroxine from 0.1 to 0.05 mg daily. After 1 
month, laboratory test results showed partially fixed thyrotoxicosis 
(TSH, 0.02 mIU/L [range, 0.3–4.0 mIU/L]; free thyroxine [T4], 
1.16 ng/dL [range, 0.89–1.8 mg/dL]; and triiodothyronine [T3], 
2.50 ng/mL [range, 0.6–1.9 ng/mL]), and the attending physician 
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Fig. 1. Serum free T4, total T3, and thyroglobulin levels throughout the course of treatment in our institution, with annotation of 
levothyroxine dosage and dates of iodine contrast computed tomography imaging. T4, thyroxine; T3, triiodothyronine.
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maintained the dose of levothyroxine at 0.05 mg daily. 
In March 2021, she visited our emergency department com-

plaining of abdominal pain and a mass in the lower abdomen. Io-
dine contrast-enhanced CT showed that the pelvic bone metasta-
sis had increased in size from 4 cm to 6.4 cm (Fig. 2C). 

On April 6, 2021, she visited our emergency department with 
mental deterioration attributed to hypoglycemia due to glimepiri-
de use at the time of admission. Although the patient’s mental state 
improved after the intravenous injection of dextrose solution, the 
initial laboratory workup and chest X-ray showed leukocytosis and 
lung consolidations, suggesting aspiration pneumonia. At this 
time, there were no specific symptoms suggestive of thyrotoxicosis, 
and her thyroid function was not checked. She underwent a con-
trast-enhanced iodine chest CT scan, which revealed consolidative 
lesions in the right lung. The patient was prescribed oral antibiotics 
and was discharged. 

On April 11, 2021, she was found semiconscious and febrile at 
home with a blood sugar level of 45 mg/dL. She was readmitted to 
our emergency department. At the time of the initial examination, 
she had a body temperature of 37.4°C, a heart rate of 117 beats/
minute, and a blood pressure of 174/83 mmHg. After the adminis-

tration of intravenous dextrose, her mental status briefly improved, 
but her condition deteriorated as her body temperature increased 
to 38.5°C, with supraventricular tachycardia that was unresponsive 
to chemical cardioversion with adenosine and verapamil. She re-
ceived another abdominal and chest CT scan with iodine contrast 
because her initial vital signs and mild leukocytosis suggested sep-
sis. However, she showed normal C-reactive protein levels and her 
thyroid function test showed marked thyrotoxicosis with TSH of 
< 0.008 µIU/mL, free T4 of > 12.0 ng/dL, and total T3 of 5.43 
ng/mL, indicating a thyroid storm. The patient’s symptoms were 
summarized using the Burch-Wartofsky Point Scale to confirm the 
diagnosis of a thyroid storm (Table 1) [3,4]. After excluding acci-
dental or deliberate levothyroxine overdose, the initial suspected 
diagnosis was a thyroid storm of metastatic thyroid tissue due to 
undiagnosed Graves disease or other causes of thyrotoxicosis. The 
patient was initially treated with an oral aqueous potassium iodide 
solution, 200-mg propylthiouracil three times daily, and proprano-
lol 40 mg four times daily administered via a nasogastric tube be-
cause of the patient’s stuporous mental state. Intravenous hydro-
cortisone (50 mg) was also administered four times daily. Despite 
initial treatment, the thyrotoxicosis persisted (TSH of < 0.01 µIU/

Fig. 2. Results of medical imaging tests performed to the patient throughout the disease course. (A) Cervical ultrasonography of 
the thyroid bed shows no evidence of local recurrence in April 2018. (B) Positron emission tomography/computed tomography (PET/
CT) scan of the thorax shows a single pulmonary nodule without fluorodeoxyglucose uptake (arrows) in April 2018 and May 2019. 
(C) PET/CT scan of the pelvis shows the progression of metastatic lesion in the left pubis (arrows) in April 2018, May 2019, and 
March 2021.
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mL and free T4 of 5.60 mg/dL on day 5 of hospitalization). There 
was no improvement in the fever, mental status, or tachycardia. 

On day 5 of hospitalization, the patient developed tachypnea 
with a Cheyne-Stokes pattern, hypoxia, and hypotension. The pa-
tient had previously been on a palliative care plan and refused to 
undergo invasive resuscitation or life-sustaining invasive manage-
ment. The patient died on day 6 of hospitalization. An antithyroid 
antibody test performed 3 days later showed an increased thyrotro-
pin binding inhibitor immunoglobulin titer of 8.86 IU/L (range, 
0.0–1.0 IU/L). 

A timeline of the patient’s treatment history and thyroid status is 
shown in Fig. 1. USG, PET/CT, and CT images of the patient’s 
disease course are shown in Fig. 2. 

Table 1. Analysis of the patient according to Burch-Wartofsky 
Point Scale for the diagnosis of thyroid storm 

Variable Point In patient  
(criteria/point)

Body temperature (˚C)
 37.2–37.7 5 38.5/15
 37.8–38.3 10
 38.4–38.8 15
 38.9–39.3 20
 39.4–39.9 25
 ≥40.0 30
Heart rate (beats/min)
 90–109 5 117/10
 110–119 10
 120–129 15
 130–139 20
 ≥140 25
Atrial fibrillation 10 Absent/0
Congestive heart failure
 None 0 None/0
 Mild 5
 Moderate 10
 Severe 15
Gastrointestinal/hepatic effects
 None 0 None/0
 Moderatea) 10
 Severeb) 20
Central nervous system effects
 Absent 0 Moderate/20
 Mildc) 10
 Moderated) 20
 Severee) 30
Precipitating event 10 Yes/10
Total score
 ≥45 Thyroid storm Storm/55
 25–44 Impending storm
 <25 Unlikely

a)Diarrhea, abdominal pain, or nausea/vomiting; b)jaundice; c)agitation;  
d)delirium, psychosis, or severe lethargy; and e)seizure or coma.

Discussion 

Thyroid storm is an endocrine emergency with a myriad of 
life-threatening symptoms and multiorgan failure due to a rapid in-
crease in serum thyroid hormone levels. Due to the severity of its 
symptoms and high mortality [5], this condition requires immedi-
ate intervention and management [6]. The pathophysiology of a 
thyroid storm is not fully understood; however, it is thought to be 
caused by superimposed insults in patients with existing thyrotoxi-
cosis. A thyroid storm can occur in any patient with hyperthyroid-
ism, including those with hormonally functional thyroid carcino-
ma [7]. Triggers of thyroid storm include infection, thyroid and 
non-thyroid surgery, parturition, trauma, stroke, myocardial infarc-
tion, hypoglycemia, and exogenous iodine exposure from medica-
tions, including amiodarone and contrast agents. The precipitating 
factor has never been found in 25% to 43% of patients [3]. Patients 
admitted for thyroid storms are usually treated with measures to 
decrease excess thyroid activity. Antithyroid agents such as thiama-
zole are administered as soon as possible in combination with be-
ta-blockers and glucocorticoids, and a large dose of inorganic io-
dine is recommended along with antithyroid medication (250 mg 
of saturated potassium iodide every 6 hours, starting 1 hour after 
the initial dose of antithyroid drug) to decrease the concentration 
of circulating thyroxine, prevent the organification of iodide 
(Wolff-Chaikoff effect), and reduce thyroid vascularity [8,9]. In 
patients who do not respond or are intolerant to antithyroid medi-
cations, or if corticosteroids are not effective, the binding agent cho-
lestyramine can be used to physically remove thyroxine from the en-
terohepatic circulation [10]. In the absence of clinical improvement 
after 24 to 48 hours, therapeutic plasmapheresis can rapidly remove 
thyroxine-binding proteins, excess catecholamines, cytokines, and 
antithyroid receptor antibodies from circulation [11]. 

There are a few reports of a thyroid storm caused by hormonally 
active metastatic thyroid cancer tissue after thyroidectomy, which 
is more commonly reported in patients with follicular thyroid can-
cer [2]. A meta-analysis of thyrotoxicosis in patients with thyroid 
carcinoma caused by hyperfunctioning metastatic carcinoma in-
cluded 14 patients who presented with thyrotoxicosis originating 
from distant metastatic tissue. In such cases, medical management 
with antithyroid medications alone often fails to resolve the thyro-
toxicosis, although multidose radioiodine treatment can improve 
outcomes [6,12]. A metastatic follicular thyroid carcinoma of the 
pelvic bone that was treated with radioiodine therapy deteriorated 
into a thyrotoxic lesion with radioiodine resistance; in that case, 
palliative resection of the lesion resolved the thyrotoxicosis [13]. 

In summary, we have described a patient who presented with a 
thyroid storm with a Burch-Wartofsky Point Scale score of 55. The 
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patient had undergone total thyroidectomy for PTC, and deterio-
rating metastatic PTC tissue was detected in the bone by PET/CT 
and confirmed by elevated thyroglobulin levels prior to this pre-
sentation. The patient had no known history of Graves disease. 
However, there are reports of functional thyroid carcinoma tissue 
as the sole cause of thyrotoxicosis, with or without underlying 
Graves disease. Several factors can trigger thyroid crisis in the pres-
ence of hormonally functional thyroid tissue, including infection, 
frequent episodes of hypoglycemia, and recent exposure to CT 
contrast agents. In this case, the patient did not respond to initial 
treatment with antithyroid medication, inorganic iodide, and corti-
costeroids. This patient would have had a better chance of survival 
if further secondary therapies, such as emergency plasmapheresis 
and eventual radioiodine ablation, had been attempted. However, 
the patient refused further treatments. Thyroid storm should be 
considered in patients presenting with a history of total thyroidec-
tomy because autonomous thyroxine production in the remaining 
metastatic thyroid carcinoma can lead to thyrotoxicosis and even a 
thyroid storm. 
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