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Case Report
The patient is an 80-year-old White man with a past medical his-

tory of atrial fibrillation, left ventricular hypertrophy, and hyperlipid-
emia who presented to the hospital at the request of his primary care 
provider (PCP) for discovery of atrial fibrillation with rapid ventric-
ular response (RVR). In the patient’s PCP office, he reported a three 
day history of palpitations, eye swelling, and presyncope. An ECG in 
the PCP’s office revealed atrial fibrillation with a heart rate of 135 
beats per minute. He was admitted to the hospital under Cardiolo-
gy’s service and started on 180 mg of IV Diltiazem with plan for TEE, 
but spontaneously converted to normal sinus rhythm while awaiting 
this procedure. He also started on metoprolol tartrate 50 mg PO twice 
daily. The patient was anticoagulated on rivaroxaban 20 mg PO QPM. 
Initial physical exam demonstrated the following:

Physical Examination Upon Admission
a. Vital Signs: T - 36.5 C, HR - 156, RR - 20, BP - 113/73, SpO2 

- 97%.
b. Constitutional: Alert and oriented, no acute distress
c. HEENT: Head is normocephalic, vision grossly intact
d. Resp: Clear to auscultation bilaterally no diminished breath 

sounds and chest non tender
e. CV: S1-S2 irregular irregular no gallops murmurs or rubs PMI 

is non displaced
f. GI: Soft, non tender, non distended, normoactive bowel 

sounds
g. MSK/ext: No pedal edema no cyanosis
h. Skin: Normal temp, no rash, intact
i. Neuro: No focal neuro deficits appreciated, moving all ex-

tremities
j. Psych: Mood and affect appropriate, cooperative 
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Initial labs were drawn upon admission and showed a markedly 
abnormal TSH at 0.006 mICU/mL. Subsequent total T3 was elevated 
at >6.5 ng/mL and free T4 was also elevated at >7.7 ng/dL. A neck ul-
trasound was then performed and showed bilateral thyroid nodules, 
the largest measuring at 1.46 cm x 1.57 cm (Figure 1). The recommen-
dation was made for a biopsy of the largest right thyroid nodule per 
ACR TI-RADS criteria. On day two of the patient’s admission, Medicine 
was consulted for management of his new hyperthyroidism. The pa-
tient denied any prior history of thyroid disease. He started on methi-
mazole 10 mg PO twice daily. On day 3 of the patient’s admission, the 
metoprolol tartrate was increased to 75 mg PO every 6 hours after 
it was found that the patient had converted back to atrial fibrillation 

with RVR. On day 4 of the patient’s admission, he had converted back 
to normal sinus rhythm, but developed worsening confusion per fam-
ily and nursing staff. He was alert but disoriented to person, place, 
and time. He did not demonstrate any focal neurological deficits. 
Family reported that the patient has a history of chronic daily alcohol 
use. A urinalysis and CT head were ordered. The urinalysis showed no 
abnormalities, including signs of infection or renal pathology. The CT 
scan of the head showed atrophy and chronic small vessel ischemic 
change with no acute intracranial findings. The patient continued to 
be confused into day 5 of his admission, pulling his IV out and tearing 
off his telemetry stickers. Behavioral Medicine was then consulted for 
delirium and agitation. 

Figure 1: Ultrasound imaging of thyroid demonstrating several thyroid nodules, the largest one appearing in the right inferior lobe and measuring 
1.46 cm x 1.57 cm.

The consult liaison psychiatric team reported the following histo-
ry of present illness:

“This 80-year-old patient with no previous psychiatric history 
has developed altered mental status in the context of thyroid storm. 
The patient was a poor historian and was alert, but disoriented in all 
four domains. He does not have a history of psychiatric illness or of 

dementia. The nursing staff had to place soft restraints in the room, 
and security had to be present, as the patient had been combative. 
The patient reported that his mood is fine, but his sleep is poor, and 
his energy is elevated. He also reported poor concentration as well as 
appetite. All other psychiatric review of systems were unremarkable. 
The patient did acknowledge being confused. 
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Substance Use History 

The patient drinks 1-2 beers per day. He was a heavy drinker re-
motely, but does not have a history of withdrawal symptoms or sei-
zures. He does not use any other illicit drugs or tobacco products. 

Social History

The patient has a college education, and receives social security 
income. He has never been arrested and there is no history of physical 
or sexual abuse. 

Mental Status Exam

a. Appearance: Appropriately Dressed And Groomed

b. Behavior/Mood Activity: Restlessness, Agitation

c. MSK: Observed Muscle Strength/Tone Within Normal Limits 

d. Gait/Station: Not Observed

e. Speech: Normal

f. Mood: Fair

g. Affect: Constricted

h. Thought Process/Associations: Loose Associations

i. Thought content: Distorted 

j. Cognition/Attention/Memory/Concentration: disorient-
ed, Inattentive during the interview and requires redirection

k. Insight: poor

l. Judgment: poor

m. Language: Within Normal Limits

n. Fund of Knowledge: Limited 

Vitals

a. T: 36.7 C

b. HR: 116 

c. RR: 19

d. BP: 109/66

e. SpO2: 97% on Room Air

f. Height: 172.7 cm

g. Wt: 78.1 kg

h. BMI: 26.5”

The consult liaison psychiatry team recommended the patient 
start Haldol 5 mg IV every 4 hours as needed for his agitation and 

Ativan therapy and folate and thiamine repletion was started through 
CIWA protocol for possible alcohol withdrawal. A urine drug screen 
was also ordered as this was not obtained at the time of admission, 
but was ultimately unremarkable. Plasma metanephrines were or-
dered as well to rule out possible secretion of adrenergic hormones 
from the thyroid gland that could be contributing to this patient’s 
hemodynamic instability. They were eventually found to be within 
normal limits. A paraneoplastic antibody panel was ordered as well 
which also came back negative. Additionally, on day 5 of the patient’s 
hospital admission, he underwent a successful ultrasound-guided 
core biopsy of the right thyroid nodule. The pathology report demon-
strated concern for follicular neoplasm. The microscopic description 
was as follows:

“Multiple levels examined. The histologic sections demonstrate 
round follicles of varying size, some containing colloid and others ap-
parently empty, lined by uniform population of tall cells with abun-
dant, eosinophilic cytoplasm, round nuclei at the apical ends of the 
cells, occasional, moderate nuclear pleomorphism, normal quality 
chromatin without grooves, pseudoinclusions, or ground-glass tex-
ture, apical snouts, and rare mitotic figures. The undulating heights 
of the epithelial cells give some follicles a stellate lumen.” The patient 
was found to be in atrial fibrillation again and his metoprolol tartrate 
dose was increased to 100 mg PO every 8 hours. He continued to be 
confused and was combative with staff again. He was given Haldol and 
was started on Seroquel at that time. 

On day 6, the patient’s methimazole dose was also increased to 20 
mg PO three times daily to attempt to control the patient’s thyroid hor-
mones that may be contributing to his hemodynamic instability and 
delirium. The patient continued to be confused and was temporarily 
placed in restraints with a sitter remaining at bedside. The patient 
was able to come out of restraints on day 7 of his hospital admission, 
although he still remained confused. Oncology was consulted and rec-
ommended a CT scan of the patient’s neck to evaluate for metastases 
to surrounding lymph nodes. The CT scan of the neck did not show 
any lymphadenopathy or areas concerning for metastases (Figure 2). 
A surgical consult was also placed and outpatient endocrinology and 
ENT follow-up was recommended. Per Psychiatry’s recommendation, 
CIWA protocol was discontinued so as to not exacerbate his delirium 
with Ativan therapy and as-needed Haldol was continued for his agi-
tation. The surgeon advised that the patient’s thyrotoxicosis was like-
ly due to a dysfunction of the entire gland rather than a hyperactive 
solitary thyroid nodule. The surgeon recommended prioritizing man-
agement of his delirium and hemodynamic instability before pursu-
ing thyroidectomy, as the elevated thyroid hormones currently in his 
system would pose risk for complications during surgery. Addition-
ally, radioactive ablation was not an option in the inpatient setting. 
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Figure 2: CT of the neck demonstrating no lymphadenopathy or areas concerning for metastases.

On day 8, the patient was more somnolent, had involuntary 
jerking, and was found to betachycardic and hypertensive. He was 
switched to IV metoprolol 10 mg and continued on methimazole 20 
mg PO three times daily. His IV metoprolol dose was increased to 10 
mg IV 4 times daily the next day to manage his persistent tachycardia 
and atrial fibrillation. Endocrinology was also consulted and recom-
mended continued methimazole and beta-blocker therapies. On day 
10 of the patient’s admission, the patient began to recognize family 
members, was more cooperative, but was still somewhat confused. 
He converted to normal sinus rhythm that night and was switched to 
diltiazem 60 mg PO three times daily and metoprolol 50 mg every 6 
hours the next day. Unfortunately, the patient converted back to atrial 
fibrillation with RVR later that night. He was switched back to metop-
rolol 10 mg IV and was back in normal sinus rhythm with frequent 
premature atrial complexes on day 13 of his admission. He was then 
switched back to metoprolol 50 mg every 6 hours. He also demon-
strated increased episodes of clarity per family. He continued in this 
fashion until day 15 when he was transferred to another floor in the 
hospital and missed a dose of metoprolol, causing him to convert back 
to atrial fibrillation with RVR. This was treated with another course of 
IV metoprolol. He also became agitated and confused which was again 
treated with Haldol. Psychiatry observed continued delirium despite 
improvement in his thyroid hormone levels, even exhibiting occasion-
al hallucinations (Table 1). He was cleared by psychiatry at this time 
with recommendations for thyroidectomy or radioactive iodine abla-
tion to ultimately treat his delirium secondary to thyrotoxicosis. Final 
mental status examination is as follows: 

Table 1: Thyroid hormone levels during patient’s hospital admission.

Inpatient Day TSH total T3 free T3 free T4

2 0.006 >7.77

9 9.7 5.33

12 <0.005 2.82

15 2.07

21 0.009 3 1.33

Mental Status Exam
a. Vitals: T - 36.5, HR - 135, RR - 20, BP - 116/86, SpO2 - 95%
b. Appearance: Disheveled
c. Behavior/Motor Activity: Psychomotor retardation
d. Musculoskeletal: Observed muscle strength/tone within 

normal limits
e. Gait/Station: Other: Not observed
f. Speech: Normal
g. Mood: Fair
h. Affect: Mildly constricted
i. Thought Process/Associations: Loose associations
j. Thought Content: Distorted
k. Cognition/Attention/Memory/Concentration: Disorient-

ed, Inattentive during the interview and requires redirection
l. Insight: Poor
m. Judgment: Poor
n. Language: Within normal limits
o. Fund of Knowledge: Other: Limited
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By day 16, he demonstrated sinus bradycardia with frequent 
premature atrial complexes with metoprolol adjustments to 75 mg 
PO every 6 hours. On day 18 of the patient’s admission, he suffered 
a fall and a CT of the head demonstrated “atrophy and chronic small 
vessel ischemic change with no acute intracranial findings.” The pa-
tient continued to demonstrate stable heart rate, rhythm, and blood 
pressure with normalization of his thyroid hormone levels on methi-
mazole therapy. Ultimately, the patient was deemed medically stable 
to be transferred to a skilled nursing facility with follow ups with his 
PCP, cardiologist, general surgeon, and endocrinologist on an outpa-
tient basis. During his course, he demonstrated significant lability in 
his heart rate and blood pressure that were finally well controlled on 
beta-blocker therapy (Figures 3 & 4). He was discharged on the fol-
lowing medications:

Methimazole 5 mg, 2 tablets, PO BID

Metoprolol 50 mg Q6H. vitamin D3 PO daily

Folic acid 1 mg PO daily 

Seroquel 50 mg PO QHS (for sundowning)

Xarelto 20 mg PO with supper

Rosuvastatin 40 mg PO daily

Thiamine 100 mg PO daily

His final physical examination is as follows:

Figure 3: Average blood pressure readings during patient’s hospital admission.

Figure 4: Average heart rate readings during patient’s hospital admission.
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Physical Examination

Vitals: T - 36.6°C (Oral), TMIN - 36.4°C (Oral), TMAX - 36.8°C 
(Oral), HR - 63(Monitored), RR - 16, BP - 113/65, SpO2 - 98% 

Current Measurements

HT: 172.7 cm WT: 74.0 kg IBW: 68.38 kg BSA: 1.95 m2 BMI: 26.5

•	 Constitutional: Alert, pleasant, cooperative.

•	 Head: Normocephalic, atraumatic. 

•	 Eyes: Extraocular movement intact, sclerae anicteric. 

•	 ENT: Moist mucous membranes, no lesions.

•	 Neck: Supple, Trachea Midline, No Thyromegaly, No Masses, 
Full Rom. 

•	 Respiratory: Clear to auscultation bilaterally, no wheezing or 
rales. 

•	 Cardiovascular: Regular rate and rhythm, S1, S2, no gallops.

•	 Gastrointestinal: Soft, nontender, nondistended, normoac-
tive bowel sounds.

•	 Musculoskeletal/Extremities: No pedal edema, no cyanosis, 
no clubbing. 

•	 Skin: Normal temperature, turgor and texture, intact.

Discussion
Thyroid Storm is a thyrotoxicosis crisis resulting in an acute hy-

permetabolic syndrome requiring emergency intervention. The mor-
tality rate has been reported to be 9.5-11% [1]. Diagnostic criteria for 
thyrotoxicosis can vary, but typically include CNS involvement such 
as delirium and one of the following, fever, tachycardia, CHF, and/or 
GI complications [2]. In our case, the patient had a persistent deliri-
um along with unrelenting tachycardia complicated by new onset afib 
with rvr. Thyroid storm is often diagnosed by as a combination of thy-
roid function studies showing low to undetectable thyroid stimulat-
ing hormone (TSH) (<0.01mU/L) with elevated free thyroxine (fT4) 
and/or free triiodothyronine (fT3), positive thyroid receptor anti-
body (TRab) (if the underlying etiology is Graves’ disease), along with 
clinical signs and symptoms of end organ damage [3]. The differential 
diagnosis include TSHomas (pituitary adenomas), thyroid cancers, 
iatrogenic (noncompliance with anti-thyroid medication), Grave’s 
Disease, diabetic ketoacidosis, severe emotional stress, trauma, sur-
gery, radioiodine therapy, and pregnancy/delivery [4]. 

For example, Naito and others report a case where a patient de-
veloped thyrotoxicosis after a significant burn injury. Trauma such as 
burns or extensive surgery has the potential to suppress host tumor 
immunity. This can result in exponential growth of carcinoma tissue 
in cancer patients [5]. In our case, the patient had a biopsy confirmed 

follicular neoplasm of the thyroid gland. Hyperfunctioning thyroid 
cancer can absorb iodine while synthesizing thyroid hormone. Muta-
tions in TSH receptor genes activate the intracellular cyclic adenosine 
monophosphate (cAMP) cascade downstream. This seems to be the 
most likely cause of hyperthyroidism in thyroid cancer [6]. Among 
hyperthyroid cancers, follicular thyroid carcinoma (FTC) has a sig-
nificantly higher prevalence (46.5% for primary and 71.4% for meta-
static disease) than other types of thyroid cancers [7]. However, The 
Surveillance, Epidemiology and End Results (SEER) cancer registry 
(1974–2013) conveys that FTC only accounts for 10.8% of all thyroid 
cancers, making it a relatively rare form of cancer [8]. Takedani and 
others provided a table of case reports summarizing incidences of hy-
perthyroid thyroid cancers in Japan, totaling only six in their review, 
and included papillary thyroid carcinoma (PTC), follicular variant of 
PTC, FTC, and anaplastic thyroid carcinoma (ATC) [9]. 

Once diagnosed, all patients with thyroid would benefit from ad-
mission the ICU for aggressive medical management to address end 
organ affects and to attain euthyroid state [3]. Initial treatment is a 
chemical bridge (medical management achieving euthyroid state) to 
the definitive treatment which is thyroidectomy or radioactive iodine 
ablation [3]. First-line treatments include propylthiouracil (PTU), car-
bimazole, and methimazole (MMI), which are antithyroid medications 
that inhibit thyroid hormone synthesis through their action on the 
thyroid peroxidase enzyme [10]. PTU antagonizes the peripheral con-
version of T4 to T3 by inhibiting type-1 deiodinase. PTU is preferred 
over MMI due to its effects on peripheral conversion and has greater 
efficacy in lowering serum T4 and T3 within 24 hours compared to 
MMI [11]. Moreover and notable, PTU is preferred over methimazole 
in the first trimester due to increased risk of birth defects [10]. PTU 
is dosed at a 500–1000 mg load, then 250 mg every four hours, which 
can be given orally or intravenously. The recommended maximum 
dose of PTU is 1600 mg per day. MMI is dosed at 60–80 mg/day, with 
maximal dose of 100 mg/day [11]. The major adverse reactions to 
PTU and MMI include agranulocytosis, hepatotoxicity, and ANCA pos-
itive vasculitis [10]. Of note, and pertinent to thyroid cancers, chronic 
use of MMI agents have shown to induce TSHoma (pituitary) enlarge-
ment by a negative feedback mechanism that follows a decrease in 
thyroid hormone concentrations [12]. 

Our case received MMI rather than PTU for unclear reasons. It is 
possible that our hospitalist team was more familiar with MMI rath-
er than PTU and we unfortunately did not have access to endocrine 
consultation. Potassium iodide (KI) utilized with anti-thyroid drugs 
is generally the gold standard treatment for thyroid crisis cases [13]. 
Iodine acts to inhibit thyroid hormone via the “Wolff-Chaikoff effect.” 
This effect essentially reduces hormone biosynthesis by inhibition of 
iodine organification [14]. Iodine is also helpful from a preoperative 
adjunctive as it decreases gland vascularity and blood loss [15]. Al-
though, it should be noted that there is a paucity of information as to 
whether KI is effective with thyroid cancer induced thyroid storm and 
could possible exacerbate the patient’s condition by elevating thyroid 
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hormone via increase availability of substrate [3]. Dosing of potas-
sium iodide is either 5–7 drops (0.25–0.35 mL) of Lugol’s solution 
(8 mg iodide/drop) or 1–2 drops (0.05–0.1 mL) of saturated solution 
potassium iodide (SSKI) (50 mg iodide/drop) three times daily mixed 
in water or juice for 10 days before surgery. Up to 200mg/day of total 
iodine can be administered, with higher doses given to patients with 
suspected decreased gastrointestinal absorption [11]. Adverse effects 
are many and include symptoms across systems including GI and neu-
rological symptoms.As KI and MMIs remains somewhat controversial 
in thyroid cancer induced hyperthyroid state, one can consider an al-
together different class of medications, the somatostatins.

Somatostatins have proven to be effective in managing both TSHo-
mas of the pituitary and GH secreting adenomas [16]. As TSHomas ex-

press somatostatin receptors, treatment with somatostatin analogues 
is effective for hormonal control and tumor shrinkage [17]. Noriaki 
Fukuhara and others sought to treat several cases of TSHomas with 
octreotide and tabulated the outcome results. In their series of cases, 
octreotide resulted in normalizing hormone levels in 84% of the cases 
while tumor shrinkage occurred in 61% of cases [18]. Unfortunately, I 
could not find the use of octeotride to treat follicular neoplasm of the 
thyroid when perusing the literature. Other adjunctive measures for 
the treatment of thyroid storm include Lithium, Potassium Perchlo-
rate, Glucorticoids, Cholystyramine, and Plasmapheresis. Figure one 
below is adapted from Vinen-Vega, et al, but is limited by the fact that 
somatostatin therapy is not included in the algorithm [19] (Figure 5). 

Figure 5.
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In conclusion, our case was not a TSHoma, but rather a FTC of 
the thyroid producing a thyroid crisis. It was managed by methima-
zole and beta blockade for the adverse cardiac effects. Surgery was 
consulted, but unfortunately, the patient’s cardiac dynamics never 
stabilized to the degree where it was deemed safe to proceed with 
thyroidectomy. After the patient’s thyroid levels normalized and car-
diac dynamics stabilized, the patient was discharged to rehabilitation 
with endocrine follow-up. He was lost to our follow-up as well. The 
consult & liaison psychiatrist can contribute to the overall care for 
the patient by yes recognizing delirium and assisting in the manage-
ment of delirium associated agitation, but also with helpful reminders 
concerning evidence based treatment to achieve a euthyroid state for 
the definitive treatment of thyroidectomy or radioactive ablation. In 
retrospect, I do wonder if our patient would have benefited from PTU 
or even Octeotride therapy. It is important to obtain endocrine and 
oncology consultation and support when considering such agents in 
the treatment of thyroid storm.
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