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Background  Contrasted CT scans have become the main diagnostic modality in the workup of trauma patients. Many of
these patients undergo multiple scans which can result in an iodine load of up to 45 times the recommended
daily dose of free iodide.! In a patient with a normally functioning thyroid, this iodine excess causes little to no
change in thyroid function due to auto-regulatory mechanisms. However, in patients with underlying thyroid
disease, these mechanisms may not exist, and an excess of free iodide can lead to acute thyrotoxicosis.

Summary A 32-year-old woman presented as a second level trauma activation. After initial workup with CT scans
containing iodinated contrast; the patient developed respiratory failure requiring intubation, fevers,
hypertension, and tachycardia. Imaging revealed diffuse thyroid enlargement and lymphadenopathy, and she
was determined to have acute thyrotoxicosis secondary to Grave’s disease. After medical management with
propranolol, PTU, hydrocortisone, and potassium iodide drops with ultimate failure to achieve a euthyroid
state, she underwent total thyroidectomy on post-trauma day nine. Postoperatively, she progressed well and was
discharged by post-trauma day fourteen.

Conclusion = Trauma patients frequently are exposed to contrasted CT scans, and in many instances, a detailed patient
history is unable to be obtained due to urgent or emergent status. However, iodinated contrast media use is not
without consequence. It is imperative to understand that hyperthyroidism or thyrotoxicosis can occur especially
in patients with preexisting thyroid disease and the elderly. Therefore, it is of utmost importance to have a high
index of suspicion in patients with known risk factors or those eliciting an atypical physiologic response after

contrast administration.
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Case Description

Contrasted CT scans have become the main diagnos-
tic modality in the workup of trauma patients. Many of
these patients undergo multiple scans which can result in
an iodine load of up to 45 times the recommended daily
dose of free iodide." In a patient with a normally function-
ing thyroid this iodine excess causes little to no change in
thyroid function due to the Wolff-Chiakoff effect, which
allows an inhibitory effect of excess iodine on thyroid hor-
mone synthesis." However, in patients with underlying
thyroid disease, these auto-regulatory mechanisms may
not exist, and an excess of free iodide can lead to acute
thyrotoxicosis.

A 32-year-old woman presented as a second-level trauma
activation after falling down 14 stairs at home with loss of
consciousness and was found down by her significant oth-
er. On arrival, she was tachycardic to the 130s and hyper-
tensive to the 180s with a sole complaint of right knee
pain. The patient was evaluated and sent immediately for
CT scans as a part of her trauma workup. CT brain and
cervical spine were unremarkable. CT chest abdomen pel-
vis with IV contrast revealed diffuse thyroid enlargement
and lymphadenopathy (Figure 1).

Figures 1. Diffuse thyroid enlargement with lymphadenopathy.

After completing the scans, the patient was returned to the
trauma bay, where she began to acutely decompensate. She
developed respiratory failure requiring intubation, which
proved difficult due to the compression of her airway from
a large thyroid gland. Three attempts were made prior to
successful intubation. Simultaneously, the patient became
febrile to 102° and developed worsening tachycardia with
a heart rate greater than 200 and accelerated hypertension
with systolic blood pressures of 220 mmHg. Given the size
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of the patient’s thyroid on CT scan and the constellation of
symptoms, she was presumed to be in acute thyroid storm.
She was given propranolol and admitted to the medical
intensive care unit. Propylthiouracil, propranolol, hydro-
cortisone, and potassium iodide drops were all adminis-
tered. TSH was initially <0.003 (ref 0.35-5.0), free T4
was 4.09 (ref 0.7-1.25), and free T3 greater than 30.0 (ref
1.7-3.7). She was subsequently found to have an anti-thy-
roglobulin level of 300 (ref <116), thyroperoxidase anti-
bodies greater than 1000 (ref <51), and ultrasound with
diffuse enlargement with hyper-vascularity consistent with
Graves’ disease. Several days into her hospital stay, due to
a national shortage of PTU, she was switched to methima-
zole to control hyperthyroidism. She continued to develop
worsening pancytopenia, transaminitis and increasing free
T3 and T4 levels. On post-trauma day nine, the patient
underwent total thyroidectomy with lymphadenectomy
for control of thyrotoxicosis. Pathology was consistent
with Graves' disease and no malignancy. Postoperatively
the patient was extubated and progressed well. She was
weaned from hydrocortisone, Methimazole and Lugol’s
solution were discontinued, and levothyroxine was started.
Once extubated, she endorsed weight loss and jitters for
approximately one year before her trauma but was never
diagnosed with hyperthyroidism. The patient recovered
well with normal T4 by posttrauma day fourteen, was dis-
charged home and continued to do well at her follow up
appointment two weeks later.

Discussion

The incidence of thyrotoxicosis is estimated to be 0.2 per
100,000 hospitalized patients per year, with a 10 to 30
percent mortality rate. Thyrotoxicosis typically develops
in patients older than 50 with longstanding goiters from
either Graves’ disease or toxic multinodular goiter, with
symptoms more severe in patients with Graves disease.’
Prevalence is increased in women and after exposure to
medications or radiocontrast dye containing iodine.'”

CT scans utilizing iodinated contrast have become com-
monplace during the workup traumatic injuries. 200 cc of
contrast contains approximately 7000 pg of free iodide, 45
times the recommended daily dose.! The Wolff-Chiakoff
effect, first described in 1948, which allowed an inhibitory
effect of excess iodine with a transient decrease in thyroid
hormone synthesis and resumed normal thyroid function
in 24 to 48 hours, allows a normally functioning thyroid
to account for this excess iodine without much physiologic
effect on the patient.”®” Absence of this normal response
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to excess iodine can result in transient or permanent hyper-
thyroidism or even thyrotoxicosis known as the Jod-Base-
down phenomenon. First described in 1821, this phenom-
enon is most commonly associated with Graves' disease
and thyroid autonomy such as nodular or nontoxic diffuse
goiter.*® JTodine-induced thyrotoxicosis was seen in 13 of
60 elderly subjects in Australia and Germany after contrast
radiography, and thyroid scan revealed multinodular goiter
in these patients.”'® These preexisting thyroid diseases pre-
disposed patients to iodine-induced hyperthyroidism from
other sources of iodide as well. One study in Zaire found
7.4 percent of 190 patients with nodular goiter developed
thyrotoxicosis after iodized salt distribution, a case series
from Boston showed four of eight of patients with goi-
ter developed severe thyrotoxicosis after administration of
iodide daily for several weeks, and overt Graves' disease
increased from 10.4 to 20.9 cases per 100,000 in Austria
after salt iodination in 1993.""-"

Hyperthyroidism after iodinated contrast dye can also be
seen without preexisting thyroid disease but is more likely
to be subclinical." Rhee et al. identified that patients with-
out known thyroid disease from two tertiary United States
hospitals between 1990 to 2010 had a two-fold increased
risk of developing hyperthyroidism after contrast exposure
(OR 1.98, 95 percent CI 1.08-3.06)." A Turkish study
of 101 patients without thyroid disease found a 6 per-
cent incidence of subclinical hyperthyroidism after iodine
exposure during coronary angiography.'®

The diagnosis of thyroid storm is clinical, and the Amer-
ican Thyroid Association (ATA) has provided guidelines
for management.”” In addition to thyroid function tests
including TSH, free T4 and T3, the ATA recommend
adjunct use of a clinical scoring system, the Burch Wartof-
sky Point Scale (BWPS). First proposed in 1993, diagnos-
tic criteria include hyperpyrexia, tachycardia, arrhythmias,
congestive heart failure, agitation, delirium, psychosis,
stupor, coma, nausea, vomiting, diarrhea, hepatic failure,
and presence of an identified precipitant.'””*® Patients with
a score > 45 with systemic decompensation require aggres-
sive therapy.'® Treatment is multimodal. Medications
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include beta-adrenergic blockade to control the symptoms
induced by increased adrenergic tone, antithyroid (ATD)
therapy to block new hormone synthesis and prevent con-
version to active T3, inorganic iodide to block new synthe-
sis and the release of hormones, and corticosteroid therapy
to reduce conversion to active T3 as well as promote vaso-
motor stability, reduce the autoimmune process in Graves’
disease, and treat associated relative adrenal insufficiency.
In comparing ATDs, Prophylthiouracil (PTU) is preferred
to methimazole (MMI) in the emergent or intensive care
setting due to scheduled dosing every four hours and supe-
rior suppression of conversion to T3 (45 percent versus 10
to 15 percent decrease in levels of T3 in 24 hours of use).
Methimazole has a longer duration of action and is less
hepatotoxic, therefore preferred in the outpatient setting."
In pregnancy, PTU is preferred in the first trimester and is
transitioned to MMI after this." However, in one Japanese
study comparing PTU to MMI, no difference was seen in
mortality or disease severity.?® In addition to medications,
supportive care consists of cooling with acetaminophen
and cooling blankets, volume resuscitation, nutritional
support, respiratory care, and monitoring in an intensive
care unit (Table 1)."” Treatment of iodine-induced hyper-
thyroidism specifically includes avoiding additional iodine
and administration of beta-blockers alone or with ATDs
depending on severity. A saturated solution of potassium
iodide (SSKI) must be used with caution. Treatment with
SSKI should be initiated only after ATD and beta-block-
ade. Timing of SSKI should also be coordinated with
definitive thyroidectomy to avoid escape phenomena with
prolonged treatment."”

Thyroidectomy is the definitive treatment in patients with
persistent symptoms. Patients are at higher risk for thy-
rotoxic crisis during the operation and ideally are opti-
mized to the euthyroid state with preoperative ATD with
or without beta-adrenergic blockade.”” However, if the
patient is not tolerating medical management due to side
effects such as pancytopenia and transaminitis as in this
case, thyroidectomy before achieving euthyroid state may
be required.
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Decrease peripheral action of T3 by decreasing conversion of T4 > T3

Antithyroid Drugs (ATDs)
Propylthiouracil (PTU)
Alternate: Methimazole (MMI)

Also, block new hormone synthesis
Decrease levels of T3 by 45 percent in 24 hours
Decrease levels of T3 by 10 to 15 percent in 24 hours

Beta-Adrenergic Blocker
Propanolol
Alternate: esmolol drip

Inhibits type 1 deiodinase, HR management

Glucocorticoids
Hydrocortisone
Alternate: dexamethasone

Also, prophylaxis against adrenal insufficiency

Decrease thyroid hormone secretion (T3 and T4)

Inorganic iodide
Saturated solution Kl
Alternate: Lugol's solution

Also, blocks new hormone synthesis
Start >1 hour after ATD

Supportive Care

Treat or avoid precipitating event

Cooling with acetaminophen, cooling blankets
Volume resuscitation and nutritional support
Monitor in the intensive care unit

Definitive Treatment

Achieve euthyroid state
Surgery

Table 1. Medical Management of Acute Thyrotoxicosis.

Conclusion

In summary, iodide administration, whether from iodin-
ated contrast or dietary administration, can result in clin-
ically significant thyrotoxicosis in patients with underly-
ing thyroid disease. Therefore, prior to administration of
iodide, it is important to consider risk factors such as pre-
existing thyroid disease and ask questions that might elicit
symptoms of previously undiagnosed conditions. This was
relevant in this case, as the patient noted a one-year history
of weight loss and anxiety but did not mention this at the
time of initial trauma assessment.

Trauma patients frequently are exposed to contrasted CT
scans in the typical workup, and in many instances, a
detailed patient history is unable to be obtained due to
urgent or emergent status. However, iodinated contrast
media use is not without consequence, and it is imperative
to understand that hyperthyroidism or thyrotoxicosis can
occur especially in patients with preexisting thyroid disease
and the elderly. Therefore, it is of utmost importance to
have a high index of suspicion in patients with known risk
factors or those eliciting an atypical physiologic response
after contrast administration.
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Lessons Learned

Frugality in ordering scans with contrast and identifying
at-risk patients by asking pertinent questions in the initial
trauma assessment might prevent consequential thyrotox-
icosis cases. It is also essential to maintain a high level of
suspicion of this condition in any patient displaying an
atypical response to contrast administration.
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