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ABSTRACT
Thyroid storm is a rare and life-threatening disease which may cause multiple organ failure. We experienced an atypical case of
thyroid storm with Multiple Organ Failure (MOF), Disseminated Intravascular Coagulation (DIC), and stroke with a normal serum FT3
level who died in 2 years and 7 months post event of thyroid storm. An autopsy revealed severe atrophy of the thyroid with diffuse ﬁbrosis.
It appeared that the patient’s underlying thyroid disease was chronic thyroiditis or atrophic thyroiditis, and the thyroid storm was caused
by atypical painless thyroiditis and/ or Basedow’s disease concurrent with chronic thyroiditis. To our knowledge, this is the ﬁrst report ever
of autopsy of thyroid storm by advanced chronic thyroiditis, possibly atrophic thyroiditis.

INTRODUCTION
Thyroid storm, or thyrotoxic crisis, is a hypermetabolic emergency
due to severe thyrotoxicosis. It has been said to be a rare disorder
with high mortality, but the details were unknown until a nationwide
survey was organized by Japan Thyroid Association from 2004
to 2008 [1]. They reported that the incidence was 0.20 per 100,000
population per year, and the mortality rate was 10.7%. The diagnostic
criteria used worldwide were established by Burch and Wartofsky in
1993 [2]. The Japan Thyroid Association and Japan Endocrine Society
established new criteria in 2012 [1], and it has been recommended
to use both diagnostic systems to increase the accuracy of clinical
diagnosis [3].

The thyroid function was stable for 9 months with combined
therapy of levothyroxine and thiamazole. Then she developed
pneumonia, heart failure, and died of MOF and DIC.
Since we wanted to evaluate her thyroid, we conducted autopsy. The
thyroid was 18 grams, slightly enlarged, adhered to the surrounding
tissue, and hardened as cartilage. Pathological examination revealed
the lymphocytic infiltration and lymphatic follicles in the thyroid. It
showed extensive fibrosis and scar tissues replacing normal thyroid
parenchyma, and thyroid follicles were remarkably decreased (Figure
2,3). These findings were very similar to atrophic thyroiditis which is
a rare type of chronic thyroiditis except that the thyroid was slightly
enlarged [5,6]. This was not an usual chronic thyroiditis, but appeared
to be an advanced stage of chronic thyroiditis.

We experienced an unusual case of thyroid storm diagnosed
by both criteria. The patient survived for 2 years and 7 months. We
conducted autopsy to reveal the underlying thyroid disease of this
patient. This is the follow-up report to reveal what was the cause of
such an unusual case of thyroid storm.

CASE REPORT
In 2012 we reported an unusual case of thyroid storm with
MOF, DIC, and stroke with a normal serum FT3 level [4]. The
patient was a 62-year-old woman diagnosed with both pneumonia
and heart failure. She didn’t have a history of thyroid disease, but
she had delirium, finger tremor, exophthalmos, and weight loss that
suggested thyrotoxicosis. However, goiter was not observed. She
had a high FT4 level of 2.92 ng/ dL (normal range 0.70-1.48), and an
extremely low level of TSH (below 0.0100 μIU/ mL), but her FT3 was
normal at 2.90 pg/ mL (normal range 1.71-3.71). Thyroid Receptor
Antibody (TRAb) was elevated to 34.6%, but Thyroid Stimulating
Antibody (TSAb), Anti-Thyroglobulin Antibody (TgAb), and AntiThyroid Peroxidase Antibody (TPOAb) were negative. On the 3rd day
of admission she fell into coma and shock, presented with MOF and
DIC. She met the criteria of thyroid storm. She recovered from MOF
and DIC in 2 weeks, but then she developed cerebellar infarction
on 24th day of admission (our previous report ended at this point).
Thyroid echogram revealed hypo echoic thyroid of normal size with
poor blood flow. Thyroid scintigraphy was done 8 days after the event
of thyroid storm. 123I-uptake of 1 hour was 1.1%, 3 hour was 5.9%, and
8 hour was 10.9%.
Since the patient had thyroid storm, we treated her with
thiamazole. Her TSH level remained extremely low for several
months, and she needed thiamazole 5mg/ day for 9 months to control
her thyroid function (Figure 1). On 10th month her TSH level jumped
up to 35 μIU/ mL. We decreased the dose of thiamazole to 5mg every
other day. TSH, FT3, and FT4 were all normalized in 5 months.
Then the next month TSH raised to 4 μIU/ mL, so that we added
levothyroxine 50g/ day to the treatment.
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Figure 1: Clinical course after thyroid storm. TSH (μIU/mL), FT3 (pg/mL), and
FT4 (ng/dL) are shown.

Figure 2: Gross ﬁndings at autopsy. The thyroid was ﬁrm and discolored.
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atrophic thyroiditis. Jara LJ et al. proposed the following bases for
diagnosis: chronic or subclinic hypothyroidism, positive Thyroid
Stimulation Blocking Antibodies (TSBAb) and thyroid ultrasound
with diffuse low thyroid echogenicity associated with a reduced
thyroid volume [5]. Our case findings of thyroid echogram and
autopsy were very similar to atrophic thyroiditis except that the
thyroid was slightly enlarged. Since TSBAb was not measured, there
is not yet absolute evidence that it was atrophic thyroiditis.
In the medical literature, there are 9 case reports of autopsy of
thyroid storm. Four cases had Graves’ disease [8-11], 2 cases had
“diffuse hyperplastic goiter” [12,13], one case had drug-induced
hyperthyroidism [14], and one case had Grave’s disease and early
stage of Hashimoto’s disease [15]. Our case is the first report of
autopsied thyroid storm with advanced chronic thyroiditis, possibly
atrophic thyroiditis.
Figure 3: Pathological ﬁndings at autopsy.
A-1, A-2: low power ﬁeld. Thyroid follicles have been replaced by extensive
ﬁbrotic and scar tissues.
B-1, B-2: high power ﬁeld. Thyroid follicles are no longer seen.

DISCUSSION
When the patient had thyroid storm, it initially appeared to be
caused by Basedow’s disease because she showed severe thyrotoxicosis
and elevated TRAb. As she did not have goiter, and her TgAb and
TPOAB were negative, these did not point to chronic thyroiditis, until
autopsy, because chronic thyroiditis usually shows hypothyroidism.
There were several facts that opposed to her having Basedow’s
disease: Her TSAb was negative, thyroid echogram showed typical
image of chronic thyroiditis, and the findings of autopsy was
compatible with chronic thyroiditis. Then, the question was raised:
how did she have hyperthyroidism with chronic thyroiditis ?
One explanation is that the patient had painless thyroiditis as
a variant form of chronic thyroiditis at the onset of thyroid storm.
Painless thyroiditis may cause thyrotoxicosis, and it is known that it
may also develop in the patients of chronic thyroiditis. Whether she
had atrophic thyroiditis at the onset of thyroid storm, or atrophy of
thyroid caused by prolonged painless thyroiditis, is not known.
Another explanation is that the patient also had Basedow’s
disease. She could have had three thyroid diseases simultaneously:
painless thyroiditis, chronic thyroiditis (atrophic thyroiditis), and
Basedow’s disease. 123I-uptake was observed, which was low for
Basedow’s disease, but not extremely low for painless thyroiditis.
The scintigraphy was done after the treatment with large dosage
of thiamazole 80mg/ day which could have negatively affected the
123
I-uptake. The clinical course is also suggestive of Basedow’s disease.
It is known that the duration of hyperthyroid phase of painless
thyroiditis lasts 3 to 4 months on average [7]. The fact that she needed
thiamazole treatment for 9 months confirms that she had Basedow’s
disease. Since she did not become hypothyroid with thiamazole at
early stage, she could not have had painless thyroiditis. These facts
support that the patient had both Basedow’s disease and painless
thyroiditis at the same time.
Atrophic thyroiditis is a rare entity known to be distinct from
Hashimoto’s disease, which occurs between the ages of 40-60 years
especially in elderly women [5]. There are no diagnostic criteria for
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According to the survey in Japan, Basedow’s disease was the most
common underlying illness of thyroid storm (about 98%), followed
by very rare cases of destructive thyroiditis (painless thyroiditis)
which were only 5 cases out of 356 cases in total [1]. Our case is very
unusual because thyroid storm may have been caused by painless
thyroiditis on the basis of advanced chronic thyroiditis or atrophic
thyroiditis, and possibly with Basedow’s disease. The limitation is that
we were not able to measure TSBAb, and we did not follow-up the
data of TRAb and TSAb.

CONCLUSION
We experienced an atypical case of thyroid storm. The autopsy
revealed that the patient had atrophic thyroiditis. It was presumed
that she had painless thyroiditis at the onset of thyroid storm on the
basis of chronic thyroiditis, which was possibly atrophic thyroiditis.
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