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【 CASE REPORT 】

Painless Thyroiditis Presenting with Headache

Tsubasa Takizawa 1, Isao Kurihara 2, Norihiro Suzuki 1, Jin Nakahara 1 and Mamoru Shibata 1

Abstract:
Although headache attributed to hypothyroidism is coded within The International Classification of Head-

ache Disorders, 3rd edition, an association between headache and thyrotoxicosis (hyperthyroidism) is men-

tioned only in the appendix. Reports on relevant cases are too scarce to establish a causal relationship. A

young man with a history of migraine with aura arrived at our headache clinic with a 10-day history of head-

ache and weight loss. Brain MRI revealed normal findings. Blood tests revealed thyrotoxicosis. A test for

thyroid-related antibodies was negative. Thus, the patient was diagnosed with painless thyroiditis. The pa-

tient’s headache resolved as his thyroid hormone levels decreased. To the best of our knowledge, this is the

first reported case of headache exaggerated by painless thyrotoxicosis.
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Introduction

It is well known that hormones such as estrogen and pro-

gesterone have effects on headache (1). In contrast, the po-

tential effects of thyroid hormones on headache remain con-

troversial. It is reported that 30% of hypothyroid patients

have headache attributed to hypothyroidism (2). Although

headache attributed to hypothyroidism is coded in The Inter-

national Classification of Headache Disorders, 3rd edition

(ICHD-3), an association with thyrotoxicosis (hyperthyroid-

ism) is mentioned only in the appendix (2). This is because

reports on relevant cases have been too scarce to establish a

causal relationship between headache and thyrotoxicosis.

At our headache clinic, we encountered a patient with a

unique presentation of migraine with aura. Specifically, his

headache worsened in conjunction with painless thyroiditis,

which is one subtype of thyrotoxicosis. Thyrotoxicosis is de-

fined as a state of thyroid hormone excess and can be

caused by Graves’ disease [thyroid-stimulating hormone re-

ceptor antibody (TRAb) or thyroid-stimulating antibody

(TSAb) positivity], subacute thyroiditis (accompanied by

neck pain and fever after viral infection), and painless thy-

roiditis. It is generally recognized that painless thyroiditis is

a transient hyperthyroidism accounting for approximately

0.5-5% of thyrotoxicosis cases (3). There are previous re-

ports of headaches caused by Graves’ disease (4-6), but to

the best of our knowledge, there is no detailed case report

on the occurrence of headache with painless thyrotoxicosis.

Case Report

An 18-year-old man presented with a 10-day history of

daily headache, which worsened in the morning, and strong

stabbing pain in his left parietal area two or three times a

day. The pain was accompanied by photophobia, phonopho-

bia, and sometimes nausea, but no autonomic symptoms.

Since 13 years of age, the patient had experienced non-

throbbing headaches, lasting for 2-3 hours, once or twice a

month. He had also experienced scintillation, consistent with

migraine aura before the headaches. He had no history of

medication overuse. He had experienced 13 kg of weight

loss in the past 2 months. He had a family history of mi-

graine with aura. His vital signs, including heart rate (80

bpm), were normal. Other than brisk patellar reflex, neuro-

logical examinations were grossly normal, including tremor.

His cranial MRI/A findings were normal. His blood test re-

sults, including his C-reactive protein and D-dimer levels

were grossly normal, but revealed thyrotoxicosis [free tri-

iodothyronine (T3), 8.5 pg/mL (reference range, 2-4.5 pg/
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Figure. The time course of headache and the thyroid function. The light gray shadow indicates the 
normal range for each hormone. Headaches started to improve at approximately 1 month after the 
onset of symptoms. Painless thyroiditis was diagnosed at 1.5 months after the onset, and atenolol was 
used for 3 weeks. The thyroid function improved and reached the normal range at 5 months after the 
onset of symptoms. fT3: free triiodothyronine, fT4: free thyroxine, TG: thyroglobulin, TSH: thyroid-
stimulating hormone
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mL); free thyroxine (T4), 3.6 ng/dL (reference range, 0.7-

1.8 ng/dL)], decreased thyroid-stimulating hormone [TSH,

0.01 μIU/mL (reference range, 0.3-4.5 μIU/mL)] and ele-

vated thyroglobulin [TG, 105 ng/mL (reference range, 5-30

ng/mL)]. Tests for TRAb, TSAb, TGAb, and thyroid peroxi-

dase antibody (TPOAb) were all negative, and thyroid ultra-

sonography revealed normal findings. He was diagnosed

with painless thyroiditis. His headache started to show some

improvement spontaneously one month after the start of

symptoms, prior to the administration of medication for thy-

roiditis. Specifically, approximately 1.5 months after the on-

set of symptoms (upon presentation to the clinic), we initi-

ated treatment with 25-mg atenolol for 3 weeks for palpita-

tion due to painless thyroiditis, which improved after treat-

ment. His free T3, free T4, and TG levels gradually de-

creased, and his TSH level gradually increased to the normal

range at 5 months after the onset of headache (Figure).

There were no adverse events. He was followed up for sev-

eral years, but this was the only episode of daily headache

attacks. His migraine frequency was not significantly af-

fected by the development of painless thyroiditis.

Discussion

To the best of our knowledge, this is the first detailed re-

port on the occurrence of headache with painless thyrotoxi-

cosis. Reports on the association between headache and thy-

rotoxicosis are scarce. Larner et al., who studied thyroid

hormone levels of 13 headache patients, reported that 2

(15%) patients had hypothyroidism but none had thyrotoxi-

cosis (7). We also reviewed eleven cases of thyrotoxicosis in

which the chief complaint was headache based on previous

case reports (Table) (4-6, 8-10). The patients were predomi-

nantly female (82%). Of the seven cases for which informa-

tion on age was available, the mean age was 38 years

(range, 15-58 years). The average free T4 level of these pa-

tients was 7.5 ng/dL (range, 4.6-10.4 ng/dL). In contrast,

our patient was male, young, and had a lower free T4 in

comparison to most reported cases. Furthermore, the major-

ity of previously profiled patients had tremor and tachycar-

dia, but our patient did not present either of these symp-

toms. Regarding the tendon reflex, previous studies have re-

ported both hyperreflexia and hyporeflexia. Our case did not

involve thyrotoxicosis, which was typically reported in pre-

vious studies; however, weight loss was the key to reaching

the diagnosis. Similarly to our case, headache in the context

of thyrotoxicosis consistently improved after the successful

treatment of thyrotoxicosis, although surgery was necessary

in one patient (6).

In our case, the symptoms worsened in a close temporal

relationship with painless thyroiditis. Because there were no

abnormalities in thyroid-related antibodies, our case suggests

that the cause of headache was the thyroid hormone itself

and not the antibodies. Additionally, considering that thyro-

toxicosis is transient in painless thyroiditis - in contrast to

Graves’ disease - a short time course may be enough to

cause headaches. Recently, Maggioni et al. reported a case

in which headache was induced by replacement treatment

with levothyroxine (11). A 65-year-old woman with Hashi-

moto’s thyroiditis presented with a sudden increase in the

frequency of migraine with aura attacks when levothyroxine

(i.e., thyroid hormone) was taken in gel caps. This method
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of administration is thought to allow faster intestinal absorp-

tion of the hormone in comparison to tablets. The migraine

attacks stopped on the day that she stopped taking gel

caps (11). As in our case, this report supports that headache

is caused by the thyroid hormone itself and not by the anti-

body.

Not much is known regarding the pathophysiological

mechanism through which thyrotoxicosis causes headache.

Thyrotoxicosis can cause venous thrombosis, but our patient

did not present that clinical finding. Yaka et al. reported on

a patient who presented with headache along with thyrotoxi-

cosis and a concurrent increase in intracranial pressure (9).

Although we did not perform lumbar puncture, our patient

did not have papilledema, which suggested that there was no

significant increase in intracranial pressure. Borkum stated

the possibility that thyroid hormone may cause enhanced

oxidative stress in the brain, modulate cortex excitability by

reducing the synthesis of gamma-aminobutyric acid, and

promote collagen-induced platelet aggravation (12). Another

possible mechanism may be through vasospasms. For exam-

ple, there is a report on painless thyroiditis causing acute

myocardial infarction, possibly through coronary vaso-

spasm (3). Further, thyrotoxicosis is known to coexist with

moyamoya disease. Oversensitivity to sympathetic tone in

severe thyrotoxicosis may result in vasoconstriction (13).

These mechanisms are hypothetical, and future studies are

necessary to draw further conclusions about the pathophysi-

ological mechanism through which thyrotoxicosis causes

headache.

In our case, headache improved before the thyroid hor-

mone levels reached the normal range. Hence, a decline in

the thyroid hormone level from the peak value may be suffi-

cient for the relief of headache. One could argue that beta

blockers had an effect on our patient’s headache. However,

considering that the symptoms improved before the initiation

of treatment (Figure), it is likely that the headache was

worsened by thyroid hormone alone. Lastly, we note that

our patient had a past history of migraine with aura, and we

could not conclude whether the thyrotoxicosis caused head-

aches or exacerbated the patient’s migraine. Further research

and reports are necessary to move the association of head-

ache with thyrotoxicosis (hyperthyroidism) out of the appen-

dix and into the future ICHD guidelines.

In conclusion, we believe that this is the first detailed

case report of a patient with headache whose diagnosis

turned out to be painless thyrotoxicosis. Because painless

thyroiditis, along with other types of thyrotoxicosis, such as

Graves’ disease (4-6), can worsen headache, it is advisable

to measure the thyroid function in patients with headache

who present with weight loss or tremor, or those showing

changes in the severity or frequency of their usual headache

symptoms. An improvement in thyrotoxicosis may lead to

suppression of a patient’s headache, such as occurred in our

case.
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