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CASE REPORT

Subacute thyroiditis presenting as simple 
acute headache was misdiagnosed 
as meningitis: case report and literature review
Cao Huang1,2, Shuang Shen3 and Jianping Yao4*    

Abstract 

Background  The relationship between headache and thyrotoxicosis has been occasionally mentioned in case 
reports, but there are few related reports. Thus, the relationship cannot be determined. Few cases of subacute thy-
roiditis (SAT) presenting as simple headache have been reported.

Case presentation  This case report describes a middle-aged male patient who came to our hospital with acute 
headache for 10 days. He was initially misdiagnosed as meningitis due to headache, fever, and increased C-reactive 
protein. Routine antibacterial and antiviral therapy did not improve his symptoms. Blood test suggested thyrotoxi-
cosis, and color ultrasound suggested SAT sonography. He was diagnosed with SAT. With the treatment of SAT, the 
headache was relieved after the thyrotoxicosis improved.

Conclusion  This patient is the first detailed report of SAT presenting with simple headache, which is helpful for clini-
cians to differentiate and diagnose atypical SAT.
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Background
Subacute thyroiditis (SAT) is a self-limiting disease with 
common clinical manifestations of neck pain spread-
ing to the jaw or ears, accompanied by mild to moderate 
fever, and symptoms of thyrotoxicosis with tenderness on 
palpation of the thyroid gland [1, 2]. The etiology of SAT 
is still unknown, and virus infections such as coxsackie 

virus, adenovirus and influenza virus were previously 
thought to be the predisposing factors of SAT [3]. A small 
number of atypical SAT cases without neck pain or ten-
derness have been reported in the literature. Thus, atten-
tion should be paid to SAT in clinical practice [4, 5].

Herein, we report a patient with simple acute headache 
who did not have typical thyroid pain and was misdiag-
nosed as meningitis. His headache symptoms were asso-
ciated with SAT, and his symptoms gradually resolved 
with SAT treatment. At present, headache caused by 
Graves’ disease and painless thyroiditis has occasionally 
been reported, but no detailed cases of headache caused 
by SAT have been reported.

Case presentation
A 52-year-old male presented with headache for 1 week. 
The headache was mainly located in the occipital area 
with paroxysmal onset. The pain was milder in the morn-
ing and aggravated in the afternoon. The pain became 
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progressively worse in the first week. The patient had 
low-grade fever (the highest temperature was 37.6 ℃) 
and no nausea, vomiting, and limb movement disor-
der. Nervous system physical examination showed that 
Kernig’s sign was suspiciously positive, and no other pos-
itive signs were found. The patient had a history of upper 
respiratory tract infection 2 weeks prior to onset. He had 
no history of other diseases and no history of long-term 
drug use.

When the patient was first admitted to another hos-
pital, blood tests showed elevated C-reactive protein 
(CRP, 37.1 mg/L), normal white blood cell count (WBC, 
5.3 × 10∧9/L) and magnetic resonance imaging of the 
brain showed no abnormalities. The doctor gave cefixime 
for anti-infection and ibuprofen for anti-inflammatory 
and analgesic treatment. After four days of treatment, 
the patient’s headache and fever symptoms were not 
relieved. Reexamination results on the fourth day showed 
that CRP was increased to 50.2 mg/L. The patient came 
to the neurology department of our hospital for further 
treatment. At admission, blood tests showed CRP lev-
els of 64.8  mg/L (reference range, < 10.0  mg/L), normal 
leukocytes, and Erythrocyte sedimentation rate (ESR) 
of 68 mm/H (reference range, 0–15 mm/H). The patient 
had obvious headache symptoms, and the neurolo-
gist considered the possibility of meningitis by combin-
ing headache, fever, and suspicious positive Kirschner’s 
sign. Therefore, acyclovir combined with ceftriaxone was 

used for anti-infection and symptomatic relief of head-
ache. The neurologist also performed a lumbar puncture 
to check for cerebrospinal fluid (CSF). The intracranial 
pressure was 215 mmH2O, the number of nucleated 
cells in cerebrospinal fluid was 0.006 × 10∧9/L(reference 
range, < 0.008 × 10∧9/L), the glucose level was 
4.66  mmol/L(reference range, 2.70–4.20  mmol/L), and 
the protein level was 402.8 mg/L(reference range, 120.0–
400.0 mg/L). Cryptococcus was not found in cerebrospi-
nal fluid, and the result of bacterial culture was negative. 
No evidence of meningitis was found, and the patient’s 
headache and fever symptoms did not relieve after two 
days of treatment.

Other tests were performed, and the results showed 
thyrotoxicosis. Thyroid-stimulating hormone decreased 
to 0.046μIU/mL (reference range, 0.350–4.940 μIU/
mL), free triiodothyronine (FT3) was 5.31  pg/mL (ref-
erence range, 1.58–3.91  pg/mL), free thyroxine (FT4) 
was 1.61  ng/dL (reference range, 0.70–1.48  ng/dL), and 
thyroglobulin was elevated to 151.20  ng/mL (reference 
range, < 77.00  ng/mL). Thyroid-stimulating hormone 
receptor antibody (TRAb), thyroid peroxidase antibody 
(TPOAb), and thyroglobulin antibody (TGAb) were neg-
ative. Further examination of thyroid color ultrasound 
showed bilateral diffuse hypoechoic areas (Fig.  1), and 
color Doppler ultrasound first suggested SAT. Thyroid 
examination was done again, and mild tenderness of the 
left thyroid was found. Finally, the diagnosis of SAT was 

Fig. 1  Diffuse hypoechoic areas of bilateral thyroid gland. Transverse view of the left thyroid gland (a). Longitudinal view of the left thyroid gland 
(b). Transverse view of the right thyroid gland (c). Longitudinal view of the right thyroid gland (d)
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made after consultation with an endocrinologist, and 
methylprednisolone 40 mg was given to the patient. After 
1  day of treatment, the patient’s headache was relieved, 
and his body temperature returned to normal. ESR and 
CRP returned to normal after 2 weeks of methylpredni-
solone treatment. Thyroid function returned to normal 
after 1 month of treatment.

Discussion and conclusions
SAT usually has a three-stage course lasting about 
6 months. In the first few weeks, as the thyroid follicles 
are damaged, the stored thyroid hormone is released into 
the bloodstream, leading to transient thyrotoxicosis. Thy-
roglobulin is synthesized by thyroid follicular epithelial 
cells and secreted into the follicular lumen, and thyroid 
hormone is synthesized on thyroglobulin. When folli-
cles are damaged, thyroglobulin is also released, caus-
ing its levels in the blood to rise. After the inflammation 
subsides, the disease enters the hypothyroidism stage, 
which may last for three months or more before return-
ing to normal function [6]. TPOAb and TGAb tests are 
required to exclude Hashimoto’s thyroiditis in the diag-
nosis of SAT, and TRAb levels need to be determined to 
differentiate Graves’ disease as they differ in treatment [7, 
8].

SAT usually presents with thyroid pain as the chief 
complaint, but this was not present in our case, which 
presented as a simple headache. The pain of subacute 
thyroiditis is mainly caused by inflammation. The stimu-
lation of inflammatory factors, exudation of tissue fluid 
and elevation of basal metabolic rate can lead to thyroid 
tenderness. Neck pain may not be present in some types 
of thyroiditis, such as Hashimoto’s thyroiditis and post-
partum thyroiditis, both of which are associated with 
autoimmunity. Hashimoto’s thyroiditis usually contains 
TPOAb and TGAb, and diffuse thyroid lesions can be 
seen in thyroid color ultrasound. Long-term develop-
ment can lead to hypothyroidism, which is not consistent 
with our case. Postpartum thyroiditis is a lymphocytic 
inflammation of the thyroid that is self-limiting and usu-
ally occurs within 12 months of a woman giving birth [9]. 
Most of the patients with postpartum thyroiditis had no 
symptoms of viral infection before the onset of the dis-
ease, which was more common in areas with high dietary 
iodine intake [10]. Among the 11 patients with thyrotoxi-
cosis who reported headache, 82% were female, with an 
average age of 38 years, and the average free T4 level was 
7.5 ng/dL [11]. By contrast, our patient was male, older, 
had a history of prodromal infection, and significantly 
lower free T4 levels than these cases.

The goal of SAT treatment is to improve symptoms. 
Guidelines from the American Thyroid Association 
recommend Non-Steroidal Antiinflammatory Drugs 

(NSAIDs) for mild symptoms and glucocorticoids for 
severe or nonresponsive patients [12]. In our case, there 
was no remission of symptoms with NSAIDs and a rapid 
remission with glucocorticoids. Studies have shown that 
steroid hormones provide pain relief for a shorter period 
of time and can reduce the overall duration of the dis-
ease [13, 14]. Another study involving 295 SAT partici-
pants found that 60% of patients who received ibuprofen 
did not experience pain relief within 2  weeks, and that 
patients with clearly high ESR and CRP had a lower 
response rate to ibuprofen treatment [15]. Therefore, if 
the ESR level at diagnosis has increased approximately 
2.5-fold and the CRP level has increased approximately 
fourfold, and the effect of ibuprofen treatment is not sat-
isfactory, steroid therapy may be the first choice [15].

According to thyroid-related antibodies and our treat-
ment results, the thyroid hormone itself causes head-
ache in patients, not various antibodies. In our case, 
the patient’s headache symptoms were relieved with the 
improvement of thyrotoxicosis. Very little is known about 
thyroid hormone causing headaches. In rat experiments, 
thyroxine increased the concentration of lipid peroxides 
in tissues with high metabolic rate (including the brain), 
and decreased the levels of antioxidant enzymes and glu-
tathione transferase in the cerebral cortex [16, 17]. High 
levels of lipid peroxides and low antioxidant enzymes also 
exist in human hyperthyroidism [18]. Therefore, Borkum 
believed that thyroxine could lead to increased oxidative 
stress in the brain and up-regulate cortical excitability by 
reducing the synthesis of γ-aminobutyric acid [19]. At the 
same time, thyroid hormone has sympathomimetic activ-
ity. Vasospasm and constriction caused by sympathetic 
tension can also be a cause of headache.

In addition, our patient’s CSF pressure indicates intrac-
ranial hypertension, which may also be the cause of his 
headache. Thyrotoxicosis may reduce cerebrovascular 
resistance and increase cerebral venous blood flow, lead-
ing to intracranial congestion and headache [20]. In addi-
tion, thyroxine assists in sodium delivery and can lead to 
dynamic changes in CSF. Increased intracranial pressure 
leads to increased central venous sinus pressure, and the 
compression of arachnoid villi leads to decreased CSF 
absorption, which can further increase CSF pressure [21].

In the diagnosis and treatment of this case, the 
patient had no previous history of headache, and we 
excluded migraine, tension headache, trigeminal neu-
ralgia and other primary headaches. Through medical 
history, laboratory and imaging studies, we ruled out 
secondary headache factors such as medication, mental 
illness, radiation injury, meningitis, head trauma, cer-
ebrovascular disease, and intracranial space occupation 
[22]. In addition, influenza syndrome can also present 
with headache, but the symptoms of influenza usually 
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subside within 1  week [23]. This patient had an upper 
respiratory tract infection 2  weeks before the onset 
of the disease, and the symptoms of upper respira-
tory tract infection such as sore throat, nasal conges-
tion, and runny nose disappeared when the headache 
appeared. So we don’t think the headache is caused 
by the flu. In summary, the patient had subacute thy-
roiditis, thyroid function improved after glucocorticoid 
therapy, and headache was also relieved. Therefore, 
we believe that his headache is a secondary headache 
caused by changes in thyroid hormone levels in the 
body due to subacute thyroiditis.

In conclusion, this patient is the first detailed report 
of SAT presenting with simple headache. There is a 
correlation between thyrotoxicosis and headache. 
From the perspective of thyroid related antibodies 
and our treatment results, it is thyroid hormone itself, 
rather than various antibodies, that causes headache in 
patients. Therefore, changes in thyroid hormone should 
be detected during treatment and follow-up. The mech-
anism between headache and thyrotoxicosis is not 
clear. Thus, more studies are needed to help clinicians 
diagnose and treat headache in these cases.

Abbreviations
SAT	� Subacute thyroiditis
CRP	� C-reactive protein
WBC	� White blood cell
ESR	� Erythrocyte sedimentation rate
CSF	� Cerebrospinal fluid
FT3	� Free triiodothyronine
FT4	� Free thyroxine
TRAb	� Thyroid-stimulating hormone receptor antibody
TPOAb	� Thyroid peroxidase antibody
TGAb	� Thyroglobulin antibody
NSAIDs	� Non-Steroidal Antiinflammatory Drugs

Acknowledgements
Not applicable.

Authors’ contributions
CH collected and analyzed the data, drafted the paper. SS helped to collect 
and analyze the data. JY directed and revised the manuscript. All authors read 
and approved the final version of the manuscript.

Funding
There is no funding source.

Availability of data and materials
All data related to this report are kept at Huzhou Central Hospital, Affiliated 
Central Hospital of Huzhou University (Zhejiang Province, China), and are avail-
able from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Written informed consent was obtained from all participants for the original 
data collection. Ethical approval for this investigation was obtained from the 
Research Ethics Committee of the Huzhou Center Hospital.

Consent for publication
Written informed consent was obtained from the patient for publication of 
the case report.

Competing interests
The authors declare that they have no conflict of interests.

Received: 1 August 2022   Accepted: 1 March 2023

References
	1.	 Alfadda AA, Sallam RM, Elawad GE, Aldhukair H, Alyahya MM. Subacute 

thyroiditis: clinical presentation and long term outcome. Int J Endocrinol. 
2014;2014:794943.

	2.	 Stasiak M, Michalak R, Stasiak B, Lewinski A. Clinical characteristics of 
subacute thyroiditis is different than it used to be - current state based on 
15 years own material. Neuro Endocrinol Lett. 2019;39(7):489–95.

	3.	 Brancatella A, Ricci D, Viola N, Sgrò D, Santini F, Latrofa F. Subacute 
Thyroiditis After Sars-COV-2 Infection. J Clin Endocrinol Metab. 
2020;105(7):dgaa276.

	4.	 Tsai CH, Lee JJ, Liu CL, Tzen CY, Cheng SP. Atypical subacute thyroiditis. 
Surgery. 2010;147(3):461–2.

	5.	 Daniels GH. Atypical subacute thyroiditis: preliminary observations. 
Thyroid. 2001;11(7):691–5.

	6.	 Ruggeri RM, Campennì A, Deandreis D, Siracusa M, Tozzoli R, 
PetranovićOvčariček P, Giovanella L. SARS-COV-2-related immune-
inflammatory thyroid disorders: facts and perspectives. Expert Rev Clin 
Immunol. 2021;17(7):737–59.

	7.	 Ralli M, Angeletti D, Fiore M, D’Aguanno V, Lambiase A, Artico M, de 
Vincentiis M, Greco A. Hashimoto’s thyroiditis: An update on pathogenic 
mechanisms, diagnostic protocols, therapeutic strategies, and potential 
malignant transformation. Autoimmun Rev. 2020;19(10):102649.

	8.	 Ruggeri RM, Campennì A, Giuffrida G, Trimboli P, Giovanella L, Trimarchi 
F, Cannavò S. Endocrine and metabolic adverse effects of immune 
checkpoint inhibitors: an overview (what endocrinologists should know). 
J Endocrinol Invest. 2019;42(7):745–56.

	9.	 Komiya I, Tomoyose T, Yagi N, Ouchi G, Wakugami T. A case of thyrotoxi-
cosis-induced anemia in a patient with painless thyroiditis. Thyroid Res. 
2021;14(1):9.

	10.	 Caturegli P, De Remigis A, Rose N. Hashimoto thyroiditis: clinical and 
diagnostic criteria. Autoimmun Rev. 2014;13(4–5):391–7.

	11.	 Takizawa T, Kurihara I, Suzuki N, Nakahara J, Shibata M. Painless Thyroiditis 
Presenting with Headache. Intern Med. 2021;60(16):2693–6.

	12.	 Ross DS, Burch HB, Cooper DS, Greenlee MC, Laurberg P, Maia AL, Rivkees 
SA, Samuels M, Sosa JA, Stan MN, Walter MA. 2016 American Thyroid 
Association Guidelines for Diagnosis and Management of Hyperthyroid-
ism and Other Causes of Thyrotoxicosis. Thyroid. 2016;26(10):1343–421.

	13.	 Sato J, Uchida T, Komiya K, Goto H, Takeno K, Suzuki R, Honda A, Himuro 
M, Watada H. Comparison of the therapeutic effects of prednisolone and 
nonsteroidal anti-inflammatory drugs in patients with subacute thyroidi-
tis. Endocrine. 2017;55(1):209–14.

	14.	 Benbassat CA, Olchovsky D, Tsvetov G, Shimon I. Subacute thyroiditis: 
clinical characteristics and treatment outcome in fifty-six consecu-
tive patients diagnosed between 1999 and 2005. J Endocrinol Invest. 
2007;30(8):631–5.

	15.	 Sencar ME, Calapkulu M, Sakiz D, Hepsen S, Kus A, Akhanli P, Unsal IO, 
Kizilgul M, Ucan B, Ozbek M, Cakal E. An Evaluation of the Results of the 
Steroid and Non-steroidal Anti-inflammatory Drug Treatments in Suba-
cute Thyroiditis in relation to Persistent Hypothyroidism and Recurrence. 
Sci Rep. 2019;9(1):16899.

	16.	 Das K, Chainy GB. Thyroid hormone influences antioxidant defense 
system in adult rat brain. Neurochem Res. 2004;29(9):1755–66.

	17.	 Villanueva I, Alva-Sánchez C, Pacheco-Rosado J. The role of thyroid hor-
mones as inductors of oxidative stress and neurodegeneration. Oxid Med 
Cell Longev. 2013;2013:218145.

	18.	 Mancini A, Raimondo S, Di Segni C, Persano M, Gadotti G, Silvestrini 
A, Festa R, Tiano L, Pontecorvi A, Meucci E. Thyroid hormones and 



Page 5 of 5Huang et al. BMC Endocrine Disorders           (2023) 23:53 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

antioxidant systems: focus on oxidative stress in cardiovascular and 
pulmonary diseases. Int J Mol Sci. 2013;14(12):23893–909.

	19.	 Borkum JM. Migraine Triggers, Oxidative Stress, and the Thyroid. Head-
ache. 2016;56(4):784–5.

	20.	 Boonyatarp K, Samintharapanya K, Vongchaiudomchoke T, Wachi-
raphansakul N. Subacute Thyroiditis Presenting as Idiopathic Intracranial 
Hypertension. Case Rep Endocrinol. 2021;2021:9203319.

	21.	 Nguyen J, Joseph D. Graves’ disease in an adolescent presenting with 
increased intracranial pressure and bilateral papilledema. Endocrinol 
Diabetes Metab Case Rep. 2022;2022:22–0240.

	22.	 Headache Classification Committee of the International Headache 
Society (IHS). The International Classification of Headache Disorders, 3rd 
edition (beta version). Cephalalgia. 2013;33(9):629–808.

	23.	 Malainou C, Herold S. Influenza. Internist (Berl). 2019;60(11):1127–35.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Subacute thyroiditis presenting as simple acute headache was misdiagnosed as meningitis: case report and literature review
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


