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psychosis from medical conditions, which include thy-
roid abnormalities [3]. Thyrotoxicosis is defined as a state 
in which increased levels of circulating thyroid hormones 
are observed and is a state that can be life-threatening 
and requires prompt medical attention [4]. Thyrotoxico-
sis presenting with psychosis has been reported, though 
the cases are few [5]. Fewer still are cases in which psy-
chiatric symptoms persist after thyrotoxicosis is treated 
[6]. However, most patients with acute psychiatric condi-
tions post-treatment have underlying hypothyroid levels 
with seizures [8]. This underscores the rarity of this case, 
as there have been few to no reports of post-treatment 
acute psychosis with euthyroid levels requiring antipsy-
chotic medications and extensive inpatient psychiatric 
admission.

Background
Psychosis, as defined by the Diagnostic Standard Man-
ual V, is abnormalities in two or more of the following 
five domains of delusions, hallucinations, disorganized 
speech, grossly disorganized or abnormal behavior 
and negative symptoms (i.e. alogia, avolition or dimin-
ished emotional expression,) with one abnormality in 
the domain of delusion, hallucinations or disorganized 
speech [1]. The etiology of psychosis in patients is often 
multifactorial and most often seen in primary thought 
disorders such as schizophrenia or schizoaffective dis-
orders [2]. Uncommonly, patients may also develop 
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Abstract
Background  This case report is of a patient with psychosis secondary to thyrotoxicosis that persisted and reemerged 
after definitive treatment of thyroidectomy, which is a unique occurrence in the literature.

Case presentation  This patient is a male between 30 and 35 years of age with a history of Graves Disease and 
no past psychiatric history who was admitted to the hospital due to psychosis secondary to thyrotoxicosis. 
The thyrotoxicosis was treated with surgical removal, but the psychotic symptoms persisted after surgery and 
normalization of standard thyroid functional measures. The symptoms were of sufficient significance for inpatient 
psychiatric hospitalization, a rare occurrence. Ultimately after an extended stay in the psychiatric unit, the patient’s 
symptoms stabilized with a second-generation antipsychotic, and the patient was discharged from the psychiatric 
unit.

Conclusion  This case is evidence that the link between psychosis and hyperthyroidism is still poorly understood due 
to the patient’s psychotic symptoms persisting after the definitive treatment of thyroidectomy and the fact that it 
required anti-psychotic medications for normalization.
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Case presentation
Condition and history
In this case, a 30–35 year old African American male, 
with a past medical history of Graves Disease diagnosed 
in 2020 on methimazole and no past psychiatric his-
tory, presented to the emergency department (ED) with 
altered mental status (AMS). The patient could not pro-
vide history at the time of arrival due to AMS and disor-
ganized behavior, so most history was initially provided 
by the patient’s mother. Per mother, the patient’s behavior 
over the prior two months was uncharacteristic, includ-
ing posting threatening messages on social media, pur-
chasing firearms, being incarcerated for stealing work 
property, and delusions such as believing he was a vil-
lain destined to kill superheroes. In addition, the patient 
had homicidal ideation towards family members, lead-
ing his mother to no longer feel safe in his presence. The 
mother reported a history of abnormal behavior a month 
before the patient’s diagnosis of Graves’ Disease in 2020 
in which the patient was paranoid, anorexic, and had 
insomnia. At that time, the patient was stabilized with 
methimazole and had complied with his medication until 
two months before this admission.

Examination, results and intensive care unit (ICU) stay
When the patient arrived at the ED, the patient was agi-
tated, uncooperative, and combative, requiring restraints 
and sedation by a combination of Haloperidol (Haldol) 
10  mg/ Midazolam (Versed) 2  mg intramuscular. Ini-
tially, the ED believed the patient’s symptoms were due 
to a brief psychotic episode or drug-related psychosis, 
so the patient was transferred to the psychiatric emer-
gency unit. The urine drug screen was positive for can-
nabinoids with a false positive for benzodiazepines from 
the required sedation of Haldol 10 mg/Versed 2 mg IM. 
The patient denied any other history of illicit substance 
use and no previous, documented records of stimulant 
use disorder were identified. Overnight, the patient had 
persistent tachycardia of > 110 heart rate, so a thyroid 
panel was initiated, which resulted in Thyroid Stimulat-
ing Hormone (TSH) < 0.0005 and free T4 (fT4) > 7.770, 
evidence for a thyrotoxicosis induced psychosis. Other 
labs included a complete blood count and a complete 
metabolic panel, which were benign.

The patient was admitted to the Intensive Care Unit 
(ICU) to treat his thyrotoxicosis. While in the ICU, the 
patient reported paranoia, and persecutory delusions 
causing distress due to concerns that he was the subject 
of the medical staff’s discussions in the hallway. Nursing 
reported that the patient was concerned that the medical 
staff had malicious intentions, so psychiatry started the 
patient on Olanzapine 10  mg twice a day (BID). Endo-
crine was consulted and initiated Propranolol 60  mg 
three times a day (TID) and Methimazole 30  mg BID 

and noted thyromegaly and peripheral tremors on physi-
cal exam. During the two days in the ICU, the patient’s 
thyroid levels improved with decreased paranoia and 
combativeness, and he was transferred to the hospital’s 
internal medicine floor for continued monitoring. The 
endocrine team recommended a thyroidectomy due to 
his recent history of noncompliance and the high mor-
tality risk of thyrotoxicosis. Once the patient had a nor-
mal fT4 level of 2.27ng/dL, otolaryngology performed a 
total thyroidectomy, and the patient was transferred back 
to the inpatient hospital floor for continued monitoring. 
With no evidence of psychosis and overall improvement 
in behavior on postoperative day (POD) 1, Olanzapine 
10 mg BID was decreased to once nightly.

Psychiatric management and inpatient psychiatry unit stay
On POD 6, the patient’s paranoia towards hospital staff 
returned even with reassuring labs of parathyroid hor-
mones (PTH) 41.3pg/ml and calcium 8.9mmol/L, good 
adherence to Levothyroxine (Synthroid) 137 mcg daily, 
and a benign physical exam. The patient was then trans-
ferred to the inpatient psychiatric unit and diagnosed 
with a psychotic disorder due to hyperthyroidism, with 
delusional disorder. The patient continued Synthroid 137 
mcg/daily in the psychiatric unit and restarted Olanzap-
ine 10 mg BID. Olanzapine 10 mg BID was down-titrated 
to 10  mg nightly for better patient compliance with a 
simplified regimen and to avoid oversedation from higher 
doses of an antipsychotic. After day two on the psychi-
atric floor, the patient’s psychosis symptoms abated on 
the antipsychotic. Upon questioning, the patient had no 
recollection of the past two months, including most of 
his hospital stay. Ultimately, the patient showed greater 
insight into his illness and understood the need for 
strong medical compliance and outpatient follow-up. The 
patient was discharged on Synthroid 137 mcg daily and 
Olanzapine 10 mg daily. Post hospitalization, the patient 
was lost to follow up.

Discussion and conclusions
The current case report describes a 30-35-year-old Afri-
can American male with no past psychiatric history who 
presented with psychotic-like symptoms and was ulti-
mately found to have psychotic disorder due to hyperthy-
roidism. The hyperthyroidism was treated with surgical 
removal, but uniquely, the psychotic symptoms persisted 
post-operatively even with evidence of euthyroid, normal 
PTH and calcium levels. The symptoms were significant 
enough to lead to multiple-day inpatient psychiatric hos-
pitalization. Ultimately, the patient was treated with a 
second-generation antipsychotic Olanzapine, resolving 
the psychotic symptoms.
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Psychiatric condition and beta-adrenergic activation in 
hyperthyroidism
Although the overlap between symptoms of hyperthy-
roidism and psychiatric conditions is significant, vital 
signs and physical exam abnormalities often can distin-
guish between the two. Persistent tachycardia can distin-
guish between psychiatric conditions such as mania or 
psychosis and hyperthyroidism. However, one must use 
caution to use those objective measures, as tachycardia 
can often exist in co-morbid psychiatric conditions such 
as anxiety, substance use, or several other medical condi-
tions (6; 9). In hyperthyroidism, there is an overactivation 
of beta-adrenergic receptor mediation of catecholamines, 
which could cause agitation, aggression, and tachycardia 
[3]. In our case, the patient had benign vital sign param-
eters initially, with no tachycardia. He later developed 
tachycardia which led to thyroid testing, so vital signs 
were useful in formulating the differential diagnosis.

Comparison of current case to past cases of psychosis 
secondary to thyrotoxicosis
Previous case reports have shown that psychosis sec-
ondary to thyrotoxicosis have multiple primary psychi-
atric etiologies including depression and mania [5]. Our 
patient had unknown etiology of psychosis, but our lead-
ing differentials were related to medical condition (thyro-
toxicosis), primary thought disorder such as unspecified 
schizophrenia spectrum or other psychotic disorder or 
due to substance-induced psychotic disorder secondary 
to cannabis use. Interestingly, for psychosis secondary to 
thyrotoxicosis, most case reports have a majority of non-
primary thought disorders as etiology [5].

Pathogenesis of thyrotoxicosis-induced psychosis
There is a prevalence of data that suggests beta-adren-
ergic activation would help explain the similarity of thy-
rotoxicosis to symptoms such as mania, aggression or 
anxiety (6;9). However, the connection of thyrotoxicosis 
to psychosis is less clear. It is thought that, in Graves Dis-
ease, the increase in TSH receptor (TSHR) antibodies 
activates TSH receptors in the hippocampus and cere-
brum, producing neuropsychiatric symptoms [14]. In 
addition, studies have shown altered glucose metabolism 
in limbic structures in patients with hyperthyroid disease 
states implicating the limbic system in the manifestation 
of psychiatric symptoms [14, 15]. Psychosis brain imag-
ing studies indicate that the frontal lobe and limbic lobe 
are impacted in schizophrenia perhaps further explaining 
the link [5, 9, 10].

Treatment
Treating thyrotoxicosis-induced psychosis typically 
involves a combination of medical and psychiatric treat-
ment. The primary goal is to reduce the thyroid hormone 

levels to normal ranges with antithyroid medications 
such as Methimazole and Propyluracil, but those effects 
may not be seen for several weeks. Therefore, more inva-
sive treatments could be necessary such as thyroidectomy 
or radioactive iodine ablation [7]. Symptomatically, beta-
blockers have a unique role in treatment of thyrotoxicosis 
induced psychosis as they are indicated for thyrotoxicosis 
treatment but also indicated for treatment of anxiety, a 
psychiatric illness. They provide a dual role in their indi-
cation. Psychiatric evaluation is recommended in these 
patients to rule out organic psychiatric illness like bipolar 
disorder or anxiety or panic attacks. In terms of psychi-
atric medications, if psychotic symptoms persist, second 
generation antipsychotics such as Risperidone or Olan-
zapine may be indicated. First generation antipsychotic 
could help but there are case reports of Haldol causing 
dystonia and even thyroid storm in some patients [16]. 
Lithium is a unique medication in that it is approved by 
the U.S Food and Drug Administration for treatment of 
acute mania and has well-known antithyroid properties. 
Ultimately, patients should have psychiatric and medical 
outpatient follow ups to monitor for signs of psychosis 
and thyroid levels.

Significance
This case presentation is one of many reports display-
ing psychosis due to hyperthyroidism. However, there 
are few reports of patients having two instances of acute 
psychosis in one hospital admission with one instance 
of psychosis being POD6 of a thyroidectomy (5; 7; 9). In 
terms of medication, olanzapine’s mechanism of action 
of antagonizing dopamine D2 receptors in the mesolim-
bic pathway could explain the decrease in delusions and 
disorganized behavior once this medication was started 
[12].

When patients present to the ED with psychosis, it is 
important to have hyperthyroidism on the differential 
and to order TSH/triiodothyronine (T3)/fT4 labs. Thy-
rotoxicosis’ high mortality rate of 8–25% increases the 
urgency of immediate treatment with antithyroid medi-
cations. On physical examination, persistent tachycardia 
and thyromegaly are typical findings guiding workup 
toward thyrotoxicosis-induced psychosis. One must use 
caution in using objective measures alone, as tachycardia 
can often exist in co-morbid psychiatric conditions such 
as anxiety and substance use, displaying the importance 
of ordering thyroid labs.

This case’s acute psychosis after thyroidectomy is not 
fully understood, and more research on Graves’ Dis-
ease complications post-thyroidectomy needs to be per-
formed to understand the etiology of this rebound acute 
psychosis. However, this case displays the importance of 
medication compliance with antithyroid medication in 
Graves Disease patients. This patient’s ED presentation 
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could have been averted if he was compliant with the pre-
scribed Methimazole. This case demonstrates the need 
for extended monitoring of Graves Disease patients post-
thyroidectomy. This patient was asymptomatic POD1-4, 
but POD5, the patient redeveloped delusional thinking 
and combativeness. The patient could have developed 
these neuropsychiatric issues at home with the inability 
to adhere to his Synthroid and Olanzapine medications. 
Close follow-ups are needed in these patients to moni-
tor TSH/T3/fT4 labs and assess instances of psychosis or 
psychiatric abnormalities.

Limitations and Future Studies
Limitations of this case include lack of long-term follow 
up to see how long the symptoms of psychosis persisted 
and if the anti-psychotic effectively treated those symp-
toms. It is unclear if the patient has an underlying pri-
mary thought disorder that was the actual etiology of the 
psychotic symptoms after removal of the thyroid. Due to 
the diagnostic time frame and clinical course of primary 
thought disorders like schizophrenia and schizoaffective 
disorder, it can often take years before an accurate diag-
nosis can be achieved. Future studies can explore the true 
prevalence of psychosis due to thyrotoxicosis or discover 
the true incidence of psychosis persisting even after 
treatment of medical conditions that cause psychosis.

Abbreviations
AMS	� Altered Mental Status
ED	� Emergency Department
fT4	� Free-Thyroxine
Haldol	� Haloperidol
ICU	� Intensive Care Unit
Synthroid	� Levothyroxine
Versed	� Midazolam
POD	� Postoperative Day
PTH	� Parathyroid Hormone
TID	� Three Times a Day
TSHR	� Thyroid Stimulating Hormone Receptor
TSH	� Thyroid Stimulating Hormone
T3	� Triiodothyronine
BID	� Twice a Day

Acknowledgements
Not Applicable.

Authors’ contributions
SK major contributor in writing manuscript; gathered the history from 
the patient and family; consented the patient for publication; physician 
overseeing the treatment of the patient. WT editor of the manuscript; major 
contributor in writing the manuscript; gathered the history from the patient 
and family. ZC editor of the manuscript; gathered the history from the patient 
and collateral KF editor of the manuscript. SK editor of the manuscript; 
attending physician overseeing the treatment of patient; consented the 
patient for publication.

Funding
Not Applicable.

Data Availability
Not Applicable.

Declarations

Ethics approval and consent to participate
Not Applicable.

Consent for publication
Informed consent for publication was obtained. The patient was contacted 
and the risks, benefits, and alternatives for this case report were explained to 
the patient. There was also an opportunity for the patient to ask questions, 
and the patient sign a consent form, and it was witnessed and is in the 
patient’s medical chart. The primary author performed the informed consent.

Competing interests
The authors declare that they have no competing interests.

Received: 3 August 2023 / Accepted: 27 September 2023

References
1.	 Glasheen C, Center for Behavioral Health Statistics and Quality (U.S.), Research 

Triangle Institute. Impact of the DSM-IV to DSM-5 changes on the National 
Survey on Drug Use and Health. Rockville, Maryland: Substance Abuse and 
Mental Health Services Administration, Center for Behavioral Health Statistics 
and Quality,; 2016. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK519697/ [NCBI].

2.	 Calabrese J, Al Khalili Y, Shaheen K. Psychosis (Nursing). StatPearls. Treasure 
Island (FL)2023. Avaiable from https://www.ncbi.nlm.nih.gov/books/
NBK546579/ [NCBI].

3.	 Bunevicius R, Prange AJ Jr. Psychiatric manifestations of Graves’ hyperthyroid-
ism: pathophysiology and treatment options. CNS Drugs. 2006;20(11):897–
909. Available from https://pubmed.ncbi.nlm.nih.gov/17044727/ [PubMed].

4.	 Blick C, Nguyen M, Jialal I. Thyrotoxicosis. StatPearls. Treasure Island (FL)2023. 
Available from https://pubmed.ncbi.nlm.nih.gov/29489233/ [PubMed].

5.	 Brownlie BE, Rae AM, Walshe JW, Wells JE. Psychoses associated with thyro-
toxicosis - ‘thyrotoxic psychosis.‘ A report of 18 cases, with statistical analysis 
of incidence. Eur J Endocrinol. 2000;142(5):438 – 44. Available from https://
pubmed.ncbi.nlm.nih.gov/10802519/.

6.	 Bunevicius R, Velickiene D, Prange AJ. Jr. Mood and anxiety disorders in 
women with treated hyperthyroidism and ophthalmopathy caused by 
Graves’ disease. Gen Hosp Psychiatry. 2005;27(2):133-9. Available from https://
pubmed.ncbi.nlm.nih.gov/15763125/ [PubMed] [Google Scholar].

7.	 Genovese BM, Noureldine SI, Gleeson EM, Tufano RP, Kandil E. What is the 
best definitive treatment for Graves’ disease? A systematic review of the 
existing literature. Ann Surg Oncol. 2013;20(2):660-7. Available from https://
pubmed.ncbi.nlm.nih.gov/22956065/ [PubMed].

8.	 Kaushal D, Rajan N, Aneja J, Nathvani M, Shukla R. Acute Psychosis 
Consequent to Total Thyroidectomy: An Etiological Conundrum. Cureus. 
2020;12(7):e9244. Available from https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7430684/ [PubMed].

9.	 Desai D, Zahedpour Anaraki S, Reddy N, Epstein E, Tabatabaie V. Thyroid 
Storm Presenting as Psychosis. J Investig Med High Impact Case Rep. 
2018;6:2324709618777014. Available from https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC5960855/ [PubMed].

10.	 Butler T, Weisholtz D, Isenberg N, Harding E, Epstein J, Stern E et al. Neuroim-
aging of frontal-limbic dysfunction in schizophrenia and epilepsy-related psy-
chosis: toward a convergent neurobiology. Epilepsy Behav. 2012;23(2):113 – 
22. Available from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3339259/ 
[PubMed].

11.	 Miao Q, Zhang S, Guan YH, Ye HY, Zhang ZY, Zhang QY et al. Reversible 
changes in brain glucose metabolism following thyroid function normal-
ization in hyperthyroidism. AJNR Am J Neuroradiol. 2011;32(6):1034-42. 
Available from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8013137/ 
[PubMed].

12.	 Thomas K, Saadabadi A, Olanzapine. StatPearls. Treasure Island (FL)2023. 
Available from https://www.ncbi.nlm.nih.gov/books/NBK532903/ [NIH].

13.	 Ono Y, Ono S, Yasunaga H, Matsui H, Fushimi K, Tanaka Y. Factors Associated 
With Mortality of Thyroid Storm: Analysis Using a National Inpatient Database 

https://www.ncbi.nlm.nih.gov/books/NBK519697/
https://www.ncbi.nlm.nih.gov/books/NBK519697/
https://www.ncbi.nlm.nih.gov/books/NBK546579/
https://www.ncbi.nlm.nih.gov/books/NBK546579/
https://pubmed.ncbi.nlm.nih.gov/17044727/
https://pubmed.ncbi.nlm.nih.gov/29489233/
https://pubmed.ncbi.nlm.nih.gov/10802519/
https://pubmed.ncbi.nlm.nih.gov/10802519/
https://pubmed.ncbi.nlm.nih.gov/15763125/
https://pubmed.ncbi.nlm.nih.gov/15763125/
https://pubmed.ncbi.nlm.nih.gov/22956065/
https://pubmed.ncbi.nlm.nih.gov/22956065/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7430684/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7430684/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5960855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5960855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3339259/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8013137/
https://www.ncbi.nlm.nih.gov/books/NBK532903/


Page 5 of 5Kothari et al. BMC Psychiatry          (2023) 23:750 

in Japan. Medicine (Baltimore). 2016;95(7):e2848. Available from https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC4998648/ [PubMed].

14.	 Holmberg MO, Malmgren H, Berglund P, Bunketorp-Kall L, Heckemann RA, 
Johansson B et al. Structural brain changes in hyperthyroid Graves’ disease: 
protocol for an ongoing longitudinal, case-controlled study in Goteborg, 
Sweden-the CogThy project. BMJ Open. 2019;9(11):e031168. Available from 
https://bmjopen.bmj.com/content/9/11/e031168.

15.	 Luan S, Bi W, Shi S, Peng L, Li Z, Jiang J et al. Thyrotropin receptor signal-
ing deficiency impairs spatial learning and memory in mice. J Endocrinol. 
2020;246(1):41–55. Available from https://joe-bioscientifica-com.ummc.idm.
oclc.org/view/journals/joe/246/1/JOE-20-0026.xml.

16.	 Emul M, Sakalli A, Erol TC, Ertan T. Thyrotoxic psychosis in an elderly woman 
and haloperidol use: a case report. Psychogeriatrics. 2013;13(1):49–51. 
Available from https://onlinelibrary.wiley.com/doi/full/https://doi.
org/10.1111/j.1479-8301.2012.00404.x.

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

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4998648/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4998648/
https://bmjopen.bmj.com/content/9/11/e031168
https://joe-bioscientifica-com.ummc.idm.oclc.org/view/journals/joe/246/1/JOE-20-0026.xml
https://joe-bioscientifica-com.ummc.idm.oclc.org/view/journals/joe/246/1/JOE-20-0026.xml
https://onlinelibrary.wiley.com/doi/full/
https://doi.org/10.1111/j.1479-8301.2012.00404.x
https://doi.org/10.1111/j.1479-8301.2012.00404.x

	﻿Psychosis secondary to thyrotoxicosis that persisted post-thyroidectomy: a case report
	﻿Abstract
	﻿Background
	﻿Case presentation
	﻿Condition and history
	﻿Examination, results and intensive care unit (ICU) stay
	﻿Psychiatric management and inpatient psychiatry unit stay

	﻿Discussion and conclusions
	﻿Psychiatric condition and beta-adrenergic activation in hyperthyroidism
	﻿Comparison of current case to past cases of psychosis secondary to thyrotoxicosis
	﻿Pathogenesis of thyrotoxicosis-induced psychosis
	﻿Treatment
	﻿Significance
	﻿Limitations and Future Studies

	﻿References


