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Abstract
Neuropsychiatric symptoms, especially acute psychosis (often referred to as myxedema mad-
ness or psychosis), are rare but possible clinical presentations of patients with hypothyroidism. 
A 42-year-old woman with papillary thyroid carcinoma and recent total thyroidectomy had 
developed flat affect, paranoid delusion, and visual and auditory hallucination during inpa-
tient admission for elective radioactive iodine treatment. On admission, her history and phys-
ical exam did not reveal symptoms and signs of significant hypothyroidism. Other medical 
causes of acute psychosis were excluded, and the patient was immediately treated with thy-
roid hormone replacement therapy. Subsequently, her thyroid function normalized, and her 
psychotic symptoms gradually improved. Although there is a lack of classic signs and symp-
toms of hypothyroidism, myxedema madness should be recognized as one of the potentially 
treatable causes of acute psychosis.
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Introduction

Hypothyroidism is a common condition affecting up to 10% of the adult general popu-
lation [1] and can have an impact on almost every organ system in the body. Common 
classic clinical presentation of hypothyroidism includes fatigue, unintentional weight gain, 
dry skin, edema, myalgia, constipation, cold intolerance, and hoarseness [1]. Considering 
that most of the symptoms and signs of hypothyroidism are nonspecific, they may vary in 
presentation and severity among patients. Hypothyroidism is often underdiagnosed, especially 
in elderly female patients [2]. Moreover, other less common neuropsychiatric symptoms, 
such as psychomotor retardation, depression, cognitive impairment, and dementia, can 
also be found in patients with hypothyroidism [1]. Although the role of thyroid hormone in 
the regulation of mood, behavior, and cognitive function has been widely recognized, the 
potential impact of thyroid hormone imbalance, especially hypothyroidism, on neuropsy-
chiatric function still remains unclear and has not been well studied. One of the rare neuro-
psychiatric manifestations of hypothyroidism is psychosis, often referred to as myxedema 
madness or myxedema psychosis. In the present study, we hereby present a case of a patient 
who developed myxedema madness without presenting any classic signs or symptoms of 
hypothyroidism.

Case Presentation

A 42-year-old woman with papillary thyroid carcinoma and intermediate risk of recur-
rence underwent total thyroidectomy 7 weeks prior to an elective radioactive iodine (RAI) 
treatment; therefore, thyroid hormone replacement therapy was withheld. Her preadmission 
thyroid-stimulating hormone (TSH) level was over 100 mIU/mL. On the first day of admission, 
she was found to have flat affect, paranoid delusion, and visual and auditory hallucinations. 
She believed that her sister and hospital staffs were trying to harm her. She refused the RAI 
treatment and tried to leave the hospital. In retrospect, she reported her concern about her 
health and did not sleep well for 2 weeks prior to admission. She believed that there were 
devils in her house and her sister cast a spell over her. She also stated that she could foresee 
things in the future and hear threatening voices. She had no history of mental illness. Physical 
examination and baseline laboratory findings (i.e., complete blood count, electrolytes, liver 
function test, creatinine, and plasma glucose levels) were unremarkable, except for the TSH 
level of over 100 mIU/mL and a high thyroglobulin level of 73.4 ng/mL. Her mental status 
examination was normal, except for concentration deficit. Therefore, a psychiatry consultation 
was made, and the RAI treatment was deferred. She was diagnosed with hypothyroidism-
induced psychosis and was commenced on oral haloperidol, quetiapine, and levothyroxine 
100 μg daily. With multidisciplinary agreement, she was discharged from the RAI treatment 
unit and managed her psychotic symptoms and hypothyroidism in an outpatient setting. 
At her follow-up visit 2 weeks later, she reported that she no longer had any visual or auditory 
hallucination and became less paranoid. Her TSH level was still over 100 mIU/mL; however, 
her free T4 level was within normal ranges of 0.84 ng/dL (reference range, 0.7–1.48 ng/dL). 
At 2 months after discharge, her TSH level was decreased to 0.1 mIU/mL, along with increased 
free T3 and free T4 levels with the levels of 4.12 ng/dL (reference range, 1.88–3.18 pg/mL) 
and 1.81 ng/dL, respectively. Upon several follow-up visits, her symptoms continued to 
improve and finally resolved with her TSH and free thyroid hormone levels being consistently 
within the appropriate ranges. She was then re-scheduled for the RAI treatment with the use 
of recombinant human TSH (rhTSH) instead of levothyroxine withdrawal protocol. She had 
an uneventful RAI treatment with rhTSH protocol 4 months after the first attempt.
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Discussion

The term “myxedematous madness” was first described in 1949 by Richard Asher [3], 
who reviewed 14 cases of hypothyroidism associated with acute psychosis. Subsequently, 
even though a number of cases with myxedema psychosis have been continuously reported [4, 5], 
hypothyroidism is still one of the most common missed causes of organic psychosis [6, 7]. It might 
be caused by a lack of specific characteristics of psychotic symptoms, diagnostic criteria, 
correlation with the severity of hypothyroidism, and different responses to thyroid hormone 
supplement, thereby making the thyroid function test a routine laboratory investigation in 
patients with psychosis [7].

In patients with new-onset psychosis, the most important initial diagnostic evaluation is 
to rule out possible organic or secondary causes of psychosis. Some factors and features 
of psychotic symptoms are suggestive of medical causes rather than primary psychiatric 
disorders [8]. For instance, acute onset is known to be suggestive of a substance-induced or 
medical cause of psychosis, which was found in this patient given that her symptoms started 
2 weeks before the admission. Older age at onset, usually 40 years or older, is more common 
in patients with organic psychosis. Nonauditory hallucination is also suggestive of secondary 
causes of psychosis. However, this patient presented with both visual and auditory hallucination, 
which did not help much with differentiating secondary from primary psychosis. In addition, 
a lack of prodromal symptoms and family history of psychiatric disorders in this patient was 
also another clue suggesting medical psychiatric causes.

In general, the diagnosis of myxedema psychosis relies on the presence of hypothyroidism 
in the thyroid function test, as well as the exclusion of other secondary causes of psychosis. It 
is often seen in patients with overt hypothyroidism from Hashimoto thyroiditis [9] or thyroid 
cancer after a thyroidectomy [10], which was the case in this patient. Interestingly, the classic 
signs and symptoms of hypothyroidism may not present in patients with myxedema madness 
[5]. In terms of imaging investigations, white matter changes in the frontal lobe on a brain 
magnetic resonance imaging [4] and a generalized decrease in cerebral blood flow on single-
photon emission computed tomography studies [11, 12] have also been reported. Gupta et al. 
[13] also revealed a reversible decrease in overall wave activity on the electroencephalogram 
in a patient with suspected myxedema psychosis. Nevertheless, the sensitivity and specificity 
of these imaging techniques in diagnosing myxedema psychosis have never been studied. 
Response to thyroid hormone supplement could also be helpful for confirming the diagnosis 
[14], but some reports suggested that psychiatric symptoms may not respond well to thyroid 
hormone replacement [6, 9]. In this patient, a history of thyroidectomy, her age, the onset of 
the psychotic symptoms, a lack of prodromal period, and other possible secondary causes of 
acute psychosis, as well as an impressive response to thyroid hormone replacement therapy, 
all made myxedema psychosis the most likely diagnosis. Interestingly, given that our patient 
subsequently underwent an eventful RAI treatment with the use of rhTSH, this strategy seems 
to help prevent myxedema psychosis, which supports the previous report on TSH replacement 
being used as an alternative to levothyroxine withdrawal in patients with thyroid cancer who 
have a history of myxedema psychosis and require RAI ablation or treatment [10].

Conclusions

When evaluating patients with psychosis, hypothyroidism should be ruled out as one of 
the possible secondary causes of psychosis, especially in patients with a history of thyroid 
problems or thyroidectomy regardless of the presence of other signs and symptoms of hypo-
thyroidism or the level of T3 and T4 in the thyroid function test. There is no specific pattern 
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of psychosis or specific imaging or laboratory investigation. Furthermore, following thyroid 
hormone replacement therapy, psychiatric symptoms may persist or take longer than systemic 
symptoms to respond. One of the possible approaches to preventing myxedema psychosis in 
patients with thyroid cancer is the use of rhTSH for increasing TSH levels before undergoing 
RAI ablation or treatment.
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