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The brain is a major target organ for thyroid hormones

High concentrations of T3 receptors are found in the amygdala and 
hippocampus. These receptors, in turn, are able to influence 

neural activity. 

The effects of thyroid dysregulation on brain function are variable 
at different stages of life. The thyroid is important for both the 

maturation of the central nervous system and the maintenance of 
homeostasis.





Hypothyroidism and Central Nervous Systems

Deficiency in fetal life or at birth leads to impaired neurologic 
development, including hypoplasia of cortical neurons

Developmental  delay

mental retardation

&



Cerebral blood flow is reduced in hypothyroidism

cerebral hypoxia

memory defects

behavioral and psychiatric symptoms 
(paranoid or depressive type)

confusional attacks and syncope, which may be prolonged and 
can lead to stupor or coma

Epileptic seizures



Hypothyroidism is usually divided into two conditions:

1) Overt hypothyroidism is defined as an elevated serum TSH level 
with a low free T4 (fT4) level

Therapy for overt hypothyroidism is always indicated, and 
symptoms of mood or cognitive deficits improve (although 
perhaps not completely resolve) with therapy.



2) Subclinical hypothyroidism :
it is common, especially in the older population with prevalent cognitive 
issues. while “subclinical” hypothyroidism is defined as an elevated TSH
with a normal fT4. 

Many clinic patients complain of poor quality of life and fatigue, which 
are often associated with psychiatric co-morbidity. 

If the TSH level is mildly elevated, the patient and provider assume the 
mild hypothyroidism has caused the symptoms. 

However, these symptoms often do not resolve with L-T4 treatment, 
raising the question of whether they were due to the thyroid 
abnormality .???

The association between  mild hypothyroidism and psychiatric 
presentation is commonly overlooked as an etiology for behavioral, 
affective, and cognitive changes.



Mood
The etiology remains theoretical, but a few intriguing hypotheses 

have been proposed. 

The concept that a central pathologic factor in the development of 
depression is a central serotonergic deficiency may be linked to 

hypothyroidism by the findings that brain serotonin levels 
correlate positively with T3 levels .

Depression or anxiety symptoms are reported to be more common 
in subclinical hypothyroid patients, compared to the general 

population???

However, this is not a universal finding .In fact, the largest studies 
found no differences in depression or anxiety between euthyroid

and subclinical hypothyroid subjects



Cognition

Subclinical hypothyroidism is not associated with widespread or 
severe cognitive deficits .

The most recent study followed over 5800 participants aged 30–82 
years for 3–5 years. There were no baseline or follow-up 
differences in cognitive measures between subjects with 
subclinical hypothyroidism versus those with normal thyroid 
function. 

This is the largest longitudinal study to date with repeated 
measures of thyroid function and cognition, and convincingly 
shows that mild hypothyroidism does not have a major effect on 
cognitive function.



Cushing’s syndrome (CS) 

is a relatively rare but serious condition that results from chronic 
hypercortisolism. It causes significant morbidity and mortality due 

to cardiovascular, metabolic, and psychiatric sequelae.

Because psychiatric symptoms might precede, occur during, or 
remain after the duration of illness , it is particularly important to 
recognize that psychiatric manifestations to monitor psychiatric 
symptoms throughout disease course, and to continue to follow 
up on symptom severity and quality of life measures even after 

resolution of hyper cortisolemia



Clinicians should consider CS as a differential diagnosis when 
determining the diagnosis of a new-onset psychiatric illness or 

prolonged psychiatric symptoms.



Psychiatric symptoms

Psychiatric symptoms were present in 20 to 83 percent of patients 
with CS.
These psychiatric manifestations included :
depression (55–81%)
anxiety (12%)
mania or hypomania (3–27%)
confusion (1%)
psychosis (8%)
panic disorder (53%)

These symptoms were present in the prodromal phase, during the 
course of the illness, and even persisted after resolution of CS.



Research found that patients with CS made more errors in 
categorizing facial expressions and had less activation in 

emotion-processing centers of the brain 

due to cortisol dysregulation.

This was true even in patients who had been cured of CS for many 
years.



In comparison with patients with other forms of pituitary tumors, 
patients with CS had higher scores for depression and anxiety 

questionnaires.



Fear of needles in children with type 1 diabetes mellitus on 
multiple daily injections

• belonephobia (fear of needles and pins)
• trypanophobia (fear of injections) 
Such anxieties are not rare, and they can discourage 
important medical care.



Patients with a more intense fear of needles have higher HbA1c 
levels and less frequent blood sugar monitoring. 

Identifying these patients may help improve glycemic control.



At first: fear of needles 

(that usually resolve by relaxation techniques)

Step by step: countless requests ( candy….)

Poor control glycemia



Thank you


