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Background: Thyroxine is closely related to cardiovascular diseases, such as coronary
heart disease, ventricular arrhythmia, atrioventricular block, myocardial systolic weak-
ness, pericardial effusion, low cardiac output and hypertension. Previous studies have
also found that hypothyroidism can also lead to mental disorders. Here, we present
a rare case of severe hypothyroidism patient accompanied by sick sinus syndrome
(SSS) as a cardiovascular manifestation needing cardiac pacing and severe mental
disorders.

Case Presentation: A 42-year-old female patient, previously healthy, was referred to our
hospital because of bradycardia complicated with sick sinus syndrome which requiring
cardiac pacing and severe mental disorders. Her clinical features along with laboratory
findings strongly suggested that the patient had severe hypothyroidism with sick sinus
syndrome and mental disorders, both of which were reversible and successfully treated
with levothyroxine.

Conclusion: This is the first reported case of hypothyroidism with sick sinus syndrome
requiring pacemakers and psychiatric disorders, and the symptoms can be improved and
reversed after thyroxine supplementation. This case highlights the importance of hypothyr-
oidism screening when faced with unexplained psychosis or sick sinus syndrome, especially
if combined.
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Background
Thyroxine is closely related to cardiovascular diseases, and in some cases it is
recommended that patients with heart diseases should be routinely tested for

' As we all know, cardiovascular complications of severe

thyroid function.
hypothyroidism include coronary heart disease, ventricular arrhythmia, atrio-
ventricular block, myocardial systolic weakness, pericardial effusion, low
cardiac output and hypertension.” Rarely, hypothyroidism can cause severe
sick sinus syndrome requiring pacemaker treatment.” Previous studies have
also found that hypothyroidism can also lead to mental disorders.>** We herein
report a rare case of hypothyroidism accompanied by sick sinus syndrome
(SSS) as a cardiovascular manifestation and severe mental disorders, both of
which were reversible and successfully treated with levothyroxine. We present

the following case in accordance with the CARE reporting checklist.
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Case Presentation

A 42-year-old female patient, previously healthy, was
referred to our hospital because of bradycardia complicated
with sick sinus syndrome and severe mental disorders. Her
chief complaint was “general edema with fatigue for 4 years,
aggravation with mental disorder and blackness for 1
month”. The patient developed generalized edema and dis-
comfort 4 years ago, with fatigue and poor spirit, with
anorexia, abdominal distension, constipation, with chills,
with memory loss, with swelling of the hands and feet,
with chest palpitations. One month prior to admission to
our hospital, the patient developed black haze, syncope,
and serious mental problems, such as auditory hallucina-
tions, persecution delusions, and violent behavior. And she
was admitted to the local psychiatric hospital, and consid-
ered the acute transient mental disorder: schizophrenia. In
the hospital, electrocardiography (ECG) showed severe
sinus bradycardia. And then she was referred to our hospital
for further evaluation and treatment.

On physical examination, her height, body weight, and
body mass index (BMI) were 155.5 cm, 58.4 kg, and
24.1 kg/m?, respectively. The patient had a cold expression,
slow response, and rough skin. The heartbeat was 49 beats
per minute and the heart thythm was irregular. The heart
sound was weak. There was no pathological murmur in each
valve area. The face and limbs were slightly swollen. On
psychiatric examination, the patient’s orientation was nor-
mal and the answer was to the point. She has auditory
hallucinations, relationship delusions, exaggerated delu-
No comprehensive

sions, and persecution delusions.
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perception barrier was introduced. The patient was emotion-
ally indifferent, lacked interest in surroundings. Her intelli-
gence and calculation abilities were normal.

Admitted electrocardiography (ECG) showed signifi-
cant sinus bradycardia and sinoatrial block (Figures 1
and 2). During hospitalization, electrocardiographic mon-
itoring showed that the patient had frequent cardiac arrest,
with a maximum time of 4.5 seconds at 3:20pm on the day
of admission (Figure 3). On admission to our department,
laboratory findings revealed severe hypothyroidism with
a thyroid-stimulating hormone (TSH) level of higher than
98ulU/mL (normal range: 0.49-4.91), free T4 (FT4) of
0.12 ng/dL (normal range: 0.59—1.25), and free T3 (FT3)
of 1.90pg/mL 2.01-4.81).
Antithyroglobulin antibody was negative (normal range:
0-75 TU/mL), thyroid peroxidase antibody was 993.70IU/
mL (normal range: 0-18 IU/mL), thyroglobulin was
6.67ng/mL (normal range: 1.1-130.8) ng/mL, TSHR simu-
lation-blocking antibody was >40IU/L (normal range<1.75

(normal range:

IU/L). Biochemical examination indicated that total cho-
lesterol was 6.59mmol/L, triglyceride was 2.06mmol/L.
Routine blood examination revealed that the patient had
mild anemia, with hemoglobin 96g/L. Echocardiography
showed a left ventricular ejection fraction of 65% with
pericardial effusion and left atrial enlargement. Chest CT
showed enlarged heart shadow with a small amount of
pericardial effusion and pleural effusion on both sides of
the chest. Her clinical features along with laboratory find-
ings strongly suggested that the patient had severe
hypothyroidism with sick sinus syndrome and mental
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Figure | Admitted ECG showed significant sinus bradycardia and sinus arrest.
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Figure 2 Admitted ECG showed significant sinus bradycardia and sinoatrial block.
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Figure 3 He ECG showed that sinus arrest lasting 4.5 seconds occurred on the day of admission, specifically at twenty past three pm.

disorders, and subsequent treatment also supported this
hypothesis.

From day! to day 3, we kept giving the patient a dose
of 25 ug of levothyroxine per day, and then gradually
increased to100ug daily from the 14th day after admission.
For the safety of the patient, a temporary pacemaker with
a ventricular pacing rate of 60 beats/min was implanted on
the first day of hospitalization. One week later, fT3
increased to 2.56pulU/mL. The number of episodes of
mental and behavioral disorders decreased significantly
during hospitalization. Because the patient’s heart rate
was stable above 60 beats/min, the temporary pacemaker
was removed on the 17th day. After two weeks of treat-
ment with levothyroxine, the patient’s psychiatric symp-
toms improved significantly without another mental
abnormality. After three months of subsequent follow-up,
the ECG examination did not reveal severe bradycardia,
and the patient no longer had symptoms of fatigue,

dizziness, fainting, or any mental symptoms. And re-
examination of thyroid function suggested that T3, T4,
and TSH were returned to normal range. The patient’s
clinical course is shown in Figure 4.

Discussion and Conclusions

To the best of our knowledge, it is the first time to report
a case of severe hypothyroidism in a 42-year-old female
patient that caused SSS requiring cardiac pacing and
severe mental disorders. As far as the clinical process is
concerned, the case is unique, with sick sinus syndrome
and mental disorders recovered after thyroxine
supplementation.

Thyroid hormones, especially the bioactive component
T3, are closely related to cardiovascular diseases and are
essential for cardiovascular diseases, which affect various
functions of the heart, including cardiac contractility and

electrophysiological remodeling." The mechanisms of T3
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Figure 4 The changes in clinical course and levothyroxine dose, as well as laboratory data including free T3 (FT3), free T4 (FT4), and thyroid-stimulating hormone (TSH)
were shown. From day| to day 3, we kept giving the patient a dose of 25 ug of levothyroxine per day, and then gradually increased to100ug daily from the [4th day, while this
patient’s temporary cardiac pacing was discontinued on day 17, which might indicate that thyroxine supplementation may have improved the electrocardiogram abnormality.

on cardiovascular system are diverse, mainly including the
following integral aspects: 1. Binding to nuclear T3 recep-
tors that affect the regulation of structure, contraction and
gene expression; 2. Regulation of sympathetic nervous
system; 3. Peripheral hemodynamic changes; 4. Direct
including Na+/K+ATP
enzymes, Nat/Cat++ exchangers and L-type calcium

regulation of ion channels,

channels.’

Hypothyroidism is known to be related with several
ECG abnormalities including sinus bradycardia, pro-
longed QT interval, low voltage, prolonged the action
potential duration of cardiomyocytes and heart block at
varying degrees.” Cardiac K+ and L-type Ca++ channels
in patients with hypothyroidism are affected by serum T3
and as a result, ventricular repolarization anomalies
develop, which is one of the reasons why hypothyroidism
patients have been reported to have an increased risk of
ventricular arrhythmias.” Several studies have also con-
firmed that QT dispersion increases in dominant and
subclinical hypothyroidism. It has been found that Tpe

interval, which refers to the interval between the peak
and end point of T wave on ECG and can be used as an
index of transmural dispersion of ventricular repolariza-
tion, and has been used as a new index to predict the risk
of arrhythmia and cardiovascular death, was significantly
prolonged and could be shortened through levothyroxine
treatment in patients with hypothyroidism.®’ Previous
cases have reported that hypothyroidism can also lead
to significant bradycardia and even sick sinus syndrome
and II and/or III degree atrioventricular block, usually
requiring intravenous implantation of temporary or per-
manent pacemakers insertion in a majority of patients.®
However, even after the thyroid state is normal, reversi-
ble cases have been reported. To cite an example, Harada
et al reported a case of hypothyroidism that caused SSS
requiring temporary cardiac pacing, which was reversible
and was successfully treated with levothyroxine without
a need for a permanent pacemaker.” Some scholars have
reported an 87-year-old patient who developed high-
grade atrioventricular block, which was successfully
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treated by supplementing thyroxine therapy and avoided
the implantation of a pacemaker.” Schoenmakers et al
reported an elderly patient with severe hypothyroidism
and complete atrioventricular block, who was recovered
after levothyroxine supplementation.'® Our patient under-
went intravenous temporary pacemaker because of severe
17 days
levothyroxine replacement therapy and permanent pace-

bradycardia. Bradycardia recovered after
maker implantation was avoided.

Another feature of this case was that the patient was
complicated with severe mental problems and had delu-
sions of persecution, verbal auditory hallucinations and
impulsive behaviors, symptoms similar to schizophrenia.
Few patients with hyperthyroidism have mental disorders.
It was thought that in previous studies hyperadrenergic is
the main cause of mental symptoms, and p-adrenergic
antagonist is an effective treatment.’ However, current
researches have found that hypothyroidism can also lead
to severe mental illnesses.* Psychological symptoms
caused by hypothyroidism include laziness, fatigue and
mood swings, accompanied by mental retardation, beha-
vioral disorders, hallucinations and delusions.> Amann
et al found that hypothyroidism was associated with an
increased risk of mania and bipolar disorder, and higher
basal thyrotropin (BTSH) levels were also associated with
an increased risk of manic recurrence.'" It is suggested that
it is important to routinely detect thyroid function in
patients with mental disorders. Hockings et al described
a case of hypothyroidism in an adolescent with psychiatric
symptoms as the first onset of hypothyroidism.'?
Mohamed et al reported a case of hypothyroidism compli-
cated with acute psychosis and concurrent rhabdomyolysis
gradually returned to normal mental symptoms after treat-
ment with thyroxine and olanzapine."?

The mechanism of neuropsychiatric symptoms caused
by hypothyroidism in humans is still unclear, and the current
possible mechanisms are as follows: 1. Animal experiments
have confirmed that triiodothyronine (T3) receptors are
mainly concentrated in the amygdala and hippocampus,
which plays a key role in the integration of emotions and
behaviors.'* In addition, in the case of hypothyroidism, the
conversion rate of thyroxine to t3 increased significantly.'®
2. Hypothyroidism is associated with increased activity of
brain  neurotransmitters ~ dopamine and  adrenal
catecholamines.'® 3. Autoimmune thyroid disease (AITD)
is the main cause of hypothyroidism, and the production of
autoantibodies against the normal components of the thyroid

axis is the main cause of mental disorders.'” 4. T3 is not only

important for neuronal development but also for the differ-
entiation of astrocytes and oligodendrocytes, as well as for
microglial development. In addition, T3 plays an important
role in the mechanism of signal transduction factors that
affect the function of microglia through complexes.
Therefore, the dysfunction of thyroid hormones may damage
glial function and therefore interfere with the brain, which
may lead to mental illness."®

To our knowledge, this is the first reported case of
hypothyroidism with sick sinus syndrome requiring pace-
makers and psychiatric disorders, and the symptoms can
be improved and reversed after thyroxine supplementation.
This case highlights the importance of hypothyroidism
screening when faced with unexplained psychosis or sick
sinus syndrome, especially if combined.
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SSS, sick sinus syndrome; BMI, body mass index; ECG,
electrocardiography; TSH, thyroid-stimulating hormone;
AITD, autoimmune thyroid disease.
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