


result in CHF has been the point of
much debate. However, CHF has
been documented in infants without
underlying heart disease.48 Cardiac
manifestations in such patients com­
pletely disappeared after a euthyroid
state had been restored. Angina
pectoris may worsen or occur in
severely thyrotoxic patients, even in
the presence of normal coronary
arteries.49 Such events may reflect
vascular spasm.

Physical examination. Palpation
or auscultation reveal hyperactive
cardiac contractions. On auscultation,
the first heart sound is frequently
accentuated and an accentuated
pulmonic component of the second
heart sound noted. Systolic murmurs,
especially those indicating mitral
and tricuspid regurgitation, can
occur and may result from papillary
muscle dysfunction. These cardiac
murmurs frequently disappear after
the euthyroid state has been reestab­
lished. Rarely, a systolic scratching
sound, the so-called Means-Lehrman
scratch, is audible in the left second
intercostal space. This sound may
result from the rubbing of pleural
and pericardial surfaces due to the
hyperdynamic action of the heart.
The dilated pulmonary artery leads
to a closer apposition of pleural and
pericardial membranes, thus further
contributing to the occurrence of the
Means-Lehrman scratch. The warm
moist skin of patients with hyperthy­
roidism reflects increased cardiac
output. A venous hum heard over the
thyroid area results from the marked
increase in blood supply to the hyper­
trophied thyroid gland. Blood pres­
sure measurements often reveal a
widened difference between a normal
diastolic and an increased systolic
level. Diastolic hypertension, how­
ever, is not linked to the hyperthy­
roid state.

Electrocardiographic and radio­
graphic changes. Sinus tachycardia
exceeding 100 beats per minute
occurs in at least 50% of patients
with thyrotoxicosis.5o The pulse rate,

however, is not a reliable diagnostic
indicator in individual patients.
Approximately 10% to 15% of
patients who are markedly hyper­
thyroid exhibit atrial fibrillation.
Occurrence of atrial fibrillation with­
out an identifiable cause, especially
in the elderly patient population,
should always raise the suspicion of
hyperthyroidism. Atrial fibrillation
can lead to CHF and embolic com­
plications. Although chest x-rays in
patients with hyperthyroidism are
most frequently normal, long-stand­
ing hyperthyroidism can lead to
increased prominence of the left
ventricle and dilation of the pulmon­
ary artery. In addition, recent sophis­
ticated ultrasound studies show that
in patients on chronic thyroxine
replacement leading to a mild hyper­
trophied state there is an increase
in intraventricular septal thick­
ness.49 The prognostic implications
ofthese cardiac abnormalities are
currently unclear; however, they do
raise the possibility that cardiac
changes from chronic thyroxine
over-replacement may result in an
increase in intraventricular septal
thickness. 51 Thus, cardiac effects as
well as bone demineralization may
need to be considered in patients
with long-standing hyperthyroidism.

The hyperdynamic state also
leads to a shortening of systolic time
intervals showing a low ratio of the
value ofthe preinjection period to the
left ventricular ejection time (PEP/
LVET ratio). The vascular periphery
also is influenced by the hyperthyroid
status. In general, lower vascular
resistance of the periphery occurs in
hyperthyroid patients. Thyrotoxic
patients frequently complain of
increased shortness of breath on
exercise even in the absence of signs
of cardiac failure. A possible explan­
ation for this frequent complaint
may be that a marked weakness of
the proximal and distal skeletal
muscle and the intercostal muscles
occurs. The dyspnea may, therefore,
result from weakness of respiratory
and other skeletal muscles rather
than be of a direct primary cardiac

cause. An increased incidence of
mitral valve prolapse occurs especial­
ly in patients with Graves' disease.
An increased incorporation ofmuco­
polysaccharides into mitral valves
has been documented, and this may
present the pathological basis for
the valve prolapse.52

Treatment of cardiac symptoms
in thyrotoxic patients. The task of
returning the patient to the euthy­
roid status as soon as possible repre­
sents the central treatment objective.
Although treatment with radioactive
iodine is very effective, restoration
of euthyroid status may require
many months. The use of full doses
of antithyroid drugs accelerates
normalization. Treatment with 131I
can be deferred until the patient is
nearly euthyroid. Antithyroid drug
treatment is withheld for a week
before administration of the radio­
iodine dose. Antithyroid medication
can be resumed within 2 days after
administration ofthe dose. Although
a thyroidectomy is the most rapid
method of restoring the patient to
euthyroidism, most clinicians are
reluctant to subject patients with
severe cardiac toxicity to a surgical
procedure.

Hyperthyroidism frequently leads
to a rapid heart rate or arrhythmias,
which in turn can induce CHF or
angina pectoris. Many of these man­
ifestations can be ameliorated by
sympathetic blockade. Sympathetic
blocking drugs like propranolol, there­
fore, may present a good treatment
option. Propranolol only modestly
inhibits T4 to T3 conversion but exerts
no inhibitory effect on T3 action. Thus,
propranolol is not satisfactory as the
sole treatment agent. Beta blockers
such as propranolol increase smooth
muscle contraction ofthe airways
and are contraindicated in patients
with asthma. Patients who have
heart failure because of a very rapid
heart rate respond well to propran­
olol. In contrast, patients exhibiting
signs ofCHF with normal heart
rates due to impairments of the in­
trinsic cardiac pumping activity may
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respond in an unfavorable manner
to propranolol because this agent has
a negative effect on overall cardiac
contractility. Atrial fibrillation in
hyperthyroid patients may cause
embolization. Such patients, there­
fore, should be anticoagulated with
warfarin. Accelerated Vitamin K
metabolism can lead to an increased
warfarin requirement. The overall
recommendations in treating patients
with atrial fibrillation should be to
control thyrotoxicosis as quickly as
possible and to wait for spontan­
eous reversion to sinus rhythm. In
those patients with persistent atrial
fibrillation, cardioversion should be
performed approximately 4 months
after the euthyroid status has been
attained. Attempts at a too-early
cardioversion, at a time when the
patient is still thyrotoxic, are fre­
quently unsuccessful. The overall
success rate achieving final cardio­
versions is close to 90%.53

Digitalis treatment should be
considered for patients who exhibit
evidence of cardiac failure during the
thyrotoxic period. However, because
digitalis resistance occurs in some
hyperthyroid patients, such treatment
should be undertaken only with
appropriate caution. Digitalis toxicity
can occur at doses that are generally
well tolerated in euthyroid patients.
Combinations of digitalis and pro­
pranolol in small doses can lead to a
synergistic effect and can serve to
increase the ventricular conduction
time and prolong the refractory
period. Slowing heart rate and dim­
inishing the ventricular response is
the main benefit that patients receive
from digitalis treatment. In hyper­
thyroid patients, the vascular bed is
dilated, and vasodilators and diuret­
ics should be used with caution.

Clinical Aspects of
HypothyrOid Heart

Disease

Hypothyroidism must be of a
significant severity and duration
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before cardiac manifestations are
evident. Other signs of hypothyroid­
ism such as fatigue, cold intolerance,
weight gain, and delayed tendon
reflexes appear earlier than cardiac
symptoms. Initial cardiac symptoms
frequently include dyspnea on exer­
tion, decreased exercise tolerance,
and easy fatiguability. Although
bradycardia commonly occurs in
patients with hypothyroidism, it is
not uniformly evident. Many
patients with significant degrees of
hypothyroidism have heart rates
between 60 to 80 beats per minute.
As the hypothyroidism progresses,
signs of CHF occur coincident with
the accumulation of pericardial and
pleural effusions. On physical exam­
ination, a weak atrial pulse, brady­
cardia, and an elevated blood pres­
sure are apparent. True hyperten­
sion occurs in approximately 10% to
20% of patients with hypothyroid­
ism,54 and thyroid hormone replace­
ment provides for cost-effective and
specific treatment. The heart sounds
are frequently faint and distant, and
an increased cardiac silhouette is
apparent on chest x-rays. These
changes frequently result from a
pericardial effusion. Because the
pericardial effusion develops progres­
sively over time, cardiac tamponade
rarely occurs but has been reported.
The extremities frequently show a
non-pitting edema due to mucopoly­
saccharide accumulation; however,
a pitting edema resulting from CHF
can be superimposed. The hemo­
dynamic state of the hypothyroid
patient is characterized by low out­
put, decreased stroke volume, and
prolonged circulation time. The
decreased cardiac output matches
the decreased demand of the peri­
phery' and heart failure occurs only
in severely hypothyroid patients.

The CHF that occurs in such
severely hypothyroid patients may
result from impaired diastolic relax­
ation requiring increased filling
pressures to provide for normal
cardiac filling during diastole, a
slowed contraction velocity during
systole, and an increased resistance

in the periphery. The imposition of
an additional stress on the hypothy­
roid heart, such as hypertension or
an ischemic event, may trip the
balance and result in heart failure.
It is sometimes difficult to make
distinctions between CHF and the
hemodynamic changes due to hypo­
thyroidism. However, the following
features are helpful: 1) the response
to exercise is normal in hypothyroid
patients but diminished in patients
with CHF, 2) the cardiac contractile
status responds much better to
thyroid hormone replacement and
responds very poorly to digitalis
and diuretics, 3) in general, no
pulmonary congestion is present in
the hypothyroid state, 4) ifpleural
and pericardial effusion occur, they
have a very high protein content, and
5) the hallmarks of hypothyroidism
are evident; a low free thyroxine and
a high TSH level are identifiable.

Pericardial effusion occurs in
about 30% of untreated hypothyroid
patients. The effusion is character­
ized by a high protein content. After
institution of thyroid hormone
replacement, pericardial effusion
resolves within several months. The
electrocardiogram (ECG) documents
the sinus bradycardia of hypothyroid­
ism. Prolongation of QT intervals
and flattening of T waves in a low
voltage complex occurs. Some of the
ECG changes may be related to the
pericardial effusion, and removal of
pericardial effusion can lead to
normalization of some ECG changes
such as an inverted T wave. On chest
x-ray, the heart shows an enlarged
silhouette with a globular configur­
ation. This is due to the accumula­
tion of pericardial effusion. Several
reports have indicated that on cardiac
echography, a symmetric hypertrophy
of the ventricular septum occurs.55
Recent European studies, however,
did not confirm the high incidence
ofventricular hypertrophy reported
in the United States.56

Hypothyroidism of long-stand­
ing duration presents a significant
risk factor for the development of



atherosclerotic cardiovascular
disease. This is most likely caused
by the increased incidence of hyper­
tension and by the increased occur­
rence of hypercholesterolemia in the
hypothyroid patient population. (See
Kinlaw, Thyroid Today. 57) Coronary
atherosclerosis occurs with twice the
frequency in patients with hypothy­
roidism in comparison to age- and
sex-matched controls. The increased
frequency of coronary artery disease
is associated with a relatively low 7%
incidence of symptoms of coronary
disease such as angina pectoris. This
relatively low relevance of symptoms
probably is due to the decreased
overall metabolic rate. Angina
pectoris will occur more frequently
as thyroid status returns toward
normal with treatment.

Treatment of hypothyroid
patients with cardiovascwar
problems. It is important to em­
phasize that the overall benefits that
thyroid hormone replacement offers
to hypothyroid patients with cardio­
vascular disease dearly outweigh
the potential worsening of angina
pectoris or the induction of a myo­
cardial infarct. Several studies have
indicated that careful thyroid hor­
mone replacement does not lead to
a significant increase in myocardial
infarctions or result in increased
atrial or ventricular arrhythmias.7,58

The increased occurrence of coro­
nary artery disease in the hypothy­
roid patient, however, should lead
to a more cautious approach of
thyroid hormone replacement. The
drug of choice is levothyroxine (LT4)
because of its slower onset of action
in comparison to Ts. A starting dose
of 25 pg daily usually is chosen. In
patients with severe coronary artery
disease, dose increases are under­
taken in steps of 12.5 pg per day at
4 to 6 week intervals. The final goal
ofthis therapy is to achieve a euthy­
roid clinical status that is associated
with a marked lowering of the cardiac
risk factors such as hypercholester­
olemia and hypertension. An additional

option is addition of beta-adrenergic
blocking agents such as propranolol
should the doses ofLT4 chosen in­
crease angina pectoris. If coronary
bypass surgery or balloon angioplasty
is indicated, such a procedure can
be performed before achieving a full
thyroid hormone replacement state.
Several studies have indicated that
no undue risks related to morbidity
or mortality result from this
approach.59

In patients with myxedema coma
who show signs of severe depression
of cardiac function, relatively large
doses ofT4 (200 to 400 pg/T4) can be
given intravenously. In myxedema
coma, total body stores of thyroid
hormone are completely depleted
and a marked decrease in the cardiac
output state probably contributes to
the overall severity ofthe clinical
picture. After total body stores are
repleted, maintenance therapy of 50
to 100 pg ofT4 per day is continued.

Acute T3 administration in
patients undergoing cardiovas­
cular procedures. Cardiopulmon­
ary bypass results in a nonthyroidal
illness syndrome with acute lowering
of serum Ts levels.6o Acute Ts admin­
istration to correct the decreased Ts
levels has been applied in several
reports using small patient numbers
and improved cardiovascular
function has been described.61,62 A
more recent report6S using larger
patient numbers also found enhanced
cardiac performance after acute Ts
administration. However, no de­
crease in the length of intensive care
unit stay and no decrease in mortal­
ity could be documented. No adverse
effects occurred in the Ts treated
patients. The overall usefulness of
acute Ts administration h'l the setting
ofinvasive cardiovascular procedures,
therefore, is not established currently.
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