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We present a case of a 70-year-old lady with a known history of hypertension and dyslipidemia came in for cardiac consult
due to known slow pulse and occasional dizziness and lightheadedness. We review the literature of hyperparathyroidism,

hypercalcemia, and their effects on the heart.
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INTRODUCTION

rimary hyperparathyroidism (PHPT) is a common
Pendocrine disorder occurs in about 0.1-0.3% of

the population, most commonly caused by a single
parathyroid adenoma (85%), occasionally by parathyroid
glandular hyperplasia(15%)andrarely by parathyroid carcinoma
(<1%).1 Most commonly it begins in the 3%-5" decades of life
and it is 2-3 times more common in women compared to men.

Most patients with hyperparathyroidism will have
associated hypercalcemia, and most of the symptoms of
hyperparathyroidism are related to hypercalcemia.

We present a case of a 70-year-old lady with hypertension,
dyslipidemia, and slow pulse that has been diagnosed with
hyperparathyroidismand hypercalcemia. Thereafter, wereview
the pertinent literature of association of hyperparathyroidism
and hypercalcemia and their effects on the heart.

CASE REPORT

A 70-year-old lady presented to our office for cardiac
evaluation with a history of “slow pulse.” She has a history

of hypertension and dyslipidemia and was noted to have
her pulse in 40 s since October 2017. She complained of
being dizzy and lightheaded at times, however able to keep
her job. She gave a history of rheumatic fever during her
childhood. She saw her internist and was advised for cardiac
evaluation given her slow heart rate. Her blood pressure was
158/72 mmHg with a pulse of 52 beats/min. Her cardiac
examination was unremarkable except a soft Grade II/VI
systolic murmur at the left parasternal border.

Her recent blood test showed most parameters being normal
except calcium level of 10.6 mg/dl and parathyroid hormone
(PTH) level of 93.5 pg/cc.

Her 12-lead electrocardiogram (EKG) and rhythm strip in
the office were taken [Figures 1 and 2]. A two-dimensional
(2D)-echocardiographic study and a Holter monitor were
requested. A parathyroid nuclear scan and an endocrinology
consult were pending.

Holter monitor study report

His 24-h Holter monitor showed sinus bradycardia and
frequent 2:1 atrioventricular (AV) conduction without any
dizziness, presyncope, or syncope. A sample copy is shown
here.
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2D-Echocardiographic findings

Preserved left ventricular (LV) systolic function with LV
ejection fraction (LVEF) of 60%. No significant valvular
dysfunction. No evidence of pulmonary hypertension or
pericardial effusion.

Parathyroid nuclear scan report
There is no evidence of parathyroid adenoma. The scan was
reported to be normal.

DISCUSSION

Hyperparathyroidism

The primary effect of PTH is to increase plasma calcium by
increasing the release of calcium and phosphate from bone
matrix, increasing calcium reabsorption by the kidney, and
increasing renal production of 1,25-dihydroxy Vitamin D3
(calcitriol) which increases intestinal absorption of calcium.
Therefore, increased PTH (hyperparathyroidism) results in
elevated levels of plasma calcium (hypercalcemia) while
decreasing serum phosphorus.

PHPT
This condition is due to the uncontrolled overproduction of
PTH resulting in abnormal calcium homeostasis.

Secondary hyperparathyroidism
This is due to the increased production of PTH secondary to
hypocalcemia, mostly because of Vitamin D deficiency and/

or chronic kidney disease.

Tertiary hyperparathyroidism

This is a state of increased production of PTH after long-
standing secondary hyperparathyroidism and resulting in
hypercalcemia. Some endocrinologists reserve this entity
for secondary hyperparathyroidism that persists after a
successful kidney transplant.

Our review will mostly focus on PHPT, hypercalcemia, and
their effects on the cardiovascular system.

Most of the symptoms of hyperparathyroidism are secondary
to hypercalcemia. Hyperparathyroidism is the most common
cause of hypercalcemia; however, there are many causes of
hypercalcemia that can be remembered by the mnemonic:
Chimpanzee’s (2): Calcium excess (administration),
hyperparathyroidism, immobility/iatrogenic, —metastasis/
milk-alkali syndrome, Paget’s disease, Addison’s disease,
Neoplasms, Zollinger Ellison syndrome, Excess Vitamin D,
Excess Vitamin A, and sarcoidosis.

Hypercalcemia can affect many organs in the body, however
mostly involving kidneys, Skeletal, GI, neuromuscular, and
cardiovascular systems. These symptoms can be nausea,
constipation, renal stones, pancreatitis, polyuria, bone pains,
psychiatric symptoms, and all these can be remembered
by the mnemonic: “Stones, groans, moans, and psychiatric
overtones.”?

Hyperparathyroidism and the heart

The common denominator in this disease is hypercalcemia.
In Western Europe and USA, the diagnosis of
hyperparathyroidism and hypercalcemia can be made early
on and thus patients may be asymptomatic. However, in the
rest of the world, by the time it is a diagnosis, it can be quite
late with various symptoms.?! If the patients are symptomatic
from PHPT, there is increase mortality before and after
parathyroidectomy, and mostly it appears to be so due to
cardiovascular death.[

The cardiovascular effects of hypercalcemia may include
hypertension, left ventricular hypertrophy (LVH), arrhythmia,
vascular calcification, and possibly increased mortality.

Hypercalcemia can be associated with LVH, along with
effects on myocardial interstitium, the conducting system
(arrhythmia), calcific deposition on the valves and annuli
and structural and functional alterations in the vascular
wall.>! Severe hypercalcemia is associated with valvular
and myocardial calcification whereas mild/moderate
hypercalcemia might not.

Hypertension and LVH
It is presumed that serum calcium can cause hypertension
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Figure 1: Sinus rhythm, right bundle branch block, advanced
2:1 atrioventricular (AV) conduction/block versus transient AV
block

Figure 2: Rhythm strip of the same patient same time

by its effect on smooth muscle vasoconstriction, increased
calcium ion influx, and increased vascular resistance. There
could be increased catecholamine release in these patients
contributing to hypertension.

LVH is reported in patients with PHPT. PTH can act on
cardiomyocytes and cause an increase in LV mass by
increasing an intracellular calcium level which can then
activate protein kinase C and cause hypertrophic as well as
metabolic effects on the myocardium.[”? Increased PTH can
also contribute to LVH by direct positive chronotropic effects
and mediated inotropic effects on the heart.®! LVH can regress
in some patients after 1-2 years after parathyroidectomys;
however, no regression is seen in many other patients.[!
In one study, patients randomized to parathyroidectomy at
baseline did not develop further LVH compared to the group
treated conservatively for a year before surgery.['"

It is not quite clear whether the increase in PTH or calcium
or the calcium phosphate product is responsible for cardiac
changes. Preliminary studies show that both PTH and elevated
calcium have hypertrophic effects on cardiomyocytes.["!)
However, another study has shown that PTH augments the

entry of calcium into tissues independent of serum calcium
level and PTH maintains the LVH progression, and
thus cardiac hypertrophy is related to PTH and not to
hypercalcemia.l'?

LV systolic function

LV systolic function is usually not affected in patients with
PHPT. Most of the parameters are reported to be unaffected
including LVEF, LV ejection time, fractional shortening, cardiac
index, and LV end-systolic volume.®! One very small study
reported a small decrease in LVEF,3] while another smaller
study reported an increase in cardiac output in these patients.!'*!

LV diastolic dysfunction

Because of increased likelihood of LVH, myocardial
calcification, and hypertension, there is a greater chance of
diastolic dysfunction in patients with PHPT. A few studies
have shown reduced E/A ratio of transmitral peak flow
velocity (Doppler-derived early [E] and late [A] atrial
contraction).!'!

Aprolongedisovolumetric relaxation time, indicating diastolic
filling impairment, an indicator of diastolic dysfunction has
been found in some studies of PHPT patients.!'® However,
there are also smaller studies showing no effects on diastolic
function in these patients;!'”! therefore, this issue is far from
being settled at this point.

Valvular calcifications

There are several studies indicating increased calcifications
involving the mitral and the aortic valves. The calcification
has been confirmed by 2D-echocardiographic studies.
Many of these patients also have associated myocardial
calcifications.!"*!”) Asymptomatic patients may have mild
hyperparathyroidism and mild hypercalcemia. In addition,
there are also some smaller studies reporting no increase in
calcifications.?

Increased mortality

There are anumber of studies by now confirming the increased
mortality in symptomatic PHPT patients, and the mortality
can be increased before or even after parathyroidectomy in
these cases.??? In many patients, this increase in mortality
is likely due to cardiovascular death; however, no obvious
cardiac parameter has been found responsible for this
increase. In some cases with PHPT, hypercalcemia has
been associated with an increased likelihood of myocardial
infarction. 24

It is still unclear whether asymptomatic PHPT patients have
an increased risk of cardiac disease or mortality whereas
most mortality studies have shown an increased risk of death.

Arrhythmia
It is well known that serum calcium levels correlate
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positively with T wave duration and negatively with QT and
QT interval (QTc) interval. The duration of the plateau of
the action potential of cardiomyocyte is shortened by high
serum calcium concentration. There are conflicting reports
in the literature whether hypercalcemia is related to clinically
relevant conduction disturbances or not. It has been shown
that mild/moderate hypercalcemia may not be associated
with increased likelihood of ventricular or supraventricular
arrhythmia or high-grade AV block.”®) However, one
study has demonstrated that PHPT could cause sinus node
dysfunction.*®!

ECG manifestations of hypercalcemia include a shortened ST
segment leading to a short corrected QTc, slight increase in
T wave duration and rarely, and Osborn waves or J waves.?”!
However, its influence leading to advanced AV conduction
issues or complete heat blocks is not well known. One study
reported severe bradycardia in a patient with breast carcinoma
and acute hypercalcemia due to bone metastases.!**!

There is a case report of malignancy-related severe
hypercalcemia leading to complete heart block which
resolved after treating hypercalcemia.*”!

The pathophysiology of hypercalcemia-induced AV nodal
conduction system disease is unclear. On a chronic basis,
calcium deposition in AV nodes of elderly patients can lead
to paroxysmal 2:1 AV block; however, the mechanism in an
acute setting of hypercalcemia could be different.

There is obviously need for much more research in the field of
hyperparathyroidism, hypercalcemia, and their role in cardiac
abnormalities including hypertension, LVH, mortality, and
cardiac arrhythmia.

CONCLUSION

Our patient eventually became symptomatic from advanced
AV conduction disease with recurrent dizziness and
presyncope requiring pacemaker implantation. She is doing
well since then.

Hyperparathyroidism is an otherwise rare disease. However,
the suspicion index has to be high especially in patients found
to have hypercalcemia, abnormal EKG, and arrhythmia
including AV conduction disease.
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