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Hypoparathyroidism — A Cause of Reversible Dilated

Cardiomyopathy
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Abstract

Hypoparathyroidism is associated with chronic hypocalcaemia which can have a variety of manifestations
including cardiovascular changes. We describe here a case of primary hypoparathyroidism associated with
systolic dysfunction of left ventricle presenting as a dilated cardiomyopathy in addition to other manifestations.

Introduction

ilated cardiomyopathy with left ventricular systolic

dysfunction can be reversible in a wide variety of
conditions including peripartum cardiomyopathy, alcoholic
cardiomyopathy and so on. Metabolic conditions like
hypothyroidism can be associated with left ventricular systolic
dysfunction. We describe here a case of hypoparathyroidism
which was associated with reversible left ventricular systolic
dysfunction that recovered completely with treatment.

Case Report

A 24 year old man presented with history of seizures for the
previous one year. He was being treated with carbamazepine.
He was referred to us for evaluation of recent onset shortness
of breath Class II and pedal edema. There was no history
of chest pain, orthopnea or paroxysmal nocturnal dyspnea.

Fig. 1: CT scan demonstrating bilateral basal ganglia calcification
(Arrows)

Fig.2: Photogfaph showing mature cataract in the left eye.
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There was H/o loss of weight. Appetite was normal. He never
underwent any surgery of thyroid gland in the past. His
developmental history was significant for delayed mile stones
and poor scholastic performance. CT scan done one year ago
showed calcification of basal ganglia bilaterally (Fig. 1).

On physical examination he was under built with a height of
150cm and weight of 50kgs. Heart rate was 96/min, BP was 100/70
mm Hg and there was LV S3. Trousseau'’s sign and Chvostek’s
sign were positive. There was mature cataract in the left eye
(Fig. 2). There was pedal edema bilaterally, however JVP was
not elevated and liver was not palpable.

Serum Calcium was 4.5 mg/dl (8.7-10.2 mg/dL). Serum
Phosphorus 5.6 mg/dl (2.5-4.3 mg/dL). Serum albumin 4.4 g/
dl. Alkaline phosphatase was 272 IU/L (270 being ULN) Serum
Magnesium 0.9 mmol/l (0.62-0.95 mmol/L). He had anemia
suggestive of iron deficiency. The laboratory reports of the
patient is shown in Table 1.

A diagnosis of primary Hypoparathyroidism was considered
in view of hypocalcemia with tetany, hyperphosphatemia,
seizures, bilateral basal ganglia calcifications and cataract.
We suspected that the congestive heart failure - NYHA
Class II was a sequel of severe chronic hypocalcemia.
ECG revealed a prolonged QT interval (QTc 518 ms),
lengthening of ST segment, T wave inversions in leads V2 - V6,
L aVL, II, IlI, aVF (Fig. 3). Echocardiography revealed dilated
cardiac chambers, global hypokinesia with left ventricular
Ejection fraction of 35% and moderate LV systolic dysfunction
(Fig. 4). Intact parathormone levels were very low at 2.5
pg/ml. 25 hydroxy D3 levels were in normal range at 36.76
ng/ml. Primary hypoparathyroidism probably idiopathic
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Fig. 3 : Electrocardiogram showing QT prolongation, seen well in
the precordial leads.
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Fig. 4 : M-mode echocardiogram showing reduced ejection fraction
and Dilated LV at the time of diagnosis

Fig. 5 : Six weeks after starting treatment the LV shows recovered
function with EF of 58%

was diagnosed and the patient was started on calcium
supplementation.

Initially calcium gluconate infusion was given and later he
was switched to oral calcium supplements and 1,25 hydroxy D3.
Thiazide diuretic was started. He improved symptomatically
with decreased seizures and improvement in functional class.
Echo parameters of LV function along with LV dimensions
showed improvement at 6 weeks follow up (Fig. 5).

Follow up

He became normocalcaemic over a period of four days with
a QTc of 0.40 sec. Left ventricular function improved within two
weeks. His heart failure and seizures completely subsided. Later
he underwent surgery for cataract uneventfully.

Discussion

Common cardiac manifestations of hypocalcemia include
prolonged QT interval and arrhythmias. Chronic hypocalcemia
is a relatively uncommon and reversible cause of congestive
heart failure. Reports of congestive heart failure secondary to
hypocalcemia are rather rare. Hegglin reported in 1939 that
hypoparathyroidism with hypocalcemia involves the heart.!
Most of the cases reported till date were in children and post
thyroidectomy patients with Idiopathic hypoparathyroidism
being reported uncommonly.>®

The Cardiovascular manifestations of hypocalcaemia
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Table 1: Laboratory reports

Value Normal Range
Serum calcium 4.5mg/dl 8.7-10.2mg/dl
Serum phosphorus 5.6mg/dl 2.5-4.3mg/dl
Serum potassium 3.4meq/1 3.5-5.5meq/1
Serum magnesium 0.9mmol/1 0.62-0.95mmol/1
Serum creatinine 1.0 mg/dl 0.6-1.5mg/dl
Serum albumin 4.4gm/l 3.0-5.0gm/1
Alkaline phosphatase 272.01U/1 170-370 TU/1
Hb 9.1gm/dl 13-17 gm/dl
PCV 28.7% 40-50%
MCV 65.7 83-10111
MCH 20.9 27-32 pg
MCHC 31.8 31.5-34.5gm/dl
TLC 4400 4000-10000/cumm
Neutrophils 68 40-80%
Lymphocytes 29 20-40%
Monocytes 2 2-10%
Eosinophils 1 1-6%
Serum 25, hydroxy vitamin D 36.76ng/ml 9.0-37.6ng/ml
Parathyroid hormone <2.5 pg/ml 14.0-72pg/ml

Hb-Hemoglobin, PCV-Packed cell volume, MCV-Mean corpuscular
volume, MCH-Mean corpuscular hemoglobin, MCHC-Mean
corpuscular hemoglobin concentration, TLC-Total leucocyte count

include prolongation of QT interval, refractory life
threatening hypotension ventricular arrhythmias and dilated
cardiomyopathy."?

Pathophysiology of Cardiac Failure in
Chronic Hypocalcemia

Calcium has a crucial role in regulating the contraction
and relaxation phases of the cardiac cycle. The details of the
associated calcium ion fluxes that link contraction to the wave
of excitation (excitation-contraction coupling) have now been
reasonably well delineated."

Hypocalcaemia leads to decreased myocardial contractility,
clinically this may present as congestive heart failure. The
congestive cardiac failure in hypocalcaemia is refractory to
diuretics and digitalis but rapidly responds to restoration of
calcium concentrations to normal."?

Calcium infusion increases both cardiac output and
blood pressure in hypoparathyroid patients suggesting a
subclinical direct cardiac dysfunction due to hypocalcaemia.”
Hypomagnesaemia and reduced circulating parathyroid
hormone may also be involved in causing dilated cardiomyopathy
in hypoparathyroidism.’

Our patient initially presented with seizures which were
inadequately controlled with carbamazepine, subsequent
presentation for congestive heart failure led to more thorough
metabolic evaluation.

Investigations revealed hypocalcemia, mild
hyperphosphatemia, normal alkaline phosphatase, normal 25
hydroxy D3 and low intact parathormone levels.

Hypocalcemia is an important cause of reversible
cardiomyopathy and lack of awareness of this etiology may lead
to inappropriate therapy of cardiac failure with loop diuretics,
leading to a worsening of hypocalcaemia and its possible acute
life threatening manifestations (laryngeal spasm, prolonged
QTc, ventricular arrhythmias, and refractory hypotension), by
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increasing renal excretion of calcium.

Conclusion

Hypocalcemia should be considered as a possible cause of

dilated cardiomyopathy when the patient presents with heart
failure due to left ventricular systolic dysfunction in association
with seizures and other neurologic manifestations and the
electrocardiogram shows prolonged QT interval. Recognition
of the condition is important as it is highly treatable.
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