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Background

Metastatic cardiac calcifications are often seen in patients with renal failure and dialysis associated with vascular cal-
cification and calcifications in other organs. There is little to no evidence of metastatic cardiac calcification in
patients with a history of rickets.

A 40-year-old patient with a history of rickets treated in infancy and no personal history of cardiovascular or renal
disease came for a periodical examination. Transthoracic echocardiogram showed an important calcification in the
mitral annulus and the mitro-aortic junction. Computed tomography (CT) showed marked calcification affecting
the heart fibrous skeleton. Coronary arteries were not affected.

Discussion Distribution of heart calcification seen both with echocardiography and CT is important to report so they can be
identified as dystrophic or metastatic. These two have different aetiologies so the description may help identify the
possible cause.
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Introduction
Learning points Metastatic cardiac calcifications are often associated with secondary
® Metastatic cardiac calcification associated with a history of rick- : hyperparathyroidism related to renal failure and dialysis.1 Rarely, they

ets is very rare.

may be found in patients with primary hyperparathyroidism, or with

¢ The description of the distribution and morphology of the cal- | calcium and vitamin D dietary deficiency. This report describes a
cifications with the cardiovascular images can help identify the :

aetiology of the cardiac calcification.

case of cardiac calcifications in a patient with a history of rickets in
childhood.
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Timeline

Year 1989-90  Diagnosis of rickets. Treatment with calcium and

vitamin D.
Day 0 (1st The patient is admitted at the medical institute for a
August 2019) periodical clinical examination.
Electrocardiogram shows no abnormal findings.
Transthoracic echocardiogram shows significant
cardiac calcification.
Day 1 Computed tomography shows vast calcification in

the heart. No involvement in coronary arteries
revealed.
November 2019 The patient remained asymptomatic in follow-up

with no new positive findings.

Case presentation

A 40-year-old male presented for a routine outpatient checkup. His
medical history included rickets during childhood treated with cal-
cium and vitamin D. He had no prior personal or family history of

cardiovascular disease. The patient was asymptomatic. Physical
examination showed blood pressure (120/70 mmHg) and heart rate
(65 b.p.m.) within a normal range, no heart murmurs, and a normal
respiratory examination. The electrocardiogram (EKG) presented a
QRS axis between 90° and 120° and a PR segment of 120 ms; the
rest of the tracing was within normal limits (Figure 7). Laboratory find-
ings were within a normal range, including calcium and phosphate
plasma levels. Data regarding vitamin D and parathyroid hormone
(PTH) plasma levels were not available.

An echocardiogram, done as part of a routine checkup, revealed
marked calcification of the heart’s fibrous skeleton, including the mi-
tral annulus, the mitro-aortic junction and the aortic valve (Figure 2
and Video 1). Both mitral leaflets were preserved, maintaining normal
functioning, with only a minimal regurgitation towards the posterior
wall of the left atrium (Video 2). The aortic valve had a normal opening
and closing movements, with no regurgitation. Right valves were pre-
served. Anterograde velocities were normal. Both right and left ven-
tricles had preserved systodiastolic functions. The left atrium was
moderately dilated, while the right atrium was in a normal range. The
pericardium did not show any abnormalities, and there were no signs
of constriction physiology.

Computed tomography (CT) exhibited vast calcifications with ir-
regular borders and a glomerular distribution along with the fibrous
skeleton. The main areas involved were the proximal interventricular
septum, the mitro-aortic junction, the mitral annulus, and the atrio-
ventricular groove. The aortic valve also displayed calcification
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Figure | 12-Lead electrocardiogram (EKG).
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Figure 2 Two-dimensional transthoracic echocardiogram. (A) Long parasternal view showing the calcification of the mitro-aortic junction, involv-
ing the aortic valve and aortic root. (B) Minimal mitral regurgitation with the jet directed towards the posterior atrial wall. (C) Parasternal short-axis
view exhibiting the calcification of the heart’s fibrous skeleton along the fibrous trigonous. (D) Apical four chamber off-axis view showing calcifications
within the atrioventricular groove and the mitral annulus.

Video | Parasternal long axis of the patient showing the marked Video 2 Parasternal long axis of the patient with zoom focusing

calcification involving the mitral annulus, the mitro-aortic junction on the mitral valve. Notice that the calcification affected the mitral

and the aortic valve. Notice the sparring of both leaflets of the mitral annulus but both leaflets were unaffected, as were the subvalvular

valve. apparatus. The valvular opening and closing motions were
preserved.

nodules in the aortic commissures: between the non-coronary and . . .
A CT coronary angiography revealed no significant lesions, pre-

the left ,and between th - d the right ) ) ) .
© Teft coronary cusps, and between the hon-coronary and the rig senting with a calcium coronary score of 0 Agatston units (AU). No

coronary cusps (Figures 3 and 4). . . . .
ry cusps (Fig ) extracardiac metastatic calcifications were observed.
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Figure 3 Multiplanar reconstruction of cardiac computed tomography scan. Short-axis view of the mitral annulus showing the mass calcification of
the heart’s fibrous skeleton, mitral annulus and the atrioventricular groove. (A) Non-contrast CT. (B) Gated contrast computed tomography. (C)
Volume-rendered. AL, anterior mitral leaflet; AV, aortic valve; MAJ, mitro-aortic junction; PL, posterior mitral leaflet; PV, pulmonary valve.

Figure 4 Contrast cardiac computed tomography showing calcification of aortic-mitral continuity. (A) Three chamber view. (B) Short-axis cross-
section view at the left ventricular outflow tract. (C) Short-axis cross-section view of the aortic valve. AV, aortic valve; LA, left atrium; LVOT, left ven-

tricular outflow tract; LV, left ventricle: MAJ, mitro-aortic junction.

It was decided that no intervention would be required. The
patient remained asymptomatic and was referred to the
Cardiology Department for outpatient follow-up. At the most
recent follow-up, 4months after admission, the patient
remained asymptomatic.

Discussion

Cardiac calcifications have different aetiologies, but almost always
suggest an underlying disease.! They present with two basic distribu-
tions: dystrophic and metastatic. Since each distribution is associated
with different aetiologies, they are important to repor‘t.3

Dystrophic calcifications occur in the presence of local tissue dam-
age, frequently of ischaemic cause. They tend to be distributed in

regions affected by necrosis and therefore have a linear morphology.
Metastatic calcifications are usually a result of systemic diseases
affecting the phospho-calcium metabolism. As a consequence, their
distribution tends to be irregular, with glomerular-like deposits.
Alterations in vitamin D metabolism and phospho-calcium homeo-
stasis are found in many non-skeletal tissue diseases, including cardio-
vascular diseases.” For example, vitamin D deficiency, related to
rickets in childhood and osteomalacia in adulthood, is associated with
hypertension, diabetes mellitus, dyslipidaemia, and vascular calcifica-
tions.**® Hypercalcaemia often presents with cardiac calcifications
on the mitral and tricuspid annuli or, less frequently, on the aortic or
pulmonary valves.” Cardiac calcifications can also occur in patients
with hypocalcaemia. Schuster et al.'® reported the case of a 10-year-
old boy with pseudohypoparathyroidism, hypocalcaemia, and
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elevated PTH levels, with calcification of the interventricular septum.
The authors attributed this finding to the high levels of PTH.

Our patient had a history of rickets in childhood, a disease associ-
ated with alterations in the phospho-calcium metabolism and high
PTH levels, both related to metastatic cardiac calcifications. We be-
lieve this childhood disease could be related to the finding of signifi-
cant cardiac calcifications in this patient as an adult.

Due to lack of clinical evidence, it is difficult to establish an appro-
priate follow-up for this patient. However, since studies have shown
the progression of mitral annulus calcifications on CT scans per-
formed only 2 years apart,' "> we suggest yearly follow-up including
physical examination, EKG, echocardiography, and CT scans. To the
best of our knowledge, this is the first case report of a patient with
metastatic cardiac calcifications presenting with rickets in childhood
as the only plausible underlying cause.
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.
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sion and publication of this case report including image(s) and
associated text has been obtained from the patient in line with
COPE guidelines.

Conflict of interest: none declared.

References
1. Nance JW, Crane GM, Halushka MK, Fishman EK, Zimmerman SL. Myocardial
calcifications: Pathophysiology, etiologies, differential diagnoses, and imaging find-
ings. | Cardiovasc Comput Tomogr 2015;9:58e67.

. Zaidi AN, Ceneviva GD, Phipps LM, Dettorre MD, Mart CR, Thomas NJ.
Myocardial calcification caused by secondary hyperparathyroidism due to dietary
deficiency of calcium and vitamin D. Pediatr Cardiol 2005;26:460—463.

. Perkins JA, Tissue renewal, regeneration, and repair. In: JA Perkins, ed. Robbins
and Cotran Pathologic Basis of Disease. 8th ed. Philadelphia: WB Saunders; 2010.
p79e110.

4. Holick MF. Vitamin D deficiency. N Engl | Med 2007;357:266-281.

. Brouwer-Brolsma EM, Bischoff-Ferrari HA, Bouillon R, Feskens EJ, Gallagher CJ,
Hypponen E, et al. Vitamin D: do we get enough? A discussion between
vitamin D experts in order to make a step towards the harmonisation of dietary
reference intakes for vitamin D across Europe. Osteoporos Int 2013;24:
1567-1577.

. Scragg R. Seasonality of cardiovascular disease mortality and the possible pro-
tective effect of ultra-violet radiation. Int | Epidemiol 1981;10:337-341.

. Motiwala SR, Wang TJ. Vitamin D and cardiovascular risk. Curr Hypertens Rep
2012;14:209-221.

. Norman PE, Powell JT. Vitamin D and cardiovascular disease. Circ Res 2014;114:
379-393.

9. Roberts W, Waller B. Effect of chronic hypercalcemia on the heart: an analysis
of 18 necropsy patients. Am | Med 1981;71:371-384.

10. Schuster V, Sandhage K. Intracardiac calcifications in a case of pseudohypopara-
thyroidism type la (PHP-la). Pediatr Cardiol 1992;13:237-239.

11. Massera D, Trivieri MG, Andrews J, Sartori S, Abgral R, Chapman AR et al.
Disease activity in mitral annular calcification. Circ Cardiovasc Imaging 2019;12:
€008513.

12. O’'Neal WT, Efird ], Nazarian S, Alonso A, Michos ED, Szklo M, et al. Mitral an-
nular calcification progression and the risk of atrial fibrillation: results from
MESA. Eur Heart | Cardiovasc Imaging 2018;19:279-276.

N

w

w1

o

~

oo


https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytaa283#supplementary-data
https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytaa283#supplementary-data

