
Br HeartJ 1993;70:282-284

Rapid progression of mitral and aortic stenosis in
a patient with secondary hyperparathyroidism

Kenichi Fujise, Richard Amerling, Warren Sherman

Abstract
A 68 year old woman with chronic renal
failure on long-term haemodialysis pre-
sented with progressive dyspnoea. Serial
echocardiography showed a rapid reduc-
tion in mitral valve area from 2*18 to 0-92
cm2 over 18 months. In addition, the pre-
viously non-stenotic aortic valve was
found to be severely stenotic with a valve
area of 1*05 cm2. Cardiac catheterisation
confirmed these findings. The patient
had undergone subtotal parathyroidec-
tomy more than 10 years before but had
chemical and clinical evidence consistent
with recurrent hyperparathyroidism.
The patient underwent successful mitral
and aortic valve replacement with relief
of symptoms. Rapid progression of both
aortic and mitral valve stenosis in the
presence of secondary hyperparathy-
roidism is a rare finding.

(Br HeartJ' 1993;70:282-284)

Progression of aorticl4 and mitral stenosis5
has been estimated at about 0-1 and 0 09 cm2
a year respectively. However, the wide varia-
tion in the rate of progression is unexplained.
We report a patient with secondary hyper-

parathyroidism in whom mild mitral stenosis
progressed to a critical level and in whom a
nearly normal aortic valve become severely
stenotic over 18 months.
Though rapid progression of either aortic

or mitral valve stenosis has been reported in
the presence of secondary hyperparathy-
roidism6 7 rapid progression of both aortic and
mitral valve stenosis has not.

progressed over the next 18 months to New
York Heart Association class III. The patient
was admitted for the evaluation of the refrac-
tory dyspnoea.
On examination, a grade 3/6 systolic ejec-

tion murmur was noted at the base with radi-
ation to the heart apex and neck. A mild
mid-diastolic murmur was heard. Repeat
echocardiography now showed severe mitral
stenosis and moderately severe aortic stenosis
(fig 1). The mitral valve area was 0-92 cm2

Division of
Cardiology, Beth
Israel Medical Center,
New York, NY 10003,
USA
K Fujise
W Sherman
Division of
Nephrology, Beth
Israel Medical Center,
New York, NY 10003,
USA
R Amerling
Correspondence to:
Dr Warren Sherman,
Cardiac Catheterization
Laboratory, Division of
Cardiology, Beth Israel
Medical Center, 16th Street
at First Avenue, New York,
NY 10003, USA.

Case report
A 68 year old white woman with a history of
hypertension was well until 12 years before
admission when haemodialysis was started for
chronic renal failure. Three years later, the
patient developed several pathological frac-
tures. Secondary hyperparathyroidism was
diagnosed and subtotal parathyroidectomy
was performed. The patient did well there-
after until two years before admission when
she noted dyspnoea on exertion. Eighteen
months before admission, an echocardiogram
showed mild mitral stenosis with a mitral
valve area of 2-18 cm2. The mitral annulus
was moderately calcified. The aortic valve
was thickened but opened normally. Left ven-
tricular function was normal. There was no
history of rheumatic fever or infective endo-
carditis. Despite medical treatment dyspnoea

Figure 1 Echocardiographic evidence ofprogression of
valvar stenoses (A) Cross sectional echocardiogram (May
1991) in a parasternal long axis view showing a slightly
thickened aortic valve opening normally and moderate
calcification of the mitral annulus. A Doppler study
showed mild mitral stenosis pressure half time 101s,
corresponding to a mitral valve area of 2-18 cm2. (B)
Repeat study 18 months later showing considerable
calcification of the aortic and mitral valves and annuli.
Pressure half time at this time was 239 s, indicating a
presence of critical mitral stenosis with mitral valve area of
0-92 cm2. In addition, Doppler study and a calculation
based on a continuous equation indicated an aortic valve
area of 1.05 cm2. Open anvw, aortic valve; solid arrow,
mitral valve; LVI, left ventricle.
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Summary oflaboratory findings at presentation.

Tests Values Normal range

Blood urea nitrogen (mmol/l) 17-9 2-9-7-5
Creatinine (mmol/l) 751 4 53-106
Calcium(*) (mmol/l) 2-45 2-1-2-6
Phosphorus(*) (mmol/l) 2-36 0 9-1 3
Product (*) 5-78 1 9-3 4
Haemoglobin (mmol/l) 5-89 7 4-9 9
N-terminal parathyroid hormone 20-0 0-6-1

(p Eq/ml)
1,25-dihydroxy Vitamin D (pmol/l) 67-2 36-144
25-hydroxy Vitamin D (nmol/l) 44-8 34-9-105

*Mean of all the available preoperative values.

and the aortic valve area was 1 05 cm2. Blood
chemistry (table) and bone studies (fig 2)
suggested secondary hyperparathyroidism. A
review of laboratory data from the previous
nine years showed chronic hyperphos-
phataemia, with an average calcium-phospho-
rus product of 71. Subsequent cardiac
catheterisation through a transseptal
approach confirmed the presence of critical
mitral and aortic stenosis. Mitral regurgita-
tion was mild. The coronary arteries showed
mild obstructive disease. Heavy calcification
of mitral annulus, aortic valve, and all coro-

nary arteries was evident on fluoroscopic
examination of the heart.
The patient underwent aortic and mitral

valve replacement. Intraoperatively, the

Figure 2 Bilateral hand x ray examination at the time ofpresentation showed advanced

bilateral osteoarthropathy with generalised osteopenia, resorption of distal tufts, erosive

periarticular changes, and carpal bone cystformation. There was also diffuse calcification
of the radial and ulnar arteries as well as a large amorphous soft tissue calcification just
medial to the distal radial artery, corresponding to an oldfistula. These findings are

consistent with secondary hyperparathyroidism. The bone cysts are typical of dialysis-
associated amyloidosis.

mitral and aortic valves were found to be
heavily calcified and severely stenotic.
Pathological examination confirmed heavy
calcification in both aortic and mitral valve
structures. The postoperative course was
uneventful. The patient was discharged two
weeks later with considerable relief of symp-
toms.

Discussion
Progression of aortic stenosis has been stud-
ied by several groups using either cardiac
catheterisation or echocardiography. The
mean annual decrease in aortic valve area has
been reported to be 0 05 to 01cm-2.'~ The
rate of progression varied widely, ranging
from actual regression of stenosis to annual
progression of over 0 7 cm2. A degenerative
aortic valve,' smaller initial aortic valve area,
larger initial peak aortic valve gradient,' and
left ventricular dysfunction4 are risk factors
for rapid progression.

Progression of mitral valve stenosis has
been systematically evaluated only by Gordon
et al.5 They followed up 50 patients with mild
to severe rheumatic mitral stenosis with
echocardiograms over 39 months and found a
mean decline in valve area of 0 09 cm2/year.
Again the rate of progression was highly vari-
able, ranging from actual regression to rapid
progression of 1-0 cm2 annually. The group
with rapid progression had a higher mean and
peak transmitral gradients as well as increased
valve thickening and calcification.

In our patient both mitral and aortic valve
stenoses progressed rapidly. Serial echocar-
diography showed reductions in mitral and
aortic valve area of 0-8 cm2/year and 0-6
cm2/year respectively.

In chronic renal failure a persistently raised
calcium-phosphate double product, usually
due to secondary hyperparathyroidism, can
result in varying degrees of soft tissue calcifi-
cation. Various cardiac structures can become
calcified in this setting.689 Asymptomatic cal-
cification of heart valves has been reported in
up to a third of such patients, though haemo-
dynamically significant calcific valve stenosis
is infrequent, with a reported incidence of 1
and 3% for mitral and aortic valves, respec-
tively.'°
Though enhanced progression of valve

stenoses in the presence of secondary hyper-
parathyroidism has never been proven sys-
tematically, case reports support the
possibility.67 Depace et al reported the case of
a 52 year old man with a previously normal
mitral valve who over a 36 month period
developed significant stenosis with the valve
area of 2-0 cm2.6 McFalls et al reported a 34
year old woman with a previously normal aor-
tiC valve that became critically stenotic over
18 months with the valve area of 0-6 cm'.7
Our patient is unusual in having rapid pro-
gression of both mitral and aortic stenoses.
All the patients described above had a radio-
graphic evidence of secondary hyperparathy-
roidism and high calcium-phosphate products
in the setting of chronic renal failure.
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In conclusion, the rate of progression of
valve stenoses is likely to be influenced and
modified by both local tear and shear forces
and the systemic humoral environment. In
future studies of the progression of valve
stenosis, the role of the humoral milieu
should be taken into account. The presence
of high calcium-phosphate product and sec-
ondary hyperparathyroidism in the setting of
chronic renal failure can increase the rate of
progression of both mitral and aortic valve
stenoses. Patients with chronic renal failure
and value stenoses may benefit from the tight
control of the calcium-phosphate product and
the close monitoring of parathyroid hormone
concentrations. Our report suggests that sec-
ondary hyperparathyroidism can cause rapid
progression of valve stenoses, which is related
to enhanced tissue deposition of calcium.
This leads to a speculation that not only local
physical stress but also systemic humoral
environment plays an important part in the
genesis and evolution of valvar heart disease.
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