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Summary
Two cases are reviewed, both of which developed
tumoral calcinosis whilst receiving 1, a-hydroxy-
cholecalciferol therapy. Tumoral calcinosis is an
extreme form of peri-articular calcification, and its
occurrence in patients with chronic renal failure is un-
usual. These peri-articular masses developed around
the shoulders in both patients, and the action of 1, a-
hydroxycholecalciferol as a possible factor promoting
this form of metastatic calcification is discussed.

Introduction
The association of metastatic calcification with

chronic renal disease was first described by Virchow
(1855). A full review of the subject by Mulligan
(1947) confirmed the association between these two
conditions, but it was not until the advent of regular
haemodialysis therapy that widespread metastatic
calcification became an important clinical problem
(Kleeman et al., 1967). The metastatic calcification
that develops in patients with chronic renal disease
can occur in several forms and one of these is peri-
articular calcification (Parfitt, 1969). A severe form
of peri-articular calcification, called tumoral cal-
cinosis, has been described as a separate entity
(Inclan, 1943). It is characterized by a large, rubbery
or cystic calcified mass occurring close to a large
joint.

Tumoral calcinosis has been infrequently reported
in patients with chronic renal disease (Barton and
Reeves, 1961; Curtis and Feller, 1942; Burkholder
and Braund, 1947; Levin and Genovesse, 1950).
These case reports stress that a considerable number
of years must elapse before soft tissue calcification
of such severity can develop in patients with chronic
renal disease. Tumoral calcinosis has also been
reported in patients given massive doses of vitamin
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D for arthritic diseases (Chaplin, Clark and Ropers,
1951; Holman, 1952; Christensen, Liebman and
Sosman, 1951).
The experience with massive doses of vitamin D

would suggest that vitamin D stimulates the pro-
gression of metastatic calcification to produce
tumoral calcinosis. This has important implications
for all patients with renal disease, and two patients
with chronic renal failure are reviewed who de-
veloped tumoral calcinosis on 1, ac-hydroxychole-
calciferol therapy, a potent synthetic vitamin D
analogue.

Case reports
Case I
A41-year-old whitemale presented with glomerulo-

nephritis in October 1968 and started regular
haemodialysis in January 1972. He was established
on home dialysis and started on 2 F±g daily of 1, a-
hydroxycholecalciferol (1, oc-OHD3 in March 1975.
This was increased to 3 1±g daily because of a poor
response as assessed by the intestinal absorption of
radiocalcium. The dose of 3 ,ug daily was continued
until October 1975 when it was then reduced to 2 jig
daily because of intractable pruritus. The plasma
calcium increased on therapy (from 2-88 mmol/l to
3-19 mmol/l), and throughout the time on 1, ao-
OHD, it remained at around 3 00 mmol/l. The
plasma phosphate was initially high in this patient at
3-08 mmol/l and it continued in the range 2-20-
2-80 mmol/l. Assessment of intestinal absorption
showed an increase for calcium absorption from
0.44/hr to 0-74/hr, and an increase for phosphorus
absorption from 0-27/hr to 0 50/hr. The activity of
parathyroid hormone was high initially at 51-3 ng/ml
and after 7 months was even higher at 85-5 ng/ml.
The dialysis regimen was standard and remained

unchanged after starting 1, cx-OHD3 therapy. The
patient was maintained on a Meltec 1-5 m2 multi-
point dialyser for 4 hours three times a week, and
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the dialysate calcium concentration was kept at 1P5
mmol/l. After several months of therapy the
patient complained of severe pruritus and developed
acute 'red-eyes'. Radiological assessment at this time
failed to find any evidence of an increase in soft
tissue calcification. Examination of the cornea by
slit lamp after 6 months of therapy again failed to
detect any change in metastatic calcification.

In early December 1975 he was started on a regular
dose of phosphate binding agent (aluminium
hydroxide gel) in order to lower his plasma phosphate
concentration and so improve the pruritus. He con-
tinued taking this regularly until July 1976 when the
1, cx-OHD3 was withdrawn. The plasma phosphate
concentration remained unchanged even on large
doses of aluminium hydroxide gel (80-100 ml
daily), however, his symptoms of pruritus and
grittiness in the eyes improved.

In July 1976 the patient presented with a hard,
cystic swelling overlying the clavicle near the right
shoulder. Radiological examination showed this to
be calcified (Fig. 1). The swelling had developed
relatively rapidly, and apart from one short episode
of pain following cessation of 1, cx-OHD, was pain-
less. Since the 1, o-OHD3 therapy was withdrawn
there has been no further pruritus and the calcified
mass has regressed in size.

Case 2
A 52-year-old white female developed terminal

renal failure secondary to polycystic renal disease
and commenced regular haemodialysis in February
1974. She was established on hospital dialysis and
started on 2 ,ug daily of 1, oc-OHD3 in March 1975.
This dose was continued without any change until it
was stopped in mid-May 1976. The plasma calcium
did not change on therapy, and on no occasion was
it above 3-00 mmol/l. The plasma phosphate
showed an initial increase in the early weeks (from
2-66 mmol/l to 3 00 mmol/1), but this soon settled
and throughout the remainder of the study period
was in the range 2-25-2 80 mmol/l. Assessment of
intestinal absorption showed an increase for calcium
absorption from 0-23/hr to 0 93/hr, and a change in
phosphorus absorption from 0-42/hr to 0-39/hr. The
activity of parathyroid hormone was high initially at
11-6 ng/ml and after 7 months was unchanged at
12-7 ng/ml.
The dialysis regimen remained standard as in case

1. The patient started complaining of severe pruritus
after several months on 1, cx-OHD3 and at times it
was so intense that she stopped taking the com-
pound for 2 or 3 weeks. Radiological assessment at 6
months showed some increase in peri-articular cal-
cification, but this was very marked at the end of 14
months (Fig. 2). Examination of this patient's
cornea also showed evidence of an increase in cal-
cification over this period. The aluminium hydroxide
gel was started in mid-December 1975 to try to con-
trol the patient's pruritus, unfortunately it had little

A
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FIG. 1. Right shoulder at (a) 15.11.74; (b) 15.8.75; (c) 30.4.76; (d) 28.6.76.
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FIG. 2. Left shoulder at (a) 14.2.75; (b) 16.1.76; (c) 17.6.76.

effect on either the plasma phosphate concentration
or the symptoms of pruritus. As the pruritus was
very severe the patient stopped taking the 1, o-OHD3
in May 1976. Since that time she has been free of the
pruritus.

Discussion
The recent introduction of 'active' metabolites of

vitamin D3, for the correction of the 1,25,dihy-
droxy-cholecalciferol (1,25-(OH)2D3) -deficiency that
accompanies chronic renal disease, has several im-
portant implications. Chronic renal failure is almost
always associated with metastatic calcification of
some degree. The aetiology of this widespread
metastatic calcification is undoubtedly multifactoral,
but it has always been considered that a high cal-
cium-phosphorus product in the peripheral blood is
the most important factor (Logan, 1940; Berlyne
and Shaw, 1967; Herbert, Miller and Richardson,
1941). The plasma phosphate level in uraemia may
vary over a much wider range than the plasma
calcium, and consequently hyperphosphataemia is
probably the most important single factor leading to
metastatic calcification in these patients (Parfitt 1969).
The extreme example of metastatic calcification as

that occurring in the present patients, has been in-
frequently reported in association with chronic
renal disease (Barton and Reeves, 1961; Curtis and
Feller, 1942; Burkholder and Braund 1947; Levin
and Genovesse, 1950). It would therefore seem likely
that the use of 1, a-OHD3 in uraemic patients can in-
crease the tendency for soft tissue calcification.
The use of vitamin D (cholecalciferol) in uraemic

patients has been reported by several workers
(Davidson and Pendras, 1967; Mallick and Berlyne,
1968; Rubini et al., 1969), and they have all found
the tendency for metastatic calcification to increase
during a period of therapy. The mechanism may in-
volve a change in the calcium-phosphorus product,
and it would seem that the plasma phosphate is the
most important factor, as vitamin D can stimulate
the formation of metastatic calcification without any
change in plasma calcium (Mallick and Berlyne,
1968; Rubini et al., 1969; Logan, 1940). Mallick has
further stressed the importance of monitoring the
plasma phosphate concentration, and controlling it
with phosphate binding agents when hyperphosphat-
aemia develops. There is evidence that vitamin D it-
self may predispose to metastatic calcification as
studies in rabbits (Hass et al., 1958) have shown that
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vitamin D can produce soft tissue calcification in
many sites without associated change in plasma
calcium or phosphate levels.
Whatever the mechanism, there is no doubt that

vitamin D therapy has been associated with an in-
crease in metastic calcification in uraemic patients,
and rarely with the formation of tumoral calcinosis
(Chaplin et al., 1951; Holman 1952; Christensen et
al., 1951). From this report, it can be seen that 1, a-
OHD3 has at least the same potential as massive
doses of vitamin D for inducing extensive soft tissue
calcification. The mechanism is in doubt, it may play
a direct role at the tissue sites, or it may produce its
effect through changes in the calcium-phosphorus
product. 1, ac-OHD3 is known to enhance intestinal
calcium absorption in uraemic patients (Peacock et
al., 1975), and to induce hypercalcaemia. Further-
more, studies from the authors' group (Peacock,
Davison and Walker, 1977), have shown that
1, oc-OHD3 is active in uraemic patients on main-
tenance haemodialysis, and is associated with an in-
crease in the intestinal absorption of phosphorus as
well as calcium. The consequences of this increase in
intestinal phosphorus absorption is to enhance the
tendency to hyperphosphataemia. Thus, 1,o-OHD3,
through its ability to increase both the plasma cal-
cium and plasma phosphate concentrations, is
capable of dramatically changing the calcium-
phosphorus product.

This capacity of 1, cx-OHD3 to change the calcium-
phosporus product, and through this or other
mechanisms, to enhance the rate of metastatic cal-
cification, should be remembered by all clinicians
using the compound. The use of phosphate binding
agents can certainly reduce the calcium-phosphorus
produce (Peacock et al., 1977). It is for this reason,
that all patients on 1, cx-OHD3 therapy should be
regularly seen, and if the calcium-phosphorus pro-
duct increases, the use of phosphate binding agents
becomes mandatory. Finally, the authors suggest
that the clinical symptom of pruritus is a useful way
of detecting early metastatic calcification and should
therefore be considered as an early warning of more
serious problems.
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