




ARCHIVES OF DISEASE IN CHILDHOOD

FIG. 3.-Radiograph of feet showing calcification of the digital blood vessels and the first right metatarsal artery.

to continue."ormone therapy in view of the striking
clinical improvement obtained.
A calcium balance was then undertaken to see whether

the use of methylandrostenediol would increase the
retention of body calcium (Fischer and Hastrup, 1954).
The results are summarized in Table I for the balance
period of 30 days. The diet which the child had been
taking for some time and which contained a large
amount of milk was first analysed and then kept con-

TABLE 1

RETENTION OF BODY CALCIUM AND PHOSPHORUS

Average Daily
Percentage

Intake Output Retention Daily
(mg.) (mg.) Retention

Urine Stool
(mg.) (mg.)

Calcium .. 1,140 27 439 674 59
Phosphorus 993 134 316 543 55

stant. She had not been having vitamin D supplements
and none were given during the balance. The calcium
balance was carried out for 10 days on 10 mg. of predni-
solone daily. On the eleventh day methylandrostene-
diol, 30 mg. daily, was added and the balance was
continued for another 20 days. No change in calcium
or phosphorus retention due to the methylandrostenediol
was noted. The calcium and phosphorus balances were
very strongly positive throughout the whole period. The
average calcium retention by children of early school age
was reported as 26% of the intake by Holmes (1945).
This child was retaining 59% of her calcium intake.
The considerable retention of calcium in spite of

continued prednisolone therapy was thought to be due
to the process of recalcification of the skeleton brought
about by increased exercise. The calcium balance had
presumably been negative during the protracted period
of bed rest. The biochemical findings at the time of the
balance are summarized in Table 2. The only abnormal-
ity was a rise in globulin to 4-2 g./100 ml. with a normal
albumin of 4-2 g./100 ml. Electrophoresis showed an
increase in Mt2 and y globulins consistent with some
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CALCIFICATION OF THE DIGITAL VESSELS
activity of the rheumatoid arthritis. The B.S.R.
was 18 mm./hour (Westergren) on the same blood
sample.

TABLE 2
BIOCHEMICAL FINDINGS

Calcium = 10-6 mg./100 ml.
Phosphorus = 3-8 mg./100 ml.
Alkaline phosphatase= 16 K.A. units/100 ml.

Urea = 20 mg./l1O ml.
Cholesterol = 180 mg./100 ml.
Bilirubin = 0O5 mg./100 ml.

Sodium =139 mEq./I.
Potassium = 4 * 8 mEq./l.
Chloride = 99 mEq./l.

Albumin = 4-2 g./100 ml.
Globulin = 4*2 g./100 ml
Total = 8-4g./g100 ml

After five months' treatment with prednisolone
the child was able to wash and feed herself and walk
on her own and so she was allowed to go home. At
home she has continued to improve gradually on
prednisolone therapy, 10 mg. daily for two years
and, more recently, on 7-5 mg. daily. She can
now walk a quarter of a mile. During this
period the amyloidosis has regressed with much
diminution in the size of the liver and spleen and a
reduction of the albuminuria to 25 mg./100 ml. in the
24-hour collections. As previously given, the Congo red
test in January, 1955 showed 95% fixation of dye by the
tissues at the end of one hour. In May, 1956 the fixation
was 87%, in December, 1956 it was 75%, in March, 1958
it was 56% and in March, 1959 it was 65%. Recent
radiographs show that general recalcification of the
skeleton has taken place although it is not yet normally
calcified. There is in addition a diminution in the
calcification of the digital vessels. At no time has
the blood flow to the digits appeared deficient. On the
contrary, one persistent sign of activity has been the
dilatation of capillaries at the base of the nails. The skin
has never shown any thickening suggestive of dermato-
myositis, however, and there were no lupus erythemato-
sus cells in the blood samples examined.
The blood pressure is now 130/100 mm. Hg, whereas

before A.C.T.H. therapy it was 110/80 mm. Hg. While
20 mg. of prednisolone was being given daily it was
150/120 mm. Hg.
The child's growth has been retarded since the onset

of her illness. Even during this last year when she has
been in better health than in previous years there has
been an increment of i in. only in height. The height of
43 in. at 9 years is well below the third percentile and the
weight of 47 lb. is at the third percentile. Her weight
has been kept reasonable by slight dietetic restriction.
The bone age, judged by the maturation of the skeleton
as a whole, is 13 years, i.e. four years in advance, and
menstruation occurred abnormally early at the age of
8 years. Pubic hair is present but no axillary hair has
appeared. There is early breast enlargement (Fig. 4).

FiG. 4.-Patient aged 9 years.

To summarize, this child has suffered from active
rheumatoid arthritis for seven years. During the course
of her illness pericarditis has occurred twice. She has
developed amyloidosis and gross decalcification of the
skeleton with vertebral collapse and calcification of the
digital vessels. Prednisolone therapy, even at a late
stage, led to a marked improvement in her condition.

Discussion
It is interesting that prednisolone therapy pro-

duced so much improvement in this child after four
years of severe rheumatoid arthritis, when A.C.T.H.
gel, admittedly in relatively smaller dosage, was
ineffective in the early-stages. The hypertension is
probably due to prednisolone but it should be noted
that the blood pressure tended to be high even
before A.C.T.H. was first given. Early menstrua-
tion may also be the result of hormone therapy.
Stunting of growth due to the disease would be
expected but may have been accentuated by pred-
nisolone. The disparity between the stunting and
the advanced bone age is difficult to explain,
although the advanced bone age and early menstrua-
tion may be related pituitary effects. Amyloidosis
is a rare, although recognized, complication of
rheumatoid arthritis in childhood. Its regression
with improvement in the rheumatoid condition has
been described by Parkins and Bywaters (1959).
The vertebral collapse was first noted at the age

of4rutyears following one year's treatment with
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ARCHIVES OF DISEASE IN CHILDHOOD
A.C.T.H. in very moderate dosage. It is unfortun-
ate that radiographs were not taken immediately
before prednisolone therapy was begun because in
retrospect it is not possible to separate the possible
effect of the hormone from that of immobilization
in producing generalized decalcification of the
skeleton and concomitant calcification of the digital
vessels. No other tissues appear to be involved in
the process of metastatic calcification. I think that
the severe decalcification was chiefly due to pro-
longed bed-rest with almost complete immobilization
of the joints due to rheumatoid arthritis and pos-
sibly not at all to A.C.T.H. or prednisolone therapy
in view of the small to moderate dosage employed
(Welch and Forsyth, 1953; Luder, 1954). This
view is substantiated by the finding of a strongly
positive calcium balance in the month in which the
radiographs were taken and by the gradual recalcifi-
cation of the skeleton which followed during the
next three years of continuous prednisolone therapy.
Along with this improvement in skeletal calcification
it is of interest to note the diminution in calcification
of the digital vessels.
Regarding the aetiology of the calcification of the

digital vessels, several possibilities must be con-
sidered.

Although amyloidosis affects blood vessels,
calcification of the deposits in the vessel walls does
not occur.

Calcification of peripheral vessels has been
described in a few children with severe chronic
renal disease, e.g. hydronephrosis, polycystic kid-
neys, chronic glomerulo-nephritis, aplastic kidneys
or renal tubular disease (Stryker, 1946; Andersen
and Schlesinger, 1942; Cochrane and Bowden,
1954). Secondary hyperparathyroidism is ruled out
as a cause of metastatic calcification in this patient
because of the normal serum calcium and phos-
phorus levels and the normal blood urea despite
amyloidosis of the kidney.

In infants, calcification of the coronary arteries
with death from heart failure has been described by
several authors (Baggenstoss and Keith, 1941;
Andersen and Schlesinger, 1942; Stryker, 1946;
Cochrane and Bowden, 1954; Hunt and Leys, 1957).
The aetiology of the calcification in these cases was
unknown and, although some of the large arteries
were involved occasionally in addition to the
coronaries, the digital vessels were not affected.
The rare condition of pseudoxanthoma elasticum,

if widely disseminated, may be associated with
calcification of the vessels due to an infiltration of
the degenerated elastic tissue by calcium phosphate.
This child, however, did not show the skin dis-
colouration or eye changes associated with this

disease. Neither did she have the skin changes of
dermatomyositis which may be associated with
subcutaneous deposits of calcium.

Vascular calcification in children has been
described in hypervitaminosis D and also in severe
forms of idiopathic hypercalcaemia (Schlesinger,
Butler and Black, 1956; Rhaney and Mitchell, 1956).
In retrospect, idiopathic hypercalcaemia was prob-
ably present in a similar case described by Lightwood
(1932). In these conditions osteosclerosis occurs.
Moreover there is no record of the present child
having received extra vitamin D.

It is well known that hormone therapy may lead
to osteoporosis and that in Cushing's syndrome
renal calculi may form. However, no reference
has been found to digital vessel calcification due to
hormone therapy.
Acute and subacute forms of arteritis associated

with rheumatoid arthritis have been discussed
recently in the literature (Levin, Rivo, Scott,
Figueroa, Fred and Barrett, 1953; Cruickshank,
1954; Kemper, Baggenstoss and Slocumb, 1957),
but no mention has been made of calcification of
the affected vessels.

Immobilization by bed-rest and particularly total
immobilization in severe joint disease causes
marked skeletal decalcification. Hypercalcaemia
with renal calculi formation may follow but calcifica-
tion of vessels has not been noted in the literature
from this cause.
One cannot therefore be dogmatic regarding the

aetiology of the digital vessel calcification in this
child. It seems most likely, however, that prolonged
immobilization led to decalcification of the skeleton
with liberation of calcium which became deposited
in digital vessels possibly damaged by rheumatoid
disease.

Summary
A girl crippled by rheumatoid arthritis, compli-

cated by amyloid disease, was found to have
calcification of the digital vessels in association with
widespread decalcification of the skeleton. After
prednisolone therapy she was able to walk again.
In the next three years considerable recalcification
of the skeleton occurred with some diminution in
the calcification of the digital vessels and marked
regression in the amyloid disease.

I should like to thank Professor J. L. Henderson for
his encouragement to publish this report, and Professor
R. W. B. Ellis for access to the Edinburgh records. The
calcium balance estimations were made by Dr. T. Bird,
then of the Department of Pathology, Queen's College,
and the photographs were prepared by Mr. T. King,
Queen's College.
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