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not tender or pulsatile and there was no cough impulse. The results of
haematological and biochemical screening were normal. X-ray films showed
moderate degenerative changes in both hips. At operation a cystic swelling
deep to the muscles in the femoral triangle was excised. The clear fluid
contained scanty lymphocytes and was sterile. Histology of the cyst wall
showed dense fibrous tissue.

Comment

We believe that our two patients had synovial cysts as a result of
hip disease. Synovial cysts are protrusions of synovial membrane
caused by synovitis with overproduction of synovial fluid. They
occur more commonly with inflammatory arthritis, although one of
our patients had osteoarthrosis. The joint capsule in the hip has an
anteromedial defect and in 15% of all hips there is direct contact with
the iliopectineal bursa.' When synovitis is active, pressure and
necrosis may cause more frequent contact.2 The cysts may be asympto-
matic but may cause pain, leg oedema by iliac vein compression,3 or
bladder compression.4 Ultrasound and injection of radio-opaque
contrast may help in diagnosis. Two non-surgical methods of treatment
successfully used are radiotherapy5 and oral corticosteroids.4 Both
patients were initially thought to have a malignancy. We therefore
suggest an alternative diagnosis in patients with hip disease and a lump
in the groin.
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Tertiary hyperparathyroidism with
adenoma formation after renal
transplantation

St Goar introduced the term tertiary hyperparathyroidism specifically
to describe the development of autonomous hyperparathyroidism
due to a parathyroid adenoma that had arisen from a background of
secondary hyperplasia in a patient with chronic renal failure.' Never-
theless, the number of reported cases is small.

Case report

A 54-year-old woman with chronic renal failure due to chronic
glomerulonephritis had been maintained on home haemodialysis for five
years before cadaveric renal transplantation in February 1973. The graft
functioned satisfactorily and at six months she had a creatinine clearance
of 80 ml/min and was maintained on prednisolone 10 mg/day and azathio-
prine 75-100 mg/day. Before transplantation the serum immunoreactive
parathyroid hormone (PTH) concentration was raised at 1-8 tLg/ 1, but no other
abnormalities suggested underlying bone disease. After transplantation
minimal hypercalcaemia and hypophosphataemia occurred but serum
immunoreactive PTH and calcium concentrations fell within a few months
to near normal values. Hypophosphataemia, however, persisted together
with a hyperchloraemic metabolic acidosis. The development of Looser's

zones and the histological findings indicated hypophosphataemic osteo-
malacia, and so phosphate supplements were given.

Fourteen months after transplantation proteinuria of up to 15 g/day was
found and a transplant biopsy showed focal proliferative glomerulonephritis.
Thirty-six months after transplantation the creatinine clearance had fallen
to 55 ml/min and phosphate supplements were stopped. Forty-five months
after transplantation plasma calcium concentration rose to 2-85 mmol/l
(11-4 mg/100 ml) but two months later had risen to 3-3 mmol/l (13-2 mg/
100 ml) when symptoms of hypercalcaemia occurred. Normal plasma
concentrations of phosphate, alkaline phosphatase, and hydroxyproline
were found, but serum immunoreactive PTH was raised at 24 jug/l. The
serum 25-hydroxycholecalciferol concentration (25-OHD3) had been
normal (9-2-10-5 jLg/l) until the onset of gross proteinuria but subsequently
remained very low (< 2-5 pg/l). An iliac crest bone biopsy showed nothing
abnormal.
At operation four parathyroid glands were identified. Two were normal

and two enlarged (1 5 x 1-5 x 1-5 and 1 0 x 0-8 x 0-8 cm). The two enlarged
glands and one of the normal-sized glands were removed. Histological
examination showed that the largest gland had typical features of a para-
thyroid adenoma with a rim of compressed normal parathyroid tissue
(see figure) and appreciable nuclear pleomorphism. The other two glands
showed chief cell hyperplasia with reduction in the normal fat content. The
postoperative course was uneventful and both plasma calcium and serum
immunoreactive PTH concentrations returned to normal.

Showing part of the adenomatous gland (A) with an
apparent rim of normal parathyroid tissue (N). (H and
E. x71.)

Comment

Our patient had severe symptomatic hypercalcaemia 45 months
after transplantation, when her renal function was declining.
Phosphate supplements may have masked the development of
hypercalcaemia or contributed indirectly to the development of
tertiary hyperparathyroidism. This is unlikely, however, since hyper-
calcaemia developed nine months after withdrawing oral phosphate
supplements, and hypocalcaemia was not evident during phosphate
treatment. Another factor may have been the heavy loss of 25-OHD3
in the urine in association with severe proteinuria.'
The histological features of the parathyroid glands supported the

diagnosis of the true tertiary hyperparathyroidism, which is rare in
patients with chronic renal failure or after transplantation. Few cases
of parathyroid adenomata developing in a background of hyperplasia
have been described.'3 Some have considered hypercalcaemic
hyperparathyroidism in patients with chronic renal failure after trans-
plantation to be a manifestation of tertiary hyperparathyroidism.4 5

However, histological study of the parathyroid glands in these
patients has shown generalised hyperplasia. In most of the patients
the state of functional autonomy in the parathyroid glands is
presumably due to the considerable increase in the number of secreting
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cells. We suggest that the term tertiary hyperparathyroidism should
be restricted to those cases where a histologically proved adenoma is
found.
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Vitamin D transport in an infant
with vitamin D toxicity
Massive doses of vitamin D lead to hypercalcaemia, but the mechanism
is not fully understood. We studied the plasma binding of vitamin D
and its major metabolite, 25-hydroxyvitamin D (25-OHD), in an
infant with vitamin D toxicity.

Case report, methods, and results

A 9-month-old boy, born after a normal pregnancy, had been treated
with vitamin D2 drops (totalling 1 600 000 IU) from the age of 6 months
because of delayed motor development. Two weeks before admission he
developed polyuria and polydipsia. He was malnourished and had mild
hypotonicity and muscle wasting. Blood urea nitrogen was 7 9 mmol/l
(22 mg 100 ml); serum creatinine 14-1 jsmol!l (0 16 mg/100 ml), calcium
2 88 mmol/l (115 mg/100 ml), phosphate 2 03 mmol/l (63 mg/100 ml);
parathyroid hormone 350 ng '1 (normal). Small radio-opaque stones were
present in both kidneys. On a calcium-depleted diet, aluminium hydroxide
gel, and phenobarbitone he showed improvement both clinically and
biochemically (table).

Duplicate plasma samples were incubated with 3H-25-OHD and 14C-
vitamin D at 4 C for 16 hours. The lipoproteins were separated by ultra-
centrifugation at a density of 1 21 g ml. The lipoprotein-free plasma (density

1 21 g/ml) was electrophorescd on agarose gel and the protein bands were
identified and radioassayed. In all the studies, 25-OHD was recovered in
the x-globulin band where the specific vitamin-D-binding globulin appears
on the chromatograph.1 In contrast, the distribution of vitamin D was
definitely affected by the hypervitaminosis (table). When the child was
clinically toxic, 64", of the vitamin was found in the lipoprotein fraction,
15 in albumin, and only 21 "8 in the a-globulin region. With clinical
improvement, binding of vitamin D to plasma proteins gradually reverted
to normal (table).

Comment

The physiological action of vitamin D is normally mediated through
its active renal metabolite 1,25-dihydroxyvitamin D (1,25(OH)2D),

whereas vitamin D itself lacks biological activity.' Synthesis of
1,25(OH)2D is regulated, and is under negative feedback by high
concentrations of calcium, phosphate, and 1,25(OH),D itself,' and
moreover is normal in patients with hypervitaminosis D.' The
concentrations of 25-OHD in patients with hypervitaminosis D
(120 ng/ml in our case) are unlikely to cause clinical vitamin D
toxicity since much higher concentrations occur in treatment with
long-term vitamin D or 25-OHD without signs of toxicity.3 The
cause should therefore be sought in vitamin D itself.
One explanation of the difference between the lack of physiological

activity of vitamin D and its potential activity in hypervitaminosis
may be an alteration in its normal binding to plasma proteins, as was
found for the toxicity caused by vitamin A, another lipid-soluble
vitamin.4 Under physiological conditions most vitamin D is
transported on a specific binding globulin,' while the rest (up to
30-40°'%) is transported on plasma lipoproteins. The abnormal
binding to lipoproteins and albumin in hypervitaminosis (table)
may result in an uncontrolled transfer of the vitamin D molecule to
cell membranes. The presence of large amounts of the parent vitamin
D in a target organ such as the intestine might directly enhance
calcium absorption, as shown when vitamin D was placed directly
into tied duodenal loops in rats.5 This hypothesis is analogous to
vitamin A toxicity, in which vitamin A is also displaced to lipo-
proteins from the vitamin-A-binding globulin.4
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Hypokalaemic paralysis
The clinical effects of potassium depletion are variable. A patient
presented with an illness clinically resembling acute postinfectious
polyneuritis (Guillain-Barre syndrome).

Case report

A 60-year-old Australian became constipated during his journey to
Britain, and on arrival vomited for a day. The next day he had pain in
his calves and thighs, and subsequently developed progressive weakness of
the legs and then of the arms, which advanced centripetally. One week later
he had another short episode of vomiting, the paralysis increased so that he
was bedridden, and a third episode of transient gastrointestinal disturbance
occurred.
He had been hypertensive for several years, taking debrisoquine, chlor-

Seruim concentl-ations of calcium, phosphorus, and 25-OHD, and binding of vitamin D and 25-OHD in plasma proteins (%)

Serum '"C-vitamin D 3H-25-OHD
Months- -- .-_

after Calcium Phosphorus 25-OHD Lipoprotein a-globulin Albumin Lipoprotein x-globulin Albumin
admission (mmol/1) (mmol/l) (ng ml)

1 2-88 2-03 130 64 21 15 2 98 -

2 2 53 1281 30 40 60 - 2 98 -

5* 2 8 1-94 - 48 52 - 2 98 -

6 2 38 1 68 30 30 70 - 2 98 -

Normal 213-2-5 129-178
(mean SE) (range) (range) <30 38 ± 2 62 ±2 - 2 98 -

*After accidental feeding of vitamin-D-fortified milk.
Conversionz: SI to traditional units-Calcium: 1 mmol/l 4 mg/100 ml. Phosphorus: 1 mmol/l 31 mg/100 ml.
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