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Uncomplicated
hyperparathyroidism

Primary hyperparathyroidism in childhood
appears to be a rare disease. There are several
published reviews (Nolan, Hayles, and Woolner,
1960; Rajasuriya et al., 1964; Bjernulf et al., 1970),
but very few descriptions of cases in childhood
without either radiological bone disease or renal
manifestations. We can find records of only two
such cases (Chaves-Carballo and Hayles, 1966;
Latham et al., 1969). It seems probable, therefore,
that the diagnosis is delayed until complications have
developed. This case is described to illustrate the
value of serum calcium estimations in suggesting a

specific diagnosis in a child with vague abdominal
pain, though the relation of the pain to the metabolic
disorder remains obscure.

Case report

A 9-year-old boy was admitted to hospital with a

tentative diagnosis of appendicitis, after 2 weeks of
intermittent abdominal pain, fever, and general malaise.
This settled after antibiotic therapy for a chest infection,
but at follow-up continuing irritability, lassitude, and
recurrent abdominal pain were noted. The pain was
diffuse in nature and usually situated in either the left or
the right hypochondrium. He was readmitted 4 months
later with vomiting and further pain and tenderness in
the right iliac fossa. It was established that he had
experienced 6 similar attacks in the previous 6 months,
during which time he was unusually irritable, lethargic,
and had lost 6 - 5 kg in weight. There was no evidence of
acute appendicitis but a coincidental infestation with
Giardia lamblia, not associated with any disturbance in
bowel function, was treated with metronidazole. He
was not constipated, but a suggestion that the pain might
be renal 'colic' led to estimation of serum calcium levels
which were found to be consistently raised. There was
no subsequent evidence to suggest that the pain was renal
in origin. He had no past history of note, ate a normal
diet, and was taking no drugs or vitamin supplements.

Physical examination. He appeared to be a normal
healthy child after resolution of the abdominal pain.
Height (126 - 5 cm) and weight (25 . 5 kg) were below the
mean for his age, but were within 1 SD. Systematic
examination revealed no abnormality, and blood pressure
was 110/60.

Investigations. Hb was 13-2 g/100 ml; WBC
5500/mm'; serum uric acid 4- 4 mg/100 ml, with normal
electrolytes, blood urea, liver function tests, and plasma
protein electrophoresis pattern. Serum PBI was 6 0
,ug/100 ml with a T3 resin uptake ratio of 098. Serum
cholesterol was normal at 155 mg/100 ml. Urinary
examination and culture were negative, and creatinine
clearance, corrected for surface area, was normal (154
ml/min).

Radiography of chest, skull, jaws, both hands, and
right femur revealed no abnormality of bone. There
was no evidence of subperiosteal cortical bone erosion in
the phalanges ofthe hands, nor ofmetaphysial sclerosis, a
frequent feature of childhood hyperparathyroidism
(Fanconi and Mieth, 1967). Abdominal films showed
no evidence of renal calculi or nephrocalcinosis; intra-
venous urography was not performed.
Serum calcium estimations, corrected for protein

concentration, ranged from 5- 12 to 5 95 mEq/l., with a
mean value (8 observations) of 5 - 62 mEq/l. and standard
error (SE) ±0 17. Mean plasma inorganic phosphate
concentration (Pi) was 3 0 mg/100 ml (SE±0 - 17), mean
serum magnesium 1-34 mEq/l. (SE ±0- 14), and mean
alkaline phosphatase 135 IU/1. (SE+ 16). Urinary
calcium excretion ranged from 11-5 to 18-8 mEq/24
hours, with a mean value (7 estimations) of 14-8 mEq
(SE± 1 - 7); phosphate 360 to 448 mg/24 hours (mean 438
mg, SE±19); and magnesium 4-14 to 5-86 mEq/24
hours (mean 4 99 mEq, SE +0-18). A cortisone
suppression test was performed, using the adult dose of
50 mg cortisone acetate, 8 hourly, for 10 days. Serum
calcium levels remained raised throughout. The basal
phosphate excretion index (PEI) value was abnormal at
+0 025-the upper limit of normal for that age quoted
by Latham et al. (1969) as -0 08. The ratio of
maximal tubular reabsorption of phosphate (TmP) to
glomerular filtration rate (GFR) as defined by Bijvoet
(1969) was 2-80 mg/100 ml. The normal range of
TmP/GFR for children is 3-7 to 6-2 mg/100 ml
(Corvilain and Abramow, 1972). Parathormone assay in
serum was 0 64 ng/ml (normal).

Clinical progress. There was no evidence to
suggest sarcoidosis or vitamin D hypersensitivity as
alternative diagnoses. The persistent hypercalcaemia
and hypercalciuria, with abnormal PEI and TmP/GFR
measurements, suggested the diagnosis of primary
hyperparathyroidism. This was supported by the
failure of cortisone to suppress serum calcium. Neck
exploration was therefore advised.
At operation a small parathyroid adenoma, weighing

250 mg, was removed from the position ofthe right upper
gland. The left upper parathyroid gland was also
identified and biopsied. Histology of the adenoma
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hyperparathyroidism (Dent and Watson, 1968), as
illustrated in the case reported by Latham et al.
(1969) where steroids initially suppressed the
hypercalcaemia. Serum parathormone concentra-
tion is frequently within the normal range in primary
hyperparathyroidism (O'Riordan, Watson, and
Woodhead, 1972), and in this case the assay was not
of positive diagnostic value. The PEI and
TmP/GFR estimations are not consistently
abnormal in hyperparathyroidism, but provide
valuable supporting evidence.
The absence of hypocalcaemia after operation in

this patient confirmed the radiological evidence that
the bone disease of hyperparathyroidism had not
developed. Of the 43 cases of primary hyper-
parathyroidism in children reviewed by Bjernulf et
al. (1970), 11 (25%) had renal calculi and 29 (67%)
showed radiological changes in bones. Few cases at
the time of diagnosis are free from major complica-
tions, hence the importance of earlier recognition of
the disease. Prolonged hypercalcaemia can also
cause intellectual impairment and interference with
growth. The possibility of familial hyperpara-
thyroidism should also be considered; serum
calcium and plasma phosphate values in the parents
and sister of this child were normal.

In the absence of renal calculus, constipation,
peptic ulceration, or any other recognizable organic
abnormality in this child, the mechanism of the
abdominal pain is difficult to explain. The
association of hypercalcaemia and parathyroid crisis
with acute pancreatitis is well recognized in adults
with parathyroid adenomas, but the relation in
children has not been appreciated until recently
(Daum, Rosen, and Boley, 1973). The recurrent
nature of the abdominal pain and vomiting in the
few described cases has been assumed to be caused
by recurrent attacks of pancreatitis in association
with long-standing hyperparathyroidism. There is
no evidence to support the suggestion of pancreatitis
in this patient; one normal serum amylase value was
obtained during an acute episode of abdominal pain.

Because the clinical features of primary hyper-
parathyroidism in childhood are nonspecific, before
complications become established, the diagnosis is
dependent on laboratory investigation. It is
suggested that the possibility of hyperpara-
thyroidism in otherwise unexplained recurrent
abdominal pain in childhood merits the inclusion of
serum calcium estimations in the investigation of
this very common presenting symptom.

Summary
A 9-year-old boy with episodes of abdominal pain

was shown to have hyperparathyroidism caused by a

showed diffuse sheets of chief cells supported by a
delicate vascular stroma, and in places the cells formed
trabeculae or pseudo-acini (Dr. J. N. Webb).
The serum calcium concentration fell within 12 hours

of operation to 4* 47 mEq/l., and remained normal
thereafter (Fig.). A steady, but delayed rise in plasma
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FIG.-Pre- and postoperative levels of serun calcium and
magnesium, plasma phosphate, and urinary calcium,
showing the effect of removal of the parathyroid adenoma.

phosphate occurred, and serum magnesium levels fell
marginally. The urinary calcium output fell to 1 40
mEq/24 hours. Recovery was uneventful, with the sole
exception of occasional paraesthesiae in both hands and
feet occurring 3 weeks after operation. Serum calcium
and magnesium concentrations and plasma phosphate
concentration were normal, but a course of oral calcium
supplements was given empirically to prevent further
symptoms, pending complete return to normal function
of the remaining parathyroid tissue.

Discussion
The apparent rarity of hyperparathyroidism in

childhood may present difficulties in the recognition
and differential diagnosis of childhood hyper-
calcaemia. The cortisone suppression test is not
always reliable in confirming the diagnosis of
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small parathyroid adenoma. There was no
evidence of bone or renal disease.

It is suggested that the diagnosis of hyperpara-
thyroidism should be considered in a child with
unexplained abdominal pain.

We wish to thank Dr. J. L. H. O'Riordan for the
estimation of the serum concentration of parathormone,
Mr. C. W. A. Falconer who performed the operation,
and Professor J. A. Strong for his helpful advice.
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Congenital rickets due to maternal
vitamin D deficiency

Rickets and osteomalacia are common in
immigrant Asians in this country (Holmes et al.,
1973) and are probably due to dietary deficiency of
vitamin D (Moncrieff, Lunt, and Arthur, 1973;
Preece et al., 1973). Pregnancy is the period of
greatest metabolic activity in adults and osteomalacia

occurs particularly frequently in Asian immigrants
at this time (Holmes et al., 1973). Though this
might be expected to cause rickets in the fetus, to
date this has been reported in only two babies in this
country (Ford et al., 1973).

This paper describes a further example of
congenital rickets in a baby whose mother had
biochemical evidence of osteomalacia, and presents
new evidence that neonatal hypocalcaemia may be
due to maternal vitamin D deficiency.

Case report
The mother was a 30-year-old Asian who had had 3

children in the preceding 3 years. During the latter part
of the present pregnancy she complained of pain in her
sacrum and had a waddling gait. After delivery she was
found to have a serum calcium level of 8-2 mg/ 100 ml,
phosphorus 2-9 mg/100 ml, alkaline phosphatase 220
IU/i., and 25 hydroxycholecalciferol (25-HCC) 7-1
ng/ml (control 20 ng/ml). X-ray examination of the
pelvis did not show osteomalcia. Her daily intake of
vitamin D, estimated from dietary recall, was 150 IU
(normal 600, Davidson and Passmore, 1966).
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