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Summary

Twenty-eight members of a family over three genera-
tions were studied; six ofthem had hyperparathyroidism.
Four of the six were siblings and one of these had suffered
from recurrent hyperparathyroidism. No member of
the family showed any other significant endocrine
disturbance or active peptic ulceration.
Attention is drawn to the prominent lack of symptoms

despite dangerous levels ofhypercalcaemia and advanced
disease with the consequent need for estimation of serum
calcium levels in all close relatives. Multiple gland
involvement is common in familial hyperparathyroidism
and is often coupled with a tendency to recurrence,
necessitating long-term follow-up. Histological appear-
ances vary considerably, and the risk of recurrence is
not limited to cases showing primary chief cell hyper-
plasia, with the implication that resection of three
parathyroid glands and part of the remaining gland
may be the treatment of choice in all cases of familial
hyperparathyroidism when multiple gland involvement
is found.

Introduction

Familial hyperparathyroidism has been described as part of the
syndrome of multiple endocrine adenomatosis, in which it is the
commonest abnormality (Johnson et al., 1967). The literature,
however, contains descriptions of 16 families in which hyper-
parathyroidism is reported as occurring in more than one

member in the absence of other endocrine disorders (Peters
et al., 1966; Schachner et al., 1966; Graber and Jacobs, 1968).
It has been proposed that this represents a separate syndrome,
but it may well be a partial expression of the same disorder
(Cutler et al., 1964). Wermer (1954) pointed out that the clinical
manifestations of the syndrome of multiple endocrine
adenomatosis may be confined to a single gland. Both conditions
share the autosomal dominant mode of inheritance and the
pathological changes found in each are identical (Cutler et al.,
1964; Black and Utley, 1968). Some of the reports of familial
hyperparathyroidism mention the frequent occurrence of
peptic ulcer or even of goitre, and many of the earlier reports
are not documented as regards the absence of active peptic
ulceration or other endocrine disease (Cassidy and Anderson,
1960; Cutler et al., 1964; Schachner et al., 1966).
The asymptomatic nature of many cases of familial hyper-

parathyroidism has been mentioned (Graber and Jacobs, 1968).
The present paper shows that prominent lack of symptoms is
common even in the presence of dangerous levels of hyper-
calcaemia or advanced bone or renal disease, and the conse-

quences of this are discussed.
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The pathological changes found in familial forms of hyper-
parathyroidism have been a subject of controversy (Black and
Utley, 1968). There is now widespread acceptance that multiple
involvement of parathyroid glands is much more common in all
familial forms of hyperparathyroidism than in the sporadic form
of the disease (Wermer, 1954; Cope et al., 1958; Cutler et al.,
1964). Before Cope et al. described the entity of primary chief
cell hyperplasia the glands were generally described as contain-
ing adenomata. These authors reported a study of 200 cases of
hyperparathyroidism of whom 10 were found to have primary
chief cell hyperplasia. Four of these 10 cases had associated
endocrine tumours and they suggested that primary chief cell

hyperplasia would prove to be the common type of parathyroid
disease in multiple endocrine adenomatosis.
The tendency since has been to regard primary chief cell

hyperplasia as the typical pathological change (Cutler et al.,
1964; Peters et al., 1966). Cope et al. (1958) considered that
cases with this histological appearance showed a strong tendency
to recurrence and that they should be treated by total resection
of three glands and a partial resection of the remaining gland.
Study ofthe literature, however, leaves no doubt that adenomata,
both single and multiple, often occur in familial forms of
hyperparathyroidism (Frohner and Wolgamot, 1954; Schachner
et al., 1966; Black and Utley, 1968). Furthermore, the recurrence
of adenomata in familial hyperparathyroidism is well docu-
mented (Shallow and Fry, 1948; Frohner and Wolgamot, 1954).
The present paper emphasizes the variable nature of the
pathological findings in familial hyperparathyroidism and the
significance of this is discussed.

Clinical Methods

Twenty-eight persons were studied and their relationship is
shown in Fig. 1. There was no history of consanguinity between
marital partners in the family. A history was taken from every
person investigated, with special reference to symptoms
suggestive of endocrine disturbance or peptic ulceration, and,
in addition, many of the unaffected members submitted to
clinical examination. At least one estimation of serum calcium
was done in every case. All blood for calcium estimation was
taken fasting and without venous occlusion.
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FIG. 1-Family tree.

87

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5766.87 on 10 July 1971. D
ow

nloaded from
 

http://www.bmj.com/


88

The case histories of the affected members are given. No
other person showed any evidence of hyperparathyroidism,
other endocrine disturbance, or peptic ulceration.

Case 1

A man aged 21 presented with haematuria. Intravenous pyelography
showed nephrocalcinosis. On direct questioning he admitted to
thir-t and nocturia for several months. The past history was un-
eventful but the family history was significant in that an elder
brother (Case 2) and a maternal uncle (Case 5) were reported to
have had neck operations in the past. Physical examination was
normal. The serum calcium was 15 8 mg/100 ml (normal 10-11 mg/
100 ml). Plasma inorganic phosphate and alkaline phosphatase were
normal. The urinary calcium excretion was 1,225 mg/24 hours
(normal 100-300 mg/24 hours). Skeletal survey including x-ray
examination of chest and skull, showed nothing abnormal. A
barium swallow examination was negative. Creatinine clearance was
37 ml/min (normal 102-130 ml/min). Glucose tolerance test and
protein-bound iodine estimation were normal.
A diagnosis of hyperparathyroidism was made and neck explora-

tion undertaken. A tumour weighing 4-4 g was found inferiorly on
the right. The superior parathyroid gland on the right was identified
and thought to be normal. It was not removed. No other para-
thyroid tissue was identified despite a careful search. Histological
examination of the tumour showed a parathyroid adenoma composed
largely of chief cells with islands of water clear cells and oxyphil
cells. The serum calcium returned to normal after operation and
has remained normal.
As a result of the suggestive family history his relatives were

investigated as described under Clinical Methods.

Case 2

A brother aged 22 of Case 1 presented in 1964 with haematuria
due to a ureteric calculus. He had no other symptoms and physical
examination was normal. The serum calcium was 16-6 mg/100 ml,
inorganic phosphate was normal, and alkaline phosphatase was 35
King Armstrong units/100 ml (normal 3-13 K.A. units/100 ml).
The blood urea was normal. A skeletal survey showed typical bony
changes of hyperparathyroidism. Neck exploration revealed a
tumour 2 cm in diameter on the right. Histological examination of
the tumour showed a predominantly oxyphilic adenoma of the
parathyroid with iFlands of large chief cells. The serum calcium
fell to normal after operation and remained normal over the next
two years; after then the patient failed to attend.

After the presentation of Case 1 this patient was reinvestigated.
There were no symptoms and physical examination was normal.
Serum calcium was 16-0 mg/ 100 ml, inorganic phosphate was
normal, and alkaline phosphatase was 17 K.A. units/ 100 ml. Urinary
calcium excretion was 885 mg/24 hours. Skeletal survey, including
chest and skull x-ray examination, showed nothing abnormal.
Barium swallow and barium meal examinations were also negative.
Creatinine clearance, serum protein-bound iodine, and a glucose
tolerance test were all normal. Neck exploration revealed an en-
capsulated tumour, weight 0-82 g, on the left, which histological
examination showed to be a predominantly oxyphilic adenoma of
the parathyroid. Two other fragments of tissue, each found in a
different site, were composed of abnormal parathyroid tissue of
oxyphil type. In one of these chief cells were not visible. A fourth
specimen, again from a different site, was composed of normal
parthyroid tissue. Primary chief cell hyperplasia is thus excluded.
The serum calcium returned to normal after operation and has
remained normal.
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Case 3

A sister aged 16 of Case 1 was asymptomatic and physical exami-
nation was normal. Serum calcium was 17-9 mg/100 ml, inorganic
phosphate 19 mg/100 ml (normal 2-4 mg/100 ml), and alkaline
phosphatase 105 mU/ml (normal 30-85 mU/ml on the Technicon
S.M.A. 12/60). The urinary calcium excretion was 504 mg/24 hours.
Radiological survey showed subperiosteal erosions in the phalanges
and a large cyst in the left tibia. The skull x-ray picture was
normal. Barium swallow examination showed an impression on the
left side of the oesophagus in the neck. Barium meal examination
was negative. Creatinine clearance was 82 ml/min. Serum protein-
bound iodine was 9-3 ,ug/100 ml (normal 3-3-7-8 ,ug/100 ml). A
glucose tolerance test was normal.
Neck exploration showed a tumour inferiorly on the left. The

superior parathyroid on the left was identified and thought to be
normal. It was not removed. No other parathyroid tissue was identi-
fied after a careful search. The tumour weighed 2-08 g and histo-
logical examination showed a parathyroid adenoma composed
mainly of oxyphilic cells. Postoperatively the serum calcium fell
to normal and has remained so.

Case 4

A brother aged 20 of Case 1 is the fourth affected sibling. On
direct inquiry he admitted to slight thirst but there were no other
symptoms. Physical examination was normal but slit-lamp micro-
scopy showed early corneal calcification. Serum calcium was 20-9
mg/100 ml, inorganic phosphate 19 mg/100 ml, and alkaline phos-
phatase 34 K.A. units/100 ml.

Skeletal survey showed gross changes of hyperparathyroidism
with pronounced subperiosteal erosions in the phalanges and large
cysts in the bones around both knee joints (see Fig. 2). Barium
swallow examination showed a large impression on the left side of
the oesophagus. Barium meal examination was negative. Creatinine

FIG. 2-Case 4. Gross bone changes of hyperparathyroidism.

Details of Cases

Case Serum PO/, Alkaline Phosphatase Urinary Calcium
No. Age Sex History Calcium (mg/100ml) (K.A. Units) (mg/24 hr) Operative Findings

Thirst, nocturia, haematuria for some months
Haematuria 1964.
Reinvestigated No symptoms
No symptoms
Slight thirst
Gastric ulcer 1952. Ureteric calculus 1963.

1965 investigation No symptoms
Renal calculi 1952

15-8
16-6
16-0
17-9
20-9

14
15

N
N
N
1-9
1-9

N
N

Milliunits/ml-normal range 30-85 on Technicori SMA 12/60.

N
35
17

105*
34

N
15

1,225

885
504

583

Right inferior adenoma
Right adenoma
Left adenoma
Left inferior adenoma
Left inferior adenoma

? Thyroid tissue only
3 adenomas

1
2

3
4
5

6

21
22

16
20
37

42

M.
M.

F.
M.
M.

M.
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clearance was 92 ml/min. Serum protein-bound iodine and glucose
tolerance tests were normal.

Because of the high level of serum calcium the neck was explored
without delay and a large tumour weighing 13-3 g was found on
the left. The inferior parathyroid gland on the left was also
dentified and thought to be normal. It was not removed. No
other parathyroid tissue was identified after careful search. Histo-
logical examination showed a totally oxyphilic parathyroid adenoma.
Chief cells were not identified. After operation the serum calcium
fell to normal and has remained so.

Case S

This patient was the maternal uncle of the previous four patients.
In 1952 at the age of 18 he underwent partial gastrectomy for a
perforated gastric ulcer. He then remained well until 1963, when
he developed renal colic due to a ureteric calculus. The serum
calcium was not estimated at this time and he recovered. In 1965
the serum calcium was estimated routinely and found to be raised.
He was asymptomatic and physical examination was normal. Serum
calcium was 14-0 mg/100 ml, and inorganic phosphate and alkaline
phosphatase were normal. The blood urea and skeletal survey were
both normal.
The neck was explored and several specimens were taken for

histological examination. They were interpreted as containing
thyroid tissue and not the acinar variant of a parathyroid adenoma.
(Castleman, 1952). Postoperatively, however, the serum calcium fell
to 9-2 mg/100 ml and remained normal on repeated estimation over
the next month. The patient did not attend follow-up after this.
The serum calcium estimated during the present investigations was
normal, and he remained asymptomatic.

Case 6

This patient was a cousin of Case 5. In 1957 at the age of 28 he
developed renal calculi. He had no other symptoms and physical
examination was negative. The serum calcium was 15 mg/100 ml,
inorganic phosphate normal, and alkaline phosphatase 15 K.A.
units/100 ml. The urinary excretion of calcium was 583 mg/24
hours. There was no radiological evidence of hyperparathyroidism.
Neck exploration was undertaken and three nodules were re-

moved, each of which showed a parathyroid adenoma. The histology
has been reviewed and the findings have been confirmed. The
adenomata were encapsulated and displayed well-marked rims of
compressed parathyroid tissue (Fig. 3). Two were largely of chief
cell type, and the third was predominantly oxyphilic.

FIG. 3-Parathyroid adenoma from Case 6 showing compressed rim of tissue.

Discussion

The distribution of the cases in this family is suggestive of an
autosomal dominant mode of inheritance, as has been found in

89

previous families (Cutler et al., 1964; Peters et al., 1966). The
tendency to affect young people noted by Peters et al. is con-
firmed here. The mean age of the patients at diagnosis was 22,
with a range from 16 to 31.
No member of the family had any clinical evidence of peptic

ulceration, though one of the patients with hyperparathyroidism
had suffered a perforated gastric ulcer 12 years previously,
since when he had been asymptomatic. In addition, barium
meal examination on three of the four involved siblings showed
no abnormality. No member of the family showed any evidence
of other endocrine disturbance except one who had a raised
protein-bound iodine with no other evidence of thyroid dys-
function. It is clear that hyperparathyroidism can be inherited
in an isolated form with no other evidence of the syndrome
of multiple endocrine adenomatosis. However, both the clinical
and the pathological similarities between the two are great, as
described, and lead us to agree with previous authors that
isolated familial hyperparathyroidism probably represents a
form of the syndrome of multiple endocrine adenomatosis
(Cutler et al., 1964; Schachner et al., 1966).
Of the seven episodes of hyperparathyroidism described

here renal symptoms occurred in three. Otherwise there was a
remarkable lack of symptoms, particularly those classically
attributable to hyperparathyroidism such as anorexia, thirst,
polyuria, constipation, or muscular cramps. Only Case 1
admitted to thirst and polyuria and Case 4 to slight thirst. In
the latter case the serum calcium was over 20 mg/100 ml and
there was radiological evidence of gross bone disease. In the
remaining five episodes there were no symptoms referable to
hypercalcaemia despite serum calcium levels between 14 and
17-9 mg/100 ml.
The asymptomatic nature of many of these cases means that

estimation of serum calcium is an essential screening procedure
in the search for further affected persons. In the present family
estimation of serum calcium on apparently normal relatives
directly resulted in the diagnosis of three cases of hyperpara-
thyroidism, two of these had advanced bone disease. The
dominant mode of inheritance, predilection for the young, and
the frequent occurrence of asymptomatic cases with advanced
renal or bone disease, makes it important to estimate the serum
calcium on all close relatives whenever two or more cases of
hyperparathyroidism occur within a family. Similarly, screening
of relatives when sporadic cases of hyperparathyroidism present
may result in the more frequent recognition of familial forms of
the disease.

It has been suggested that the clinical expression of familial
hyperparathyroidism within a particular family tends to remain
constant towards either largely bone or renal pathology (Peters
et al., 1966). Within this family, however, though only one
patient showed evidence of both bone and renal disease at the
same time, both types of change occurred with equal frequency.
The pathological findings have been detailed in the case

reports. Single and multiple adenomata were found, but
primary chief cell hyperplasia was not seen. The distinction
between adenoma and primary chief cell hyperplasia may be
very difficult, and it has been suggested that the finding of a
normal parathyroid gland at the time of operation is extremely
helpful, as primary chief cell hyperplasia invariably involves
all the glands (Cope et al., 1958; Black and Utley, 1968). In this
series a normal parathyroid gland was identified at operation in
three of the four cases where a single adenoma was found.
Histologically the presence of a rim of compressed parathyroid
tissue around an encapsulated mass, as in Case 6 (see Fig. 3),
is very strong evidence for an adenoma, so is great variability
in nuclear appearance (Cope et al., 1958). These are features
on which we have relied in reaching the diagnosis of adenoma
in this series of cases.
The cellular make-up of the tumours in hyperparathyroidism

does not seem to be related to hormonal function or to the
prognosis (Kleinfeld, 1959). Oxyphil adenomas have classically
been considered as non-functioning (Black and Ackerman,
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1950). There are, however, references in the literature to
functioning oxyphil tumours (Schachner et al., 1966). In the
present series predominantly chief cell and oxyphilic types
occurred with almost equal frequency, and in Case 4 the
sections examined showed a totally oxyphilic tumour.
From our findings and study of the literature it is clear that

the pathological findings in familial forms of hyperparathy-
roidism vary considerably. Primary chief cell hyperplasia, single
and multiple adenomata of varying cell type, and the pheno-
menon of nodular hyperplasia all occur (Black and Utley,
1968; Graber and Jacobs, 1968). Furthermore, the different
changes may occur as part of the same pathological process,
as Black and Utley (1968) suggested, and it is difficult to describe
any appearance as typical.
The risk of recurrence in familial hyperparathyroidism is

not limited to cases showing primary chief cell hyperplasia.
We suggest it may be related to the presence of multiple gland
involvement occurring as part of the natural history of the
disease. If this is so then the more radical surgical approach
suggested for cases of primary chief cell hyperplasia (Cope
et al., 1958) may well be the treatment of choice in all forms of
hyperparathyroidism with a clear familial basis, when more
than one gland is found to be involved at operation.

We should like to thank the Cancer Research Campaign for their
generous support in this project. and Mr. A. C. Wise for technical
help.
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Rhesus Isoimmunization after Abortion
SHEILAGH MURRAY S. L. BARRON

British Medical3Journal, 1971, 3, 90-92

Summary

Out of 177 Rh(D)-negative patients studied, 96 were
successfully followed-up after spontaneous or thera-
peutic abortion. Rh antibodies were detected by the
indirect Coombs test in two patients and by an enzyme
technique only in a further seven, an overall incidence
of94%.
The prophylactic use of anti-D immunoglobulin is now

recommended for Rh-negative non-immunized patients
undergoing abortion, but the dose could be less than
75 ig. The Kleihauer test was of no value in predicting
the risk of isoimmunization.

Introduction

We reported (Murray et al., 1970) that a potentially immunizing
transplacental haemorrhage of 01 ml of fetal blood or more
was found in 2-9% of women who had undergone abortion. In
most cases the transplacental haemorrhage had been observed
before operation, leaving only 2 out of 405 (055%) where the
operation itself could be implicated as the cause of bleeding.
We suggested that any decision about the administration of
anti-D immunoglobulin to Rh(D)-negative patients after abor-
tion should await factual evidence about the rate of immuniza-
tion in such patients. As supplies of anti-D immunoglobulin
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SHEILAGH MURRAY, M.D., F.R.C.PATH., Director
Princess Mary Maternity Hospital, Newcastle upon Tyne NE2 3BD
S. L. BARRON, F.R.C.S., F.R.C.O.G., Consultant Obstetrician and Gynaeco-

logist

increase, such evidence becomes urgently required. We there-
fore report a relatively small series of 177 Rh-negative women
who were admitted to hospital in Newcastle upon Tyne for
therapeutic abortion or for curettage following spontaneous
abortion.

Method

Samples were collected, where possible, before and after opera-
tion for the detection of transplacental haemorrhage with the
Kleihauer technique. Rh-antibody tests were performed by the
indirect Coombs test and Low's papain technique as well as by
a sensitive enzyme method using papainized cells (Murray and
Dewar, 1971). Wherever possible, blood samples were collected
before operation for such antibody tests, and an attempt was
made to obtain a follow-up sample six months after operation,
but we were well aware of the potential difficulties in following
a sample of women, many of whom would change address or
would not wish to be reminded of the operation. Our maximum
effort was concentrated on women in whom this was the first
pregnancy, who would provide the most reliable evidence of
primary immunization.

Results

Of the 177 rhesus-negative women in this series, 83 were
pregnant for the first time and 48 (58%) of these were success-
fully followed-up; 94 had had one or more previous pregnancies
and 48 (51%) of these were followed-up. The 81 patients who
defaulted and where no postoperative specimen was obtained
have been compared with the 96 followed-up, and the two groups
differ in only two respects. The proportion of early gestations
(12 weeks or less) was higher among the primigravidae who
defaulted than among those who were followed up (Table I).
Of the 96 patients followed up 10 had an abdominal hysterotomy
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