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MEDICAL PRACTICE

Clinical Topics

Primary hyperparathyroidism: the case for medical
management

W VAN'T HOFF, F W BALLARDIE, E J BICKNELL

Abstract

Thirty two patients with primary hyperparathyroidism
were followed up medically for a mean of 4 2 years. One
patient had an operation because of a rise in plasma
calcium concentration. There was no significant change
in the mean plasma calcium and creatinine concentra-
tions or in blood pressure during the period of follow up.
The progress of these patients who were managed medi-
cally was compared with that of a group of 60 patients
who had had successful operations for primary hyper-
parathyroidism. There was no significant change in
mean plasma creatinine concentration or in blood
pressure in the group who had had operations during
a mean follow up period of 5-9 years.
The natural history of mild asymptomatic hyper-

parathyroidism is probably different from and better
than that of the type of hyperparathyroidism that was
usually seen before the advent of routine chemical
screening. It is suggested that patients over the age of
60 with mild asymptomatic hyperparathyroidism, and
perhaps even younger patients, may not require opera-
tion.
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Introduction

Primary hyperparathyroidism used to be diagnosed relatively
rarely and usually in departments and centres where there was
a particular interest in the condition. Although the diagnosis
could be difficult to make and management was often not easy,
operation was almost invariably recommended.
The advent of automated measurement of serum chemistry

in the past 15 years has changed this. The incidence of primary
hyperparathyroidism in hospital populations has variously been
found to be 1 in 2000,1 1 in 1000,2 and 1 in 680.3 In Rochester,
Minnesota, the annual rate of diagnosis per 100 000 population
increased from the previous rate of 7-8 to 51-1 in 1974-5, the
first year that chemical screening was introduced. It fell to
27-7 the following year, which is probably a truer reflection of
the present annual rate.4 The incidence in this country is
about 25 per 100 000 population,5 and it has been suggested
that in England about 10 000 cases of primary hyperpara-
thyroidism are diagnosed a year.6
Not only has there been a dramatic change in the apparent

incidence of hyperparathyroidism, but there has also been a
change in its presentation. In the early days patients with
hyperparathyroidism had bone disease, and then renal stones
became the commonest mode of presentation.7 Currently, most
patients have no symptoms referable to hyperparathyroidism.5 8

It is important to ascertain the cause of this apparent in-
creased incidence of primary hyperparathyroidism. If the true
incidence has increased then the disease is being diagnosed at
a much earlier stage. There does not, however, seem to be an
increase in the more florid type of hyperparathyroidism. The
alternative explanation may be not that hyperparathyroidism
is becoming more common but that the mild and frequently
asymptomatic form of the disease is at one end of the range of
hyperparathyroidism and was rarely manifest before the advent
of routine chemical screening. If this explanation is correct
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Lnen possibiy tnese patients may not progress to develop renal
failure and hypertension as has been suggested.9
The apparently benign course of several patients with primary

hyperparathyroidism who had either declined operation or in
whom operation had not been successful prompted us to follow
up a number of patients medically, and we compared their
progress with that of a group of patients treated by operation.

Patients

Thirty two patients with primary hyperparathyroidism were fol-
lowed up medically for a mean of 4 2 years (range 0-5-12). The criteria
for diagnosis were the presence of hypercalcaemia for which no other
cause had been found either at the time of diagnosis or subsequently,
and a raised serum parathyroid hormone concentration. None had
radiological evidence of bone disease. Mean urine calcium excretion
was 7 47 mmol (299 mg)/24 hours. Only six patients had a calcium
excretion of less than 5 0 mmol (200 mg)/24 hours, and in five of
these patients the plasma creatinine concentration was raised.
Familial hypocalciuric hypercalcaemia could not be excluded in the
other patient, although there was no positive family history. Primary
hyperparathyroidism was diagnosed in 27 of the 32 patients after
the chance discovery of hypercalcaemia on a routine chemical screen-
ing while they were attending the hospital. Four patients presented
with renal colic and one with pancreatitis. The mean age of the
32 patients was 59 8 years (range 25-74), and 29 were women. Five
patients had refused operation, and in five other patients the decision
regarding operation was deferred for various reasons. Two of the
patients who had refused operation and one in whom the decision
was deferred had had previous negative explorations. In 22 patients
a decision was taken not to advise operation. Twelve of these patients
were well: the hypercalcaemia was mild and had been a chance
finding, and the patients had no symptoms referable to hyper-
parathyroidism. The 10 other patients were mostly elderly and had
ischaemic or other cardiovascular or cerebrovascular disease, and we
thought that hyperparathyroidism played either no part or only a
minor part in their disease.
The progress of these 32 patients was compared with that of a

group of 60 patients who had had successful operations for primary
hyperparathyroidism. The mean age of this group was 49 8 years
and the mean follow up time after operation 5 9 years (range 0-5-18).

Results

Twenty of the 32 patients treated medically remained well without
operation. Three patients were referred for operation. In two of these,
aged 25 and 43, the only reason was their age. We were hesitant at this
stage in not advising surgery in view of their long life expectancy.
Nevertheless, during the four and seven years, respectively, that they
had been followed up before operation their plasma calcium concen-
tration had not increased and renal function and blood pressure had
remained normal. The third patient, aged 49 years, who had been
hypertensive for 14 years after her pregnancy, was referred for
operation after two years because of a rise in plasma calcium con-
centration.
Three patients died. Two aged 70 and 72 had not been considered

for operation because they had had recent cardiac infarcts. Both died
from further cardiac infarcts. The third patient, aged 73, had in the
past had a pituitary tumour removed and died of carcinoma of the
duodenum.
The condition of six patients at follow up was only fair; their mean

age was 70. Five suffered from severe cardiovascular or cerebro-
vascular disease, and at diagnosis four had not been well enough to
be considered for operation. The sixth patient, whose original plasma
calcium concentration was 3 3 mmol/l (13 2 mg/100 ml), had refused
operation and was then followed up for 12 years. She developed acute
pancreatitis followed by diabetes mellitus and impaired renal function,
but there was no further increase in plasma calcium concentration.
At the time of writing she was aged 75 and her condition had de-
teriorated over the previous two years.

BLOOD PRESSURE

Blood pressure changes in the group treated medically were
difficult to assess because most patients with hypertension were
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treated with hypotensive drugs, which made it impossible to assess
their true blood pressures. Four patients were receiving hypotensive
treatment at the beginning of the study, and a further seven were
subsequently given treatment. If these 11 patients are omitted the
mean blood pressure at diagnosis was 143 '86 mm Hg; in nine patients
mean blood pressure after they had been followed up for six years
was 144'88 mm Hg.

If patients receiving hypotensive treatment are included and
hypertension is defined as a blood pressure above an arbitrary figure
of 150 mm Hg systolic or 100 mm Hg diastolic, or both, 34-3(" of
patients had hypertension at diagnosis and 500, at the time of follow
up. This difference was not significant, and there was no significant
difference between these patients and the 60 patients who were
followed up after operation (table I).

TABLE i-Proportions of patientts wit/i /iyprtension (defined
as blood pressuire over 150 mmini Hg systolic or 100 mtn Jig
diastolilc, or both), incluidizg patients receiving hypotensive
treatmtient. (/2 test zwith one degree of freedom)

Mc

Suir

Hypertcnsion
Group No of -

patients At presentation
zdical 32 11 (34 3",,)

NS
rgical 60 18 (30')

At follow up

NS 16 (0",,)
NS

NS 21 (35 ,,)

NS Not significant.

The patients in the medical group were 10 years older than those in
the surgical group at the time of diagnosis. As blood pressure rises
with age we related the patients' blood pressures both at the time of
diagnosis and at the end of their follow up period to the pressures
found in a normal population."' For the purposes of this comparison
we regarded as hypertensive any patients whose blood pressure
(either systolic or diastolic) was 10 mm Hg or more above the mean
for their age and sex (table II). Patients taking hypotensive drugs
were regarded as hypertensive. Thcre was no significant change in
blood pressure during the period of follow up in either the medical
or the surgical group, or between the two groups.

TABLE II-Proportions of patients with hypertension (defitned
as blood pressuire of 10 mtn Hg or miore systolic or diastolic,
or both, above mtiean for age and sex"'), including patients
receiving hypotensi've treatment. (,;2 test with one degree of
freedom)

Hypertensive
(Group No of

patients At presentation At follow up

Medical 32 9 (28 1 `,,) NS 14 (43 7"(,)

Surgical
NS NS

60 22 (36 7 2,,) N S 22 (36 7",,)

NS Not significaint.

RENAL FUNCTION

Glomerular function as measured by clearance studies falls sig-
nificantly with age,ii and crcatinine clearance shows large daily
variations.2 We, therefore, used plasma creatinine concentration as
the most suitable measure of changc in renal function for a longi-
tudinal study.
The mean plasma creatinine concentration at the time of diagnosis

in the medical group was 93-7 fimol, 1 (1 06 mg/ 100 ml) and at follow
up 96 0 fimol l (1-09 mg/100 ml). This difference was not significant,
and there was no significant difference between the creatinine con-
centrations in the surgical group (table III).

PLASMA CALCIUM CONCENTRATION

The mean plasma calcium concentration at diagnosis was 2-88 mmol/1
(11-5 mg/100 ml) in the group treated medically; the concentration
did not change significantly (figure). At diagnosis five patients had
concentrations above 3-0 mmol,l (12-0 mg/100 ml); in two of these
the concentrations subsequently fell to 2 8 and 2 69 mmol/l (11-2 and
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108 mg/100 ml). In one patient aged 65, the
was 3 15 mmol I (12 6 mg 100 ml) and 10 years 1
(1222 mg 100 ml). Two elderly paticnts had con
3 38 mmol 1 (132 and 13 5 mg 100 ml), and b
In the first patient the plasma calcium concer
was 3 2 mmol 1 (12 8 mg 100 ml), and in th
later it was 3 19 mmol,l (12 76 mg, 100 ml).

In only one patient (already mcntioned) w

concentration was below 3 mmol1 (12 mg,lO0
the concentration subsequently incrcase to at
under observation, from 2 81 to 3 02 mmol 1
100 ml) after two ycars. This patient thcn had a

The mean plasma calcium concentration in t
3 09 mmolI1 (12 36 mg 100 ml) and rcturned to
after operation.

TABILE III-Alean (SEMl plasma creatinine
(pa-ed t test within grolups, iunpaired t
groups)

GJroup

Mledical

Surgical

Plasma crcatinine (u1
At presentation At

Q3 7 (54)
NS

102 1 (3 8)

NS

NS

NS - Not significant.
Covz'ersioii. SI to traditi(onial units-Plasi

I tumol'l 11 3 ,g 100 ml.

n=32 30 29 23 21 18 14 12

0 1/2 1 1112 2 3 4 5
Years of fol low up

Mean (SEM) plasma calcium concentrations in the pa
(n Number of patients.)

Conversion: SI to traditional uinits-Calcium: 1 m

Discussion

It is generally agreed that patients with syl
to primary hyperparathyroidism require
diagnosed as having primary hyperparati
chance finding of hypercalcaemia who
referable to the condition should, howe
separately. In the present study there was n

in mean plasma calcium and creatinine conc
proportion of hypertensive patients in the
medically for a mean of 4 2 years.
Although three patients died and the cc

the others was only fair, all these patients wt
general condition was poor at the time of
was it considered that hyperparathyroidi
tributed to this. Among the patients who we

might have been considered for operation ev

tion was found in only one, who subsequen
operation because of a rise in plasma calciu

Until recently, little was known about th
the mild asymptomatic type of primary h
that now presents a frequent problem in ma]
the first serious investigation of this conditir
Clinic, where a prospective study was starte
main criteria for including patients in that
calcium concentration of less than 2 75
100 ml), normal renal function, no bone c

calcinosis, and no active or infective renal s
last follow up, 12 years after the beginn

c initial concentration 33 patients (23",, of the total of 142) had been treated by opera-
ater it was 3 05 mmol l tion because they no longer fulfilled the criteria: eight had shown
centrations of 33 and a rise in serum calcium concentration; six had developed active
threfused pearsationr stone disease; four had developed bone disease; nine had

-itration 12 vears later
ie second six months psychological and various other factors; and in six renal function

had decreased. The criterion for a decrease in renal function
vhose plasma calcium was a reduction of 10",, or more of baseline creatinine clearance.
1 ml' at diagnosis did WVhether this is adequate is doubtful, because although five
bove this level while patients were operated on for this reason in the first two and a
(11 24 to 1208 mgi half years, only one further patient required operation in the

a succcssful operation. next 10 years. If renal function decreases progressively in
he surglcal group was hyperparathyroidism more patients would be expected to have

developed impaired renal function towards the end of the study.
In Sydney 15 patients diagnosed as having primary hyper-

parathyroidism who had had unsuccessful operations and a

conlcentration further 30 patients who had not had operations were followed
test betl-een up for a mean of three years.'6 Renal function did not deteriorate

in any of these patients, and none required operation because
of a further rise in serum calcium concentration. In the United

mol I? Kingdom Adams followed up 31 patients with hyperpara-
t follw up thyroidism for a mean of four years.' There was no significant
96 0 (6 4) change in the mean serum creatinine concentration during the
964(7 7)period of observation, but one patient had an operation because

of a rise in serum calcium concentration. In Derby 39 patients
with primary hyperparathyroidism were followed up for a

ma creatinine mean of 2-5 years, during which time there was no significant
change in mean plasma calcium or creatinine concentration
(J S Harrop et al, unpublished findings).

10 9 7 5 In Sweden Christensson followed up 23 patients with
primary hyperparathyroidism found during a routine screening
of 16 000 subjects and compared them with a group with normo-
calcaemia matched for age and sex.', There was no further rise
in hypercalcaemia in the group with hyperparathyroidism
during a 10 year period of observation. Christensson did find
appreciably higher systolic and diastolic blood pressures in the

I hypercalcaemic compared with the normocalcaemic group.
Apart from the increase in blood pressure expected with age

6 7 8 9 there was no further rise in blood pressure in the hyper-
calcaemic group over the 10 years.

atients treated medically. In none of the other studies was blood pressure analysed.
.mol,'l4 mg/100 ml. This may well have been due to the problem of categorising

patients receiving hypotensive treatment, which makes statistical
analysis difficult. In view of the association between hyperten-
sion and hyperparathyroidism, however, we thought that this
should nevertheless be attempted. Although there was an

mptoms attributable increase in the number of patients with hypertension in the
operation. Patients medical group during the period of follow up, this did not
lyroidism after the achieve significance, but the numbers studied were relatively
have no symptoms small. However, no decrease occurred in the number of patients
ver, be considered with hypertension in the surgical group over a mean period of
Lo significant change 5-9 years after successful operation. This suggests that raised
:entrations or in the blood pressure per se in primary hyperparathyroidism is
group followed up probably not an indication for operation.

Renal glomerular function as judged by plasma creatinine
Indition of some of concentration did not change significantly during the follow up
ere elderly and their period in our medical group or in three similar series from
diagnosis. In none Australia and this country"I 17 (J S Harrop et al, unpublished
sm itself had con- findings). There was also no significant change in creatinine
-re otherwise fit and concentration in our surgical group. We conclude from our
7idence of deteriora- own work and from similar studies that renal glomerular
tly had a successful function is not likely to deteriorate in mild primary hyper-
im concentration. parathyroidism.
te natural history of The plasma calcium concentration rose in eight of 142 patients
yperparathyroidism over 12 years in the Mayo Clinic study." The incidences in
nagement. Probably the present and four other series were lower, but follow up
on was at the Mayo periods were shorter. All patients who do not have parathyroid
ad in 1968.'3 '5 The surgery should be seen at regular intervals, and if the plasma
study were a serum calcium concentration increases above a level that is con-
mmol/l (1 10 mg/ sidered to be reasonable then operation can be performed.
disease, no nephro- There is no good evidence that the period of observation has
tone disease. At the any adverse effect on blood pressure or renal function.
ving of the study,'-5 One further aspect requires attention-namely, bone in-
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volvement in mild primary hyperparathyroidism. It is possible,
although at present uncertain, that mild hyperparathyroidism
may affect bone metabolism and perhaps osteoporosis.' This
is relevant because most patients with mild asymptomatic
hyperparathyroidism are elderly women, who are particularly
prone to osteoporosis.
More patients need to be followed up for longer periods

before confident guidelines can be laid down. At present,
however, we are managing medically patients with primary
hyperparathyroidism who have no symptoms referable to the
condition and no evidence of bone disease or recurrent renal
stones. We consider it wise to advise operation if the plasma
calcium concentration is greater than 3 mmol/l and also in
younger patients. We have not established age limits, but we
are reasonably confident that medical management is satis-
factory for patients over 60 though less so for patients under
50 years. With the passage of time we are now tending also to
observe patients over 50.

We thank Dr D A Heath and Professor J L H O'Riordan for
assays of parathyroid hormone; Mr J G Gray, who performed the
operations; and Mr A Lawton for statistical advice. We are indebted
to Mrs J Vernon for secretarial help.
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For Debate . . *

Individual contributions to multlauthor papers

S D MOULOPOULOS, D A SIDERIS, K A GEORGILIS

Abstract

The curricula vitae of four candidates for a professorial
appointment at Athens University were examined to
estimate the actual contribution of each candidate to
the papers of which he was a coauthor. A total of 879
research papers by the four candidates were analysed in
terms of the number of authors, the sequence of names,
and the year of publication. The four authors presented
364, 349, 96, and 70 papers. If an equal contribution of all

Department of Clinical Therapeutics, Medical School of Athens
University

S D MOULOPOULOS, MD, professor (original idea, planning, comments)
D A SIDERIS, MD, associate professor (planning, evaluation of data 90%,

writing up)
K A GEORGILIS, MD, intern (collection of data, evaluation of data 10",)

Correspondence to: Assistant Professor D A Sideris, MD, Department of
Clinical Therapeutics, University of Athens Medical School, V Sofias and
K Lourou str, Athens 11528, Greece.

coauthors is assumed, the actual number of papers (all
papers divided by the number of authors), is about 106,
83, 28, and 26, respectively, so that the rank of the four
candidates did not change. On the assumption that the
contribution was related to the candidate's position in the
order of the coauthors' names, the numbers of papers
were corrected to 84, 95, 26, 33 using one statistical method
and to 88, 94, 28, 31 using another. These assumptions
may not be valid, however, especially as the last author
may be more important than the intermediate ones.

It is suggested that the journals require authors to
state their specific contribution to a paper, such as
original idea, planning, collecting data, writing up, etc.

Introduction

Multiauthorship leads to problems of indexing and an increase
in the number of published papers,' and has been attributed to
overpopulation, desire for promotion, multi-institutional or
multidisciplinary trials, and the ease of including authors
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