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Abstract

As more and more cases of primary hyperparathyroidism are being detected by screening for serum
calcium concentration, the majority of patients are older individuals who are asymptomatic or have
symptoms which are difficult to ascribe to hyperparathyroidism. Long-term follow-up has provided evi-
dence that most asymptomatic patients who do not undergo parathyroidectomy will not develop symp-
tomatic complications. Some asymptomatic patients, however, have progression of disease over time.
These observations and the lack of reliable predictors of the rate of progression in most patients
reinforce the need for careful monitoring in elderly individuals who do not undergo surgery. Biannual
measurements of serum calcium concentrations and annual measurements of urinary calcium
excretion and bone mineral density should be performed in all patients who are managed conserva-
tively. In elderly patients with symptomatic or complicated primary hyperparathyroidism, parathyroi-
dectomy results in biochemical cure and increased bone density, both at the lumbar spine and the
femoral neck, and should be considered. Criteria for surgery include significant hypercalcemia
(.1 mg/dl above the upper limit of normal), marked hypercalciuria (.400 mg per day), low bone den-
sity, unexplained renal insufficiency and an episode of acute primary hyperparathyroidism. Consider-
ation of parathyroidectomy should also be given to elderly patients with primary hyperparathyroidism
who are vitamin D deficient. Radionuclide scanning has become the initial non-invasive study of
choice when parathyroid gland localization is necessary before parathyroidectomy; this is generally
for fragile patients and reoperative cases. In a subset of older individuals, surgery may not be an
option because of coexisting medical problems even though surgical indications are present.
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Introduction

Primary hyperparathyroidism is a hypercalcemic state
due to excessive secretion of parathyroid hormone
(PTH) (1–3). The disease is characterized by a loss of
the normal feedback control of PTH by extracellular
calcium, but the exact underlying cause remains to
be clarified (4). In most patients, a benign, solitary ade-
noma is responsible for the hypersecretion. Primary
hyperparathyroidism due to parathyroid hyperplasia is
less common and may occur in the context of the syn-
drome of multiple endocrine neoplasia (which will not
be discussed in this review). The incidence of the dis-
ease is from about 1 in 500 to 1 in 1000. The majority
of individuals affected by primary hyperparathyroidism
are older women. In most patients, hypercalcemia is
discovered when serum calcium is measured as a
screening test. Primary hyperparathyroidism is one of
the most common causes of hypercalcemia and
should be considered in any elderly individual with

elevated serum calcium level. Unless another cause of
the hypercalcemia is obvious – for example, the patient
is known to have metastatic bone disease – the first
step is measurement of serum PTH. A high or even
inappropriately normal value in the presence of
hypercalcemia confirms the diagnosis. There are a
few diagnostic pitfalls: some patients have both hyper-
parathyroidism and another hypercalcemic disorder;
others are taking a thiazide or lithium carbonate,
which can exacerbate or perhaps even cause
hyperparathyroidism; and a few have benign familial
hypercalcemia, in which a loss-of-function mutation
in the calcium-receptor gene causes increased PTH
secretion and hypocalciuria. These disorders can be dis-
tinguished from primary hyperparathyroidism by care-
ful history taking and measurements of urinary
calcium. The aim of this review is to discuss the diagno-
sis and management of primary hyperparathyroidism
in elderly patients (‘elderly’ being defined as 75 years
of age or older).
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Clinical presentation of primary
hyperparathyroidism

Primary hyperparathyroidism has evolved from a
symptomatic disorder to a disorder that is asymptom-
atic in most patients (1, 5), including patients over
the age of 70 years (6). In most older individuals
with asymptomatic primary hyperparathyroidism,
serum calcium levels are less than 1 mg/dl above the
accepted normal reference range. These individuals
have neither signs nor symptoms typically associated
with hypercalcemia or PTH excess. Older patients
may present with serum calcium levels in the life-
threatening range, the so-called acute primary
hyperparathyroidism or parathyroid crisis (2), but
this is unusual.

Subperiosteal resorption and bone cysts, a skeletal
complication known as osteitis fibrosa cystica, has
become most unusual in patients with primary hyper-
parathyroidism, even in elderly individuals. However,
primary hyperparathyroidism is typically characterized
by various degrees of bone loss. Previous reports have
clarified that cortical and trabecular bone are affected
in different ways by excess of PTH (5). Histomorpho-
metric studies of percutaneous bone biopsy specimens
in patients with primary hyperparathyroidism have
shown a preferential involvement of cortical bone
with a relative preservation of cancellous bone (7).
According to these findings, bone densitometry in
these patients has shown a greater and more preco-
cious bone loss at the appendicular skeleton, which is
mainly comprised of cortical bone, than at the axial
skeleton, where trabecular bone predominates (8, 9).
Whether PTH-related bone loss is associated with an
increased fracture risk remains unclear. A number of
retrospective and case-control studies have not shown
an increase in fracture incidence among patients with
primary hyperparathyroidism (10–12), whereas
others have (13 –15). These studies are limited by
their cross-sectional design, inadequate control
groups, ascertainment biases and imprecise definitions
of fracture. There clearly is a need for large, prospective,
controlled studies to evaluate fracture incidence in pri-
mary hyperparathyroidism, particularly in older indi-
viduals. It has been well established that, besides bone
density, other factors such as the risk of falling play a
critical role in determining susceptibility to fracture in
old age.

Nephrolithiasis is the most frequent complication of
the hyperparathyroid process, occurring in about 20%
of the patients (16). Renal effects of the disease also
include diminished glomerular filtration rate. Since
renal function tends to decline with age, it is likely
that most older individuals with hyperparathyroidism
will have at least some degree of renal insufficiency.
Hypercalciuria (.300 mg daily calcium excretion) is
observed in a significant subset (of up to 30%) of
patients. Some patients suffer from easy fatigability, a

sense of weakness and mild cognitive impairment
(17). Whether these non-specific symptoms are indeed
related to hyperparathyroidism remains to be clarified,
especially in old age (18). The extent to which they
respond to parathyroid surgery has not yet been settled
either. Finally, the association of primary hyperpara-
thyroidism with hypertension has been well documen-
ted but poorly understood (19). Parathyroidectomy
does not reliably improve hypertension in these
patients, and it is not clear whether surgery alters the
long-term course of their hypertension.

Evaluation of older patients with primary
hyperparathyroidism

Hypercalcemia is virtually always present in patients
with primary hyperparathyroidism, while serum phos-
phorus tends to be in the lower range of normal. In
some patients – particularly those with mild primary
hyperparathyroidism – serum calcium may be
normal on some measurements. In elderly patients,
all calcium concentrations should be ‘corrected’ to
the prevailing serum albumin level (calcium to be
adjusted upwards by 0.8 mg/dl for every g/dl reduction
in serum albumin from the midnormal range of
4.0 g/dl). The most common other cause of hypercalce-
mia in older individuals, hypercalcemia of malignancy,
is associated with suppressed levels of PTH. Therefore,
an elevated level of PTH in the presence
of hypercalcemia virtually establishes the diagnosis
of primary hyperparathyroidism, although the
normal range for the PTH-intact assay (generally
10–65 pg/ml) does not take into account the fact
that PTH levels rise with age. Serum alkaline phospha-
tase activity may be elevated. Increased bone turnover
may be reflected in elevated levels of markers of bone
formation (bone-specific alkaline phosphatase and
osteocalcin) and bone resorption (urinary pyridinoline,
deoxypyridinoline and N-telopeptide of collagen), even
in the absence of skeletal complications (2). However,
bone markers increase with age, and it is not clear
that elevated levels of bone markers are predictive of
the likelihood of bone loss and fractures in older indi-
viduals with primary hyperparathyroidism. Urinary
calcium excretion may be elevated as well, but this
varies widely and is often not increased in elderly
patients. While the circulating 1,25-dihydroxyvitamin
D concentration may be elevated, levels of 25-hydroxy-
vitamin D tend to be low or in the lower range of
normal in older individuals.

In most older patients, no specific radiological mani-
festations are observed, and skeletal x-ray screening is
not recommended. However, bone-density measure-
ments – based on dual-energy x-ray absorptiometry
(DXA) at the hip and spine – should be an integral
part of the evaluation of individuals with primary
hyperparathyroidism, regardless of age. As indicated,
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the disease preferentially affects the cortical as opposed
to the trabecular skeleton. This pattern of bone involve-
ment is typically reflected in reduced DXA values at the
femoral neck (a site enriched in cortical bone) and rela-
tive preservation of the trochanter and lumbar spine
(sites primarily consisting of cancellous bone).

Management of primary
hyperparathyroidism – treating older
patients surgically

Irrespective of age, surgery is recognized as the only
definitive therapy for primary hyperparathyroidism,
and patients with symptomatic hyperparathyroidism
or documented complications should always be con-
sidered for parathyroidectomy. However, a large sub-
group of older patients who are asymptomatic are
unlikely to develop complications of the disease and
may not need surgery. In order to target surgery on
those among the asymptomatic who are most at risk
of complications of this disease, a set of guidelines is
used, as originally recommended by a Consensus Devel-
opment Conference on the Management of Asympto-
matic Primary Hyperparathyroidism, held in 1990 at
the National Institutes of Health (20). According to
these guidelines, surgery is recommended as the pri-
mary option in (i) those with a serum calcium more
than 1 mg/dl above the upper limit of normal,
(ii) those with any complication of primary hyperpara-
thyroidism (such as overt bone disease or nephrolithia-
sis), (iii) patients with an episode of acute primary
hyperparathyroidism with life-threatening hypercalce-
mia, (iv) patients with marked hypercalciuria (more
than 400 mg daily excretion) and, finally, (v) those
with a reduction in bone density (Table 1). Although
these guidelines were not intended to provide specific
recommendations for geriatric patients, the majority
of older individuals with primary hyperpara-
thyroidism will meet at least one of these criteria –
despite being asymptomatic – and should be considered
(potential) candidates for surgery. For example, marked

hypercalciuria or reduced bone density occurs not
infrequently in asymptomatic hyperparathyroidism.

More recently, the conclusions of the 1990 Consen-
sus Development Conference have been re-evaluated
(3), and additional groups of patients have been recog-
nized who may benefit from parathyroidectomy. Indi-
viduals who have low vertebral or femoral neck bone
density – as determined by DXA – constitute such a
group (21). In the original 1990 consensus, low bone
density was defined as a density of more than two stan-
dard deviations below age- and sex-matched control
subjects, as assessed by single-photon absorptiometry
(SPA) at the distal radius. However, over the past
decade, DXA has become the key instrument in the
measurement of bone mass because of its accuracy
and precision, and because it allows the evaluation of
bone density at the spine and the hip, the sites of
major clinical interest. Regardless of age, osteoporosis
(in women) is currently defined by the WHO as a
DXA T-score below 22.5, that is, a bone density of
more than 2.5 SDS below peak bone density (22). It
has been assumed, but not established, that reduction
in bone density in primary hyperparathyroidism pre-
dicts fracture risk to the same extent as reductions in
density predict fracture risk in populations without pri-
mary hyperparathyroidism. Therefore, recent rec-
ommendations suggest surgery if the T-score at the
lumbar spine or hip (or distal radius) is below 22.5
(3), a threshold consistent with the WHO definition of
osteoporosis.

Significant advances in surgery, particularly minim-
ally invasive approaches, have been made. In older
patients, the operation is being performed increasingly
under local anaesthesia (23). Because PTH is cleared
from the circulation within minutes, intraoperative
PTH assays indicate whether the patient has been
cured or additional exploration is needed (24). Specifi-
cally, serum PTH concentrations fall by 50% or more
after parathyroid adenomas are removed, and when
that occurs, virtually all patients become normocalce-
mic. In many patients, the exploration, resection and
testing can be done as an outpatient procedure.

A number of preoperative localization procedures
have been developed to identify the site of abnormal
parathyroid tissue preoperatively, including ultrasound,
computed tomography, magnetic resonance imaging
and scintigraphy (25 –30). Scintigraphy with techne-
tium-99 sestamibi has emerged as the most sensitive
and most convenient to perform (31 –33). However,
even with sestamibi scanning, there is a significant
incidence of false-positive findings, so that confirmation
with two approaches – for example, complementary
parathyroid scintigraphy and high-resolution ultra-
sonography – is recommended for accurate localization
(34 –36).

In older patients who have had prior neck surgery,
most surgeons would agree that preoperative localiz-
ation is extremely helpful, even to the expert parathyroid

Table 1 Criteria to consider surgery in elderly patients with
primary hyperparathyroidism.

1. Serum calcium more than 1 mg/dl (0.25 mM) above the upper
limit of normal

2. Any complication of primary hyperparathyroidism (e.g., overt
bone disease, nephrolithiasis)

3. An episode of acute primary hyperparathyroidism with life-
threatening hypercalcemia

4. Marked hypercalciuria (more than 400 mg daily excretion)
5. Osteoporosis (reduction in bone density of more than 2.5

standard deviations below peak bone mass), as determined by
DXA at the lumbar spine, total hip or femoral neck

6. Worsening hypercalcemia and/or calciuria or decreasing bone
density over time

7. Primary hyperparathyroidism associated with vitamin D
deficiency
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surgeon. However, the use of sestamibi imaging cannot
be uniformly recommended in patients without prior
neck surgery. In the hands of an experienced surgeon,
successful parathyroid surgery can be expected 95% of
the time in patients who have not had previous neck sur-
gery (5, 37). In these patients, there is no evidence that
operative time is reduced or that the complication fre-
quency decreased, or even that the success rate of para-
thyroid surgery is greater with preoperative imaging
(38, 39).

Following parathyroid surgery, serum calcium nor-
malizes and the PTH level returns to normal. It is un-
usual for the patient to experience a postoperative
period of symptomatic hypocalcemia. Over time, bone
turnover decreases markedly, as judged by both bio-
chemical markers and histomorphometric measure-
ments (40). At the same time, bone density increases.
Recent long-term data on the course of treated and
untreated asymptomatic primary hyperparathyroidism
have confirmed that successful surgery leads to sustained
increases in bone mineral density at sites rich in cancel-
lous bone such as the lumbar spine, where a mean rise of
12% in bone mass is seen after parathyroidectomy (8, 21,
41, 42). In line with this increase in bone density, there is
preliminary (case-control) evidence to suggest that sur-
gery might reduce the risk of subsequent fracture (43).
A satisfactory explanation for the sustained increase in
bone density after parathyroidectomy remains elusive.
One hypothesis attributes the increase to mineralization
of the expanded remodelling space that is characteristic
of primary hyperparathyroidism (44). This hypothesis,
however, does not explain why the increase in bone den-
sity is sustained. Alternatively, surgery might restore
normal pulsatility to the secretion of PTH, which is
thought to stimulate the formation of cancellous bone
(45, 46). Paradoxically, although cortical bone is more
vulnerable than cancellous bone to the catabolic effects
of PTH, parathyroidectomy is not followed by an increase
in radial bone density. Prospective observations have
clearly indicated that cortical bone loss in patients with
primary hyperparathyroidism is not readily reversible
(8, 41).

Management of primary
hyperparathyroidism – medical
treatment alternatives

Patients who are not considered for parathyroid sur-
gery should remain well hydrated and avoid immobiliz-
ation (20, 47). Particularly in older individuals, prompt
medical attention for the possibility of worsening hyper-
calcemia is urged in the event of any serious inter-
current illness accompanied by risk of dehydration.
Thiazide diuretics may increase hypercalcemia and
should not be prescribed. A moderate dietary calcium
intake is recommended (48), although it remains
unknown to what extent fluctuations in serum calcium

in patients with primary hyperparathyroidism are a
function of dietary calcium intake. Medical follow-up
usually includes visits twice yearly with determinations
of serum calcium and urinary calcium excretion. Yearly
bone densitometry is also recommended (20).

Effective therapeutic agents for the long-term medi-
cal management of primary hyperparathyroidism are
not available yet. The use of oral phosphate has been
limited by its lack of efficacy, risk of metastatic calcifica-
tion and gastrointestinal intolerance (47). Oestrogen
therapy reduces PTH-mediated bone resorption (49,
50), but it is not a treatment option in older women
because of its side effects and because it has little
effect on serum levels of calcium and PTH. There are
no data on the effectiveness of selective oestrogen recep-
tor modulators (such as raloxifene) on serum calcium
or PTH levels in this disorder. Bisphosphonates also
have been considered as a possible medical approach
to primary hyperparathyroidism. Etidronate and clo-
dronate do not result in sustained suppression of dis-
ease activity (51, 52). Recent data support the use of
the more potent bisphophonates alendronate or rise-
dronate in the management of the disease, particularly
in elderly patients with other co-morbidities rendering
them at increased surgical risk. Long-term data on
antiresorptive treatment and fracture risk in primary
hyperparathyroidism are not available, but both
bisphosphonates have shown short-term efficacy on
surrogate markers such as serum calcium and bone
density (53 –55). Compared with risedronate, alen-
dronate has been the subject of more intensive
investigation. In older women with primary hyperpara-
thyroidism, alendronate is well tolerated, reduces bone
turnover and significantly improves bone density at the
lumbar spine (with lesser gains at the femoral neck and
radius), especially within the first year of treatment.
Serum calcium may be moderately reduced during
treatment, but there is insufficient evidence to support
the use of alendronate or risedronate for normalization
of calcium in older patients with primary hyperpar-
athyroidism. Reassuringly, alendronate studies in
elderly individuals have shown no increase in PTH
levels. A more targeted approach to the medical
therapy of primary hyperparathyroidism would be to
interfere specifically with the production of PTH. A
new class of agents, termed calcimimetics, alter the
function of the extracellular calcium-sensing receptor
and are currently undergoing clinical research in
patients with primary hyperparathyroidism (56).

The rate of progression of hyperparathyroidism is
slow. Indeed, patients with asymptomatic primary
hyperparathyroidism who are not surgical candidates
for parathyroidectomy appear to do well when they
are managed conservatively (9, 41, 57). They are un-
likely to develop symptomatic complications such as
fractures or kidney stones, but long-term data on physi-
cal and neuropsychological symptoms are not avail-
able. In general, they do not show substantial
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changes in serum or urinary indices or in bone density,
not even during long-term follow-up periods of up to 10
years (41). The inability to detect decreases in bone
density in most older patients who did not undergo
parathyroidectomy could be related to the presence of
vertebral degenerative joint diseases, which can alter
bone density values at the lumbar spine, but the finding
that femoral-neck bone density also remains stable
makes this explanation unlikely. It is tempting to specu-
late that patients with primary hyperparathyroidism
are partially protected against the expected age-related
bone loss, perhaps because of the continued
anabolic effect of PTH on cancellous bone (45, 46).
Long-term epidemiological data also indicate that
these patients do well with respect to morbid and
fatal events (58). Their long-term survival is not
adversely affected (21).

Bone density, however, is not stable in all asymptom-
atic patients. About 25% of the patients with asympto-
matic primary hyperparathyroidism have progression,
defined as the development of at least one new indication
for parathyroidectomy, including worsening hypercalce-
mia or decreasing bone density (41). Although it
remains to be clarified to what extent PTH-related bone
loss is associated with increased fracture risk, these find-
ings and the absence of reliable predictors of bone loss in
most patients (59) make regular measurement of bone

density mandatory in those who do not undergo
parathyroidectomy.

There is some ongoing therapeutic controversy as to
whether parathyroidectomy should generally be rec-
ommended for all patients with primary hyperparathyr-
oidism, even in the absence of symptoms or
complications (21, 60, 61). Some authors argue that
the time and expense involved in rigorous follow-up
would outweigh the burden of surgery. Since the
1990 consensus concluded that there are categories
of patients (over the age of 50 years) who can be
safely followed without surgery, that view has been
challenged and reports favouring surgery in all patients
have appeared. However, most authors still hold the
view that patients without symptoms or complications
may be expected to do well with long-term conservative
management without surgery.

Management of primary
hyperparathyroidism – a geriatric
perspective (Fig. 1)

Clearly, many issues remain unsettled, and controlled,
prospective, randomized studies are needed to provide
greater confidence in making recommendations con-
cerning management of primary hyperparathyroidism

Figure 1 Diagnosis and management of primary hyperparathyroidism: decisional flow chart from a geriatric perspective. PTH, para-
thyroid hormone; 25(OH)D, 25-hydroxyvitamin D.
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in old and very old individuals. The majority of elderly
patients with primary hyperparathyroidism present
with mild elevations of the serum calcium concen-
tration without overt symptoms (6). Although our
knowledge remains incomplete, there is increasing evi-
dence that the rate of progression of hyperparathyroid-
ism in these patients is slow, and that it is safe to follow
them and to manage their mild disease medically. In a
recent population-based study, there was no evidence
that primary hyperparathyroidism with mild hypercal-
cemia has any adverse effect on survival (58). Never-
theless, some authors recommend parathyroidectomy
in all patients, in part because the operative mortality
is extremely low (62), and in part because of reports
suggesting that surgery may prevent fractures even
in mildly hypercalcemic patients (43) and data
suggesting surgical reduction of increased long-term
mortality risk (63). We support the view that
although parathyroidectomy remains the only defini-
tive therapy for primary hyperparathyroidism, surgical
intervention is not necessary in all patients (21, 64).
Particularly in old age, it does not seem appropriate
to take a potential reduction of long-term mortality
by parathyroidectomy into account when deciding for
or against surgery.

While it seems reasonable to adopt a conservative
policy in the elderly asymptomatic patient, parathyroid-
ectomy remains the appropriate therapy for sympto-
matic or complicated primary hyperparathyroidism,
even in old age. Consideration of parathyroidectomy
should also be given to elderly patients with primary
hyperparathyroidism who are vitamin D deficient
(21). Vitamin D deficiency may be associated with a
worsening of primary hyperparathyroidism due to loss
of the regulatory effects of 1,25-dihydroxyvitamin D
on the PTH gene. Efforts to correct this deficiency by
vitamin D replacement in the face of hypercalcemia
and/or hypercalciuria can be risky. Parathyroidectomy
may be a more appropriate alternative in such cases
(Table 1). There appear to be no differences in compli-
cation rate or symptom relief associated with surgery
between younger and older patients (65). Guidelines
for surgery, however, may not exclusively influence
decisions for or against parathyroidectomy. Elderly
patients with coexisting medical problems may not be
candidates for surgery even though surgical indications
are present. In older patients with documented osteo-
porosis who have a high surgical risk, bisphosphonate
treatment should be considered to improve (trabecular)
bone quality, and it may even have a role in stabilizing a
modest degree of hypercalcemia. Since bisphosphonates
are eliminated almost exclusively by the kidney, they
may accumulate in older patients with compromised
renal function; before initiating treatment, creatinine
clearance should be assessed. Because alendronate, an
aminobisphosphonate, is associated with a significant
risk of oesophagitis (66), risedronate is a more attrac-
tive treatment option (67).

Whether patients without prior neck surgery should
undergo preoperative localization procedures remains a
controversial issue, regardless of their age. Neverthe-
less, attempts to localize the parathyroids may be par-
ticularly helpful in frail elderly patients who would
otherwise not be candidates for surgery. Indeed, some
elderly patients can be explored under local anesthesia
if they have had successful preoperative localization of
the adenoma.

Conclusion

The clinical presentation of primary hyperparathyroid-
ism has dramatically changed over the past decades,
and now the disease typically affects elderly women
and is characterized by mild hypercalcemia and few
symptoms or complications. It would seem that the
overall population of older patients with mild asympto-
matic primary hyperparathyroidism can be safely fol-
lowed without intervention. A certain proportion of
cases do progress, however, so surveillance is necessary.
Individual patients can have worsening hypercalcemia
or hypercalciuria, and in a small percentage of patients,
bone density may decrease over time. In most patients,
deferral of surgery is not a one-time decision, but rather
one that is reviewed and reconsidered in conjunction
with meticulous monitoring. All patients should be
evaluated at least twice yearly, including serum cal-
cium levels. Urinary calcium excretion and bone min-
eral density should be assessed annually.
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