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Summary

Objective Parathyroidectomy for primary hyperparathyroidism

(PHPT) is curative in over 95% of cases. Although PHPT affects up

to 2% of the elderly population, whose life expectancy may be a

decade or more, such patients may be denied surgery because of

perceived risk. This study investigates the outcomes of surgery for

PHPT in the elderly.

Design and patients Consecutive patients with PHPT treated

at a tertiary referral centre over 5 years.

Measurements A prospective database recorded clinical, bio-

chemical and pathological information. Pasieka’s parathyroid

symptom scores were obtained pre-operatively and post-opera-

tively, from a recent subgroup of 70 consecutive patients. Deaths

during follow-up were identified using the NHS Strategic Tracing

Service. Statistical analysis was performed with spss v12.0.

Results Between November 2002 and October 2007, 224

patients (17–89 years) underwent surgery for PHPT. In the sub-

group comprising patients aged >75 years there was a significantly

greater proportion of women (47/56 vs. 52/81, P < 0Æ05). Pre-oper-

ative indices of these patients were similar to younger patients, as

were proportions undergoing minimally invasive parathyroidec-

tomy (n = 134) or bilateral neck exploration (n = 90). Patients

>75 years had a longer hospital stay (1Æ6 vs. 0Æ8 days, P = 0Æ003).

Pasieka’s symptom scores improved significantly at 3–6 months

postoperatively in all age groups. During a minimum median fol-

low-up of 22 months, there were seven patients with persistent/

recurrent disease. Median 2-year survival of those aged 60–74 and

those over 75 ranged from 85–90%.

Conclusion Parathyroidectomy is safe in the elderly and is asso-

ciated with a significant improvement in symptoms. As survival

after operation is similar to younger patients, surgery should be

considered in all elderly patients with PHPT.

(Received 28 October 2008; returned for revision 17 November

2008; finally revised 19 January 2009; accepted 19 January 2009)

Introduction

Primary hyperparathyroidism (PHPT) is a relatively common

disorder affecting up to 0Æ3% postmenopausal women1 and up

to 2% of the elderly population.2,3 Parathyroidectomy is

expected to be curative in over 95% of cases of sporadic PHPT.4

Traditionally, debate hinged upon whether or not surgical treat-

ment should be offered to elderly patients because it was

deemed too invasive or of unacceptable risk in light of their

co-morbidities.

Consensus guidelines have set the threshold for treating all

patients under the age of 50 years.5,6 For the majority of older

patients with mild hypercalcaemia and no signs of bone disease

or renal impairment, PHPT is a slow, progressive disease. In a

recently published prospective non-randomized study including

15-year follow-up of a cohort of 116 patients monitored at

Columbia University,7 a third of patients developed an indication

for parathyroidectomy. More robust data is missing as no other

study published to date has addressed progression of PHPT over

such a long time scale. Randomized trials of parathyroidectomy

vs. best medical treatment over 1–2 years follow-up found evi-

dence for8,9 and against10 parathyroidectomy. The emphasis of

all these studies was not on the age-specific management of

PHPT. Nevertheless, several authors in the United States have

suggested that elderly patients should undergo parathyroidec-

tomy as majority of them tolerate surgery well and they derive

significant benefit in terms of improvement in symptoms and

better cardiovascular and skeletal health.11–13

The advent of scan-directed minimally invasive parathyroidec-

tomy (MIP) has changed the perception of referring physicians

and has lowered the threshold for referral.14,15 This phenomenon

is similar to that noted in vascular surgery with endovascular

aortic aneurysm stenting,16,17 and laparoscopic colorectal18,19

and biliary surgery.20 As a result, parathyroidectomy is

becoming the first choice not only for patients presenting with

severe biochemical abnormalities and symptoms, but also for

those with minimal hypercalcaemia who may be labelled as

‘asymptomatic’.14,21

Whether this increasing volume of surgical interventions covers

all age groups is yet to be determined, but there is indirect evidence

suggesting it is unlikely. Even though the disorder may be several

times more common in patients older than 75 years than in
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younger patients,2 only 25% of parathyroidectomies are performed

on elderly patients.4

Examination of current statistics on life expectancy in England

suggests that the average 60-year old will live until 82–85 years and

the average 75-year old until 86–87,22 thus an elderly person with

PHPT may experience symptoms for many years if left untreated.

They are also at increased risk of further morbidity from complica-

tions of PHPT, such as bony fractures.23 As the population ages,

more and more patients will present with PHPT and previous

assumptions on age and fitness for surgery will need to be re-

examined,12 particularly as newer, less invasive procedures gain

popularity.14,15

To date, there have been no studies looking at mortality of

elderly patients during follow-up after surgery, and at objective

assessment of quality of life (QoL) in this group of patients in the

UK. In light of this, there is a need for data on the current outcome

of surgical treatment in terms of its feasibility, complications and

effect upon QoL in the elderly.

The aim of this prospective comparative case series was to inves-

tigate these factors in patients over the age of 75 years treated for

PHPT in a single teaching hospital during a 5-year period.

Patients and methods

We recorded clinical, biochemical, operative and pathological

details of a cohort of consecutive patients referred to a tertiary

referral centre from both general practice and hospital endocrino-

logists over a 5-year period. All patients with biochemical diagnosis

of PHPT were considered for surgical intervention.

Patients with positive concordant Tc99m-sestamibi and neck

ultrasounds had a MIP without intra-operative PTH testing as

described previously.24 Bilateral neck exploration (BNE) was

performed in all other patients.

Parathyroid assessment of symptoms scores (PAS) were

obtained pre-operatively and at 3–6 months post-operatively, from

70 consecutive patients presenting in the last 30 months25 to exam-

ine the effect of surgery upon QoL. The scores were derived from

the answers to the standardized questionnaire developed by Pasieka

et al. 26 The 13 items explored included: bone pain, fatigue, mood

swings, feeling ‘blue’ or depressed, abdominal pain, feeling weak,

increased irritability, joint pain, forgetfulness, difficulty getting out

of a chair or car, headaches, itchy skin and increased thirst. Each

item was scored according to the response on a 100 mm visual ana-

logue scale and PAS was calculated as the sum of all 13 answers,

with a maximum PAS possible of 1300.

Information on deaths during follow-up was obtained through

the National Health Strategic Tracing Service (http://www.

connectingforhealth.nhs.uk/systemsandservices/nsts). Information

on post-operative morbidity was obtained retrospectively from the

hospital notes of patients with delayed discharge.

Statistical analysis was performed using spss 12.0.1 (SPSS Inc.,

Chicago, IL, USA). Student’s t-test and analysis of variance

(anova) were used for parametric variables, Chi-squared test was

used for categorical values and the Wilcoxon signed ranks test was

used for paired nonparametric data. Survival analysis was by the

Kaplan–Meier method.

Results

Between January 2002 and November 2007, 224 patients (166

female, age 17–89 years) underwent surgery for PHPT. Seventy-

three percent were referred from hospital endocrinologists and of

the remainder, half were referred from general practitioners and

half from consultants in other specialties.

Patients were divided into three groups on the basis of age: those

less than 60 years old (n = 81), 60–74 years old (n = 87) and those

75 and above (n = 56). The median ages of patients in each group

were 50 (range 17–59), 68 (range 60–74) and 79 years (range 75–

89) respectively. There were significantly more women in the over-

75 years group, but other pre-operative indices were similar

between all groups (Table 1).

When pre-operative symptoms were analysed, a greater propor-

tion of patients over the age of 75 presented with neuropsychiatric

symptoms and fewer presented with kidney stones, but these differ-

ences did not reach statistical significance. The proportion of each

age group presenting with other symptoms was similar between the

three groups (Fig. 1).

Over the time studied, approximately two-thirds of patients

from each group underwent scan-directed parathyroidectomy via a

focused approach (Fig. 2). However, use of the technique increased

from approximately 50% of patients in the first 2 years after its

introduction, to more than 70% of patients in the last 12 months

Table 1. Biochemical, operative and post-operative

characteristics of 224 patients divided into three

groups on the basis of their age at the time of

treatment

Age 17–59 years 60–74 years >75 years P-value†

N 81 87 56 –

Females/Males 52/29 67/20 47/9* 0Æ02

Pre-op Ca++ (mean ± SD) mmol/l 2Æ97 ± 0Æ28 2Æ96 ± 0Æ24 2Æ94 ± 0Æ24 0Æ79

Pre-op PTH (mean ± SD) pmol/l 21Æ3 ± 18Æ8 18Æ3 ± 15Æ5 18Æ1 ± 9Æ8 0Æ40

Mean length of operation in minutes (range) 50 (15–144) 46 (15–120) 42 (10–120) 0Æ18

Post-op Ca++ at last follow-up

(mean ± SD) mmol/l

2Æ38 ± 0Æ13 2Æ41 ± 0Æ13 2Æ41 ± 0Æ16 0Æ18

Median follow-up in months (range) 24 (1–59) 26 (3–59) 22 (3–59) –

Persistent disease (Plasma Ca++>2Æ64) 3 0 4 0Æ33

Deaths during follow-up 1 6 4 0Æ6

* Significantly more women aged > 75 years;

† v2-test and anova.
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studied. Surgery was curative in 96Æ8% of patients and pathological

findings, such as the incidence of double adenoma, did not vary

according to age. At follow-up, there were seven patients with per-

sistent/recurrent PHPT, three in the youngest age group and four

in the oldest age group (Table 1).

Mean length of hospital stay was similar for those aged up to 60

and those aged 60–74 (0Æ77 days (range 0–5) and 0Æ8 days (0–7)

respectively). Those aged 75 and above stayed significantly longer

in hospital (mean 1Æ6, range 0–15 days, P < 0Æ001, anova) because

of a smaller number of patients undergoing day-case surgery. The

proportion of elderly patients undergoing day-case surgery

increased dramatically from less than 10% over the first 2 years

after introduction of MIP, to 45% by the end of the study period

when the technique was well-established. Accordingly, average

length of stay of those aged over 75 years decreased from a mean of

3 days to 1Æ33 days over that time and for the last 2 years 70–80%

of such patients have been successfully discharged within 24 h of

surgery. In contrast, the overall rate of day-case parathyroidectomy

increased from 20% at the beginning of the study to 70% by the

end. As would be expected, those under 60 were most likely to be

discharged on the day of surgery and the day-case rate in these

patients increased from 20% to 80% over the 5-year period.

Sixteen patients over 75 years stayed in the hospital for more

than one night – the commonest complication observed was post-

operative confusion (4 patients) which was self-limiting. One

patient required re-exploration of the neck for a haematoma

immediately post-operatively, one patient sustained a non-ST

elevation myocardial infarct 3 days post-op and one patient’s stay

was prolonged because of re-anticoagulation for a prosthetic mitral

valve. All other delayed discharges were for purely social reasons

(n = 9). Lastly, there was one readmission one week after surgery

for an infective exacerbation of chronic obstructive pulmonary

disease.

Specific complications were minimal; one patient sustained a

proven recurrent laryngeal nerve palsy which improved over 6–

12 months such that no further intervention was required (rate of

injury 0Æ45%). All patients received calcium supplements to be

taken in the event of hypocalcaemic symptoms. With this policy,

there were no delayed discharges because of low serum calcium.

Lastly, there was no in-hospital mortality.

Patients from all three groups experienced a significant improve-

ment in symptoms, with lower median Pasieka PAS scores at 3–

6 months compared with pre-operative values (Fig. 3). An

improvement in symptoms was reported by 28 of 30 (93Æ3%)

patients under 60 years old, 20 of 25 (80%) patients 60–74 years

old and 13/15 (86Æ7%) of those aged >75 years.

During a median follow-up period of 22 months (range 3–

46 months), a greater proportion of the deaths occurred in those

over the age of 60, but this difference did not reach statistical signifi-

cance (Fig. 4).

Fig. 1 Proportion of patients from each group presenting with each of the

classical primary hyperparathyroidism (PHPT) symptoms. Clinic letters

were scrutinized to assess the number of symptoms reported by individual

patients. There was no statistical difference for the incidence of each

symptom between the three age-groups (Chi-squared test, two degrees of

freedom).

Fig. 2 Operative approach in 224 consecutive patients undergoing para-

thyroidectomy for sporadic PHPT. Age group did not affect the likelihood

of pre-operative localisation by 99mTcSestamibi and ultrasound (P = ns

Chi-squared test with two degrees of freedom). (MIP – minimally invasive/

focused parathyroidectomy, BNE – bilateral neck exploration).

Fig. 3 Comparison of pre-operative and post-operative (at 3–6 months)

median Pasieka’s parathyroid symptom score by age group. Median pre-

and post-operative symptom scores were not significantly different between

age groups, inter-quartile ranges are shown. All age groups experienced

significant improvement in their symptoms after surgery (***P = 0Æ000,

**P = 0Æ001, *P = 0Æ003, Wilcoxon signed-rank test).
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The observed mortality rate for those over 75 years (4 deaths in

56 patients over 22 months) was equivalent to 39 deaths per 1000

of population per year. This value was lower than the expected

mortality rate for females of a similar age, which ranged from 45Æ7
deaths per 1000 of population per year for those aged 75–84, to

143Æ8 deaths per 1000 per year in those over the age of 85 years.22

Discussion

This is the first study in the United Kingdom to examine the out-

come of parathyroidectomy in elderly patients and to specifically

collect QoL data. It shows that parathyroidectomy was safe, feasible

and beneficial in the group of patients over the age of 75 that were

referred for surgery in a high-volume centre. The data also give fur-

ther weight to the opinion that the elderly with PHPT should be

offered surgical treatment.

We acknowledge that this prospective case series with no con-

trols is open to bias in that one can never know the size of the

denominator of elderly patients with diagnosed PHPT that are not

referred for surgery. As such this represents a weakness of this study

as physicians and endocrinologists may refer only those they feel

are fit for surgery, a factor that affects several previous studies11–13,27

and has caused a notable delay in treatment in some elderly

patients.12 Ideally, the benefits of surgery in the elderly would be

best assessed by means of a prospective randomized controlled trial

recruiting patients from the total pool of those affected. However,

the more that improved outcomes in surgical treatment for PHPT

in the elderly are reported, the more able endocrinologists will feel

to set up such a study or to consider surgery in this subset of

patients.

During the study period, about two-thirds of patients underwent

scan-directed MIP, and currently more than 70% of patients are

treated by this route. This proportion is twice that observed in the

national audit organized by the British Association of Endocrine and

Thyroid Surgeons.4 As expected, MIP is associated with a signifi-

cantly shorter operating time and a higher proportion of patients

being treated as a day case,28 particularly those aged below 60 and

to a lesser extent those aged 60–75.

Although the rate of day-case surgery increased in those aged 75

and over during the 5-year period, same-day discharge was still

<50% by the end of the study, the remainder having an average of

2Æ2 days in-hospital stay. A combination of social as well as medical

factors was found to influence the timing of discharge, although we

now try and encourage a default position of ambulatory/day-case

surgery for all patients undergoing surgery for PHPT, regardless of

whether it is by focused or BNE approach.

In this series, <4% of patients had persistent disease as judged by

serum calcium level greater than 2Æ62 mmol/l with a persistently

raised PTH at a median follow-up of 22 months (range 1–

59 months). This observation suggests that there is minimal com-

promise in cure rate via this approach, an important factor when

considering surgical treatment for a symptomatic but ‘benign’ con-

dition in potentially frail patients. This success rate has been

achieved without using intra-operative PTH monitoring, which in

our view adds little to the success rate of the operation but adds sig-

nificant costs related to equipment, consumables, theatre time and

manpower.24

We observed a significant improvement in symptom scores

across all age groups in the sample of patients for whom data were

obtained. Previous studies using this assessment tool demonstrated

much lower pre-operative symptom scores in Canadian patients

with PHPT,29,30 suggesting that our cohort of patients was more

symptomatic at presentation. Pasieka’s PHPT symptom scores cor-

relate well with the SF-36 QoL questionnaire,25 the latter having

been well validated in the UK population, and so it is likely that the

Pasieka’s score is valid in our cohort. Previous studies in the elderly

have reported improvement in PHPT symptoms in the elderly

using either visual analogue score for each symptom or the SF-36

questionnaire,12,13 and this study represents further objective evi-

dence that regardless of age, the majority of patients undergoing

surgery experience an improvement in their symptoms.

Longer-term survival in this cohort of patients was good

(approximately 85–90% at a median of 22 months) and the mor-

tality rate during follow-up was in keeping with population-based

data. This, along with improvements in symptoms during follow-

up, suggests that parathyroidectomy will offer significant benefits

to a high proportion of elderly patients undergoing surgery. It also

supports the previous pleas for prompt referral of such patients,12

and contradicts the assertion that age is a contraindication to para-

thyroid surgery.

Over the next 10–20 years, the United Nations Populations Divi-

sion predicts that the percentage of the total population over

80 years of age will rise by a half to approximately 7%.31 On that

basis, the number of elderly patients requiring treatment for PHPT

will increase in a similar fashion, representing a major challenge in

the future to endocrinologists and endocrine surgeons alike.

Fig. 4 Cumulative survival based upon age group. Although there were

proportionally more deaths during follow-up in the older groups this was

not statistically significant (P = 0Æ06 for both) and those over 75 had a

similar survival to those aged 60–74.
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In summary, the results of this study suggest that parathyroidec-

tomy is safe in those over the age of 75 years and is associated with a

significant improvement in symptoms. They also show that surgery

can be carried out with minimal morbidity, as a day case or as a

23-h admission in the majority of patients. As long-term survival

after operation is similar to younger patients, surgery should be

considered in all elderly patients with primary hyperparathyroidism.

Competing interests/financial disclosure

Nothing to declare.

References

1 Adami, S., Marcocci, C. & Gatti, D. (2002) Epidemiology of pri-

mary hyperparathyroidism in Europe. Journal of Bone and Mineral

Research, 17(Suppl. 2), N18–N23.

2 Melton, L.J. 3rd (1991) Epidemiology of primary hyperparathy-

roidism. Journal of Bone and Mineral Research, 6(Suppl. 2), S25–

S30; discussion S31–22.

3 Eigelberger, M.S., Cheah, W.K., Ituarte, P.H. et al. (2004) The NIH

criteria for parathyroidectomy in asymptomatic primary hyper-

parathyroidism: are they too limited? Annals of Surgery, 239, 528–

535.

4 BAES (2007) Second National Audit Report. British Association of

Endocrine Surgeons, London.

5 NIH Conference (1991) Diagnosis and management of asymptom-

atic primary hyperparathyroidism: consensus development

conference statement. Annals of Internal Medicine, 114, 593–

597.

6 Bilezikian, J.P., Potts J.T. Jr, Fuleihan Gel, H. et al. (2002) Summary

statement from a workshop on asymptomatic primary hyperpara-

thyroidism: a perspective for the 21st century. Journal of Bone and

Mineral Research, 17(Suppl. 2), N2–N11.

7 Rubin, M.R., Bilezikian, J.P., McMahon, D.J. et al. (2008) The nat-

ural history of primary hyperparathyroidism with or without para-

thyroid surgery after 15 years. Journal of Clinical Endocrinology and

Metabolism, 93, 3462–3470.

8 Ambrogini, E., Cetani, F., Cianferotti, L. et al. (2007) Surgery or

surveillance for mild asymptomatic primary hyperparathyroidism:

a prospective, randomized clinical trial. Journal of Clinical Endocri-

nology and Metabolism, 92, 3114–3121.

9 Rao, D.S., Phillips, E.R., Divine, G.W. et al. (2004) Randomized

controlled clinical trial of surgery versus no surgery in patients with

mild asymptomatic primary hyperparathyroidism. Journal of Clini-

cal Endocrinology and Metabolism, 89, 5415–5422.

10 Bollerslev, J., Jansson, S., Mollerup, C.L. et al. (2007) Medical

observation, compared with parathyroidectomy, for asymptomatic

primary hyperparathyroidism: a prospective, randomized trial.

Journal of Clinical Endocrinology and Metabolism, 92, 1687–1692.

11 Chen, H., Parkerson, S. & Udelsman, R. (1998) Parathyroidectomy

in the elderly: do the benefits outweigh the risks? World Journal of

Surgery, 22, 531–535; discussion 535–536.

12 Kebebew, E., Duh, Q.Y. & Clark, O.H. (2003) Parathyroidectomy

for primary hyperparathyroidism in octogenarians and nonagenar-

ians: a plea for early surgical referral. Archives of Surgery, 138, 867–

871.

13 Egan, K.R., Adler, J.T., Olson, J.E. et al. (2007) Parathyroidectomy

for primary hyperparathyroidism in octogenarians and nonagenar-

ians: a risk-benefit analysis. Journal of Surgical Research, 140, 194–

198.

14 Gallagher, S.F., Denham, D.W., Murr, M.M. et al. (2003) The

impact of minimally invasive parathyroidectomy on the way endo-

crinologists treat primary hyperparathyroidism. Surgery, 134, 910–

917; discussion 917.

15 Pruhs, Z.M., Starling, J.R., Mack, E. et al. (2005) Changing trends

for surgery in elderly patients with hyperparathyroidism at a single

institution. Journal of Surgical Research, 127, 58–62.

16 Manis, G., Feuerman, M. & Hines, G.L. (2006) Open aneurysm

repair in elderly patients not candidates for endovascular repair

(EVAR): comparison with patients undergoing EVAR or preferen-

tial open repair. Vascular and Endovascular Surgery, 40, 95–101.

17 Schermerhorn, M. (2006) Should usual criteria for intervention in

abdominal aortic aneurysms be ‘‘downsized,’’ considering reported

risk reduction with endovascular repair? Annals of the New York

Academy of Sciences, 1085, 47–58.

18 Spivak, H., Maele, D.V., Friedman, I. et al. (1996) Colorectal sur-

gery in octogenarians. Journal of the American College of Surgeons,

183, 46–50.

19 Stocchi, L., Nelson, H., Young-Fadok, T.M. et al. (2000) Safety and

advantages of laparoscopic vs. open colectomy in the elderly:

matched-control study. Diseases of the Colon and Rectum, 43, 326–

332.

20 Weber, D.M. (2003) Laparoscopic surgery: an excellent approach

in elderly patients. Archives of Surgery, 138, 1083–1088.

21 Mihai, R., Wass, J.A. & Sadler, G.P. (2008) Asymptomatic hyper-

parathyroidism – need for multicentre studies. Clinical Endocrinol-

ogy, 68, 155–164.

22 Government Actuary’s Department (2007) Interim Life Tables

1980–82 to 2004–06. Office of National Statistics, London.

23 Khosla, S. & Melton, J. 3rd (2002) Fracture risk in primary hyper-

parathyroidism. Journal of Bone and Mineral Research, 17(Suppl.

2), N103–N107.

24 Mihai, R., Palazzo, F.F., Gleeson, F.V. et al. (2007) Minimally inva-

sive parathyroidectomy without intraoperative parathyroid hor-

mone monitoring in patients with primary hyperparathyroidism.

British Journal of Surgery, 94, 42–47.

25 Mihai, R. & Sadler, G.P. (2008) Pasieka’s parathyroid symptoms

scores correlate with SF-36 scores in patients undergoing surgery

for primary hyperparathyroidism. World Journal of Surgery, 32,

807–814.

26 Pasieka, J.L. & Parsons, L.L. (1998) Prospective surgical outcome

study of relief of symptoms following surgery in patients with pri-

mary hyperparathyroidism. World Journal of Surgery, 22, 513–518;

discussion 518–519.

27 Irvin, G.L. 3rd & Carneiro, D.M. (2001) ‘‘Limited’’ parathyroidec-

tomy in geriatric patients. Annals of Surgery, 233, 612–616.

28 Mihai, R., Weisters, M., Stechman, M.J. et al. (2008) Cost-effective-

ness of scan-directed parathyroidectomy. Langenbeck’s Archives of

Surgery, 393, 739–743.

29 Pasieka, J.L. & Parsons, L.L. (2000) A prospective surgical outcome

study assessing the impact of parathyroidectomy on symptoms in

patients with secondary and tertiary hyperparathyroidism. Surgery,

128, 531–539.

30 Pasieka, J.L., Parsons, L.L., Demeure, M.J. et al. (2002)

Patient-based surgical outcome tool demonstrating alleviation of

symptoms following parathyroidectomy in patients with primary

hyperparathyroidism. World Journal of Surgery, 26, 942–949.

31 UN. http://www.esa.un.org/unpp (accessed 20 June 2008).

Parathyroidectomy in the elderly 791

� 2009 Blackwell Publishing Ltd, Clinical Endocrinology, 71, 787–791


