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Abstract

Background Primary hyperparathyroidism is a common
endocrine disease, and its incidence increases with age.
Aims Our aim was to retrospectively evaluate the impact
of age on patient outcomes following parathyroidectomy
for primary hyperparathyroidism.

Methods Two-hundred fifty-six consecutive patients
undergoing parathyroidectomy with preoperative diagnosis
of primary hyperparathyroidism were divided into three
groups according to patient age: group A, <64 years; group
B, 65-74 years; and group C, >75 years.

Results Thyroid disease was associated with the hyper-
parathyroidism in 44 patients (28.2%) in group A, 34
(44.7%) in B, and 10 (41.7%) in C (p < 0.01). Minimally
invasive parathyroidectomy was performed in 104 patients
(66.7%) in group A, 35 (46.1%) in B, and 8 (33.3%) in C
(p < 0.01). Conversion to bilateral exploration was carried
out in five cases in group A (4.6%), three in B (8.3%), and
two in C (20%). Multiglandular disease was observed in six
patients (3.8%) in group A, seven (9.2%) in B, and five
(20.8%) in C (p = 0.012). Mean postoperative stay was
similar between groups; no major complications and no
cases of mortality occurred.

Discussion Multiglandular disease is more common in
older patients than younger individuals, and minimally
invasive approaches are less used in this patient group.
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Increased surgical risk and paucity of symptoms in these
patients sometimes result in a delay in surgical treatment.
Conclusions Parathyroidectomy is a safe and effective
procedure to perform in elderly patients. Multiglandular
disease was found to be more prevalent in older patients,
but minimally invasive parathyroidectomy can be per-
formed safely. Surgeons should consider parathyroidec-
tomy in patients with primary hyperparathyroidism
regardless of age.
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Abbreviations

PHPT  Primary hyperparathyroidism

IOPTH Intraoperative parathyroid hormone assay
PTH Parathyroid hormone

US Ultrasound

PPV Positive predictive value
NPV Negative predictive value
Introduction

Primary hyperparathyroidism (PHPT) is a common endo-
crine disease occurring in 0.2-1% of the population [1-3].
Women are affected two to three times more often than
men [4]. The incidence increases with age, and it affects up
to 2% of elderly individuals [1, 2, 5-7]. Surgery constitutes
the most effective and only curative treatment for PHPT
[2, 8]. Parathyroidectomy is expected to be curative in at
least 95% of cases of sporadic PHPT [9].

Thanks to recent advancements in imaging and local-
ization studies (which indicate where to start the
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procedure) and the more readily available rapid intraop-
erative parathyroid hormone assay (IOPTH) (which sug-
gests when to stop the procedure), and minimally invasive
parathyroidectomy has become more widely used [10-12].
Minimally invasive or ‘directed’ parathyroidectomy results
in a smaller incision, less cervical dissection, and less
postoperative discomfort [12].

Elderly patients with PHPT are often not referred for
surgical intervention because of comorbidities that may
increase the risk of perioperative complications [12]. Only
about 25% of parathyroidectomies in the USA are per-
formed in elderly patients [7, 13]. Symptoms may be dif-
ficult to distinguish from those associated with the general
aging process [14]. For example, most elderly patients
present some degree of bone disease and fatigue, and
although these problems may also be caused by PHPT, they
seem to be more often associated with neurological and
psychiatric disorders [8, 15]. Kebebew et al. [16] found that
22% of their PHPT patients aged above 80 years referred
for parathyroidectomy had experienced a delay of more
than one year before referral, with a mean delay of 5 years.
The reported morbidity and mortality rates associated with
parathyroidectomy in elderly patients are as high as 10 and
4%, respectively [16].

Our aim was to retrospectively evaluate the impact of
age on patient outcomes following parathyroidectomy for
PHPT in a single endocrine surgery center.

Patients and methods

In this retrospective study, we reviewed the records of 256
consecutive patients with a preoperative diagnosis of PHPT
who had undergone parathyroidectomy between 2003 and
2015 in the Department of Surgical Sciences, University of
Cagliari, Italy. The recorded data comprised patient: age;
sex; preoperative serum calcium and parathyroid hormone
(PTH) levels; results of preoperative localization studies;
surgical procedure; histopathological features; and post-
operative complications. The patients underwent parathy-
roidectomy with unilateral or bilateral exploration. Causes
for initial bilateral exploration included: other associated
neck procedures; familial forms of PHP; or discordant or
negative test results with very low PTH levels. All opera-
tions were performed by the same two experienced endo-
crine surgeons.

Neck ultrasound (US) and MIBI scans were performed
preoperatively. IOPTH determination was routinely used
during surgery to confirm removal of all pathological
glands; a test result was defined as positive when the PTH
value 10’ after excision of the suspected pathological
gland dropped by at least 50% of the preoperative value
or when it was within range values (10-65 pg/ml). In the
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case of a negative test, a second PTH measurement was
made 20" after excision, and if the negative result was
once again confirmed, bilateral exploration was per-
formed. The STAT-IntraOperative-Intact-PTH chemilu-
minescence immune-assay semiautomated mobile system
(Future Diagnostics, Wijchen, Netherlands) was used
within the surgical suite complex for the intraoperative
quantitative determination of PTH levels in EDTA
plasma.

Patient demographics and postoperative complications
were recorded, including: postoperative hematoma; recur-
rent laryngeal nerve injury; hypoparathyroidism; and
wound infection. Hypoparathyroidism (defined as a PTH
level < 10 pg/ml) was considered permanent if it lasted
more than 6 months. Recurrent laryngeal nerve palsy was
defined as vocal fold paralysis (assessed by postoperative
fibrolaryngoscopy) and was considered permanent if it
persisted for more than 6 months after surgery. Hyper-
parathyroidism was defined as persistent or recurrent
(HPT) if high PTH blood levels were found within or after
6 months after surgery, respectively.

Follow-up consisted of neck US examination and the
monitoring of serum calcium, phosphorus, and PTH.

Patients were divided into three groups: Those aged up
to 64 years were included in group A; group B consisted of
patients aged between 65 and 74 years; and group C con-
sisted of patients aged 75 years or older.

The study was performed in accordance with the Dec-
laration of Helsinki. Ethical approval for the study was
obtained from the University of Cagliari institutional ethics
committee. Informed consent was obtained from all
patients for their inclusion in the study.

Statistical analysis

To assess factors influencing patient outcomes, analysis of
variance (ANOVA) was used for continuous variables and
the Chi-squared test was used for categorical data. A
p value less than 0.05 was considered statistically
significant.

Results

As reported in Table 1, 256 patients were included in the
study; 156 (60.9%) in group A, 76 (29.7%) in group B, and
24 (9.4%) in group C. Women were more numerous than
men in all age groups (Table 1). Mean preoperative cal-
cemia was 11.5 £ 1.3 mg/dl in group A, 11.3 £ 1.3 in
group B, and 10.8 £ 0.6 in group C; mean preoperative
PTH levels were 285 + 301 pg/mL, 324 + 349, and
287 £ 182, respectively.
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Thyroid disease was associated with PHPT in 44
patients (28.2%) in group A, in 34 patients (44.7%) in
group B, and in 10 patients (41.7%) in group C (p < 0.01)
(Table 1).

All patients had undergone preoperative US and MIBI
scans. US sensitivity and positive predictive values (PPV)
were 75.5 and 95.8%, respectively, in group A, 57.8 and
89.2% in group B, and 56.5 and 92.8% in group C. MIBI
sensitivity and PPV were 93.5 and 92.8%, respectively, in
group A, 89.2 and 87.7% in group B, and 70.6 and 85.7%
in group C (Table 2).

All patients underwent parathyroidectomy. Minimally
invasive focused parathyroidectomy was performed in 104
patients (66.7%) in group A, 35 (46.1%) in group B, and 8
(33.3%) in group C (p < 0.01) (Table 3). Initial bilateral
exploration was performed as a result of associated thyroid
disease in 44 cases in group A, in 34 cases in group B, and
in 10 cases in group C, and because of the preoperative
suspicion of multiglandular disease or a negative outcome
of localization studies in 3 cases in group A, in 4 cases in
group B, and in 4 cases in group C. Minimally invasive
focused parathyroidectomy was converted to bilateral
exploration following the results of IOPTH in five cases in
group A (4.6%), in three cases in group B (8.3%), and in
two cases in C (20%).

Mean postoperative stay was 2.3 £ 0.9 days for group
A, 2.5 £ 0.9 days for group B, and 2.5 &+ 0.6 days for
group C (p = 0.15) (Table 3).

Table 1 Demographic and preoperative data

Transient hypoparathyroidism was reported in 10 cases
(6.4%) in group A, in 14 cases (18.4%) in group B, and in 4
cases (16.7%) in group C (p = 0.013) (Table 3). Perma-
nent hypoparathyroidism was reported in 2 (1.3%), 1
(1.3%), and 2 cases (8.3%), respectively (p = 0.06)
(Table 3). Postoperative bleeding occurred in just a single
patient, who belonged to group B. No recurrent laryngeal
nerve injury, no other complications, and no cases of
mortality occurred.

Persistent hyperparathyroidism occurred in three
patients (1.9%) in group A, in two patients (2.6%) in group
B, and in one patient (4.2%) in group C (Table 3).

Histopathological examination demonstrated single-
gland disease vs. multigland disease in 150 (96.1%)
versus 6 cases (3.8%), respectively, in group A, in 69
(90.8%) versus 7 cases (9.2%) in group B, and in 19
(79.2%) versus 5 cases (20.8%) in group C (p = 0.012)
(Table 4).

IOPTH was performed in all patients; sensitivity,
specificity, PPV, the negative predictive value (NPV), and
accuracy values are reported in Table 5.

Discussion
An exact definition of the geriatric patient is not available

in the medical literature. Various publications use different
age definitions, e.g., 60, 65, 70, 75, or 80 years

Variable Group A (under 65 years) Group B (65-75 years) Group C (over 75 years) P
Total 156 24

Sex

Male 24 (15.4%) 9 (11.8%) 6 (25%) 0.29
Female 132 (84.6%) 67 (88.2%) 18 (75%)

Age (years) 51.5+£9.6 692 +£29 774 £34 <0.01
Pre-op Calcemia (mg/dl) 115+ 1.3 113+ 1.3 10.8 £ 0.6 0.51
Pre-op PTH (pg/mL) 285 £ 301 324 £ 349 287 4+ 182 0.48
Associated thyroid disease 44 (28.2%) 34 (44.7%) 10 (41.7%) <0.01

Continuous variables are presented as mean & SEM

Table 2 Results of preoperative localization studies

Variable Group A (under 65 years) Group B (65-75 years) Group C (over 75 years)
(n = 156) (%) (n = 76) (%) (n = 24) (%)

US Sensitivity 75.5 57.8 56.5

US PPV 95.8 89.2 92.8

MIBI Sensitivity 93.5 89.2 70.6

MIBI PPV 92.8 87.7 85.7

US neck ultrasound scan; PPV positive predictive value; MIBI 99mTc-Sestamibi scan
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Table 3 Surgical treatment and outcome

Variable Group A (under 65 years) (n = 156) Group B (65-75 years) Group C (over 75 years) (n = 24) P
(n =176)

Mini-invasive 104 (66.7%) 35 (46.1%) 8 (33.3%) <0.01

parathyroidectomy
Bilateral exploration 52 (33.3%) 43 (56.6%) 16 (66.7%)
Postoperative stay (days) 23+£09 25+£09 25+0.6 0.15
Transient hypoparathyroidism 10 (6.4%) 14 (18.4%) 4 (16.7%) 0.013
Permanent hypoparathyroidism 2 (1.3%) 1 (1.3%) 2 (8.3%) 0.06
Persistent hyperparathyroidism 3 (1.9%) 2 (2.6%) 1 (4.2%) 0.78

Table 4 Pathological features

Variable Group A (under 65 years) (n = 156) Group B (65-75 years) (n = 76) Group C (over 75 years) (n = 24) P
Single adenoma 144 (92.3%) 66 (86.8%) 18 (75%) 0.03
Double adenoma 1 (0.6%) 3 (3.9%) 2 (8.3%) 0.03
Carcinoma 6 (3.8%) 3 (3.9%) 1 (4.2%) 0.99
Multigland hyperplasia 5 (3.2%) 4 (5.3%) 3 (12.5%) 0.13
Multigland disease 6 (3.8%) 7 (9.2%) 5 (20.8%) 0.012

Table 5 Results of Intraoperative PTH assay

Variable Group A (under 65 years) (n = 156) (%) Group B (65-75 years) (n = 76) (%) Group C (over 75 years) (n = 24) (%)
Sensitivity 97.8 96.6 90.5

Specificity 90.9 100 100

PPV 99.2 100 100

NPV 76.9 83.3 50

Accuracy 97.3 97.1 91.3

PPV positive predictive value; NPV negative predictive value

[1,4,5,8,9, 13, 15-19]. Here, we used as a minimum age
limit of 65 years to refer to ‘older’ patients, and in addition
we refer to patients aged over 75 years (i.e., group C) as
‘elderly.’

Primary hyperparathyroidism is a common endocrine
disorder in the older population [20]. For example, one
autopsy study reported the prevalence of parathyroid ade-
noma in the geriatric population to be 7% [21]. The inci-
dence may actually be higher than this as the condition
commonly goes undiagnosed in elderly patients as symp-
toms of PHPT, such as fatigue, neurological and psycho-
logical problems, bone demineralization and
musculoskeletal pain, are often mistaken for those of
general aging [12, 14, 21]. The present study does not
confirm the data reported in the literature. Mean values of
preoperative PTH were similar between our three age
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groups of ‘older’ patients, and there were no significant
differences in reported symptoms. Perhaps this is a con-
sequence of fact that our endocrinology is particularly
focused on parathyroid diseases.

Multiglandular disease is significantly more common in
older patients compared to younger patients with rates of
20-30% in older patients [S, 6, 21]. Uden et al. [22]
showed that double adenoma was significantly more
common in patients older than 60 years compared with
younger patients (9.2% vs. 2.5%, respectively). Another
study diagnosed hyperplasia in 27% of geriatric patients
[21]. In a study by Kebebew et al. [16], 26% of octoge-
narians had multiglandular disease. Our study confirms the
high rate of multiglandular disease in the elderly: The
incidence of double adenomas was 0.6% in group A, 3.9%
in group B, and 8.3% in group C (p = 0.03), and the
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incidence of multigland hyperplasia was 3.2, 5.3, and
12.5%, respectively, in the three groups (p = 0.13).
Overall, the incidence of multiglandular disease was 3.8%
in group A, 9.2% in group B, and 20.8% in group C
(p = 0.012).

Parathyroidectomy remains the mainstay of PHPT
management [4]. Cervical exploration for PHPT is suc-
cessful in over 90% of cases, with very low morbidity and
mortality rates [14]. The benefits of minimally invasive
parathyroidectomy include: shorter operative times; shorter
hospital lengths of stay; and lower overall costs sustained
by the patients. It also alleviates the need for general
anesthesia and is likely to result in smaller scars with less
postoperative pain during recovery [2]. Elderly patients
seem to be more suitable candidates for minimally invasive
surgical approaches, with their associated smaller inci-
sions, shorter operative times, and limited hospital stays
compared with the more invasive operations typical of past
decades [23]. Some authors have reported a significant
increase in the proportion of elderly patients referred for
parathyroidectomy since the introduction of mini-invasive
parathyroidectomy [2, 5, 24].

The results of our retrospective study show that the
minimally invasive approach is used less frequently in the
most elderly patients compared with the younger popula-
tion of older patients: Minimally invasive focused
parathyroidectomy was performed in 66.7% of patients in
group A, 46.1% in group B, and 33.3% in group C
(p < 0.01). These results depend on different causes. An
important element that comes to light from the results of
our series is the frequent association of thyroid disease with
PHPT in the elderly. This finding is not surprising given
that Sardinia has a very high rate of thyroid disease,
especially goiter and autoimmune thyroiditis. This fact,
together with the advantages associated with treating
potential thyroid disease in a single operation, is a reason
for our frequent use of bilateral exploration of the neck in
the elderly. Moreover, as previously reported in the liter-
ature [10, 25, 26], the co-presence of PHPT with thyroid
disease results in a lower sensitivity of localization studies.
In our study, US sensitivity was 75.5% in group A, 57.8%
in group B, and 56.5% in group C, while MIBI sensitivity
in the three groups was 93.5, 89.2, and 70.6%, respectively.
A further element which has led to a higher use of bilateral
exploration has been the previously reported high inci-
dence of multiglandular disease.

According to Mekel [6], the rate of conversion to
bilateral exploration in older patients was 32%, the cause
usually being an insufficient decrease in IOPTH levels.
Moreover, Irvin and Carneiro showed that by using IOPTH
to determine single or multiglandular involvement 95% to
96% of patients with sporadic primary hyperparathy-
roidism can be successfully treated by excision of just a

single gland [5]. In the present study, the rate of conver-
sions was highest in the oldest patient group: 4.6% in group
A, 8.3% in group B, and 20% in C. In these cases, it was
again the insufficient reduction of IOPTH that led to the
diagnosis of multiglandular disease. However, the routine
use of IOPTH is a controversial matter [27-34], although it
is our opinion that its use in the elderly is essential given
the high incidence of multiglandular disease in these sub-
jects. Indeed, this is confirmed by our results showing a
high success rate of the surgical treatment. The rate of
persistent hyperparathyroidism was not statistically differ-
ent between the three groups.

Moreover, the increased surgical risk and paucity of
symptoms in these patients sometimes result in a delay in
surgical treatment [21]. Associated morbidities and old age
are often given as reasons for deferring surgery and
choosing conservative managements [14]. Elderly patients
referred for surgical intervention tend to have more severe
forms of the disease, indicating that they are being pre-
sented for surgical intervention at a later stage of the dis-
ease process [8, 15]. In the patient series studied by Shin
and colleagues [12], the most elderly patients were referred
for surgery at a later stage of their disease (once it had
already progressed); the sole reason for which was age. In
the study by Kebebew et al. [16], surgery in 22% of
octogenarians and nonagenarians was delayed by more
than 1 year.

Comorbidities are frequent in HTPT patients with more
than two-thirds of cases also receiving treatment for
hypertension and a high incidence of cardiovascular dis-
ease, dyspnea, and diabetes [1, 7, 19, 20, 35].

According to some studies, the rates of perioperative
morbidity (4-10%) and mortality (04%) in elderly
patients undergoing parathyroidectomy are similar to those
of the general population [21, 24]. However, according to
Thomas [7], the overall unadjusted complication rates of
elderly patients aged 65 years or older were nearly double
those of patients aged 45-64 years, and respiratory com-
plications were three times more frequent. Elderly patients
are more likely to have cardiac complications [4. 24]. On
the contrary, Chen [15] found that elderly patients had
similar complication rates compared with younger patients.
In our study, there were no cases of mortality or any major
general morbidities associated with parathyroidectomy,
confirming that age alone is not a contraindication to sur-
gery. We observed a higher incidence of transient
hypoparathyroidism in the most elderly patients: 6.4% in
group A, 18.4% in B, and 16.7% in C (p = 0.013), as well
as permanent hypoparathyroidism: 1.3, 1.3, and 8.3%,
respectively (p = 0.06).

Multiple studies have shown that parathyroidectomy is
safe, effective, feasible, and beneficial in elderly patients
[4, 6,7, 12, 15]; although according to some studies elderly
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patients are more likely to spend more time in the recovery
room and have longer overall hospital lengths of stay
[4, 9, 24]. In the study by Thomas et al. [7], elderly patients
experienced more complications in spite of shorter opera-
tion times and the average hospital length of stay was
longer. In our study, all patients were operated under
general anesthesia and no statistically significant difference
in the mean hospital stay between the three groups of
patients was observed.

Conclusions

Parathyroidectomy 1is safe, well tolerated, curative, bene-
ficial, and effective in elderly patients. Multiglandular
disease in PHPT was found to be more prevalent in older
patients, but minimally invasive parathyroidectomy can
also be performed safely in elderly patients with the
adjunctive use of preoperative localization imaging and
IOPTH. These results show that surgeons should consider
parathyroidectomy in PHPT patients regardless of age.
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