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Abstract
Background: Primary hyperparathyroidism in elderly patients is

usually associated with additional co-morbidity that increases operative
risk, and thus many geriatric patients are denied the benefit of surgery
for a single parathyroid adenoma.

Objectives: To evaluate the safety and efficacy of accurate single
photon emission computed tomography sestamibi scintigraphy, en-
abling precise localization of a single adenoma, in the geriatric
population

Methods: Twenty-two patients aged 70 years and over with
biochemically proven PHPT and with a single parathyroid adenoma
identified by localization studies (sestamibi SPECT scan and ultra-
sonography) underwent 23 operations over 29 months (out of a total of
140 patients operated upon during the same period). Immediate
preoperative sestamibi scintigraphy and marking of focal adenoma
uptake followed by intraoperative hand-held gamma probe were used
for the removal of the parathyroid adenoma by unilateral minimal
access surgery. Associated major co-morbid conditions and pre- and
postoperative calcium, phosphorus and parathormone levels were
recorded. Indications for surgery were listed and operative and
postoperative complications were noted. The patients were followed
for a mean period of 17.7 months using the same parameters.

Results: The 22 patients with PHPT had a mean age of 76.3 +
5.9 years (range 70±88 years) and a female to male ratio of 13:9.
Associated co-morbidity included ischemic heart disease (n=15),
hypertension (n=22), non-insulin-dependent diabetes mellitus (n=9),
chronic obstructive pulmonary disease (n=3), and previous neck
surgery (n=3). Mean preoperative serum calcium, phosphorous and
PTH were 11.7+ 1.3 mg/dl, 2.5 + 0.5 mg/dl and 160.9 + 75.4 pg/ml
respectively. In 20 of the 22 patients, surgery was successful in curing
PHPT (91%). One patient had persistent hypercalcemia due to a
missed adenoma, and repeat operation (by focused minimal access
surgery) was successfully performed 2 weeks later. There were no
complications and no morbidity postoperatively. Mean postoperative
serum calcium, phosphorous and PTH were 9.6+ 1.2 mg/dl, 3.0+ 0.5
mg/dl and 35.2 + 24 pg/ml respectively. In all patients, serum calcium
levels remained normal (9.7 + 1.3 mg/ml) after long-term follow-up
(mean 17.7 + 9.6 months).

Conclusions: Minimally invasive, radio-guided focused parathyr-
oidectomy for a single adenoma is a safe and effective method to cure
hyperparathyroidism in the elderly. Success of surgery is directly
related to the surgeon's experience and to the precise localization
marking provided by sestamibi scintigraphic SPECT localization and
concurrent sonographic findings.
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Since primary hyperparathyroidism in the elderly patient is

often associated with co-morbid conditions that increase operative

risk, these patients may be denied the benefit of surgical treatment

[1]. The advent of accurate localizing methods for a single

parathyroid adenoma [2±4], together with continued, accumulating

evidence that unilateral focused removal of a single adenoma

can achieve the same cure rates (95%) as formal bilateral

neck exploration [5±7], has changed the approach to the

surgical treatment of parathyroid adenoma in the elderly popula-

tion [8,9]. The increasing proportion of elderly individuals

in western society, combined with an incidence of >1.5% of

HPT in this patient population [9] and the significant morbidity

caused by this condition, constitute a considerable incentive

to evaluate the role of focused, minimal access parathyroidectomy

in the geriatric population. The present study analyzes the

data from 22 patients older than 70 years of age who underwent

surgery for a single adenoma diagnosed biochemically and

localized preoperatively by technetium-99m sestamibi SPECT scan

and/or sonography, from a single center over a 29 month period.

The application of this method to elderly patients, the indications

for surgery, postoperative complications, immediate as well as

longer period follow-up results are discussed, and the success of

minimally invasive surgery in alleviating PHPT in the elderly is

evaluated .

Patients and Methods

Twenty-two patients aged 70 and over, out of 140 patients,

underwent 23 focused, minimally invasive parathyroidectomies for

a single parathyroid adenoma over a 29 month period. In all

patients the diagnosis was based on the finding of high serum

levels of calcium and PTH. The preoperative localization studies in

all patients included technetium-99m sestamibi planar (early and

delayed) SPECT scan combined with a Tc-99m thyroid scan and

cervical ultrasonography .
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Demographic data, associated morbidity, indication for surgery,

pre- and postoperative serum calcium, phosphorus and PTH levels,

size of adenoma, operation time, postoperative morbidity and

mortality, and long-term serum calcium levels were entered into a

database and analyzed. Success and failure to identify the adenoma

were correlated with the agreement between preoperative localiza-

tion studies and the experience of the surgeon.

Localization studies

Scintigraphic localization was performed using dual isotope (Tc-

99m sestamibi for parathyroids and Tc-99m-pertechnetate for

thyroid) SPECT scintigraphy according to the following protocol:

intravenous injection of 15 mCi of Tc-99m-MIBI with sequential

planar neck and mediastinum views for 30 minutes followed by a

SPECT view of the same region for 30 minutes. Delayed planar

scans followed until a full visualization of a hot-spot concentration

was noted with its complete wash-out within 90±120 minutes. A

thyroid scan with 2 mCi of Tc-99m-pertechnetate followed 10

minutes after i.v. injection of the tracer to outline thyroid gland

uptake. In addition, all patients underwent a high resolution

ultrasonographic scan of the neck. The site of the adenoma

indicated by each modality was recorded and compared to the

actual site found at surgery. All patients had an additional planar

Tc-99m-MIBI scan 2±4 hours prior to surgery, and the site on the

skin overlying the known adenoma hot spot was marked on the

patient's skin using a radioactive point-source marking indicated by

a small ink cross.

Surgery

All patients were operated on under general anesthesia using an

endotracheal tube. A small horizontal incision of 1.5±2 cm was

made over the skin marking, and the deep cervical space was

entered by splitting the strap muscles. A hand-held gamma probe

(Europrobe1, France) was used to locate the adenoma, if not

identified immediately, and to obtain a radioactivity count of the

operative field to ensure full removal in dubious cases. The

removed specimen was sent for a frozen section pathologic

examination to ascertain the presence, size and weight of the

removed enlarged parathyroid.

Rapid intraoperative PTH essay was used only in the first 12

cases of our series and was abandoned due to the high cost:added

value ratio. The wound was closed without drainage and the

patients were discharged either the same day or one day after

surgery. Postoperative follow-up consisted of serum calcium

measurements 8 hours and 24 hours after surgery and an outpatient

clinic follow-up visit at 3 and 6 months.

Statistical analysis

All data were processed using SAS PC software package (SAS

Institue, Carey, NC, USA). Comparison of pre- and postoperative

values of calcium, phosphorous and PTH were performed using

Student's t-test.

Results

Twenty-three operations were performed in 22 patients. The female

to male ratio was 13:9, and the mean age 76.3 + 5.9 years (range

70±88 years). Preoperative mean serum calcium, phosphorus and

PTH levels were 11.7 + 1.3 mg/dl, 2.5 + 0.5 mg/dl and 161 + 75.4

pg/ml respectively.

Associated morbidity included one or more of the following:

ischemic heart disease (n=15), state after mitral valve replacement

(n=1), hypertension (n=22), non-insulin-dependent diabetes meli-

tus (n=9), chronic obstructive pulmonary disease (n=3), and

previous neck surgery for thyroid disease (n=3).

The most common indication for surgery was the presence of

hypercalcemia associated with significant depletion of bone mass

(n=14), followed by general muscular weakness (n=5), cognitive

disorders (n=2) and nephrolithiasis (n=1). In three patients serum

calcium levels (<13.0 mg/dl), despite additional manifestations of

hyperparathyroidism, constituted the indication for surgery.

Localization studies predictive value

Agreement between SPECT scan and ultrasonography was observed

in 20 patients (90.9%). In two patients there was a disparity between

scan and sonographic finding in terms of the site of the adenoma

(n=1) and negative sonography (n=1).

Surgical results

In 20 of the 22 patients the adenoma was found at the predicted

site (90.1%). In two patients (9.1%), both with discordant results in

the localization studies, no adenoma was found. In one patient a

normal parathyroid was biopsied and in the second no parathyroid

was found. One of the patients became normocalcemic following

surgery without apparent reason. It is noteworthy that both patients

were among the first to be operated on with this method.

One patient with histologically proven adenoma found at the

predicted site remained hypercalcemic and was re-operated after 2

weeks to find and remove an additional adenoma, on the same side

but near the opposite thyroid pole. Mean operation time was 55 +

22 minutes (including time of frozen section), range 26±85 minutes.

The mean size of adenomas was 1.32 + 0.8 cm in its largest

diameter. Mean weight was 1,334 + 2176 mg.

Immediate (8 hours) mean postoperative serum calcium level

was 9.6 + 1.2 mg/dl (mean D calcium 2.1 mg/dl, P = 0.02). Mean

serum calcium, phosphorus and PTH levels at 3 months following

surgery were 9.7+ 1.3 mg/dl (P = 0.01), 3.02+ 0.51 mg/dl and 35.2

+ 24.4 pg/ml (P = 0.005), respectively. Twenty-one patients

remained normocalcemic at the end of a minimum 6 month period

following the operation, mean follow-up being 17.7 + 9.6 months.

Discussion

There is little doubt that the treatment modality of choice for PHPT

(except in a select group of patients) is surgical removal of the

diseased gland/s [10]. The incidence of PHPT in the general

population is estimated at 1 or more per 1,000 [11,12], and among

older women it appears to be in excess of 1% [13,14]. The ever-

increasing proportion of elderly patients in western societies,

coupled with the relatively high incidence of PHPT in older
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individuals, highlight the importance of this problem. Since PHPT in

the elderly is commonly associated with co-morbid conditions,

elderly patients are often denied the benefit of surgical treatment

for hyperparathyroidism [1,15]. However, with the introduction of

new techniques for the localization of the affected parathyroid

gland/s [4±6,16] and with the prevailing trend of minimally invasive

surgery, several authors have reported unilateral and focused neck

explorations for parathyroid adenoma [6,7,17,18], and limited

surgery for hyperparathyroidism in the elderly has become a

feasible option. Although the consensus developed by the U.S.

National Institutes of Health regarding the indications for surgery in

patients with PHPT suggested that not all patients over 50 years

should undergo parathyroidectomy [19], since there are often ill-

defined manifestations of PHPT in the elderly that may broaden the

indications for surgery. For example, general muscular weakness,

malaise and varying degrees of cognitive disorders, although not

directly related to the severity of hypercalcemia, have been shown

to improve following parathyroidectomy [8,20]. The indications for

surgery in the present series were largely measurable and included

mainly severe depletion of bone mass, nephrolithiasis and

hypercalcemia exceeding 13 mg/dl. Less quantitatively measurable

indications included general muscular weakness and cognitive

disorders. Nevertheless, since almost all patients in this series

(20 out of 22) had significant associated systemic co-morbidity,

they were referred specifically for minimally invasive surgery.

Indeed, all patients tolerated the procedure well and there were

no deaths or complications related to the patients' associated co-

morbidity.

The ability of the sestamibi scan to predict the precise site of the

adenoma was 90%. In one case the adenoma was found but the

scan failed to detect an additional adenoma. The combined

predictive value of scintigraphy and sonography is higher, standing

at 95%. Although our numbers are too small to draw a meaningful

conclusion, failure to identify the adenoma was directly correlated

to disagreement between sonography and scan. Addionally, as the

surgical team's confidence and experience increased with this

procedure, and patient selection for minimally invasive parathyr-

oidectomy was based on concurrent findings of sonography and

sestamibi SPECT scintigraphy, no more failures to identify and

remove the adenoma were encountered. As a result of our growing

experience with this procedure (>140 cases) we have abandoned

the rapid intraoperative PTH essay. The success rate of focused

parathyroidectomy with concurring sonography, scintiscan and

operative finding with respect to missed adenoma exceeds 95%.

This success rate was recently reported with the use of preoperative

localization by sestamibi SPECT scintigraphy and intraoperative

PTH monitoring [21].

We suggest, based on the results of this series, that focused,

minimally invasive parathyroidectomy in the elderly is a safe, well-

tolerated and effective procedure. Appropriate patient selection,

agreement between two localization techniques and a critical mass

of surgical expertise following the unavoidable `̀ learning curve'' will

ensure a high success rate in curing the elderly patients with PHPT

who were once denied surgery.
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