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Parathyroid surgery is routine at specialised
centres with a high success rate, low morbidity and
a mortality rate near zero. The basic goal of
parathyroidectomy in primary hyperparathy-
roidism is postoperative normocalcaemia by re-
moval of all abnormal parathyroid tissue. The
standard surgical therapy for primary hyper-
parathyroidism is bilateral neck exploration and
exposure of four parathyroid glands as described
for the first time by Felix Mandl in 1926 [1]. With
new, improved preoperative localisation tech-
niques and the availability of intraoperative intact
parathormone (iPTH) monitoring, a switch to less

invasive procedures has occurred. These advances
have even resulted in a change in anaesthesia from
general to local procedures, and parathyroidec-
tomy of an enlarged gland may be performed
under videoassistance, with minimal incisions
and/or complete endoscopic techniques. Hitherto
our standard care has been bilateral neck explo-
ration and exposure of all four parathyroid glands.
The purpose of this pilot study was to evaluate the
efficacy of rapid PTH assay in combination with
standard bilateral neck exploration, as well as its
potential for limited explorations.

Background: The objective of this pilot study
was to evaluate the use of intraoperative iPTH
measurement in combination with bilateral neck
exploration in patients with primary hyper-
parathyroidism.

Methods: A prospective study was conducted 
in a single centre university hospital in Switzerland
comprising 33 patients with primary hyper-
parathyroidism undergoing neck surgery. No rou-
tine preoperative localisation studies were con-
ducted. Intraoperative iPTH measurement was
performed at defined times. Exploration was dis-
continued when iPTH fell below 15% of baseline.

Results: For all patients with adenoma the me-
dian serum iPTH decreased to 11.9% (standard

deviation 5.5%) of baseline concentrations. All pa-
tients with hyperplasia achieved normocalcaemia.
At median follow-up of 17.7 weeks neither recur-
rent nor persistent hypercalcaemia was observed.
Eleven patients were explored unilaterally.

Conclusion: Measurement of intraoperative
serum iPTH is a helpful tool in the differentiation
of single adenoma from hyperplastic glands. When
we call for a strict 78% decrease in serum iPTH
from base levels after 10 minutes, measurement of
this marker protein even allows differentiation of
single- from multi-glandular disease.
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Summary

Introduction

Methods

From March 2000 to April 2002, 33 patients with pri-
mary hyperparathyroidism were included in this prospec-
tive study. The median age of the patients (25 female and
8 male) was 64 (range 18 to 88 years). Clinical symptoms

were fatigue and depression in 69% of patients, concur-
rent hypertension in 39%, nephrolithiasis in 33%, bone
disease (elevated alkaline phosphatase) in 27%, pain in the
extremities in 7% and peptic ulcer in 3%. Only 9% of the
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patients were asymptomatic. The median preoperative
calcium level was 2.82 mmol/l (range 2.54–3.36 mmol/l).
The normal laboratory range in our institution is
2.10–2.65 mmol/l. Only one patient had undergone prior
thyroid surgery. Preoperative localisation studies were not
routinely requested prior to the primary neck exploration,
but had already been carried out by the referring physi-
cians in 18 cases: Tc-Sesta-MIBI scintigraphy was there-
fore done in four cases, ultrasound diagnosis in 10 patients
and MR diagnosis in two. One patient underwent scintig-
raphy and ultrasound or MRI and ultrasound respectively. 

Surgery was always performed under general anaes-
thesia and exploration was started on the side suggested
by pathological imaging. For quantification of the intact
parathormone (iPTH) we used a commercially available
immunochemiluminometric assay (IMMULITE Turbo
intact PTH, Diagnostic Products Corporation [DPC],
Los Angeles USA). This assay uses two polyclonal anti-

bodies against intact PTH, one coated on a polystyrene
bead and another conjugated to alkaline phosphatase. Re-
sults were obtained after 15 minutes and were transmitted
by phone to the operating theatre.

Two samples were drawn at 5 and 10 minutes before
skin incision and were averaged to define a base level of
PTH. After a Kocher incision, neck exploration for en-
larged parathyroid glands was done. Enlarged glands were
removed and blood was drawn at intervals of 2, 4, 10, 15
and 20 minutes for quantification of iPTH after the re-
moval of each suspicious gland. 

An 85% fall from baseline 20 minutes after the last
tissue resection indicated adequate resection of enlarged
glands. On the first postoperative day we assessed the
serum calcium level and documented all surgical and
metabolic complications. All suture material was removed
on the third postoperative day. The wound remained pro-
tected by sterile strips. 

Results

Overall, 85% of the patients operated on
proved to have uniglandular disease. One patient
had a double adenoma and another a microinva-
sive carcinoma (3%). Three patients (9%) had
multiglandular hyperplasia. 87% of the glands re-
moved were at their normal anatomical localisa-
tion. In four patients (12%) the enlarged glands
were at an ectopic location (once mediastinal, once
paraoesophageal, twice tongue of the thymus
gland). None of the patients had supernumerary
glands. 

Seven patients had combined thyroid surgery
during the same exploration. 

A significant decrease in the iPTH-level below
85% from baseline after a unilateral approach
made it possible to limit 11 interventions to uni-
lateral exploration. 

Accuracy of imaging techniques
Comparing the intraoperative findings with

the preoperative localisation studies, 2 of 4 scin-
tigraphies proved accurate. Six out of 11 ultrasound
searches matched and the two MRI explorations
performed revealed a correct localisation. In addi-
tion, their combination with ultrasound proce-
dures was successful. However, the combination of

ultrasound and scintigraphy was misleading in the
single case.

Postoperative iPTH concentrations 
For all patients with single gland disease the

median serum iPTH levels decreased to 10.8%
(standard deviation 5.5%) from the base level 20
minutes after the last tissue resection (Fig. 1). The
95% confidence interval at this time was 10–14%.
The 95% confidence interval 10 minutes after the
last resection was 16–21%. 

In the single case with double adenoma the 
20-minute iPTH level decreased to 33% after re-
moval of the first adenoma. After further explo-
ration and removal of a second adenoma, a final
iPTH level of under 15% from baseline average
was achieved.

In 3 cases with multiglandular hyperplasia we
performed total parathyroidectomy. We thus
reached the requested 15% limit and then partially
retransplanted parathyroid tissue (twice forearm,
once close to the sternocleidomastoid muscle).
The median operation time was 100 min. (range
25–205 min). 

The median postoperative serum calcium level
was 2.28 mmol/l (range 1.93–2.68 mmol/l), a re-
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Figure 1

Overall mean and
standard deviation.
30 cases (3 cases
with multiglandular
hyperplasia not 
included).
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duction from 2.82 mmol/l. No surgical complica-
tions occurred. In one patient who suffered from
hoarseness vocal cord function was checked by en-
doscopy and was considered normal. Five patients
had postoperative asymptomatic hypocalcaemia.
Four patients with postoperative normocalcaemia,
however, had paraesthesia of the fingers. These
nine patients were substituted with oral calcium.

Most of the follow-up data were collected by
the referring physicians. After median follow-up of

17.7 weeks (range 2–91 weeks), 29 of the 30 pa-
tients with single gland disease had a median serum
calcium level of 2.27 mmol/l (range 2.03–2.53
mmol/l). One single patient had asymptomatic
hypocalcaemia. 

All the patients with previous general hyper-
plasia had normocalcaemia at a median follow-up
of 28 weeks (range 21–67 weeks). No patient had
hypercalcaemia. No cosmetic-related complaints
were documented.

Discussion

In our study intraoperative iPTH monitoring
proved to be a very helpful tool. It shows a clear
correlation between intraoperative iPTH decrease
and postoperative normalisation of serum calcium
levels. Unfortunately we have no information on
the correlation between intraoperative iPTH level
and postoperative parathormone levels [2].

We agree with Westerdahl [3] that measure-
ment of intraoperative PTH during surgery of
primary hyperparathyroidism accurately distin-
guishes between single- and multiple-gland dis-
ease and provides good long-term results.

In the light of the results of the 95% confi-
dence interval at 10 and at 20 minutes, we intend
to change our future time schedule to one sample
10 minutes after resection of the adenoma. This
further reduces the intraoperative waiting time.
We still call for an iPTH decrease to below 22%
of the averaged baseline level. We believe that such
a stringent level for iPTH reduction is necessary
in order to distinguish between single- and multi-
ple-gland disease. If we demanded only a 50% re-
duction as proposed by Irvin [4], a clear-cut dis-
tinction is impossible and we could miss additional
adenomas. 

We found that iPTH measurement usefully
guides the surgical approach to patients with hy-
perplasia.

If we compare our series with older data from
our institution, our age and sex distribution is iden-
tical and our histological findings are similar [5].
Thus far this new series has shown no recurrence
or persistent hyperparathyroidism and no need for
a second intervention, compared with the older se-
ries with 3.5% recurrence and 1.2% persistent hy-
perparathyroidism. Comparison of the median op-
eration times in both of our series reveals a differ-

ence of 10 minutes in favour of the older study. It
is notable that in our study surgery is beset by two
time-consuming factors: first, the interval between
resection and the blood samples, and second, the
interval between the last sample and the laboratory
result. The first interval will be modified in future
in view of the reduction in the number of blood
samples taken, as described above. The second in-
terval can be shortened only if the iPTH mea-
surement is performed in the operating theatre. 

The major advantage of intraoperative
parathormone measurement is the possibility of
reducing the scope of exploration in selected cases,
even without preoperative localisation studies.

The accuracy of the available preoperative lo-
calisation studies in our series is fairly low. Other
authors report similar sensitivities [6]. In one case
we attempted to localise enlarged glands by intra-
operative radioguidance using a handheld naviga-
tor, but the attempt failed and we abandoned the
procedure [7]. 

Minimal invasive, video-assisted or even fully
endoscopic parathyroidectomy is based on reli-
able, highly sensitive preoperative localisation
studies. These studies, such as 99mTc-Sesta-MIBI
scans imaged using SPECT, are not currently
available in our institution [8]. On the other hand,
more than 20% of our parathyroidectomies are
combined with thyroidectomies where minimally
invasive procedures are not usually feasible. In
iodine-rich areas this proportion of patients re-
quiring simultaneous thyroidectomy is lower
(10%) [8]. 

In our experience the cosmetic outcome after
regular cervicotomy is not a problem if the inci-
sions are strictly confined to skin creases and the
suture material is removed as described above.
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Intraoperative iPTH measurement allows dif-
ferentiation of single- from multiple-gland disease
and limited unilateral exploration in selected cases
after a significant decrease in intraoperative iPTH.
Unilateral exploration is thus the major advantage
of this method. 

In combination with high quality localisation
techniques, successful exploration of a less invasive
kind will be possible.
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