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Introduction. Surgery is the definitive treatment for primary hyperparathyroidism (PHP). Focused approaches for excision of single
gland pathology are gaining popularity. Preoperative parathyroid localization and intraoperative parathormone (IOPTH) assay are
essential components of successful parathyroidectomy using focused approach. Objective. To evaluate the efficacy of IOPTH in
patients undergoing surgery for PHP.Methods. Retrospective review of twelve patients who underwent surgery for PHP at tertiary
corporate hospital in Mumbai, India, between January 2009 and December 2012. Results. IOPTH had true results in 10 patients
(83%) and led to unnecessary further exploration in 1 patient (8%). The concordance rate between ultrasonogram, sestamibi, and
IOPTH was 66%. The mean decay of IOPTH was 65%, and all patients were normocalcemic at the end of six months. Conclusion.
IOPTH is a useful adjunct to predict successful removal of the involved gland.

1. Introduction

Primary hyperparathyroidism (PHP) is due to excessive
parathormone secreted by one or more parathyroid glands
and leads to varied manifestations due to hypercalcemia.
Parathyroid adenoma is the most common cause of pri-
mary hyperparathyroidism and as much as 85% are single
adenomas [1]. Surgery is the definitive therapy for PHP,
which includes removal of affected parathyroid gland(s) [2].
Success rates for surgical treatment depend on the skill
and experience of the surgeon in finding and recognizing
the pathologic changes and excising the correct amount of
hyperfunctioning parathyroid tissue [3]. Cure rate has been
reported to be in the range of 94–100% for bilateral neck,
as well as a less invasive surgery, more than 6 months after
parathyroidectomy [4–13]. Bilateral neck exploration (BNE)
has been traditionally performedwhere routine identification
of all enlarged (involved) and normal parathyroid is manda-
tory and only enlarged gland(s) is/are excised.Of late, focused
approaches for excision of single gland pathology are gaining
popularity.

Preoperative parathyroid localization imaging study and
IOPTH are essential components of focused approach. Vari-
ous techniques are described and the open procedure seems
to be the most common and either uses a standard collar
incision with unilateral dissection only or uses a minimal
incision just over the location of the abnormal parathyroid
gland. Imperfect preoperative localization, the intrinsic rate
of bilateral multiglandular disease, and operative complica-
tions have been implicated as causes of a failed minimally
invasive parathyroidectomy resulting in either conversion to
an open bilateral procedure or a repeat operation. There
is increased potential for recurrent laryngeal nerve injury
because of the limited exposure involved in a minimally
invasive parathyroidectomy [14].

IOPTH is a useful measure because in parathyroid
surgery PTH is produced only in parathyroid glands and
the intact 84-residue molecule has a half-life of about less
than 5 minutes. Also secretion of PTH is suppressed in
normal parathyroid glands after the removal of all hyper-
functioning tissue and therefore PTH concentrations should
decline rapidly after all hypersecreting parathyroid tissue has
been removed [15]. The current usual criteria for IOPTH
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measurement describe a decrease of 50% or over from
the baseline (preincision), pointing out surgical cure and
predicting normocalcemia. We have used two samples to
evaluate the IOPTH decay: the preincision and 10 minutes
postexcision of hyperfunctioning parathyroid. Significant fall
in PTH was defined using Miami criterion, that is, 50%
fall from baseline at 10 minutes after resection of the last
abnormal gland.

2. Subjects and Methods

Retrospective evaluation of twelve patients who underwent
surgery for PHP with a curative intent at our centre between
January 2009 and December 2012 was performed. There
were 9 females and 3 males. The mean age was 58.2 ±
14.6 yrs (range 31 yrs to 84 yrs). Serum calciumwasmeasured
by o-cresolphthalein complexone and serum albumin was
measured by a colorimetric assay. Intact PTH was assayed
by a sandwich electrochemiluminescence immunoassay. All
the patients had hypercalcemia (defined as serum calcium >
10.5mg/dL); adjusted serum calcium levels ranged between
10.9 and 14.4mg/dL (mean: 11.98 ± 1.0mg/dL). All patients
had increased serum parathormone levels (normal refer-
ence range: 11–54 pg/mL) ranging between 62.65 pg/mL and
1865 pg/mL (mean: 591.3± 536.9 pg/mL). All patients under-
went ultrasonogram (USG) of neck, whereas sestamibi scan
was not feasible in three patients due to technical reasons. On
imaging, themaximumdiameter of parathyroid gland ranged
between 0.9 and 4.0 cms (average: 2.3 cms). All the patients
were operated electively. All the patients were operated by
the same surgeon using a 3-centimetre skin crease incision.
Unilateral exploration was done in ten patients and bilateral
exploration was done in two patients, owing to presence
of coexistent papillary carcinoma of thyroid. Intact PTH
was measured in the operating room using the rapid assay
before induction of anesthesia (preincision) and at 10min
after gland resection. A 50% decline in PTH concentration
from baseline was considered significant decay, suggesting
successful excision of the hyperfunctional gland.

3. Results

Surgical excision led to significant decay of PTH (>50%)
in ten patients (83%). The mean decay in these patients
was 65%. The concordance rate between preoperative ultra-
sonogram, sestamibi, and IOPTH was 66% in our study.
Two patients (17%) had decay of <50%. One patient who
had sustained rise of PTH after excision of preoperatively
localized gland underwent bilateral exploration. There was
apparent enlargement of all glands and suspicious nodes.
Excision of all four glands and frozen section confirmation,
followed by autotransplant into forearm, were done. The
nodes were sent frozen section examination, which had no
evidence ofmalignancy; hence, no dissection was performed.
The histopathology of this patient revealed solitary adenoma
and no evidence of hyperplasia or malignancy. In another
patient who had sustained rise of IOPTH post excision,
neck exploration was done and it was found that rest of

the glands were grossly normal and no further excision
was done. In ten patients, histology confirmed the presence
of discrete, encapsulated adenomas, containing sheets and
islands of eosinophilic and chief cells, with no capsular
invasion.There was no evidence of hyperplasia or carcinoma
in any patient. One patient had oxyphil adenoma variant and
another had lipoadenoma. In one patient, double adenoma
was detected on neck ultrasonogram preoperatively, and,
on excision of both adenomas, PTH fell to baseline levels.
In the immediate postoperative period, three patients had
hypocalcemia, who were managed with oral calcium and
vitamin D supplementation. None of the patients had severe
hypocalcemia requiring intravenous calcium. There was no
other complication noted. During followup, all patients
remained normocalcemic at 6months postop.Also the serum
PTH levels were below baseline (<54 pg/mL) except one
patient who had persistent elevation of PTH levels but was
asymptomatic and normocalcemic.

4. Discussion

Nussbaum et al. were the first to describe the use of a
rapid assay for PTH in patients undergoing neck exploration
for hyperparathyroidism [16]. Garner and Leight [17] found
that the intraoperative PTH assay predicted postoperative
outcome in 96% of 130 consecutive cases of primary hyper-
parathyroidism, whereas Gordon et al. [18] validated assay
accuracy in 72 patients undergoing bilateral exploration
for primary hyperparathyroidism, using gross morphologic
criteria to identify uniglandular or multiglandular disease.
There was no correlation between the magnitudes in IOPTH
drop with parathyroid gland weight [19]. In addition, IOPTH
level monitoring was found to be safe and effective for
thoracoscopic mediastinal parathyroidectomy [20]. Lately a
retrospective study involving seven patients who underwent
MIP has been published from India, where IOPTH levels fell
in six of the seven patients [21].

In addition, the rapid PTH assay has been shown to be
useful in cases of secondary-tertiary hyperparathyroidism
[22–24], as well as in reoperative cases for failed surgery
or recurrent disease [25]. The assay has also been reported
to predict severe postoperative hypocalcemia in reoperative
patients with multiglandular disease [26]. There are several
pitfalls with IOPTH assay. Intraoperative PTH monitoring
does not accurately detect the presence of double adenomas
[27] and does not significantly affect the overall success
of traditional surgery with bilateral neck exploration [28].
Surgical failures [29] in IOPTH can be due to excessive
preexcision manipulation, leading to a falsely elevated initial
reading and false postexcision drop in levels, or rarely due to
a dominant tumor suppressing other tumors in the multiple
endocrine neoplasia (MEN) syndrome [30]. The assay is
intended to provide guidance and should complement, not
replace, the judgment and experience of the surgeon to
determine surgical cure.

In our study of 12 patients, IOPTH had true results in 10
patients (83%) and led to unnecessary further exploration in 1
patient (8%) because of presumed additional hypersecreting
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gland(s). The mean decay of IOPTH in our study was 65%,
and all patients were normocalcemic at the end of sixmonths.
The routine use of IOPTH assay for PHP has led to focused
approach surgery being performed, has obviated routine
frozen section examination of the excised gland, and has
contributed to successful treatment of PHP at our hospital.
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