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Introduction

Primary hyperparathyroidism (PHPT) is an endo­
crine disease, which affects approximately 1 in 
500 women and 1 in 2000 men each year, who are 
primarily between the fifth and seventh decades 
of life.1-3 The disease can cause many complaints, 
but diagnosis is generally based on the incidental 
finding of hypercalcemia in a routinely taken blood 
sample. According to the literature, almost 90% 
of PHPT cases are caused by a solitary adenoma. 
In the other 10% of patients, a double adenoma 
(DA) or hyperplasia of more than two parathyroid 
glands (HY) can be found as the cause of PHPT.4 

The predisposing factors for multiple gland disease 
in PHPT are: multiple endocrine neoplasia type 
1 (MEN1)-syndrome, MEN2-syndrome, lithium 

therapy, and a history of radiotherapy to the head 
and neck.5

Surgery is the standard treatment for PHPT; 
technetium-99m-sestamibi scintigraphy and ultra­
sound are usually performed preoperatively to 
localize the pathologic parathyroid gland(s).  The 
imaging results are a major determinant in the 
choice of operation technique. Traditionally, bila­
teral cervical exploration is performed for the 
treatment of PHPT. With this technique, curative 
normocalcemia is achieved in more than 97% of 
cases.4,6 Despite these good results, new surgical 
techniques have been developed over the last few 
decades.7

The unilateral cervical exploration technique 
only investigates the left or right parathyroid 
region. Minimally invasive parathyroidectomy is a 
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technique. In this study, age, gender, imaging, and 
calcium and PTH concentrations were analyzed in 
patients with DA and HY. These findings were then 
compared to those in 50 randomly chosen patients 
with only one pathological parathyroid gland. 

Materials and methods 

Patients

Between 1993 and 2010, 698 patients underwent 
surgical treatment for PHPT at the University 
Hospitals Leuven. Diagnosis was based on hyper­
calcemia (normal range: 8.6-10.3 mg/dL) and/or 
elevated PTH concentrations (normal range: 15-
65 µg/mL), with or without clinical symptoms. 
Patients with multiglandular disease due to 
multiple endocrine neoplasia (MEN)-syndrome 
were excluded.

Imaging techniques

In most patients, technetium-99m (Tc99m)-
sestamibi scintigraphy, and/or ultrasound, was per­
formed preoperatively to localize the pathological 
parathyroid gland(s). Diagnostic failure occurred 
when imaging techniques could not predict the 
correct amount and localization of the gland(s). 
If perioperative findings correlated with results of 
the imaging techniques, in terms of amount and 
localization of pathological parathyroid gland(s), 
these imaging techniques were categorized as 
successful.

Bilateral cervical exploration technique and patho-
logical characterization

Using the classic operation technique (bilateral 
cervical exploration), the left and right parathyroid 
regions were both explored in order to visualize all 
parathyroid glands. The pathological parathyroid 
glands were resected. From all pathological 
parathyroid glands, and from at least one 
macroscopically normal-looking parathyroid gland, 
a frozen section and biopsy were taken. There are 
no reliable macroscopic or histologic criteria for 
distinction between adenoma and hyperplasia of a 
parathyroid gland. 

Diagnosis of a pathological parathyroid gland 
was based on the combination of perioperative (size, 
color, and consistency) and histological findings 
(hypercellularity, suppression of parenchyma, and 

technique in which only the pathological gland is 
explored and resected. According to some authors, 
the chance of surgical success with minimally 
invasive approaches is comparable to the success 
rate of bilateral cervical exploration, while the 
risk of complications is less.8-11 The most recently 
developed, minimally invasive techniques are 
endoscopic and video-assisted parathyroidectomies. 
Unilateral cervical exploration and minimally 
invasive procedures can only be used in patients 
with a precisely known localization of the pathologic 
parathyroid gland, as determined by technetium-
99m-sestamibi scintigraphy and/or ultrasound. 

Due to the short half-life of parathyroid hormone 
(PTH) (3-5 min), it is possible to evaluate the surgical 
success of minimally invasive procedures and 
unilateral cervical exploration with perioperative 
PTH-assays.12 If the PTH-drop after excision of the 
preoperatively localized adenoma is insufficient, 
there might be more than one pathological 
parathyroid gland. In that case, conversion to 
bilateral cervical exploration is indicated. 

With continuing use and evaluation, minimally 
invasive and unilateral parathyroidectomies have 
encountered criticism. Studies where the bilateral 
cervical exploration technique was compared to 
minimally invasive parathyroidectomy showed a 
higher incidence of DA and HY when performing 
bilateral cervical exploration.13-15 Some authors 
suggest that studies reporting high success rates 
of minimally invasive parathyroidectomy have 
less value because of short follow-up and small 
patient numbers.13-14 Furthermore, a recent study, 
including 15,000 patients, showed that, regardless 
of surgical adjuncts (scanning, intraoperative 
parathyroid hormone), unilateral parathyroidectomy 
had a 1-year failure rate of 3-5% and a 10-year 
recurrence rate up to 4-6%.16 

Clearly, minimally invasive techniques offer 
some advantages over bilateral cervical exploration 
in treating PHPT. However, these advantages are 
only apparent in cases where a solitary adenoma is 
the cause of the disease. For cases where DA or HY 
are the cause of PHPT, bilateral cervical exploration 
remains the preferred treatment, due to its ability to 
more readily detect and localize the pathological 
glands. Thus, it is important to have an accurate 
estimation of the incidence of DA and HY in PHPT. 

Between 1993 and 2010, 698 patients were treated 
for PHPT at the University Hospitals Leuven, 
using the traditional, bilateral cervical exploration 
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diagnosis of PHPT was made. From the 50 patients 
with a solitary adenoma, the average age was 
60 yrs (Table 2).

Female/male ratio

In the patient group with multiglandular PHPT 
(without MEN-syndrome), there were 48 women 
and 15 men; thus, the female/male ratio was 3.2. For 
the patients with a DA, the female/male ratio was 
4.8 (38/8), while patients with HY had a ratio of 
1.8 (11/6). The group of 50 patients with a solitary 
adenoma had a female/male ratio of 3.5.

Calcemia

The average, preoperative calcemia of patients with 
DA, HY, and SA was 11.8, 11.6 and 11.2 mg/

absence of stromal fat). When two pathological 
parathyroid glands were found, it was characterized 
as a double adenoma (DA). In cases of hyperplasia 
(HY), more than two parathyroid glands were 
pathologic.

Calcemia and parathyroid hormone (PTH) con-
centration measurements

Pre- and post-operative calcemia and PTH con­
centrations were measured to check if surgery 
was curative. Total calcium was measured  by  a 
colorimetric method on Roche Modular/Cobas 
instrument (Roche Diagnostics, Mannheim, Ger­
many). PTH was measured by an electrochemilu­
minescence immunoassay (Roche Diagnostics, 
Mannheim, Germany). Calcemia was measured 
pre- and post-operatively on days 1, 2, 3, and 
after day 10 in 61, 61, 62, 58, and 53 patients with 
multiglandular PHPT (without MEN-syndrome) 
and in 50, 50, 50, 34 and 44 patients with a solitary 
adenoma, respectively. PTH concentrations were 
measured pre- and post-operatively on days 1, 2, 
and after day 10 in 59, 44, 33, and 35 patients with 
multiglandular PHPT (without MEN-syndrome) 
and in 50, 48, 46 and 49 patients with a solitary 
adenoma, respectively. The limit of detection for 
the PTH assays was 0.1 µg/mL.

Results

Primary Hyperparathyroidism (PHPT) histopa-
thology

A solitary adenoma was found in 622 (89.1%) 
of the 698 patients with PHPT. In 76 cases, there 
was more than one pathological parathyroid 
gland. From those patients, 13 (1.9%) had MEN-
syndrome, where PHPT is caused by hyperplasia 
of the parathyroid glands. From the 63 (9%) 
other patients, 46 (6.6%) had a double adenoma 
and 17 (2.4%) had hyperplasia of more than two 
parathyroid glands (Table 1). 

Age

Patients with sporadic, multiglandular PHPT had an 
average age of 59 yrs. The average age of patients 
with a DA was 63 yrs, while those with multiple 
gland hyperplasia (without MEN-syndrome) had 
an average age of 52 yrs. On average, patients with 
MEN-syndrome were younger (42 yrs) when the 

Table 1
Prevalence of pathophysiologies  
in primary hyperparathyroidism

Parathyroid pathologies No. of  
patients

Prevalence  
(%)

Solitary adenoma 622 89.1

Double adenoma
Hyperplasia (no MEN)
Hyperplasia (MEN)

46
17
13

6.6
2.4
1.9

Total 698 100

Table 2
Age distribution of patients with double adenoma,  

multiglandular hyperplasia (without MEN-syndrome),  
and solitary adenoma in PHPT
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Imaging techniques

In a very limited number of cases, multiglandular 
disease can correctly be predicted based on Tc99m-
sestamibi scintigraphy or ultrasound. In most 
cases, the results of imaging techniques were 
false-negative, incomplete, or incorrect. There 
was a higher sensitivity of imaging techniques for 
detection of a solitary adenoma (Table 5).

Discussion 

For treatment of multiglandular disease in primary 
hyperparathyroidism, bilateral cervical exploration 
remains the gold standard. Considering the current 
evolution to minimally invasive techniques for 

dL respectively. On day two after surgery, the 
average calcemia was 8.6, 9.3, and 8.4 mg/dL in 
patients with DA, HY, and SA, respectively. In all 
groups, the calcemia dropped until day three, when 
it reached its minimal value. After day ten, the 
average calcemia increased again (Table 3).

PTH-concentration

Preoperatively, the average PTH concentration of 
patients with multiglandular PHPT was 122 µg/
mL. Of the 59 patients with multiglandular PHPT 
in which PTH-concentrations were measured pre­
operatively, 10 had a normal PTH-concentration 
(15-65 µg/mL). However, those patients had hyper­
calcemia. The group of patients with a solitary 
adenoma had an average preoperative PTH-
concentration of 116 µg/mL. From the 50 patients 
with SA, 17 had normal preoperative PTH-
concentrations.

After surgery, PTH-concentrations dropped  to 
very low values, equally in both SA and multi­
glandular PHPT groups (Table 4). The average 
preoperative PTH concentrations were 126.1 µg/
mL and 116.8 µg/mL in patients with DA and 
HY, respectively. Postoperatively, the PTH con­
centrations of patients with DA and HY dropped 
below the normal range. 

Table 3
Age distribution of patients with double adenoma,  

multiglandular hyperplasia (without MEN-syndrome),  
and solitary adenoma in PHPT

Table 4
Age distribution of patients with double adenoma,  

multiglandular hyperplasia (without MEN-syndrome),  
and solitary adenoma in PHPT

Table 5
Sensitivity of Tc99m-sestamibi scintigraphy  

and ultrasound in detection of parathyroid pathology  
in PHPT (without MEN-syndrome)

Diagnostic modalities Sensitivity
Tc99m-sestamibi scintigraphy

•  Double adenoma
•  Hyperplasia
•  Solitary adenoma

 
3/28 (11%)
0/11 (0%)

20/34 (59%)

Ultrasound
•  Double adenoma
•  Hyperplasia
•  Solitary adenoma 

 
3/22 (14%)
 0/12 (0%)

22/42 (52%) 
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Conclusion

Our results suggest that a substantial percentage 
(9%) of patients with PHPT are likely to have DA 
or HY. Despite some demographic trends, such 
that patients with HY are, on average, younger 
than patients with DA and SA, and that, compared 
to DA and SA, there are relatively more men with 
HY, clinical features do not seem to help much in 
preoperatively predicting the number of pathological 
glands in patients with PHPT. Because of their low 
sensitivity for detection of DA and HY, technetium-
99m-sestamibi scintigraphy and ultrasound have 
little value as preoperative imaging techniques to 
exclude multiglandular disease. While applying 
unilateral cervical exploration and minimal 
invasive parathyroidectomy for treatment of PHPT, 
the possibility of multiglandular disease must still 
be considered. In those cases, a low threshold to 
conversion to bilateral cervical exploration should 
be maintained. 
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