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Abstract:    The coexistence of thyroid diseases with primary hyperparathyroidism (PHPT) can present a challenge in the clinical 
diagnosis and management for these patients. This study aims to determine the frequency of coexisting thyroid gland lesions in a 
consecutive series patients with PHPT, and to analyze the clinical features, diagnosis and treatment of these patients. Twenty-two 
cases of a total of 52 PHPT patients who had synchronous thyroid and parathyroid pathology were surgically managed in this study. 
Thirteen patients had ipsilateral thyroid nodules, and 9 patients had thyroid nodules in contralateral or bilateral side. Seven patients 
underwent direct parathyroidectomy and hemithyroidectomy via a mini-incision (about 3 cm), while other 15 procedures were 
converted to Kocher incision. Seventeen nodular goiter (32.7%), 2 thyroiditis (3.8%), 2 thyroid adenoma (3.8%) and 1 thyroid 
carcinoma (1.9%) coexisting with parathyroid adenoma were pathologically diagnosed. The sensitivity of preoperative ultra-
sonography (US) and methoxy-isobutyl-isonitrile (MIBI) scintigraphy for parathyroid lesions was 63.6% and 85.7%; and the 
overall positive predictive values for MIBI and US were 100% and 95.5% respectively. A high incidence of thyroid diseases that 
coexisted with PHPT in literatures was briefly reviewed. Our study illustrated the need for clinical awareness of concomitant 
PHPT and thyroid disease. A combination of US, computed tomography (CT) and MIBI scintigraphy would be recommended for 
preoperative localization of enlarged parathyroid adenoma and for evaluation of thyroid lesions. Synchronous treatment of asso-
ciated thyroid abnormalities is desirable, and open minimally invasive surgical approach with additional resection of isolated 
ipsilateral thyroid nodules is possible in some of these patients. 
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INTRODUCTION 

 
Although primary hyperparathyroidism (PHPT) 

is a common disease in Caucasians (Kaplan et al., 
1992), it is relatively rare in Chinese. On our previous 
studies on the preoperative localization and surgical 
management of this entity, we concluded that PHPT is 
caused by a solitary adenoma in 95% of patients, and 
that the simple resection of the affected parathyroid 
gland through a mini-incision is a safe and effective 
alternative to conventional bilateral neck exploratory 
(BNE) operation (Xu et al., 2001). 

Synchronous thyroid pathology found in patients 

presenting PHPT has been observed (Kosem et al., 
2004; Sidhu and Campbell, 2000). This coexistence 
can present a challenge in the clinical decision mak-
ing and management for these patients. The purpose 
of the current study is to determine the frequency of 
coexisting thyroid gland lesions in a consecutive 
series of 52 patients operated for PHPT, and to ana-
lyze the clinical features, diagnosis and treatment of 
these patients. In particular, the preoperative local-
ization and minimal invasive surgical procedures 
related to these two diseases are discussed. 
 
 
MATERIALS AND METHODS 
 
Patients 

A total of 52 consecutive patients with bio-
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chemically diagnosed PHPT were referred to our 
department between Jan. 1968 and July 2006. Among 
them, 22 cases of them who had synchronous thyroid 
and parathyroid pathology were surgically managed 
and included in this study. We examined the patient 
demographics, preoperative symptoms and examina-
tion findings, preoperative investigations (including 
blood tests and radiological investigations), intraop-
erative findings, histology, and postoperative fol-
low-up.  

 
Preoperative imaging study 

All patients underwent neck ultrasonography 
(US) before surgery. Suspected parathyroid glands as 
well as thyroid lobes were evaluated by 
high-resolution (8~14 MHz) transducer (Acu-
son-Sequoia 512, Germany) or (5~12 MHz) trans-
ducer (ALT-HD I5000, USA). In 14 patients, sin-
gle-tracer, dual-phase scintigraphy (e.Camduet, Sie-
mens, Germany) was followed by the double-tracer 
visual subtraction technique. Anterior planar images 
of the neck and chest were acquired for 5 min, starting 
at 15 min and at 120 min after intravenous injection of 
20 mCi 99mTc-MIBI (methoxy-isobutyl-isonitrile) 
(sestamibi) using a large field-of-view gamma camera 
equipped with a parallel-hole collimator. Plain and 
enhanced computed tomography (CT) scans were 
performed in 8 patients, using a rapid injection of a 
high dose of contrast medium taken at 5 mm intervals 
by a scanner (Somatom Plus, Siemens, Germany). 
The results of localization procedures were compared 
with intraoperative findings. 
 
Operative procedures 

Standard surgical protocol was used for all pa-
tients during the study period. We proceeded with 
focal exploration through a mini-incision about 3 cm 
long. A conventional collar incision was then required 
if necessary. Thyroid exploration was performed 
through the same incision. Suspected lesions (para-
thyroid adenomas and thyroid nodules) were excised 
and sent for frozen section examination during sur-
gery. Bilateral exploration and thyroidectomy with 
modified radical neck dissection were performed 
when malignant thyroid nodules were proved. If the 
intraoperative pathology confirmed parathyroid le-
sions or the serum parathyroid hormone (PTH) level 
showed a decline of more than 50% from the preop-

erative levels 10 min after the resection, single-gland 
disease was assumed and the operation was termi-
nated. The clinical cure was defined when the para-
thyroid lesion was confirmed to be an adenoma on 
paraffin section and the serum calcium level was 
subsequently normalized and sustained within the 
normal range for at least 6 months following surgery. 
The removed parathyroid glands and thyroid nodules 
of all patients had a histopathologic examination for 
comparison with the preoperative imaging results. 
 
 
RESULTS 
 
Patients 

This group was composed of 6 men and 16 
women, with mean age of 46.5 (range 24~72) years. 
Patient histories were collected. Bone and joint pain 
was the most frequently reported symptom (16/22, 
72.7%) and bone fracture was the most common 
physical affliction (6/22, 27.3%). Neck mass could be 
palpated in 12 patients. Thirteen patients had thyroid 
lesions in ipsilateral thyroid, and 9 in contralateral or 
bilateral side of thyroid. We summarized the patient 
demographics, examination findings, and preopera-
tive biochemical parameters in Table 1.  
 
 
 
 
 
 
 
 
 
 
 
Operative findings and outcome 

Exploration of the neck was started at the pre-
sumed site. The median mini-incision (3 cm) was 
chosen in order to be able to convert to a standard 
Kocher incision if necessary. In 7 patients, hemithy-
roidectomy was performed on the same side as the 
enlarged parathyroid gland via the original 
mini-incision. In other 15 patients, procedures were 
converted to Kocher incision (7~10 cm) because of 
technical difficulties related to ensuring adequate 
resection of thyroid (n=9), uncertainty of intraopera-

Table 1  Patient characteristics 

Parameter Mean Range Normal 
value 

Age (year) 46.5 24~72 − 
Male/female 6/16 − − 
Serum calcium (mmol/L) 3.2 2.9~4.0 2.1~2.6
Alkaline phosphatase (U/L) 254.5 85~540 30~140
Serum PTH (pg/ml) 1180.5 385~4257 8.0~65.0
Thyrotropin (TSH, IRMA) 

(mIU/L) 
1.22 

 
0.60~2.35 

 
0.49~4.67
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tive localization (n=4), an intrathyroid parathyroid 
adenoma (n=1) and further modified radical neck 
dissection (n=1). 

Twenty-one parathyroid adenomas were con-
firmed by frozen section examination during the 
surgery. Serum PTH level was measured intraopera-
tively in 12 patients and an adequate decline was 
proved in all these patients. The operative procedures 
and pathology of 22 PHPT patients with concomitant 
thyroid disease are shown in Table 2. None of patients 
suffered recurrent laryngeal nerve palsy. None of 
them showed any sign of hypocalcemia during 3 
months of follow-up. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sensitivity and positive predictive value of pre-
operative imaging studies 

Longitudinal and axial neck US scans were ob-
tained from the angle of the mandible to the sternal 
notch. The parathyroid adenoma was identified on 
grey-scale imaging as a hypo-echoic nodule distinct 
from the thyroid gland, posterior or lateral to the 
thyroid lobe, with echogenicity less than that of the 
thyroid glands, oval or oblique in shape, and nonad-
herent to the surrounding tissues. In addition to this, 
the thyroid lobes were evaluated by US as well 
(Fig.1). 

The initial scintigraphic images were compared 
with delayed views after MIBI administration. A 
distinct focus of increased or separate MIBI uptake, 

relative to the thyroid gland on either an early or a late 
image (or both) was considered positive for abnormal 
parathyroid tissue (Fig.2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2  Operative procedures and pathology of PHPT 
patients with concomitant thyroid disease 

 Number 
Concomitant thyroid nodules  22 

Ipsilateral  13 
Contralateral 7 
Bilateral 2 

Operative procedure  
Minimally invasive parathyroid ex-
ploration and hemithyroidectomy via 
the original mini-incision 

7 
 
 

Conversion to thyroid exploration 
with a standard Kocher incision 

15 
 

Pathology of thyroid  
Nodular goiter 17 
Thyroiditis 2 
Adenoma 2 
Papillary carcinoma 1 

 

C 

P 

T 

T 

(a) 

(b) 

Fig.1  (a) Transverse US section at the right lower
neck showed a hypoechoic nodule (P) posterior to the
lower pole of the right thyroid lobe (T) and medial to
the common carotid artery (C); (b) Longitudinal sec-
tion of the same patient as in (a) showed a hypoechoic
nodule in the right thyroid lobe 

(a) (b) 

Fig.2  (a) Early anterior 99mTc-sestamibi scintigraphy
(MIBI) image; (b) Delayed image demonstrated dis-
tinct focus of increased MIBI uptake in a right lower
parathyroid adenoma 
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Spiral CT of the neck revealed a homogeneous 
mild-hypodensity lesion. The lesion showed a slightly 
homogeneous enhancement following bolus injection 
of intravenous contrast. CT films could provide the 
anatomical orientation for surgeons. 

The preoperative imaging data were compared 
with the operative and pathological findings. The 
sensitivity and positive predictive value (PPV) of 
three preoperative imaging methods are presented in 
Table 3. Prior to surgery, US correctly localized 14 
parathyroid adenomas in the whole study group of 22 
patients (63.6%), while it was falsely positive in one 
patient. Preoperative MIBI scintigraphy localized 12 
parathyroid adenomas in 14 patients (85.7%). 
Therefore the sensitivity of US and MIBI scintigra-
phy for parathyroid lesions was 63.6% and 85.7%. 
The overall PPV for MIBI and US were 100% and 
95.5% respectively. Nineteen abnormal thyroids di-
agnosed by US were correlated correctly with intra-
operative findings. Therefore the sensitivity of US for 
correct localization of abnormal thyroid nodules was 
86.4% with a false positive rate of 18.2%.  

 
 
 
 
 
 
 
 
 
 
 

DISCUSSION 
 

Recently, thyroid disease concomitant with 
PHPT has been reported. The pathological association 
between these two endocrine glands is not rare, with a 
prevalence ranging from 18% to 84.3%. Moreover, 
thyroid carcinoma has been reported in 3.1%~15% of 
 

 
 
 
 
 
 
 

patients with PHPT. These wide variations are attrib-
uted to association with the different methods of 
examination, the surgical indications, and the patient 
selection process. The characters of thyroid pathology 
associated with PHPT from these literatures are 
shown in Table 4 (Bentrem et al., 2002; Kosem et al., 
2004; Masatsugu et al., 2005; Sidhu and Campbell, 
2000). 

To our knowledge, no study on the coexistence 
of thyroid and parathyroid diseases has been reported 
in China. Xiao et al.(2002) described the first case of 
concomitant Graves’ disease and PHPT in China, 
which was considered to be coincidental. We have 
focused on the preoperative diagnosis and surgical 
management of patients with PHPT since 1980 (Xu et 
al., 2001). Lesions of the thyroid gland were found in 
42.3% of all patients with PHPT, which was similar as 
other study. Pathology of thyroid lesions involved 
almost all the common thyroid diseases but Graves’. 
It is of interest that the frequency of concomitant 
thyroid malignancy is lower than that in other studies. 
This could be explained partly by the fact that the 
relatively rarer use of neck irradiation therapy in 
China than in western country (Seehofer et al., 2005).  

On the other hand, Wagner et al.(1999) reported 
if all patients with thyroid diseases (13387 cases) 
were screened for PHPT, the frequency would be 
higher (55.5%). Pino Rivero et al.(2003) also meas-
ured serum calcium concentration in a series of pa-
tients with thyroid diseases and demonstrated that a 
high occurrence of PHPT in those patients (0.29%) as 
compared to persons without thyroid dysfunction 
(0.09%). 

The cause of this association remains unclear. 
Some authors considered it to be coincidental, 
whereas others suggested that some connections 
might exist between both disorders, such as increased 
endogenous calcium concentrations, growth factors, 
epithelial growth factor, and goitrogenic factors. In 
addition, the concomitance might occur as a part of 
 

 
 
 
 
 
 
 

Table 3  Sensitivity and positive predictive value (PPV) 
of preoperative imaging studies 
 US MIBI CT 
Parathyroid    

PPV 95.5% (21/22) 100% (12/12) 100% (4/4)
Sensitivity 63.6% (14/22) 85.7% (12/14) 66.7% (4/6)

Thyroid    
PPV 100% (19/19) 57.1% (4/7) 100% (2/2)
Sensitivity 86.4% (19/22) 28.6% (4/14) 33.3% (2/6)

 

Table 4  Thyroid pathology associated with PHPT 
Authors Number [T/P (%)] Nodular goiter Thyroiditis Adenoma Carcinoma Graves’
Sidhu and Campbell (2000), Australia 26/65 (40.0%) 17 (26.2%) 3 (4.6%) 3 (4.6%) 3 (4.6%)  
Bentrem et al.(2002), USA 103/580 (17.8%) 49 (8.4%) 8 (1.4%) 31 (5.3%) 12 (2.1%)  
Kosem et al.(2004), Turkey 43/51 (84.3%) 24 (47.0%) 9 (17.6%) 2 (3.9%) 9 (17.6%)  
Masatsugu et al.(2005), Japan 61/110 (55.4%) 20 (18.2%) 12 (10.9%) 7 (6.4%) 20 (18.2%) 2 (1.8%)
Present series 22/52 (42.3%) 17 (32.7%) 2 (3.8%) 2 (3.8%) 1 (1.9%)  
T: Thyroid diseases; P: Hyperparathyroidism 
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the syndrome of multiple endocrine adenomas, re-
sulting from the presence of the abnormal gene re-
sponsible for this syndrome (Prinz et al., 1982; van 
der Schaar and Mulder, 1985). 

For patients with PHPT, surgical removal of an 
enlarged parathyroid gland is thought to be a curative 
treatment. The surgical approach to PHPT has 
changed since the last decade, moving from bilateral 
neck exploration (BNE) to unilateral or limited neck 
exploration, followed by minimally invasive ap-
proach which depends on preoperative imaging 
(Schiffmann et al., 2003). Our group therefore in-
troduced a minimally invasive surgical approach for 
PHPT since 1993, wherein only a localized area of the 
neck is explored according to the preoperative imag-
ing evaluation, and the adenoma is resected without 
histological sampling from the other parathyroid 
glands (Xu et al., 2006). Several groups have recently 
reported that concomitant thyroid nodules are main 
hazard to minimally invasive procedures (Eigelberger 
and Clark, 2000; Prager et al., 2003). In our setting, 
open minimally invasive parathyroid exploration is 
favorable because additional resection of isolated 
ipsilateral thyroid nodules is possible. In 59.1% 
(13/22) of our patients nodules were located ipsilat-
eral to the parathyroid adenoma and 53.8% (7/13) of 
them could still be resected via the original 
mini-incision.  

For successful minimally invasive approaches 
for PHPT, it is essential to (1) establish whether the 
parathyroid adenoma is solitary, (2) precisely locate 
the position of the parathyroid adenoma, and (3) 
evaluate the presence of possible concomitant nodular 
thyroid diseases. When thyroid disease coexists, the 
diagnostic accuracy of PHPT is probably abated. This 
can result in a challenge in the clinical decision mak-
ing and management of these patients. Since the first 
report (Coakley et al., 1989), it has been shown that 
MIBI scintigraphy is useful for localization of 
enlarged parathyroid glands. However, the sensitivity 
and PPV for MIBI were unsatisfactory in the patients 
with concomitant thyroid disease, due to confusion 
from enlarged thyroid glands or nodules (Arici et al., 
2001). Apart from parathyroid localization studies, an 
exact thyroid work-up with confirmation of number 
and localization of all thyroid nodules is necessary 
preoperatively in the endemic goiter region. US, as a 
standard modality for evaluation of thyroid lesions, 

not only detects the presence, site, number, and size of 
thyroid nodules, but also clearly depicts the charac-
teristics of these nodules. In the present study, con-
cordant preoperative MIBI and US findings represent 
a reliable localization technique when used together. 
In addition to planar parathyroid scintigraphy, single 
photon emission computed tomography (SPECT) and 
image fusion with computed tomography/magnetic 
resonance (CT/MR) improve adenoma detection in 
PHPT, and might be helpful for patients for whom 
conventional US and other scintigraphic methods 
have failed for intrinsic reasons due to the concomi-
tant presence of multinodular goitre or ectopic para-
thyroid gland (d'Amico et al., 2006). In fact, ana-
tomical information provided by CT enables precise 
localization of the functional abnormalities high-
lighted by MIBI, and both are essential to a correct 
surgical approach. 

The diagnosis and timely treatment of associated 
thyroid abnormalities is desirable because a delay in 
operating would result in increased morbidity asso-
ciated with a second neck exploration. Other reasons 
include removal of thyroid goiter for access to an 
adenoma, worrisome thyroid injury during parathy-
roidectomy, and an intrathyroid parathyroid adenoma. 
Therefore, it is quite favorable in evaluating the thy-
roid gland prior to parathyroid gland operations. A 
combination of various imaging methods helps sur-
geons to make an optimal operative strategy before 
surgery, not only preoperative localization of para-
thyroid adenoma, but also evaluation of concomitant 
thyroid lesions. 
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