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In primary hyperparathyroidism (PHPT) the diag-
nosis and treatment of ectopic parathyroid adenomas
(EPTA) is a challenging process for head and neck
surgeons. We present five patients with EPTA in dif-
ferent locations, along with an in-depth discussion of
imaging modalities. We used sestamibi scintigraphy
(MIBI) and ultrasound as first line imaging tools in
asymptomatic hypercalcemia and PHPT. Single pho-
ton emission computed tomography (SPECT) was
combined with MIBI or computed tomography (CT)
if a parathyroid pathology was not localized initially.
Four-dimensional parathyroid CT (4D-CT) was the
last imaging modality preferred to localize the ectopic
parathyroid gland. We performed focused unilateral

Introduction

The use of routine serum calcium measurements
in clinic practice has increased the number of di-
agnoses of asymptomatic hyperparathyroidism. A
parathyroid adenoma (PTA) which secretes excess
parathyroid hormone (PTH) increases the serum
calcium (hypercalcemia) level and is the most
common cause of primary hyperparathyroidism
(PHPT) (1). Preoperatively, most adenomas can
be localized with imaging methods like ultraso-
nography (USG) and technetium-99m-sestamibi
scan or sestamibi scintigraphy (MIBI).

Ectopic parathyroid adenomas (EPTA) constitute
approximately 22% of the cases with PHPT (2).
Despite the advancements in imaging technolo-
gies and surgical techniques, the management of
EPTA continues to pose challenges to both radiol-
ogists and surgeons. Developmental abnormalities
of parathyroid gland migration results in ectopic

neck exploration (FUNE) with intraoperative fro-
zen section analysis as a routine procedure for imag-
ing-detected lesions. Bilateral neck exploration was
performed for re-exploration cases and imaging-neg-
ative cases. Histopathology confirmed EPTA and
postoperative serum calcium normalized in all cases.
4D-CT is promising for ectopic parathyroid gland lo-
calization if all other imaging modalities fail. Despite
the advancements in imaging, surgical experience
continues to play the central role in the management
of ectopic parathyroid pathologies.

Keywords: Hyperparathyroidism, parathyroid gland,
ectopic parathyroid gland, nuclear radiology, four-di-
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localization of parathyroid tissue in the superior
mediastinum, thymus, carotid sheath, behind the
esophagus or within the thyroid parenchyma itself
(3). We present five EPTA cases together with
their diagnostic and surgical challenges.

Case Presentation

Case 1: Intrathymic PTA

A 37-year-old man with nephrolithiasis was eval-
uated for PHPT. Blood analysis showed serum
calcium of 10.7 mg/dL and PTH of 342.8 pg/
mL. USG showed negative for parathyroid or thy-
roid abnormalities. MIBI showed tracer uptake
in a thymic locus with early wash-out suggestive
of EPT (Figure 1). A 1x1 cm mass was observed
during operation in the thymus and was detected
intraoperatively by gamma probe. The mass was
excised together with the thymus. Frozen sections
were consistent with parathyroid tissue. There was
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no postoperative hypocalcemia, and serum calcium dropped to

8.6 mg/dL.

Case 2: Paraesophageal PTA

A 68-year-old woman with fatigue and memory loss was eval-
uated for PHPT. Her calcium in serum was 10.8 mg/dL and
PTH was 156.3 pg/mL. USG showed negative for parathyroid
abnormalities. Preoperative localization with MIBI showed a
retroesophageal focus. Minimally invasive parathyroidectomy
was done. According to histopathologic examination, the tissue
of the hypercellular parathyroid was consistent with an adeno-
ma. The patient’s symptoms resolved after surgery.

Case 3: Intravagal PTA

A 57-year-old woman who had three unsuccessful surgeries for
hyperparathyroidism was investigated for ectopic PTA. Labor-
atuary results showed corrected serum calcium of 10.7 mg/dL
and PTH of 1303 pg/mL. USG showed negative for parathy-
roid abnormalities. Preoperative MIBI suggested right superior
parathyroid pathology. Right superior parathyroid biopsy per-
formed during the first surgery showed normal tissue. Postop-
erative MIBI suggested right inferior PTA. During the second
surgery, exploration of right neck with right thyroid lobectomy
showed negative for PTA. Biopsy was taken from the left infer-
oposterior thyroid mass. As specimen histology showed normal
lymph node and the thyroid tissue. A third surgery for suspected
left superior PTA showed mild to diffuse hyperplasia on histo-
pathologic examination.

To detect EPTA, we requested magnetic resonance imaging
(MRI) of the mediastinum and the neck. A 2x1 cm mass was
seen on the left neck at level 2 and confirmed as a lymph node
on computed tomography (CT). According to MIBI, there was
a suspicious accumulation of tracer at the left upper jugular level
posterior to the submandibular gland (as shown in Figure 2).
USG of the neck was unremarkable. A fourth surgical explo-
ration was performed based on the above-mentioned findings.
The left thyroid lobe was mobilized and explored, the upper me-
diastinum and the left paratracheal-paraesophageal groove were
cleared, and the left recurrent laryngeal nerve was identified and
preserved. A fusiform swelling (2x1 c¢m) in the carotid sheath
was identified in the vagus nerve at the carotid bifurcation level.
The perineurium was opened and a tan-colored soft nodule was
deprived of the nucleus from the vagus nerve. There were no
complications during or after the operation such as hoarseness,
bradycardia, or dysphagia. Histopathologic examination con-

Main Points

* Ectopic parathyroid tissue could be located in the superior
mediastinum, thymus, carotid sheath, behind the esophagus or
within the thyroid parenchyma.

* Technetium-99m-sestamibi scan or sestamibi scintigraphy
(MIBI) and USG could be insufficient to detect ectopic para-
thyroid pathologies.

* 4D-CT scanning has advantages compared with the other mo-
dalities in patients with ectopic parathyroid pathologies.
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firmed EPTA. Postoperatively, the patient’s serum calcium and
PTH were 8.5 mg/dL and 7 pg/mL, respectively.

Case 4: PTA Posterior to Left Subclavian Artery

A 51-year-old woman suffering from asymptomatic hypercalce-
mia was referred to our clinic. Her left thyroid lobe had been re-
moved three years ago. Current serum calcium was 12.9 mg/dLL
and PTH was 63.9 pg/mL. USG and MIBI were negative for
parathyroid abnormalities. Physical examination of the neck was
normal. Four-dimensional parathyroid CT (4D-CT) revealed a
15x7 mm PTA which was near to the cranial cephalic artery in
the left thyroid lobe inferior (Figure 3). A 1.5x1 cm mass was
excised with the surrounding rudimentary thymus tissue. Histo-
pathologic examination confirmed EPTA. Postoperative serum

calcium was 8.5 mg/dL and PTH decreased to 7.25 pg/mL.

Case 5: Intrathyroidal PTA

A 56-year-old female with prior history of left lobo-isthmecto-
my presented with asymptomatic hypercalcemia. USG showed
negative for parathyroid abnormalities. MIBI showed intense
involvement (late phase) in right lower thyroid consistent with
PTA. Serum calcium, however, remained high (11.6 mg/dL) af-
ter right inferior parathyroidectomy, and histopathologic exam-
ination was reported as normal parathyroid tissue. Repeat MIBI
during the third postoperative month was negative; hence, the
patient underwent a bilateral neck exploration (BNE) with
complementary thyroidectomy. No abnormal mass was detected
intraoperatively. After surgery her calcium level dropped (8.9
mg/dL) and histopathologic examination revealed the presence

of an intrathyroidal PTA.

Discussion

The fourth pharyngeal pouch is the origin of the superior para-
thyroid glands that migrate down to its final position in the up-
per thyroid. The inferior pair arises from the third pouch which
is along with thymus (4). During migration, the thymus drags
the inferior pair down to the lower poles of the thyroid gland
or the thyro-thymic ligament. Based on the migration path, the
inferior pair can be seen anywhere from the base of tongue to
the heart. Because of its longer migration path, the inferior pair
shows more variability in its ectopic location than the superior
pair. Common ectopic foci are posterior mediastinum, tracheo-
esophageal groove, anterior mediastinum, carotid sheath, retro-

pharyngeal and retroesophageal positions, thyroid parenchyma,
thymus, or even pericardium (4).
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Figure 1. MIBI showed tracer uptake in a thymic locus with early
wash-out suggestive of EPT
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Figure 2. MIBI showed a suspicious tracer accumulation at left upper jugular level, posterior to submandibular gland

Figure 3. A four-dimensional parathyroid CT (4D-CT) revealed a
15x7 mm PTA which was similar to the cranial cephalic artery in
the left thyroid loach inferior

A universal algorithm for parathyroid imaging is still not avail-
able. Based on imaging expertise and surgeon preference, the
use of USG and MIBI as the first-line modalities is common.

However, USG is insufficient in revision surgeries and in iden-

tifying ectopic parathyroid gland, small lesions, multigland dis-
ease. Thyroid nodules and lymph nodes may imitate adenomas
in USG. USG could not localize ectopic parathyroid in any of
our patients. In case 2, we employed MIBI with a hand-held
gamma probe to improve surgical success. Some surgeons com-
bine gamma probe and intraoperative PTH assay but the effica-
cy of this is still unclear (5).

Single photon emission computed tomography (SPECT) is in-
creasingly used in parathyroid imaging to complement MIBI.
Three dimensional scans better detect difficult ectopic PTA,
small lesions and depth of lesion within thyroid gland (6). Com-
bining SPECT with CT (SPECT-CT) provides additional an-
atomic information (4). In case 5, SPECT-CT failed to localize
the lesion. In this case we used 4D-CT, with success. In the
past two years, we have used 4D-CT scanning as the final im-
aging method in seven patients with negative USG and neg-
ative MIBI scans. This technique is particularly advantageous
in detecting multigland disease, persistent or recurrent disease.
Although no imaging modality is superior to the other in the
determination of parathyroid lesions, the popularity of 4D-CT
scanning is increasing (4). There is no clear source of PTA in a
small but significant minority of patients, including multigland
disease, persistent or recurrent disease, despite multiple imaging.
4D-CT scanning has advantages compared to other modalities
in patients including multigland disease, persistent or recurrent
disease (4). In our center, 4D-CT scanning has been used for
two years. Tomography-guided preoperative localization was
confirmed during surgery. The sensitivity of this technique was
confirmed by the success of the surgery.

BNE has been the gold standard operation for sporadic PHPT
(7). Negative imaging studies before the surgery or suspicion of
multigland disease are certain indications for BNE. Using in-
traoperative PTH may prevent the necessity of BNE in many
patients. Surgeons routinely performing BNE with intraoper-
ative parathormone monitoring have shown that anatomically
enlarged glands may remain in situ despite a possible imme-
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diate drop in intraoperative PTH levels following the excision
of the imaged-targeted gland (8). Surgeons must determine
the best course of action in each patient, using their judgment,
experience, and skills, until there is better understanding of
overproduction and parathyroid enlargement. Gasparri (8)
stated that at least a decade was needed to compare BNE with
focused surgeries using intraoperative PTH. This is because
some of the glands may be in sleep during the surgery and be
responsible for late recurrence. Norman et al. (9) abandoned
unilateral parathyroidectomy after they experienced a 10-year
recurrence rate of 4-6% and 1-year failure rate of 3-5% with this
technique. Besides, intraoperative PTH assays are extremely
expensive. This is a major problem for developing countries
such as Turkey. Horédnyi et al. (10) reported that minimally
invasive procedures might not detect other overactive gland(s)
suppressed in the presence of dominant gland(s). Therefore,
they recommended other intraoperative methods such as his-
topathologic evaluation of frozen sections. The confirmation
of the diagnosis was made using frozen-section examinations
instead of intraoperative PTH in our patients. With improve-
ment in preoperative imaging, focused unilateral neck explora-
tion (FUNE) has become the preferred approach. For ectopic
parathyroid pathology, the surgical procedure varies based on
imaging results and intraoperative findings. A systematic BNE
is necessary when imaging does not detect the abnormalities,
or when abnormality imaging is not present during surgery

(missing parathyroid glands).

Conclusion

Our case series shows that in addition to preoperative imaging
results, the preparedness and the experience of the surgeon in
converting FUNE to BNE with or without mediastinal explo-
ration, lobectomy, or total thyroidectomy is crucial for the suc-
cessful management of ectopic parathyroid pathologies.
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