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CASE SUMMARY
A 55-year-old presented with per-

sistent, mildly elevated calcium levels 
ranging from 10.6 to 11.4 mg/dL over 
5 years. Further lab work revealed ele-
vated parathyroid hormone (PTH) of 
129 pg/mL and ionized calcium at 1.63 
mmol/L. 

On nasopharyngolaryngoscopy, 
a beefy red, jelly bean-shaped mass 
covered by a thin layer of mucosa 
with hypervascularity in the left pyr-
iform sinus was found and surgically 
excised. Intraoperative pathology 
demonstrated parathyroid tissue and 
that intraoperative PTH levels dropped 
from 160 to 13 pg/mL 15 minutes’ 
post-resection. 

Final pathology was consistent with 
parathyroid adenoma. Calcium levels 
returned to normal on postoperative 
follow-up.

IMAGING FINDINGS
A technetium-99m-labeled sesta-

mibi parathyroid scan was performed 
to evaluate for a parathyroid adenoma. 
The scan was interpreted as absent for 
scintigraphic evidence for parathyroid 
adenoma (Figure 1).

A two-phase contrast-enhanced CT 
scan of the neck was then performed, 
demonstrating an enhancing ovoid 
mass measuring 1.2 × 0.7 cm in the 
left pyriform sinus (Figure 2). The 
mass demonstrated avid enhancement 
during the arterial phase with washout 
on the venous phase. Retrospective 
review of the sestamibi parathyroid 
scan showed subtle asymmetric radio-
tracer uptake in this region (Figure 1).

DIAGNOSIS
Ectopic parathyroid adenoma in the 

pyriform sinus

DISCUSSION
Primary hyperparathyroidism is the 

most common cause of hypercalcemia 
in otherwise healthy patients. This is 
usually found incidentally on lab work 
as most patients are asymptomatic. 
Nonspecific symptoms such as weak-
ness, depression, and anorexia can be 
seen and long-term untreated hyper-
parathyroidism can lead to osteoporo-
sis and renal calculi. Approximately 
90% of cases are caused by a single 
parathyroid adenoma.1 Resection of 
the adenoma(s) is the definitive treat-

ment, with cure rates as high as 98%. 
Intraoperative PTH is expected to fall 
by at least 50% or to normal range10-
15 minutes after excision. Failure to 
drop indicates that the adenoma is in a 
different location or that multiple ade-
nomas may be present.2

Parathyroid glands contain chief 
cells (which secrete PTH) and oxyphil 
cells (which contain high amounts of 
mitochondria). Standard anatomy con-
sists of four parathyroid glands (paired 
superior and inferior glands), but it is 
not uncommon for a patient to have 
more than 4 glands; a range of 2 to 12 
glands has been described.3

In a large study of surgery for 
hyperparathyroidism, 22% had ectopic 
adenomas. Ectopic locations included 
thymus (38%), retro/paraesophageal 
region (31%), intrathyroidal (18%), 
mediastinal (6%), undescended (4%), 
and carotid sheath (3%).4

Knowledge of the embryology of 
the parathyroid glands is crucial to 
understanding the variability in para-
thyroid number and location. The 
superior parathyroid glands arise from 
the paired fourth pharyngeal pouches 
along with the lateral thyroid gland. 
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The inferior parathyroid glands arise 
from the third pharyngeal pouches 
along with the thymus. The longer 
descent of the inferior glands likely 
explains the increased ectopy relative 
to the superior glands, as well as large 
range of parathyroid locations. An infe-
rior parathyroid gland with prematurely 
arrested migration can be located above 
the thyroid at the level of the third pha-
ryngeal pouch or it can descend with the 
thymus to the mediastinum.3,5

A parathyroid in the pyriform sinus 
is exceedingly rare, with 10 cases 
identified in the literature.6 The third 
and fourth pharyngeal pouches also 

FIGURE 1. Early (A) and delayed (B) SPECT images from a single isotope dual phase 
Tc99m sestamibi scan demonstrates subtle asymmetric radiotracer uptake in the region of 
the left pyriform sinus (arrows).

FIGURE 2. Axial arterial (A) and venous (B) phase CT images 
demonstrate an enhancing mass in the left pyriform sinus. This 
lesion demonstrates avid enhancement (174 HU) on arterial phase 
with washout on the venous phase (145 HU). Coronal reformatted 
image shows the lesion within the left pyriform sinus (arrows).
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give rise to the pyriform fossa.7 Early 
in embryogenesis, the parathyroid 
glands separate from the pharyngeal 
wall prior to their descent. Early arrest 
of the descent of the parathyroid tissue 
and implantation into the pharyngeal 
wall is the proposed cause of pyriform 
sinus parathyroid ectopy.6 Though 
undescended parathyroids account for 
a small amount of ectopic parathy-
roids, they constitute a significantly 
higher percentage of adenomas with 
negative initial imaging workup and 
failed cervical exploration.8

Owing to anatomic variability, 
localization imaging is an import-
ant part of the preoperative workup. 
The most common initial study when 
primary hyperparathyroidism is sus-
pected is a nuclear medicine para-
thyroid scan with a single isotope, 
dual-phase Tc-99m sestamibi scan 
being most common. Sestamibi con-
centrates in cells rich in mitochondria, 
such as the previously mentioned oxy-
phil cells.1 Normal sestamibi distri-
bution includes the salivary glands, 
thyroid, heart, and liver, with mild 
uptake seen in marrow, brown fat, and 
the thymus (in young patients). Nor-
mal parathyroid glands are typically 
not visualized. Parathyroid adeno-
mas demonstrate radiotracer uptake 
that does not wash out on delayed 
imaging. This is distinguished from 
normal thyroid that does wash out 
through obtaining an early acquisi-
tion (10-20 minutes’ post injection) 
and delayed acquisition (1.5-3 hours 
post injection). The addition of sin-
gle-photon emission computerized 
tomography (SPECT/CT) to a ses-
tamibi scan increases sensitivity and 

improves localization.1 Ultrasound can 
also be useful when done after a posi-
tive sestamibi scan with a meta-analy-
sis demonstrating improved sensitivity 
from 78% to 88% in the case of single 
adenoma, 16 to 30% in double ade-
nomas, and from 35 to 44% in multi-
gland hyperplasia.1

Multi-phase CT provides an alter-
native method of preoperative local-
ization and an additional modality 
when imaging is inconclusive or when 
surgery is unsuccessful. Four-dimen-
sional (4D) CT is tailored for identi-
fying parathyroid adenomas, with the 
time dimension allowing for assess-
ment of contrast dynamics, specifically 
contrast washout in the case of para-
thyroid adenomas. 4D CT has been 
described consisting of two, three, 
and four phases with varying degrees 
of accuracy reported in the litera-
ture. Parathyroid adenomas typically 
demonstrate avid enhancement (138-
150 hounsfield units (HU)) on arterial 
phase and washout on delayed phase 
(hypodense relative to thyroid). This 
contrasts with normal lymph nodes, 
which show progressive enhancement 
from arterial to venous phase.3 Para-
thyroid tissue is hypodense compared 
to thyroid tissue on precontrast images 
because of normal thyroid iodine con-
tent, further aiding in differentiation. 

CONCLUSION
Although the pyriform sinus is a 

very uncommon ectopic location for 
a parathyroid adenoma, parathyroid 
ectopy is common and extremely vari-
able in location. This can have a large 
impact on successful surgical treat-
ment of primary hyperparathyroidism. 

Knowledge of the embryologic for-
mation and migration of parathyroid 
glands, and therefore, their potential 
locations, is crucial for preoperative 
evaluation by radiologists to assist 
operative management by surgeons.
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