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SUMMARY
Undescended parathyroid adenomas are rare,
representing 0.08% of all parathyroid adenomas;
however, they make up 7% of the underlying cause of
failed cervical exploration in patients with persistent
primary hyperparathyroidism. A 43-year-old woman with
no significant medical or family history presented with
fatigue and was diagnosed with primary
hyperparathyroidism; however, preoperative imaging
including sestamibi scan and ultrasound was unable to
identify the hyperfunctioning gland. She underwent a
neck exploration and hemithyroidectomy and partial
parathyroidectomy with failure of resolution of her
disease. Subsequent work up including a CT of the neck
demonstrated a 1.9 cm mass adjacent to the left
submandibular gland. This was removed with
postoperative normalisation of the patient’s serum
calcium and parathyroid hormone levels.

BACKGROUND
Ectopic parathyroid adenomas are not unusual,
occurring in approximately 16% of initial operations
for primary hyperparathyroidism.1 Embryology pro-
vides an explanation for the common locations of
ectopic parathyroid glands. The third brachial pouch
descends to form the inferior parathyroids and the
thymus, and the superior parathyroids develop from
the fourth pouch. Descent of the inferior parathyr-
oids beyond the level of the inferior pole of the
thyroid gland accounts for ectopic glands found near
the thymus and in the mediastinum; by the same
mechanism, undescended parathyroid glands are
thought to result from arrested descent of the third
brachial pouch.2 The most common location for
ectopic parathyroid adenomas is the thymus, fol-
lowed by retro-oesophageal, intrathyroidal, medias-
tinal and carotid sheath; undescended adenomas,
described by Fraker et al3 as those located at or above
the carotid bifurcation, are the least common, repre-
senting 2–7% of parathyroid adenomas found in
ectopic locations.1 4 The most common cause of per-
sistent primary hyperparathyroidism following neck
exploration is a missed adenoma, most commonly
located in the tracheal oesophageal groove.5 Despite
their rarity, making up only 0.08% of all parathyroid
adenomas, undescended adenomas make up 7% of
the underlying cause for failed cervical exploration in
patients with primary hyperparathyroidism.6

CASE PRESENTATION
A 43-year-old woman initially presented to an
outside facility for evaluation of myalgias and
fatigue. She was otherwise healthy with no signifi-
cant medical history or family history, including any
findings concerning Multiple Endocrine Neoplasia.

Her workup was significant for primary hyperpara-
thyroidism, with serum calcium of 11.6 (normal
range 8.5–10.2 mg/dL) and parathyroid hormone
(PTH) of 213 (normal 10–55 pg/mL). As part of her
preoperative workup she underwent a sestamibi
scan as well as an ultrasound of the neck, neither of
which were able to localise the hyperfunctioning
gland. She underwent a neck exploration at an
outside facility, where a right intrathyroidal gland
and two left parathyroid glands were identified; a
right hemithyroidectomy for removal of one and a
half of the left parathyroids was performed.
Pathological evaluation of this specimen revealed
two and a half normal parathyroid glands and a
3 mm papillary microcarcinoma (follicular variant)
in the thyroid gland. The patient continued to be
symptomatic with elevated PTH and calcium levels
consistent with persistent primary hyperparathyr-
oidism, and she was referred to this institution for
further evaluation and management.

INVESTIGATIONS
Repeat sestamibi scan was again negative for a
hyperfunctioning gland, and the patient’s labora-
tory workup demonstrated serum calcium of 11.6
and PTH of 261. On physical examination she had
a well-healed scar at the site of her prior surgery
and no masses were noted. In an attempt to iden-
tify the location of the adenoma, a CT scan of the
neck was obtained, which demonstrated a 1.9 cm
enhancing nodule in the left neck posterior to the
submandibular gland (figure 1).

TREATMENT
Excision of the lesion found on the CT scan was
planned, and intraoperative ultrasound was initially
used to identify the area with the nodule and to
plan the incision. Dissection along the site identi-
fied revealed a 2 cm lesion appearing consistent
with a parathyroid adenoma located immediately
deep to the platysma, approximately at the level of
the carotid bifurcation (figure 2A–C). Pre-incision
PTH was measured at 365, 10 min following exci-
sion at 150, and on discharge the following day the
patient’s PTH was 9, with serum calcium of 8.1.
She was discharged on calcitriol and calcium car-
bonate supplementation.

OUTCOME AND FOLLOW-UP
On postoperative day 3, the patient presented to
the emergency department with symptoms of
hypocalcaemia including malaise and paresthesias
of the feet and hands; her PTH was 8, serum
calcium 8.0 and serum magnesium level 2.0. On
physical examination, Chvostek’s and Trousseau’s
signs were negative, and the patient’s calcitriol and
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calcium supplementation doses were increased with resolution
of her symptoms. Her postoperative course was otherwise
uneventful, and she has remained without evidence of hyper-
parathyroidism, with serum PTH of 12 and calcium 8.5 at
1-month postoperative follow-up.

DISCUSSION
Other reports of undescended adenomas include intraneural
adenomas as well as adenomas located in other high pharyngeal
spaces. In a case series of eight patients, Chan et al7 describe
four adenomas located within the vagus nerve near the carotid
bifurcation and the rest located at various locations in the
pharynx, including the posterior pharyngeal wall and pterygo-
palatine fossa. Nguyen et al8 describe a parathyroid adenoma
located within the hypoglossal nerve and found with selective
venous sampling, and Pawlik et al9 describe two cases of aden-
omas found within the vagus nerve. While intraneural adenomas
are often located in a similar region as undescended parathyroid
adenomas, embryological aetiology of the two is thought to
differ. As originally illustrated by Gilmour,10 the third branchial
pouch contacts the ectodermal structures from which the vagus
and hypoglossal nerves arise, and thus may give rise to add-
itional parathyroid glands embedded in these nerves. It should
also be noted that in the majority of these cases, as with the one
presented in this report, patients had typically undergone one,
if not several, previous neck explorations before the adenoma
was identified and removed.

Several authors have developed solutions to address non-
diagnostic imaging and failed initial neck exploration. Although
invasive, selective venous sampling of the internal jugular vein
has been used to successfully localise undescended adenomas
both preoperatively and intraoperatively in the case of negative
imaging.3 11 Other options include angiography, with a blush
demonstrating the hypervascular adenoma.12 However, non-
invasive studies should always be considered first, as CT and
ultrasound can locate potentially 50% of undescended aden-
omas provided that imaging extends to the level of the man-
dible.3 Fine-needle aspiration may be performed on lesions
located with ultrasound or other non-invasive means with PTH
levels of the aspirate measured to confirm the diagnosis of an
undescended adenoma.12 In addition, several studies have exam-
ined ways to utilise current parathyroid imaging techniques to
improve preoperative adenoma localisation, especially in cases
of ectopic or ‘hidden’ adenomas. In a study involving
re-examining preoperative sestamibi scans following removal of
an undescended parathyroid adenoma, Axelrod et al13 noted
asymmetry between the submandibular glands corresponding to
the side and location of the adenoma; all scans had been read as
non-diagnostic preoperatively. Nagar et al14 compared thyroid
lobe length between ultrasound and sestamibi scans in patients
with sestamibi scan initially read as non-diagnostic but with suc-
cessful removal of an adenoma on neck exploration; they found
that a discordance in thyroid lobe length between the nuclear
medicine scan and ultrasound predicted a ‘hidden’ adenoma on

Figure 1 CT of the neck with
contrast obtained after first neck
exploration, on which a 1.9 cm
hyperintensity was noted near the left
submandibular gland (arrow), (A)
transverse and (B) coronal.

Figure 2 (A) Planned incision following localisation of mass with ultrasound. (B) Dissection demonstrating 2 cm mass immediately deep to the
platysma (patient’s head is to the left in the image). (C) Specimen following removal, 1.9×1.2×1.0 cm and weighing 1.01 g; pathology was
consistent with a hypercellular parathyroid adenoma.
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the side with a longer lobe seen on sestamibi, with sensitivity of
93.8% and specificity of 85.2%. In this case, no special studies
beyond CT scan and ultrasound were used to identify the
adenoma, and the finding of discordance in a submandibular
location is consistent with other literature describing imaging
findings suggestive of undescended adenomas.

Another interesting feature of this case is the incidental finding
of papillary microcarcinoma in the initial hemithyroidectomy
specimen. The coexistence of non-medullary thyroid cancer
and primary hyperparathyroidism has been approximated at
2.4–3.7% in patients undergoing parathyroidectomy.15 Ryan
et al16 examined the incidence of coincident thyroid pathology
with parathyroid adenoma in a study of 135 patients undergoing
parathyroidectomy; 29% had resection of thyroid along with
parathyroid tissue, with co-incidental malignant disease noted in
5 (14%) of those patients; however, only 1 of the 5 patients had
suspected thyroid malignancy prior to the operation.

Our patient also experienced symptomatic hypocalcaemia fol-
lowing removal of the adenoma, likely attributable to the initial
removal of 2.5 normal parathyroid glands as well as suppression
of her remaining gland function by the adenoma. One study
examining predictors of postoperative hypocalcaemia found that
PTH levels less than 15 pg/mL at 8 h postoperatively had a high
risk of developing hypocalcaemia with 75% of patients with
PTH <15 developing symptoms; preoperative 1,25-dihydroxy
vitamin D levels were not predictive.17 This patient’s post-

operative PTH of 9 and thus increased risk for hypocalcaemia is
consistent with these findings.
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Learning points

▸ Undescended parathyroid adenomas remain an important
consideration in patients with persistent primary
hyperparathyroidism following neck exploration as well as
those with initial ‘non-diagnostic’ imaging.

▸ In these cases, invasive and non-invasive techniques are
available to localise the hyperfunctioning gland.

▸ Careful examination of imaging studies with particular
attention paid to the submandibular region may offer clues
for preoperative planning, thus minimising the use of
invasive diagnostic techniques and allowing for
simplification and avoidance of extensive dissection in the
previous operative field in the case of re-operation.
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