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Abstract: The challenge with ectopic parathyroid adenomas is that there is a risk of failure in locating
these in unusual anatomical regions. Parathyroid adenoma of the pyriform sinus is exceptionally rare and
therefore may lead to a failed parathyroidectomy. We present a case report involving a 59-year-old lady with
ectopic parathyroid adenoma of the pyriform sinus confirmed on four-dimensional computed tomography
and endoscopic examination. She had symptomatic hypercalcemia and subsequently underwent surgical
resection. The patient was successfully treated. Her post-operative parathyroid hormone and calcium levels
normalised by day one post-operatively (4.0 pmol/L and 2.39 mmol/L respectively). She was reviewed two
weeks after her procedure and had made good recovery with stable biochemical results. Due to its rarity,
ectopic parathyroid adenomas in the pyriform sinus may be missed and lead to a failed parathyroidectomy.
Understanding the embryological foundation of the parathyroid gland is imperative to clinically explain this
phenomenon. Furthermore, surgeons need to know when and which imaging modality to utilise, especially
in patients with failed parathyroid exploration. We discuss the embryological development of the parathyroid
glands as this will explain why adenomas at this location occur. The case report will also delve into the

current literature with the impetus of recommending a clinical approach to this rare presentation.
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Introduction

Primary hyperparathyroidism (PH) is a disorder of the
parathyroid gland where there is an increase in parathyroid
hormone (PTH) leading to hypercalcemia. At least 80% of
cases are caused by parathyroid adenoma while other less
common causes include sporadic parathyroid hyperplasia
and parathyroid carcinoma. Parathyroid adenoma is a
benign neoplasm and most patients are asymptomatic.
Parathyroidectomy is the treatment of choice for patients
with symptomatic hypercalcemia. Consequences of
hypercalcemia, but not limited to, include neurologic
and psychiatric disturbances, renal calculi, bone pains,
constipation, and lethargy.

Surgery may not be indicated in asymptomatic patients
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as many do not present with any disease progression.
However, a small number of patients are at risk of disease
progression with worsening hypercalcemia. The Fourth
International Workshop on Asymptomatic Primary
Hyperparathyroidism guidelines (1) suggest surgical
management for asymptomatic patients who meet one of
the following criteria:

(I)  Serum calcium concentration >0.25 mmol/L;

(I)  Skeletal symptoms;

e Bone density at hip, lumbar spine, or distal
radius >2.5 standard deviations below peak bone
mass (T-score <-2.5);

e Vertebral fracture confirmed on radiograph,
computed tomography (CT), magnetic
resonance imaging (MRI), or vertebral fracture
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Figure 1 CT scan of neck (A) in lateral view showing a parathyroid adenoma (green line reflects the lesion’s length) and (B) in axial view

showing a parathyroid adenoma (green arrow).

assessment.
(III) Renal indications

e Creatinine clearance <60 mL/L;

® 24-hour urinary calcium >10 mmol/day. Some
clinicians recommend that a urinary biochemical
stone risk profile be included to investigation;

* Nephrolithiasis or nephrocalcinosis confirmed
on radiograph, ultrasound (US), or CT;

® Less than 50 years of age.

The purpose of this case study is to illustrate a case
of PH that is secondary to parathyroid tissue located
in a rare anatomical region. Such a phenomenon can
influence the choice of imaging modality to localise the
pathology. Ectopic parathyroid adenoma in the pyriform
sinus is extremely rare and a cause for failed parathyroid
exploration (2). This case details the challenges clinicians
face in locating adenomas in the pyriform sinus. We will
discuss the embryological development of the parathyroid
glands since this will facilitate understanding of potential
ectopic locations and delve into the current literature.

We present the following case in accordance with the
CARE reporting checklist (available at http://dx.doi.
org/10.21037/anpc-20-22).

Case presentation

All procedures performed in studies involving human
participants were in accordance with the ethical standards

© Annals of Nasopharynx Cancer. All rights reserved.

of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
Written informed consent was obtained from the patient.
A 59-year-old female of Caucasian ethnicity was initially
referred by her general practitioner to an endocrine
surgeon for a history of PH. She had a four-month history
of fatigue, decreased short-term memory and concentration
issues but no nephrolithiasis or gastrointestinal symptoms.
Although there was no history of fractured bones, she was
postmenopausal with osteopenia (T-score of -1.5 in the
left femoral neck and total hip). Her serum calcium level
was 2.61 mmol/L (2.10-2.60 mmol/L) and PTH level was
9.5 pmol/L (1.6-6.9 pmol). She had no other significant
medical history, no previous surgical interventions, and no
family history of thyroid or parathyroid pathologies.

On physical examination, patient was alert and orientated.
Vital signs were stable by the bedside. There were no
abnormalities found on cardiovascular, gastrointestinal,
and neurological examinations of dual isotope parathyroid
scan with single photon emission computed tomography
(SPECT/CT) imaging failed to localise any sestamibi-
avid parathyroid adenoma. A four-dimensional computed
tomography (4DCT) was then utilised and this
demonstrated an ectopic parathyroid adenoma measuring
S mm x 5 mm x 9 mm in the submucosa of the right
pyriform sinus apex (Figure 14,B) with the epicentre 38
mm superior to the anteroinferior edge of the cricoid
cartilage. There were plans of proceeding with an open
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Figure 2 Endoscopic image showing adenoma (black arrow).

parathyroidectomy under the endocrine surgeon since the
initial thought was primary parathyroid adenoma. This was
immediately abandoned given the new findings on 4DCT
and the patient was eventually referred to an otolaryngology
consultant within two weeks for consideration of
microlaryngoscopy and an endoscopic approach to remove
the lesion.

Endoscopic examination showed a prominent tan-
coloured sub-mucosal mass measuring approximately
5 mm in the apex of the right pyriform fossa (Figure 2).
After discussing these findings, the patient consented for
microlaryngoscopy surgery scheduled (8 weeks after this
consultation). Under general anaesthesia, she was intubated
with a size 5.0 microlaryngoscopy endotracheal tube and
microlaryngoscopy suspension was utilised to visualise the
tumour. The submucosa of the pyriform fossa was infiltrated
with 1% lignocaine and adrenaline before the lesion was
removed using sharp dissection. This ensured the integrity
of the adenoma capsule was maintained and limited tumour
spillage or tumour remnant being left behind.

The specimen obtained was a tan coloured tissue
measuring 16 mm x 10 mm x 4 mm. It contained a nodule
(12 mm x 8 mm x 4 mm) weighing 0.21 g (Figure 3).
Microscopic examination demonstrated a benign
encapsulated tissue that was fat-depleted with chief cells and
oxyphilic components, surrounded by squamous mucosa
confirming to represent an ectopic parathyroid adenoma.
The post-operative PTH and calcium levels normalised
by day one (4.0 pmol/L and 2.39 mmol/L respectively)
and upon review two weeks after her procedure, she had
made good recovery with stable biochemical results and no
adverse or unanticipated events. The patient was contacted
by the otolaryngology team 12 months post-surgery for
follow-up. She reported improvement with her fatigue,
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Figure 3 Ectopic parathyroid adenoma (centimetres).

commenting that she was able attend to her activities of
daily living such as shopping and cooking. Furthermore, her
short-term memory and concentration had returned to pre-
morbid.

Discussion

Ectopic parathyroid adenoma is a rare occurrence. In a
study of 231 patients receiving surgery for PH, only 16%
had ectopic lesions (2) and of these, none involved the
pyriform sinus. Thus far, we know of only 13 cases that
have been reported in the international literature. The
rarity of this presentation poses challenges to investigation,
diagnosis, and management. It is important that clinicians
understand the anatomy and embryological development
of the parathyroid gland in order to appreciate this ectopic
adenoma.

There are normally four parathyroid glands located
on the back of the thyroid. These develop from the third
and fourth branchial pouches and ectopic occurrences
arise when parathyroid components become located with
tissues from similar embryological origin (3). The fourth
branchial pouch contributes to the superior parathyroid
glands and the apex pyriform sinus (3). This explains the
anatomic cause for the ectopic location highlighted in this
study. In normal development, the fourth pouch should
detach from the pharyngeal wall and meet with the cranial
aspect of the thyroid to form the superior parathyroid (3).
The third pouch moves caudally and establishes the
inferior parathyroid (3). Ectopic parathyroid tissue that
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ends up in the pyriform sinus suggests that there is failure
of the superior parathyroid gland to disconnect with the
pharyngeal wall.

In a case study of a 53-year-old female (4), the authors
reported that their initial investigation with """ TeSestamibi
and SPECT/CT were initially deemed negative in
demonstrating a parathyroid adenoma. A neck US showed
a multinodular thyroid goitre but also did not visualise
any parathyroid adenoma. US is cheap, non-invasive and
highly sensitive, however, its accuracy of detecting ectopic
parathyroid adenomas depends on technical skill, clinical
interpretation, lesion size, and patient’s body mass index (5).
In a meta-analysis, the pooled US sensitivity and positive
predictive value for detecting parathyroid adenoma was
76.1% and 93.2% respectively (6). It was only until a
contrast-enhanced CT scan was used that revealed a well-
defined mass within the right pyriform. This was eventually
confirmed with a flexible fibre optic nasopharyngoscopy.
Upon re-inspection of the initial sestamibi and SPECT/CT
scan, clinicians concluded that there was increased activity
within the right pyriform sinus which was missed on initial
examination. This highlights that despite most surgeons are
more inclined to use " TcSectamibi and US as their first
modalities, ectopic adenomas may be overlooked.

Another case series presented two individuals with
parathyroid adenoma of the pyriform sinus (7). The first
was a 66-year-old-male with a history of nephrolithiasis
with elevated serum calcium levels and PTH. He initially
had a resection of right inferior parathyroid adenoma which
was preoperatively confirmed on SPECT/CT. The PTH
levels however, failed to improve. Eventually, a sestamibi
and 4DCT imaging localised a subcentre adenoma in the
left pyriform sinus. In a recent survey practice patterns in
the Asia-Pacific, only 3% of Australian and New Zealand
surgeons use 4DCT as first-line investigation compared
to 13% (P=0.038) with their Asian counterparts (8). The
second patient discussed was a 68-year-old-female with
severe osteopenia, multiple degenerative vertebral bodies,
and osteoporosis of the left femoral neck and left forearm.
""TcSestamibi, planar imaging and SPECT were used
to identify a parathyroid adenoma in the right pyriform
sinus (7). The authors recommended using multiple imaging
investigations as pre-operative workup of patients with PH.
However, they do acknowledge that pre-operative scanning
may not localise an adenoma. As there are no established
algorithm for scanning ectopic parathyroid adenomas,
the authors suggested two pre-operative investigations to
localise the lesion. These include 9mTcSestamibi scans,
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SPECT/CT and 4DCT which have high sensitivity and
positive predictive values. If all these fails to identify the
ectopic location, the authors advised using parathyroid
venous sampling but acknowledged that this would be
invasive.

SPECT/CT may visualise parathyroid adenomas from
other anatomic landmarks and guide surgical treatment.
A retrospective study of 1388 patients who underwent
parathyroid exploration for PH, showed that SPECT-CT
was more accurate for single gland disease (83% versus
77%) and multi-gland disease (36% versus 22%) than
SPECT alone (9).

4DCT captures the unique characteristic of parathyroid
adenoma where there is rapid contrast uptake and washout.
This allows precise anatomic localisation, however the
disadvantage being its very high radiation exposure.
When compared to sestamibi, there is in excess 50-fold
higher dose of radiation absorbed by the thyroid. For this
reason, its use should be highly selective in the younger
population (10). We believe 4DCT should be the last resort
if the initial sestamibi is deemed negative. 4DCT had a
sensitivity of 88% in a study of 45 patients who underwent
neck exploration compared to 54% with SPECT/CT or
neck US (11).

A recent survey of practice patterns in the Asia-Pacific
showed that 75% of surgeons utilise both """ TcSectamibi
and US as primary modalities. The combination of either
investigations improves sensitivity and specificity when
compared to using just one modality alone (8).

In our case study, the patient was initially investigated
with SPECT/CT. When this did not localise any sestamibi-
avid adenoma, she then received a 4DCT scan which finally
revealed an ectopic adenoma. This workup algorithm echoes
many of the previous case reports published in the literature.
Ultimately, undescended parathyroid adenomas are
extremely rare with an incidence of less than 1%. Clinicians
should note that 7% of persistent hyperparathyroidism
after failed cervical exploration is secondary to ectopic
parathyroid adenoma (12). This patient’s presentation is one
that was initially puzzling for the clinicians involved. The
first plan of management was originally to have an open
parathyroidectomy despite the 4DCT result. However, this
approach was correctly abandoned after much discussion
and collaboration between an endocrine surgeon and an
otolaryngologist. In conclusion, such a presentation is
extremely rare but an understanding of the embryological
development of the parathyroid, the use of appropriate
imaging and embracing interdisciplinary approach should
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facilitate localising ectopic locations.

Acknowledgments

The authors would like to thank pathologist, Dr K. Francis
from Western Diagnostic Pathology and radiologist, Dr Z.
Khaleel from Perth Radiological Clinic.

Funding: None.

Footnote

Reporting Checklist: The authors have completed the CARE
reporting checklist. Available at http://dx.doi.org/10.21037/
anpc-20-22

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/anpc-20-22). The authors have no conflicts of
interest to declare

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. All procedures
performed in studies involving human participants were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Bilezikian JP, Brandi ML, Eastell R, et al. Guidelines
for the Management of Asymptomatic Primary
Hyperparathyroidism: Summary Statement from the
Fourth International Workshop. J Clin Endocrinol Metab
2014;99:3561-9.

© Annals of Nasopharynx Cancer. All rights reserved.

Page 5 of 5

2. Phitayakorn R, McHenry CR. Incidence and location
of ectopic abnormal parathyroid glands. Am J Surg
2006;191:418-23.

3. Bliss RD, Gauger PG, Delbridge LW. Surgeon's approach
to the thyroid gland: surgical anatomy and the importance
of technique. World ] Surg 2000;24:891-7.

4. Connolly MJ, Lazinski D, Aoki KA, et al. Ectopic
Parathyroid Adenoma in Piriform Sinus: Case Report
and Review of the Literature. Ear Nose Throat J
2019;98:14-7.

5. Berber E, Parikh RT, Ballem N, et al. Factors contributing
to negative parathyroid localization: an analysis of 1000
patients. Surgery 2008;144:74-9.

6. Cheung K, Wang TS, Farrokhyar F, et al. A meta-analysis
of preoperative localization techniques for patients
with primary hyperparathyroidism. Ann Surg Oncol
2012;19:577-83.

7. Helman SN, Moubayed SP, Ho BT, et al. Parathyroid
adenoma of the piriform sinus: case series, embryologic
basis, and review of the literature. AACE Clinical Case
Reports 2017;3:€379-83.

8. Chen R, Oh HB, Parameswaran R, et al. Practice
Patterns in Parathyroid Surgery: A Survey of Asia-Pacific
Parathyroid Surgeons. World ] Surg 2019;43:1964-71.

9. McCoy KL, Ghodadra AG, Hiremath TG, et al. Sestamibi
SPECT/CT versus SPECT only for preoperative
localization in primary hyperparathyroidism: a single
institution 8-year analysis. Surgery 2018;163:643-7.

10. Mahajan A, Starker LE, Ghita M, et al. Parathyroid
four-dimensional computed tomography: evaluation of
radiation dose exposure during preoperative localization
of parathyroid tumors in primary hyperparathyroidism.
World J Surg 2012;36:1335-9.

11. Mortenson MM, Evans DB, Lee JE, et al. Parathyroid
exploration in the reoperative neck: improved preoperative
localization with 4D-computed tomography. ] Am Coll
Surg 2008;206:888-95; discussion 895-6.

12. Chan TJ, Libutti SK, McCart JA, et al. Persistent primary
hyperparathyroidism caused by adenomas identified
in pharyngeal or adjacent structures. World J Surg
2003;27:675-9.

doi: 10.21037/anpc-20-22
Cite this article as: Tran J, Sader C. Ectopic parathyroid
adenoma in pyriform sinus: a case report and literature review.

Ann Nasop harynx Cancer 2020;4:15.

Ann Nasopbarynx Cancer 2020;4:15 | http://dx.doi.org/10.21037/anpc-20-22


http://dx.doi.org/10.21037/anpc-20-22
http://dx.doi.org/10.21037/anpc-20-22
http://dx.doi.org/10.21037/anpc-20-22
http://dx.doi.org/10.21037/anpc-20-22
https://creativecommons.org/licenses/by-nc-nd/4.0/

