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Primary hyperparathyroidism caused by parathyroid adenoma requires surgical resection. To confine the
extent of surgery to the very minimum and to exclude an atypical adenoma location, preoperative imaging
aims at identifying the suspicious gland. For this purpose, Technetium-99m (*™Tc)-sestamibi scintigraphy
and SPECT have become the international imaging standard, in inconclusive cases also with C-11
methionine and F-18 choline PET/CT. We present a case of surgery for an ectopic retroesophageal adenoma
resected under gamma probe guidance after preoperative radioactive targeting. A 73-year-old patient, who
was diagnosed with primary hyperparathyroidism, presented to our outpatient clinic. The patient was
symptom-free, but during a routine check-up, parathormone levels of 127 pg/ml (normal range 15-65) were
detected. Parathyroid MIBI scintigraphy, including SPECT/CT, failed to locate an adenoma. Therefore, a
PET/MRI scan with 164 MBq F-18 choline was applied and a single parathyroid adenoma was detected in
a very untypical retroesophageal and prevertebral position, respectively. Due to its esophageal proximity
and to enable a very confined surgery, endosonography was performed and the adenoma was
transesophageally injected with 75 MBq %™ Tc-human serum albumin (HSA). The next day gamma probe-
guided minimally invasive resection was performed without any intra- or postoperative complications.
Minimally invasive resection of parathyroid adenomas should be the standard but may be difficult in deep
collar and atypical locations. Marking the adenoma with a radioactive nanocolloid tracer for gamma probe-
guided surgery can be considered an innovative approach to maintain minimal invasive therapy for ectopic
adenomas.

© 2022 Christian Stdss. Hosting by Science Repository.

Introduction

present in up to 16 % of patients [3]. The main cause of persistent
hyperparathyroidism after resection is additional ectopically located
parathyroid glands that were not found during the initial operation [2, 4].

Primary hyperparathyroidism (PHPT) is a common endocrine disease
caused by dysregulated parathyroid hormone secretion. In 75-85 % of
cases, underlying reason is a single parathyroid adenoma [1]. The
remainder may be due to multiglandular hyperplasia or rarely (1 %) to
parathyroid carcinoma. Surgical resection is the first-line therapy and is
successful in 80-95 % of the cases [1, 2]. Difficulties in removing
adenomas may arise with ectopic parathyroid adenomas, which are

For this reason, a multimodality diagnostic approach including *™Tc-
sestamibi scintigraphy and single photon emission computed
tomography/computed tomography (SPECT/CT) is necessary and has
become the standard. In rare cases, when the aforementioned modalities
fail in localizing a hyperfunctioning gland, F-18 choline or C-11
methionine positron emission tomography/magnetic resonance imaging
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(PET/MRI) can be used as a new hybrid and most sensitive imaging
technique to detect the adenoma [5]. This technique offers advantages
over conventional MRI or CT scans for functional and soft tissue
analysis of complex anatomical regions [6].

Accurate localization of these adenomas not only has diagnostic
significance, but may also pave the way for a targeted surgical strategy
that avoids conventional bilateral neck exploration. Compared with the
conventional approach, minimally invasive parathyroidectomy (MIP) is
considered to be superior in terms of healing, operative time,
postoperative recovery, and complication rates, especially in ectopic
sites [7, 8]. MIP can be further facilitated by the use of an intraoperative
hand-held gamma probe, however requires prior radioactive marking of
the lesion [9, 10]. This case report presents an innovative approach in
which endosonography was used to apply the radiotracer directly into
the adenoma located in an ectopic retroesophageal position.

Methods

This case report was written in accordance with the SCARE guidelines
for case reports [11].

Case Report

A T73-year-old patient presented to our tertiary center with primary
hyperparathyroidism. Elevated parathormone levels of 127 pg/ml
(normal range 15-65) were a coincidental finding by means of a
laboratory control before cataract surgery. Calcium was 2.68 mmol/L
(normal range 2.2-2.65). Otherwise, the patient was symptom-free.
Regarding his past medical history, no other medical conditions were
present. The patient did not take any medication and had no allergies. In
parathyroid scintigraphy with *™Tc-sestamibi, a possible parathyroid
adenoma dorsolateral to the left lower pole of the thyroid gland was
suspected. However, no morphological correlate could be detected on
SPECT/CT (low dose CT) image fusion. Ultrasonography was not
helpful either. Therefore, a MRI scan (Figures la & 1b) with an
additional 164 MBq F-18 choline application was performed. The tracer
accumulated retroesophageally at the level of vertebral bodies 1 to 2
(Figure 1c). The suspicious region could be confirmed by endoscopic
ultrasound (EUS) (Figure 1d).

Figure 1: Preoperative diagnostics. a and b) MRI: T1 sequence showing the ectopic adenoma (2.1 x 1.6 x 1.2 cm) (1), the esophagus (2) and the cervical
trachea (3) c) F-18 choline PET/MR transversal slice showing only uptake of the adenoma (white arrow). d) In endosonography, the adenoma is well

localized (white arrow).

Due to its unfavourable location and the proximity to harmful structures,
gamma probe-guided surgery was intended. Therefore, radioactive
marking of the adenoma was performed one day before surgery via EUS.
A 19 Gauge needle was positioned under endosonographic visual control
and 0.5 ml / 75 MBq of *™Tc-HSA were injected. The next day (7
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months after initial presentation), the patient underwent gamma probe-
guided MIP of the ectopic prevertebral adenoma (Figure 2a).
Intraoperatively, the exact location of the activity could be defined by
the gamma probe. Gentle dissection of the adenoma over a tiny incision
was feasible and succeeded in resection of the adenoma. Re-examination
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of the neck revealed no further radioactivity, whereas the resected mass
showed high activity (Figure 2b). In addition, intraoperative
measurement of parathyroid hormones was performed, which showed a

b

counts (gamma probe) in situ

fast decrease to a normal level. On postoperative day 1, parathyroid
hormone and calcium levels were normal; the patient showed no
complications and could be discharged on the same day.
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Figure 2: Intraoperative site. a) Intraoperative position of the retroesophageally located parathyroid gland (1): detection confirmation by the gamma probe
(2). b) Gamma probe count rates in situ during and after surgery. The control time point (t7) indicates complete removal of the targeted adenoma.

Discussion

The underlying mechanism of PHPT is an excessive secretion of
parathyroid hormone caused by enlarged parathyroid glands. PHPT is a
common endocrine disorder [12]. In Europe, the estimated prevalence of
PHPT is 3-4.3 per 1,000 overall and reaches the prevalence of 21 per
1,000 in women aged 55-75 years [13, 14]. The classic symptom triad of
PHPT includes nephrolithiasis, painful bones, and frequent peptic ulcers.
In addition, patients may report muscle weakness, fatigue, and
depression. However, most patients, including our case, are
asymptomatic at the time of diagnosis (~85 % in developed countries).
Without surgical intervention, PHPT will progress in one-third of
affected individuals over a 15-year period [15]. Guidelines for
asymptomatic patients were developed in 1990 to define under what
conditions patients may benefit from parathyroidectomy [16]. These
guidelines were updated in 2014 and the threshold serum calcium level
at which surgical intervention is recommended is > 1 mg/dL (> 0.25
mmol/L) above the upper limit of the normal range [17]. After successful
parathyroid surgery, reduced bone density improves, the incidence of
recurrent Kidney stones decreases, and similarly, there may be
improvements in neurocognitive symptoms such as depression or fatigue
[17].
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A total of 15.9 % of parathyroid glands are located in ectopic sites. Of
these, 51.7 % are located in the retroesophageal/paraesophageal space or
in the thyroid gland [18]. Localization and treatment of ectopic
parathyroid adenomas can be challenging. Various imaging techniques
such as ultrasound, CT or MRI scans, *™Tc-sestamibi scintigraphy or
SPECT/CT are available nowadays to confirm the diagnosis and exact
localization [19]. In our patient, both **™Tc-sestamibi scintigraphy and
SPECT/CT examination failed to precisely localize the adenoma due to
the atypical position and the low dose CT (no contrast enhancement).
However, F-18 choline PET/MRI successfully localized the parathyroid
adenoma. Functional PET imaging by radiotracers such as F-18 choline
or C-11 methionine allows the detection of parathyroid adenomas with
high sensitivity [20]. Furthermore, in addition to the known diagnostic
modalities, EUS is proposed as another diagnostic tool for the detection
of parathyroid adenomas and was also successful in our patient, however
with prior knowledge of the MRI finding. EUS can then be used to mark
the lesion preoperatively [21]. Another case report describes
preoperative injection of the adenoma with ink for better intraoperative
visualization [22]. The black tattooed nodule greatly facilitated the
resection but requires wider exploration of the defined region. In our
case, an alternative approach was chosen. Since preoperative EUS was
able to localize the adenoma, it was decided to inject ®™Tc-HSA directly
into the nodule to allow for gamma-probe guided surgery.
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The procedure was easy to perform and could be limited to a minimum
surgical trauma. Identification of the lesion was feasible without
extensive surgical exploration of the retroesophageal region, and
removal of the labelled mass could be confirmed ex situ. Although the
lesion was located almost 6 cm away from the incision line, only a small
access was necessary. Due to this guided approach, the postoperative
course was favourable and the patient did not present any complications.
To our best knowledge, the present case is the first report of EUS-guided
injection of a radioactive tracer (**™Tc-HSA) into a retroesophageal
parathyroid adenoma. The limitation of this case report is based on the
restricted generalizability for easily accessible adenomas. However,
using preoperative EUS-guided labeling in retroesophageally located
tumors may be helpful to the surgeon by making surgical excision more
precise and less invasive, which is of particular importance in high-risk
regions that are difficult to reach. It might further serve as a good
example of how multidisciplinary collaboration (nuclear medicine,
gastroenterology and surgery) can contribute to the best possible patient
care.
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