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Abstract
Parathyroid autotransplantation is an increasingly common procedure given the increasing rate of
hyperparathyroidism. However, post-autotransplantation imaging is not commonly performed and the
imaging findings can mimic liposarcoma. Therefore, radiologists should be aware of the imaging
characteristics of parathyroid autotransplantation. Here we discuss the CT and Tc99m-Sestamibi 4D-CT
findings of parathyroid autotransplantation. We will also discuss the pathophysiology of liposarcoma and
present the gross histological findings seen on pathology.
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Introduction
Implantation of parathyroid tissue into the forearm after a total parathyroidectomy or thyroidectomy is well
described [1-3]. Although the sternocleidomastoid muscle is the preferred location for autotransplantation,
the forearm serves as a useful reservoir due to our ability to remove the graft if needed [2]. After parathyroid
tissue is removed, intraoperative parathyroid hormone levels are checked to ensure a decline and part of the
tissue is subsequently either cryopreserved or immediately autotransplanted [1]. Imaging of the
autotransplanted tissue is
typically not done, and no research exists on how parathyroid tissue in the forearm appears on a computed
tomography (CT) scan. The case of an African-American male who underwent autotransplantation of
parathyroid tissue into his right forearm, which was later interpreted to be a lipomatous mass on CT, is
presented.

Case Presentation
A 56-year-old male with a past medical history of end-stage renal disease on hemodialysis, congestive heart
failure, groove pancreatitis, chronic atrial fibrillation, valvular heart disease, and obesity, who was status
post four gland parathyroidectomy for hyperparathyroidism seven years prior presented to the hospital for
chronic bilateral lower extremity nonhealing wounds which had been worsening. He was found to have a
parathyroid hormone level of over 3,200 pg/mL (normal range 10-65 pg/mL) as well as a soft right forearm
mass located at the site of previous autotransplantation. The mass was further characterized with a CT scan
of his right forearm under the indication “distal forearm tumor”. The CT scan showed a fat containing mass
at the lateral aspect of his forearm measuring 4.6 x .9 x 5 cm with soft tissue nodularity suspicious for an
atypical lipomatous tumor or liposarcoma (Figures 1, 2).
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FIGURE 1: A 56-year-old male with a right forearm fat containing mass
(thick white arrow) demonstrated on axial CT image, concerning for an
atypical lipomatous tumor or liposarcoma.
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FIGURE 2: Coronal reformatted CT also showing a right forearm mass
(thick white arrow) concerning for atypical lipomatous tumor or
liposarcoma.

Follow-up imaging with a nuclear medicine Technetium-99m Sestamibi scan showed retained activity
posterior and inferior to the left lobe of the thyroid gland and focal increased activity at the right forearm on
a two-hour delayed image (Figure 3). A 4D-CT scan of the parathyroid showed a 1.5 x 2 x 1.5 cm nodule
posterior to the lower pole of the left lobe of the thyroid gland, suggestive of a parathyroid adenoma or
thyroid nodule (Figure 4).
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FIGURE 3: Technetium-99m Sestamibi scan demonstrates increased
uptake posterior and inferior to the left lobe of the thyroid gland at both
10 minute (A) and 60 minute (B) as well as focal increased uptake within
the mid-right forearm on a two-hour delayed image (C) consistent with
residual parathyroid tissue in the neck and ectopic thyroid tissue (thick
white arrow) in the right forearm.

FIGURE 4: 4D-CT scan of the lower neck demonstrates a 1.5 x 2 x 1.5
cm nodule with increased radiotracer uptake posterior to the lower pole
of the left thyroid gland consistent with residual parathyroid tissue or
parathyroid adenoma (thick white arrow).

Because of his markedly elevated parathyroid hormone (PTH) level and concern that the mass on his right
forearm may be a lipomatous tumor due to the CT scan interpretation, the decision was made to resect the
mass. Upon resection, the operative report stated that the mass did have the appearance of possible
lipomatous features given that it had a different characteristic than the surrounding subcutaneous fat. The
surgical pathology report came back as nodules of hyperplastic parathyroid tissue involving fibroadipose
tissue and skeletal muscle (Figures 5, 6).
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FIGURE 5: Low magnification H&E stain of the forearm mass showing
nodules of hyperplastic parathyroid tissue with intervening fibro-
adipose tissue and skeletal muscle.
H&E: Hematoxylin and eosin
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FIGURE 6: High magnification H&E stain of the same mass also
showing parathyroid tissue.
H&E: Hematoxylin and eosin

A repeat Technetium-99m Sestamibi study performed three days later showed no uptake at 20- and 60-
minute delayed imaging to suggest residual parathyroid tissue (Figure 7). Intraoperatively his PTH level was
still markedly elevated and he eventually underwent additional parathyroid tissue removal with a left
thyroid lobectomy several months later.
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FIGURE 7: After surgical resection of the right forearm mass, a repeat
Technetium-99m Sestamibi scan demonstrated no focal areas of uptake
to suggest residual parathyroid tissue after resection (A & C). Left
forearm is shown for comparison (B & D).

Discussion
Parathyroid tissue during a total parathyroidectomy can be preserved in situ, autotransplanted to the
brachioradialis or sternocleidomastoid muscle, or allotransplanted from a donor [4]. There is no widely
accepted surgical technique. Monchik and Cotton showed success with using frozen section biopsy after
gland removal to confirm excision of parathyroid tissue, then monitoring for a drop in the intraoperative
parathyroid hormone level, followed by transplanting the least nodular and smallest gland to the forearm in
six 1 x 2 mm pieces [5]. Post-operatively, CT scan imaging has not been reported. With the increasing
incidence of hyperparathyroidism and
different parathyroid preservation techniques it is pertinent that radiologists are aware of the variations in
appearance [4,6]. Liposarcomas are tumors of adipocyte origin [7]. They are categorized into atypical
lipomatous/well-differentiated tumors, dedifferentiated, myxoid, and pleomorphic [8]. Lipomas and
liposarcomas can have similar features on magnetic resonance imaging (MRI). In one retrospective study of
87 patients, adipocyte masses were more likely to be liposarcomas if they were diagnosed at over 60 years of
age, were over 10 cm, located in the patient's lower limbs, and had non-fatty areas. Liposarcomas exhibited
more septations and increased signal intensity on MR when compared to lipomas, although lipomas also had
these features [9]. CT scanning can also aid in the diagnosis of liposarcomas. Atypical liposarcomas appear
as fat-like densities with
strip-like septations that are completely encapsulated [10]. Definitive diagnosis on tumor subtype is still
reached by biopsy and molecular testing [11].

Conclusions
Parathyroid autotransplantation is a common procedure done after parathyroidectomy in the setting of
hyperparathyroidism. Lack of imaging of autotransplantation can be challenging in that its appearance can
mimic a lipomatous malignancy such as liposarcoma, with the diagnosis necessitating biopsy for the final
diagnosis. In the setting of hyperparathyroidism after parathyroidectomy, nuclear medicine studies such
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as Technetium-99m Sestamibi scan may be helpful in identifying the location of the transplanted
parathyroid gland.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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