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Parathyroidectomy in a patient treated with denosumab: a case
report
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Abstract: Primary hyperparathyroidism (PHPT) is most common in postmenopausal women, with
parathyroidectomy considered to be the only definitive treatment. The risk of osteoporosis is increased
in postmenopausal women and osteoporosis may be a sequela of long-term PHPT. Denosumab, a novel
human monoclonal antibody, is a Food and Drug Administration-approved treatment for osteoporosis
in postmenopausal women at high risk of fracture. Multiple reports in the literature have observed
markedly elevated parathyroid hormone (PTH) after one dose of denosumab. We report our experience of
parathyroidectomy in a patient who received a single dose of denosumab two weeks prior to surgery. In that
time, the patient’s uncorrected calcium level decreased from 10.6 to 8.5 mg/dL and PTH increased from
209 to 465 pg/mL. On ultrasound immediately prior to surgery, a 1 cm hypoechoic focus was identified
at the left thyrothymic ligament, suspicious for parathyroid adenoma. A 402 mg mass was removed at this
site, with parathyroid tissue confirmed on frozen pathology review. Following removal, intraoperative
PTH declined rapidly before plateauing at 200 pg/mL. After discussion of potential denosumab-induced
hyperparathyroidism in the setting of multiglandular parathyroid disease, the remaining glands were
explored. Removal of two glands on the right yielded a reduction in PTH to 82 pg/mL, with PTH eventually
settling at 53 pg/mL postoperatively. Given the difficulty of interpreting intraoperative PTH kinetics in
the setting of denosumab-induced hyperparathyroidism, we recommend administration of denosumab be
delayed until after parathyroidectomy and that surgeons factor in its effects before deciding to operate on

patients who have already received a dose.
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Introduction risk of osteoporosis, PHP'T can hasten bone loss and cause
alterations to bone microarchitecture that may increase the

Primary hyperparathyroidism (PHPT) is a relatively risk of fractures (3-5)

common endocrine disorder, affecting approximately 1
in 1,000 people, with a female-to-male ratio of 3—4:1 and
increased prevalence in postmenopausal women (1,2). In
80% of patients, PHPT is due to a single benign parathyroid
adenoma, with multiglandular disease, often four-gland
parathyroid hyperplasia, seen in the remaining group (2). In
postmenopausal women, a population already at increased

Denosumab, a human monoclonal antibody to receptor
activator of nuclear factor kappa-B ligand (RANKL) sold
under the trade name Prolia (Amgen Inc., Thousand Oaks,
CA), was approved by the FDA in 2010 for treatment
of osteoporosis in postmenopausal women at high risk
of fracture and in 2018 for glucocorticoid-induced
osteoporosis (6). Early clinical trials demonstrated an

A ORCID: 0000-0001-8647-1716.

© Annals of Thyroid. All rights reserved.

Ann Thyroid 2021;6:12 | http://dx.doi.org/10.21037/aot-20-64


https://crossmark.crossref.org/dialog/?doi=10.21037/aot-20-64

Page 2 of 4

Intraoperative PTH

500
450
400
350
300
250
200
150
100

50

Intact PTH (pg/mL)

0 5 10 15 20 25 30 35
Time point (minutes)
Figure 1 Intraoperative PTH. Time points from 0 to 20 minutes
show the intraoperative PTH kinetics following removal of one
parathyroid gland. The area in gray summarizes intraoperative PTH
levels after exploration and removal of an additional 2.5 parathyroid
glands. The 25- and 35-minute time points correspond to labs drawn
5 and 15 minutes, respectively, after removal. PTH, parathyroid

hormone.

increase in bone mineral density (BMD) and a reduction
in fractures with small risk of osteonecrosis of the jaw and
atypical femur fractures (7-9).

We were unable to find any prior reports concerning
parathyroidectomy in patients receiving denosumab. We
report our experience of 3.5 gland parathyroidectomy in
one such patient, hoping to underscore the potential impact
denosumab may have in complicating interpretation of
intraoperative parathyroid hormone (PTH) measurements.
We present the following article in accordance with the
CARE reporting checklist (available at http://dx.doi.
org/10.21037/a0t-20-64).

Case presentation

A 68-year-old Caucasian woman with Stage 3b chronic
kidney disease (CKD) not on dialysis was referred by her
endocrinologist for surgical management of PHPT. Her
relevant medical comorbidities include type 2 diabetes
mellitus, osteoporosis, and immune thrombocytopenic
purpura on chronic glucocorticoids (40 mg prednisone per
day). Her medications are also notable for cholecalciferol
(Vitamin D3) 2,000 IU daily. On presentation, her
uncorrected serum calcium was elevated to 10.6 mg/dL,
25-hydroxy vitamin D was normal at 34 ng/mL, and intact
PTH was elevated to 209 pg/mL. As per recent guidelines,
parathyroidectomy was recommended. In-office ultrasound
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did not show any evidence of enlarged parathyroid tissue.
A SPECT-CT with Tc-99m sestamibi radiotracer showed
findings suspicious for a left inferior parathyroid adenoma.

In the interim, exactly two weeks prior to surgery, she
received a single dose (her first) of 60 mg/mL subcutaneous
injection of denosumab for her osteoporosis. Subsequently
but before surgery, the patient had albumin of 3.9 g/dL
and uncorrected serum calcium of 8.5 mg/dL. Baseline
preoperative PTH was 465 pg/mL and pre-incision
ultrasound was significant for a 1 cm hypoechoic focus in
the region of the left thyrothymic ligament. After making a
transcervical incision in the expected location, this gland was
readily identified intraoperatively and a 402 mg mass was
removed. After an initial drop, intraoperative PTH plateaued
at approximately 200 pg/mL beginning at the 5-minute
mark and continuing into the 20-minute mark (Figure I).
The association between denosumab and elevated PTH
was considered, and the remaining glands were electively
explored. Both glands on the right, weighing 96 mg and
49 mg, and less than one-half of the left upper gland (total
specimen weight 5 mg), were removed. Intraoperative PTH
measured at 145 pg/mL before declining to 82 pg/mL at the
new 15-minute timepoint (Figure I). All specimens removed
were confirmed to be parathyroid tissue on frozen pathology
review.

In the postoperative recovery room, PTH declined to
53 pg/mL, where it remained until discharge the next
morning. Postoperatively, calcium was measured at 8.6 mg/dL,
where it remained at time of discharge. At one-month follow
up, PTH was slightly elevated at 87 pg/mL, although calcium

was within normal limits at 9.1 mg/dL.

Ethics statement

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
for publication of this manuscript and any accompanying
images.

Discussion

As an antibody to RANKL, denosumab functions similarly
to osteoprotegerin, competitively binding RANKL on
osteoblasts and therefore preventing binding to receptor
activator of nuclear factor kappa-B (RANK), decreasing
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osteoclast formation and survival. In this way, denosumab is
believed to exert an anabolic effect, preventing resorption of
bone with consequent potential for extreme hypocalcemia
and hyperparathyroidism. Dramatic elevations in PTH have
been noted in several recent studies and case reports, even
after just a single dose of denosumab (10-17).

Many of these prior reports suggest the risk of
hypocalcemia and compensatory hyperparathyroidism is
increased in patients with CKD (15-17). However, as with
other antibodies, denosumab is believed to be metabolized by
the reticuloendothelial system and not renally cleared (18).
Furthermore, a study by Block er 4/. concluded renal
function did not have a significant effect on denosumab
pharmacokinetics or pharmacodynamics (19). In any case,
PTH elevation may not occur in a predictable fashion, as
considerable variability in PTH elevation has been described.
Jang et al. described the course of two patients with ESRD
on hemodialysis: both patients experienced asymptomatic
hypocalcemia at a nadir of 6.8 mg/dL, 30 days after
administration of denosumab. However, on day 30, patient 1
had a stable PTH of 372 pg/mL, whereas in patient 2 PTH
spiked to over 5,000 pg/mL before falling to 274 pg/mL
by day 90 (13). These results suggest that, beyond being
elevated, the PTH kinetics after administration of
denosumab cannot be easily predicted, further complicating
interpretation of intraoperative PTH.

Our experience underscores the potential for denosumab
to obscure or mimic parathyroid pathology. Our patient’s
PTH increased from 209 to 465 pg/mL 14 days after
administration of denosumab. After removal of one gland,
PTH was 200 pg/mL at 10 minutes, meeting the Miami
criterion (20). Supraphysiologic plateau at this range
prompted concern for multiglandular disease, denosumab-
induced alterations, or both. Exploration of remaining
glands and subsequent 3.5 gland removal did decrease
the PTH values into the normal range, however we
urge surgeons to exercise caution in the management of
patients who have received denosumab, as this introduces
a confounder in the interpretation of intraoperative PTH.
Furthermore, for patients with PHPT considering surgical
intervention, denosumab administration should likely be

delayed.

Conclusions

We have described a difficult case of parathyroidectomy
in a postmenopausal woman who received denosumab for
osteoporosis with a subsequent spike in PTH and altered

© Annals of Thyroid. All rights reserved.

Page 3 of 4

intraoperative PTH kinetics. Further characterization of
the effects of denosumab on calcium and PTH is warranted,
particularly for patients who are considered for surgical
management of parathyroid disease. The patient reported

that the surgery and recovery went very well and was
thankful for the care provided.
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