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Parathyroid carcinoma (PC) in cases of secondary or tertiary hyperparathyroidism is relatively uncommon, and only a few case reports
have described this entity. Although some papers have reported patients with one or two parathyroid malignancies, multiple PC-es-
pecially three or more-have been even more rarely reported. Herein, we report a case of secondary hyperparathyroidism due to multi-
ple PCs in a chronic hemodialysis patient. A 54-year-old man with end-stage kidney disease was referred for hyperparathyroidism. He
had been diagnosed with chronic kidney disease in 2001 and had begun hemodialysis in 2009. In laboratory tests, intact parathyroid
hormone (iPTH) was markedly elevated to 1,144.1 pg/mL (normal range: 15.0-68.3 pg/mL) and serum calcium was mildly elevated
to 10.56 mg/dL (normal range: 8.5-10.3 mg/dL). Ultrasonography showed hypoechoic nodules in the posterior part of both thyroid

glands. All three nodules showed increased uptake on a *°™

Tc sestamibi scan. The patient underwent total parathyroidectomy with

autotransplantation to the right forearm. Histopathology findings showed three PCs with capsular invasion and one parathyroid hyper-
plasia. In the immediate postoperative period, the iPTH level dropped from 1,446.8 to 82.4 pg/dL and, after 1 month, to 4.0 pg/dL.
This patient needed oral calcium carbonate and active vitamin D to maintain appropriate serum calcium levels. Although multiple PCs
are rare, they can cause secondary hyperparathyroidism. Therefore, clinicians should suspect multiple PCs when patients’ serum iPTH
levels are exceptionally high. Additionally, since PCs could occur in multiple glands, autotransplantation of the parathyroid gland after

parathyroidectomy should be done carefully.
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Introduction

Parathyroid carcinoma (PC) is one of the rarest endocrine
malignancies [1]. It is known to cause 0.5% to 5% of primary
hyperparathyroidism (HPT) and usually develops in patients
aged between 40 and 50 with no gender preference [2,3].
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Secondary HPT is one of the common complications in
patients with chronic kidney disease (CKD). In CKD pa-
tients, decreased activation of vitamin D causes hypocalce-
mia and hyperphosphatemia, which leads to overproduc-
tion of parathyroid hormone [4]. Most of the PC cases are
associated with primary HPT, however, there are few cases
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of PC are combined with secondary or tertiary HPT. In this
paper, we report a rare case of secondary HPT due to multi-
ple PC in a patient with CKD.

Case

Ethical statements: This study was approved by the Ethics Com-
mittee of Pusan National University Hospital (No. 2204-008-113).

Written informed consent from patient was obtained.

1. Medical history

A 54-year-old man with end-stage renal disease was re-
ferred to the endocrinology department due to markedly
elevated serum intact parathyroid hormone (iPTH) level.
He had been diagnosed with CKD in 2001 and started he-
modialysis in 2009. He showed no symptoms related to
HPT. A bone mineral density showed a T score of 0.6 in the
spine, —1.7 in the femur neck and -0.9 for total hip, consis-
tent with osteopenia (distal forearm was not evaluated at
initial). As he had no history of parathyroid or bone disease,
and was subsequently diagnosed with secondary HPT. The
patient was taking several medications including sevelamer
carbonate (phosphate binder), cinacalcet (calcimimetics)
or paricalcitol (vitamin D receptor activator) injections.
Though his serum calcium level was mildly elevated and
there was no evidence of renal stone or severe bone disease,
we recommended him to have parathyroid surgery because
of large size of parathyroid glands and elevated iPTH which
was not controlled by the medication. He was and under-
went a total parathyroidectomy.

2. Laboratory and imaging studies

As a potential kidney transplantation recipient, blood tests
and routine imaging studies were performed in the Ne-
phrology department. Initial iPTH was markedly elevated
to 1,144.1 pg/mL (reference range: 15.0-68.3 pg/mL) while
there was a mild elevation of serum calcium level to 10.56
mg/dL (reference range: 8.5-10.3 mg/mL).

Other laboratory data (with reference ranges) were as
follows: albumin 4.60 (3.3-5.2) mg/dL, phosphorous 3.66
(2.0-4.6) mg/dL, creatinine 11.59 (0.4-1.2) mg/dL, hemo-
globin 11.4 (13.5-17.5) g/dL, thyroid stimulating hormone
0.69 (0.3-0.5) pIU/mL, 25-OH vitamin D, 19.16 (30-150
ng/mL). Ultrasonography of the thyroid and parathyroid
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showed 0.62x0.77 cm hypoechoic nodule with well-defined
margin at posterior of right thyroid gland, 1.20x1.94 cm and
1.91x1.79 cm hypoechoic nodules with irregular margin
and inhomogeneous internal echo at posterior of left thy-
roid gland which were suspected to be parathyroid lesions
(Fig. 1A-C). On *™Tc-sestamibi parathyroid single photon
emission computed tomography, all of the three nodules
persistently showed increased uptake after 2 hours of intra-

venous "™

Tc sestamibi injection (Fig. 1D).

3. Surgery and postsurgical histopathology

The patient underwent total parathyroidectomy with auto-
transplantation on his right forearm. Right superior, right
inferior, left superior, left inferior parathyroid glands were
all removed. Since intraoperative gross observation of right
inferior parathyroid gland was fairly smaller than that of
other masses, and frozen biopsy showed no malignancy,
this tissue was auto-transplanted on the patient's right
forearm.

The final histopathology report revealed three PC with cap-
sular invasion (1.5x1.2x1.0 cm at right superior, 2.2x1.7x1.0
cm at left superior, and 2.2x1.7x1.5 cm at left inferior para-
thyroid glands). The right inferior parathyroid mass showed
parathyroid hyperplasia (Fig. 2).

4. Postoperative course

Postoperative laboratory results showed noticeably dropped
iPTH from 1,446.8 to 82.4 pg/dL and gently dropped serum
calcium level from 10.49 to 9.20 mg/dL. Serum phospho-
rous level after parathyroidectomy was changed from 2.18
mg/dL to 4.88 mg/dL. During the postoperative period, the
patient's biochemical results exhibited postsurgical hypo-
calcemia (iPTH 4.0 pg/dL and serum calcium 6.46 mg/dL)
and the patient was discharged with calcium carbonate and
oral active vitamin D supplements.

Discussion

In this paper, we presented a case of multiple PCs with sec-
ondary HPT. Secondary HPT is one of the most frequent
complications in patients with chronic hemodialysis. How-
ever, we rarely encounter secondary HPT which is caused
by PC, since majority of the cases are due to parathyroid
adenoma or hyperplasia. Considering that clinical pre-
sentation of PC is similar to that of benign primary HPT,
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Fig. 1. Ultrasonography and *"Tc sestamibi single photon emission computed tomography (SPECT) of parathyroid glands (arrow). (A)
Right superior parathyroid gland. (B) Left superior parathyroid gland. (C) Left inferior parathyroid gland. (D) Parathyroid SPECT images
acquired 20 minutes and 2 hours after the intravenous 9T sestamibi injection. CA, carotid artery; TR, trachea, ANT, anterior; LAQ, left
anterior oblique; RAQ, right anterior oblique.

Fig. 2. Postoperative gross and microscopic histology of each parathyroid gland. Gross pathology images of (A) the right superior para-
thyroid gland, (B) the left superior parathyroid gland, (C) the right inferior parathyroid gland, and (D) the left inferior parathyroid gland.
Microscopic examinations of three parathyroid carcinomas: (E) right superior parathyroid gland (H&E, x40), (F) left superior parathyroid
gland (H&E, x40), (G) left inferior parathyroid gland (H&E, x40). Capsular invasion is indicated by an arrow.

preoperative diagnosis of PC from other benign parathyroid  ultrasonography and *"Tc sestamibi scan do not provide

diseases is rather challenging [5]. Even parathyroid gland  definitive differential diagnosis between benign and malig-
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nant masses of parathyroid gland [6]. Low incidence of PC
also makes it difficult to distinguish it from parathyroid ad-
enoma or hyperplasia. In addition, for subjects who are on
chronic hemodialysis, it is even more difficult to suspect PC
before surgery than in patients with normal kidney disease.
One of the reasons could be relatively low calcium level,
due to hemodialysis and oral calcimimetics. Furthermore,
continuous stimulating of four parathyroid glands owing to
low serum vitamin D level can lead to high serum iPTH lev-
el, which can make the differential diagnosis of PC and be-
nign diseases more complicated [7]. For these reasons, most
PC cases are likely to be confirmed by histological examina-
tion after surgical removal of the tissue in patients with end-
stage renal disease. Like benign parathyroid disease, signs
and symptoms of PC can include hypercalcemia, bone and
joint pain, osteoporosis, nephrolithiasis, renal and cardiac
dysfunction [2]. However, PC tends to present with more
severe course than benign parathyroid lesions. Referring
to several literatures, severe hypercalcemia (>14 mg/dL),
markedly elevated iPTH level, palpable neck mass (>3 cm)
and significant renal or skeletal involvement may indicate
features of PC [8,9]. In this case, initial serum calcium level
was 10.56 mg/dL which was gently elevated. Possible causes
could be hemodialysis, or oral cinacalcet which the patient
had been taking.

Generally, postsurgical hypocalcemia occurs more in pa-
tients with secondary HPT than in primary HPT [10], post-
operative hypocalcemia or hungry bone syndrome should
be carefully examined. This patient is also taking calcium
and vitamin D supplements, on close observation. He had
autotransplantation parathyroid gland on his right arm, and
generally it takes 2 to 3 months for transplanted parathyroid
become viable, he might need to maintain taking oral sup-
plements for some periods.

Multiple PC is a rare disease. Referring to the data from
previous literature, multiple PC occurs infrequently, and
there are just a few case reports [11,12]. In this case, the
patient had three individual cancers developed from each
parathyroid gland. Although we did not know those para-
thyroid lesions were malignant before the surgery, we read-
ily decided to remove most of the sites of parathyroid glands
because of the high iPTH level despite of maximal medical
therapy. To some degree, it was an unexpected result that all
of the three parathyroid lesions were cancerous. It is difficult
to distinguish PC from benign diseases before surgery. Even
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fine-needle aspiration of the parathyroid mass is not rec-
ommended as it may cause tumor rupture and seeding [13].
Therefore, intraoperative findings are important to make
the appropriate decision. The size, color (grayish-white),
hardness, and soft tissue adherence could be the findings in
high suspicion of carcinoma [5].

Surgical resection is the mainstay of the treatment for PC,
and en bloc resection is generally recommended, to bring
the optimal prognosis [14]. Complete exploration of all four
parathyroid glands and watchful inspection for adjacent
structures can minimize the recurrence rate. According
to previous study, patients who had been diagnosed PC
preoperatively and underwent en bloc resection had a re-
currence rate of 33%, while those who were diagnosed PC
postoperatively and underwent suboptimal resection had a
recurrence rate of 50% [15]. However, recognition of malig-
nancy before or even during the surgery is not simple; only
12% of PC patients are reported to have en bloc resection
[16]. Our patient also had not been diagnosed malignancy
preoperatively, and extensive manipulation was not rou-
tinely done during the surgery. Further surveillance might
be crucial in this patient.

In this case, we presented an extraordinary case of sec-
ondary HPT with multiple PC in patient with chronic he-
modialysis. Although it is rare, multiple PC can cause sec-
ondary HPT. Therefore, clinicians should suspect multiple
PC when patient’s serum iPTH level is exceptionally high.
Additionally, since PC could occur in multiple glands, auto-
transplantation of parathyroid gland after parathyroidecto-
my should be done carefully.
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