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Abstract
Objective—To describe a patient presenting with the rare constellation of synchronous
parathyroid carcinoma, parathyroid adenoma, and papillary thyroid carcinoma.

Methods—Review of clinical presentation, diagnostic workup, surgical management, and
pathological findings, and review of pertinent literature.

Results—The patient was a 59-year old man who presented with severe clinical manifestations
of longstanding primary hyperparathyroidism (HPT), serum calcium of 14.4 mg/dL, and
parathyroid hormone level of 2,023 pg/ml. The patient was found to have a 3.4 cm parathyroid
carcinoma on the left side and a 3.2 cm papillary thyroid carcinoma on the right side. In addition, a
917 mg parathyroid adenoma was found on the right side.

Conclusion—Synchronous parathyroid and thyroid carcinomas are extremely rare. Our patient
is the first documented case with a parathyroid adenoma in addition to synchronous parathyroid
and thyroid carcinomas. The presence of concurrent parathyroid carcinoma and adenoma can
cause diagnostic confusion and should be considered in patients presenting with severe HPT. Any
concomitant thyroid nodules need to be investigated to rule out thyroid carcinoma.

INTRODUCTION
Primary hyperparathyroidism (HPT) is caused by parathyroid carcinoma in less than 1%
(1,2). Coexistent thyroid carcinoma in these patients is extremely rare, and to our
knowledge, only 5 patients with documented synchronous parathyroid and thyroid
carcinomas have been reported (3-7). Patients with parathyroid carcinoma may also have
concomitant disease in other parathyroid glands, including adenoma, hyperplasia, or a
second parathyroid carcinoma (1,2,8-10). Here we report a patient with the unusual
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coexistence of parathyroid carcinoma, parathyroid adenoma, and papillary thyroid
carcinoma. To our knowledge, this constellation has not been reported previously.

CASE REPORT
A 59-year old man was diagnosed approximately 8 years ago with primary HPT on the basis
of hypercalcemia (12.6 mg/dL; reference range 8.4-10.2 mg/dL) and elevated serum
parathyroid hormone (PTH) level (385 pg/mL; reference range 15-65 pg/mL). Neck
ultrasound at that time showed a 3 cm mass believed to be an enlarged parathyroid gland at
the posterior inferior aspect of the left thyroid lobe. He was scheduled to undergo
parathyroidectomy but canceled the procedure because of pronounced fear of surgery. The
patient refused continued medical care and was lost to follow-up. Approximately 6 years
later, he presented with pathological fractures of the left femoral neck, the surgical neck of
the right humerus, and the left superior and inferior pubic rami. Additional X-rays revealed
osteitis fibrosa cystica, multiple lesions consistent with brown tumors, and a “salt and
pepper appearance” of his skull bones. Peak serum calcium was 14.4 mg/dL and peak PTH
level was 2,023 pg/mL. An orthopedic consultant recommended that the patient’s HPT be
corrected before his fractures could be addressed. Neck ultrasonography demonstrated a 3.9
× 3.8 × 3.2 cm heterogeneous hyper-echoic mass with punctuate calcifications displacing an
atrophic left thyroid lobe medially and considered likely to represent a parathyroid adenoma
(Fig 1A). In addition, the patient had a hyper-echoic nodule with greatest diameter of 2.9 cm
in the thyroid isthmus and a 3.4 cm hypo-echoic nodule in the right thyroid lobe. A
sestamibi scan was consistent with a left-sided parathyroid adenoma corresponding to the
mass seen on ultrasound (Fig 1B).

The patient remained reluctant to undergo surgery but eventually agreed to neck exploration
at which time an approximately 4 cm firm, white-gray mass was found lateral and partly
posterior to the inferior pole of a seemingly atrophic left thyroid lobe. Because of the
characteristics of the mass and the apparent lack of a plane between the mass and the left
thyroid lobe, parathyroid cancer was suspected. An en bloc resection of the parathyroid
mass, left thyroid lobe, and isthmus was performed (11). Of note, no additional parathyroid
gland was identified on the left side. A PTH level determined immediately before surgery
was 1,088 pg/ml and postoperative PTH level was 37 pg/ml.

Gross examination of the surgical specimen revealed a 3.4 cm firm mass that seemed to be
inseparable from the atrophic left thyroid lobe (Fig 2A and B). In addition, there was an
approximately 3.5 cm, partly cystic, nodule in the thyroid isthmus. Histopathological
examination showed that the mass adjacent to the left thyroid lobe was a parathyroid
carcinoma with evidence of capsular invasion (Fig 3). An incidental 4 mm papillary
microcarcinoma, follicular variant, was found in the left thyroid lobe. The partly cystic
nodule in the isthmus was an adenomatous nodule without evidence of malignancy.

The patient became hypocalcemic on his first postoperative day (calcium 6.9 mg/dL)
consistent with “hungry bone” syndrome. He was treated with intravenous and oral calcium,
calcitriol and vitamin D3 and eventually was discharged on oral calcium and vitamin D3
supplementation. A bone density test performed 3 months postoperatively showed evidence
of severe osteoporosis (T-score −7) in the forearm.

A subsequent ultrasound-guided fine needle aspiration biopsy of the right thyroid nodule
yielded cytology suggestive of papillary carcinoma and right thyroid lobectomy was
recommended. When presenting for right thyroid lobectomy, the patient was unexpectedly
found to be hypercalcemic (13.7 mg/dL) with a PTH level within low normal range (23 pg/
mL). We initially attributed the high calcium levels to the oral calcium and vitamin D
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supplementation and immediately discontinued these medications. The patient also received
intravenous fluids and diuretics. With this treatment, serum calcium decreased to 10.7 mg/
dL and PTH rose to 48 pg/ml. When the patient underwent right thyroid lobectomy, an
approximately 3 cm nodule was identified in the right thyroid lobe. In addition, a 1.5 cm
parathyroid adenoma-like lesion was found above the nerve-artery crossing and this lesion
was excised separately. A normal-looking inferior parathyroid gland was identified and
preserved in situ. An immediate preoperative PTH level was 57 pg/ml and PTH on
postoperative day 1 was 12 pg/ml. Histopathological examination revealed a 3.2 cm
papillary thyroid carcinoma in the right thyroid lobe (Fig 4A) and a hypercellular
parathyroid gland weighing 917 mg (Fig 4B). In addition, a papillary microcarcinoma (2
mm) was found in the right thyroid lobe.

Postoperatively, the patient became normo-calcemic with PTH levels ranging from 12-28
pg/mL. The patient was prescribed oral calcium and vitamin D3 after surgery. His bone
symptoms, energy level, appetite, overall well-being, and mental state improved rapidly. X-
rays (8 months after his first surgery) showed resorption of most of the brown tumors,
resolution of the “salt and pepper” appearance of the skull bones, and interval healing of the
pathological fractures (except the left femur neck fracture). The patient remains normo-
calcemic with the most recent calcium level being 8.7 mg/dL 6 months after his second
operation (1 year and 2 months after his first procedure).

Changes in calcium and PTH levels during the course of the patient’s care are summarized
in Fig 5.

DISCUSSION
Only 5 patients with documented synchronous parathyroid and thyroid carcinomas have
been reported previously (3-7). The clinical characteristics of those patients and the case
reported here are summarized in Table 1. Four of the patients (67%) were female and the
patients were relatively young (mean age 55 years). In previous reports of patients with
parathyroid carcinoma (not associated with thyroid carcinoma), the distribution between
men and women was relatively even with an age range similar to that observed in the
patients reviewed here (1,2). This differs from patients with primary HPT caused by
adenoma or hyperplasia who are typically older and in whom the disease occurs
predominantly in women.

The parathyroid carcinoma was functioning in 5 of the 6 patients described in Table 1
(including the patient reported here), and all patients with functioning parathyroid tumor for
whom calcium and PTH levels were reported had severe hypercalcemia and substantially
elevated PTH levels ranging from 15- to almost 100-fold increase above normal level. These
observations are in line with previous reports of parathyroid carcinoma unrelated to thyroid
carcinoma. Thus, in a large series, only 2% of patients with parathyroid carcinoma were
nonfunctioning (1) and, interestingly, those patients had decreased survival, most likely
reflecting delayed presentation (due to absence of symptoms from hypercalcemia) and
possibly more aggressive tumor biology.

Trabecular architecture of the parenchymal cells, a thick capsule, fibrous trabeculae
traversing the gland, nuclear atypia and high mitotic rates are commonly seen in parathyroid
carcinomas but none of these changes is diagnostic (10,12-14). The most definitive
diagnostic criteria for parathyroid carcinoma are capsular and vascular invasion, invasion of
adjacent tissues, regional lymph node and distant metastases. Locally recurrent disease is not
diagnostic since rupture of the capsule with seeding of cells in the operative field can occur
also when a benign hyperfunctioning gland is resected. In our patient, the parathyroid tumor

Goldfarb et al. Page 3

Endocr Pract. Author manuscript; available in PMC 2010 August 6.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



removed at the first operation showed capsular invasion, making the diagnosis of carcinoma
unequivocal.

Previous reports suggest that history of neck irradiation, long-standing secondary HPT, end-
stage renal disease, hereditary hyperparathyroidism-jaw tumor syndrome, and mutations of
the HRPT2 gene, are associated with increased risk for parathyroid carcinoma (1,2,15). It is
not known if specific risk factors are associated with synchronous parathyroid and thyroid
carcinoma but, notably, neck irradiation is a risk factor for both thyroid and parathyroid
carcinoma (as well as parathyroid adenoma). The patient reported by Christmas et al (4)
developed synchronous parathyroid and thyroid carcinomas 25 years after external beam
therapy for cervical tuberculosis. Our patient did not have a previous history of neck
irradiation or any other known risk factor for parathyroid or thyroid carcinoma; he has not
been tested for mutations of the HRPT2 gene.

The surgical management of other parathyroid glands in patients with synchronous
parathyroid and thyroid carcinoma (Table 1) varied and was not always clearly described.
For example, in the patient reported by Lin et al (7), preoperative ultrasound demonstrated 2
enlarged parathyroid glands adjacent to the right thyroid lobe in addition to a 4×3×3 cm
parathyroid tumor at the inferior pole of the left thyroid lobe. It is unclear from the report
whether the parathyroid glands on the right side were identified during surgery (described as
total thyroidectomy and left parathyroidectomy). If the 2 right parathyroid glands were
indeed enlarged and if they were not removed at the time of surgery, they were most likely
non-functioning since the patient remained normocalcemic with normal PTH levels during
follow-up for more than 6 years. In the patient reported by Savli et al (5) and who was
normocalcemic, 2 hyperplastic parathyroid glands were removed during total thyroidectomy
and one of the glands contained a carcinoma. The authors did not describe whether
additional parathyroid glands were identified or searched for during the procedure. Our
patient is the first documented case with a parathyroid adenoma occurring in a patient with
synchronous thyroid and parathyroid carcinomas. Of note, in our patient, only 3 parathyroid
glands were indentified, but because the patient has remained normocalcemic with normal
PTH levels a year after his second operation, we assume he does not have any remaining
hyperfunctioning gland.

The present report illustrates several important points that deserve to be emphasized. First,
in patients with severe hypercalcemia, parathyroid carcinoma should be considered a
possible underlying cause, and if the operative finding supports the suspicion of parathyroid
carcinoma, an en bloc resection of the parathyroid tumor and the adjacent thyroid lobe
should be performed. Second, although uncommon, patients with parathyroid carcinoma
may have additional hyperfunctioning glands, and persistent or recurrent HPT after resection
of a parathyroid carcinoma does not necessarily indicate residual or recurrent parathyroid
carcinoma but can also be caused by a parathyroid adenoma. Indeed, this point is illustrated
by the parathyroid adenoma found at the second procedure in our patient, explaining why
PTH was not suppressed below normal range despite hypercalcemia when the patient
presented for his second surgery. Finally, patients with HPT can have concomitant thyroid
disease, including carcinoma, emphasizing the importance of thyroid imaging before neck
exploration for HPT.
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Figure 1.
(A) Ultrasonogram demonstrating a 3.9 × 3.8 × 3.2 cm parathyroid tumor adjacent to a
seemingly atrophic left thyroid lobe. (B) Anterior images from a sestamibi study 20 min (left
panel) and 2 h (right panel) after injection of the isotope. The arrowheads outline uptake in
the right thyroid lobe. The arrows outline increased and retained activity in the parathyroid
tumor.
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Figure 2.
(A) Surgical specimen from the patient’s original operation, excision of the parathyroid
tumor, left thyroid lobe and isthmus en bloc. (B) Through-cut section of the surgical
specimen demonstrating the parathyroid tumor and the adjacent left thyroid lobe.
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Figure 3.
Histology of parathyroid carcinoma on the left side. Histopathological section demonstrating
capsular invasion of the tumor. Original magnification x4. Hematoxylin & Eosin staining.
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Figure 4.
(A) Histology of the 3.2 cm papillary carcinoma in the right thyroid lobe removed at the
patient’s second operation. Histopathological section demonstrating typical features of a
papillary carcinoma. Original magnification x40. Hematoxylin & Eosin. (B) Histology of a
917 mg parathyroid adenoma from the right side and removed at the patient’s second
operation. Histopathological section demonstrating hypercellular parathyroid tissue without
evidence of malignancy. Original magnification x4. Hematoxylin & Eosin staining.
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Figure 5.
Calcium (solid line) and PTH levels during the course of the patient’s care. PTH levels are
shown in brackets and are given as pg/ml. The gray area represents normal calcium levels.

Goldfarb et al. Page 10

Endocr Pract. Author manuscript; available in PMC 2010 August 6.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Goldfarb et al. Page 11

Ta
bl

e 
1

C
lin

ic
al

 fe
at

ur
es

 o
f 6

 p
at

ie
nt

s w
ith

 c
oe

xi
st

en
ce

 o
f p

ar
at

hy
ro

id
 a

nd
 th

yr
oi

d 
ca

rc
in

om
a

R
ef

er
en

ce
Se

x
A

ge
C

al
ci

um
(m

g/
dL

)
PT

H
(p

g/
m

L
)

Pa
ra

th
yr

oi
d

Si
ze

 (c
m

)
C

ar
ci

no
m

a
L

oc
at

io
n

T
hy

ro
id

C
ar

ci
no

m
a

A
ss

oc
ia

te
d

Pa
ra

th
yr

oi
d 

D
is

ea
se

Su
rg

ic
al

T
re

at
m

en
t

O
ut

co
m

e

K
ur

ita
 e

t a
l,

19
79

F
68

12
.2

6,
30

0
4.

2×
3.

2×
2.

4
Le

ft
Lo

w
er

Pa
pi

lla
ry

N
on

e
En

 b
lo

c
re

se
ct

io
n

Po
st

op
no

rm
oc

al
ce

m
ia

C
hr

is
tm

as
 e

t a
l,

19
88

F
62

H
yp

er
ca

lc
em

ia
U

nk
no

w
n

U
nk

no
w

n
U

nk
no

w
n

Fo
lli

cu
la

r
N

on
e

U
nk

no
w

n
D

ie
d 

fr
om

m
et

as
ta

tic
 p

ar
a-

th
yr

oi
d 

ca
rc

in
om

a

Sa
vl

i e
t a

l,
20

01
F

47
N

or
m

al
N

.D
.

U
nk

no
w

n
U

nk
no

w
n

Pa
pi

lla
ry

H
yp

er
pl

as
ia

To
ta

l t
hy

ro
id

ec
to

m
y

Pa
ra

th
yr

oi
de

ct
om

y
(E

xc
is

io
n 

of
 2

hy
pe

rp
la

st
ic

 g
la

nd
s)

N
or

m
oc

al
ce

m
ia

(1
 y

ea
r)

Sc
ho

re
ts

an
iti

s e
t a

l,
20

02
F

55
14

.2
>1

,0
00

3×
3

Le
ft

Lo
w

er
Pa

pi
lla

ry
(F

ol
lic

ul
ar

va
ria

nt
)

N
on

e
En

 b
lo

c
re

se
ct

io
n

N
or

m
oc

ac
le

m
ia

(2
 y

ea
rs

)

Li
n 

et
 a

l,
20

05
M

38
16

.5
35

1
4×

3×
3

Le
ft

Lo
w

er
Pa

pi
lla

ry
Tw

o 
en

la
rg

ed
pa

ra
th

yr
oi

d
gl

an
ds

 o
n

co
nt

ra
la

te
ra

l
si

de
 (?

)

To
ta

l t
hy

ro
id

ec
to

m
y

Le
ft 

Pa
ra

th
yr

oi
de

ct
om

y
N

or
m

oc
al

ce
m

ia
(6

 y
ea

rs
)

Pr
es

en
t

C
as

e
M

58
14

.4
2,

02
3

3.
4×

3.
3×

2.
2

Le
ft

Lo
w

er
Pa

pi
lla

ry
C

on
tra

la
te

ra
l

pa
ra

th
yr

oi
d

ad
en

om
a

En
 b

lo
c

re
se

ct
io

n
Pe

rs
is

te
nt

 h
yp

er
-

ca
lc

em
ia

 a
fte

r
re

se
ct

io
n 

of
 p

ar
a-

th
yr

oi
d 

ca
rc

in
om

a.
N

or
m

oc
al

ce
m

ia
af

te
r e

xc
is

io
n 

of
co

nt
ra

la
te

ra
l p

ar
a-

th
yr

oi
d 

ad
en

om
a

(1
 y

ea
r)

Endocr Pract. Author manuscript; available in PMC 2010 August 6.


