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Case Report
A rare coexistence of parathyroid adenoma and
medullary and papillary thyroid carcinoma
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Abstract: The combination of parathyroid adenoma, medullary thyroid carcinoma (MTC), and papillary thyroid car-
cinoma (PTC) has been reported occasionally, but it has now been recognized more often through effective evalua-
tions. However, the etiology and risk factors remain unclear, so we discuss them in this article. Here, we report the
case of a 64-year-old woman with parathyroid adenoma, MTC, and PTC diagnosed incidentally. This woman was ad-
mitted to the Xingtai People’s Hospital affiliated to Hebei Medical University for an apparently aggravating symptom
of hypodynamia. Her past medical history included diabetes and a left nephrolith. Upon admission, her bloodwork
showed hypercalcemia, hypophosphatemia, and elevated serum parathyroid hormone. Subsequently, the sono-
graphic findings revealed dominant nodules in both the right and left lobes with a left inferior suspected parathyroid
adenoma. The patient underwent fine needle aspiration (FNA) of the bilateral thyroid lobes, the results of which
were both thyroid carcinoma. Therefore, a thyroidectomy, a neck dissection, and the excision of a suspected para-
thyroid adenoma were performed. A histological examination revealed a combination of parathyroid adenoma, MTC,
and PTC. Her serum calcium and parathyroid hormone levels returned to the normal range after the surgery. Our
case highlighted the fact that even though the concurrent existence of parathyroid adenoma, MTC, and PTC is rare,
the diagnosis of this coexistence should be considered in primary hyperparathyroidism (PHPT). To avoid repeat sur-
geries, patients with coexisting diseases should be screened cautiously. Therefore, we recommend a preoperative
check of the calcium levels in patients with thyroid cancer and a preoperative thyroid check in all patients with PHPT.
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Introduction proven surgically and pathologically, so as to
improve the quality of the management of this
Primary hyperparathyroidism (PHPT) is present rare coexistence.
in up to 0.04-0.1% of the general population [1,
2], and parathyroid adenoma occurs in 75-85%
of PHPT patients. Although the pathological
relationship between parathyroid and thyroid
diseases is common, the combination of para-

thyroid adenoma and thyroid cancer is rare,

Case report

A 64-year-old woman presenting with hypody-
namia and with an apparently aggravating man-
ifestation for two weeks was admitted to our

and there have been only sporadic reports of
the combination of parathyroid adenoma and
non-medullary thyroid carcinomas (NMTC) so
far. The coexistence of parathyroid adenoma,
PTC, and MTC is extremely rare. In spite of this,
the diagnoses of these concurrent diseases
also should be considered cautiously by clini-
cians because the coexistence of all these dis-
eases can complicate patient management.
We present here a case of a woman with coex-
isting parathyroid adenoma, MTC, and PTC,

hospital for a work-up. The patient had a
20-year history of hypertension that was under
control with extended release nifedipine, and a
one-year history of diabetes mellitus. Her past
medical history revealed a previously-diag-
nosed left nephrolith with abdominal pain
through ultrasound ten months ago in another
hospital. So, the patient received conservative
treatment with pharmacotherapy only and
experienced a remission of her symptoms. In
the laboratory work done at our hospital, she
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Figure 1. Ultrasound showed the dominant nodules in the bilateral right and
left thyroid lobes: the diameter of the largest nodule was 1 cm in left lobe

and 2 cm in right lobe.

Figure 2. A. FIN of papillary thyroid carcinoma (magnification x200). B. FIN

of medullary carcinoma (maghnification x200).

had elevated serum calcium (2.95 mmol/I; nor-
mal range: 2.2-2.7 mmol/l), low serum phos-
phate (0.80 mmol/l; normal range: 1.0-1.6
mmol/l), and elevated parathyroid hormone
(PTH: 573.0 pg/ml; normal range: 6-80 g/ml),
indicating hypercalcemia, hypophosphatemia,
and PHPT. The patient also was found to have
osteoporosis through a measurement of her
bone mineral density, and the T-score of the
lumbar spines was minus 1.6. On a neck evalu-
ation, the ultrasound showed dominant nod-
ules in both the right and left thyroid lobes, and
a nodule behind the lower pole of the left thy-
roid lobe was suspected to be parathyroid ade-
noma. The diameters of the largest nodules
were 1 cm in the left lobe and 2 cm in the right
lobe (Figure 1). Subsequently, the patient
underwent FNA of the bilateral thyroid lobes,
and the result of the right lobe was PTC (Figure
2A), and the result of the left lobe was suspect-
ed MTC (Figure 2B). Afterwards, the patient
underwent a total thyroidectomy and an exci-
sion of the enlarged left inferior parathyroid.
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Her other parathyroid glands
were normal and were saved.
Meanwhile, all the excisional
fresh specimens were sent to
the pathology department for a
rapid intraoperative diagnosis
and a postoperative H&E stain-
ing diagnosis.

On gross inspection, the larg-
est nodule of right thyroid lobe
was 1.2 x 1 x 1 cm in diameter
and appeared ill-defined and
tan-white in color on a cut sec-
tion. On microscopic examina-
tion, the intraoperative frozen
section and postoperative H&E
staining both confirmed it to
be classical PTC (Figure 3A),
and the immunohistochemical
work also found that the PTC
cells were positive for BRAF
V60OE (Figure 3B). The lesion
was surrounded by a fibrous
capsule, without any evidence
of blood vessel or extra-thyroid
extensions. The macroscopic
character of the largest nodule
of the left thyroid lobe was 2 x
1.5 x 1 cm in diameter and
appeared well-defined and tan-
yellow in color on a cut section. Calcification
was also detected in this nodule. On micro-
scopic examination, the intraoperative frozen
section was positive for medullary carcinoma,
and the postoperative H&E staining revealed
MTC which was not encapsulated (Figure 3C)
but was accompanied by microcalcifications.
There was no evidence of vascular invasion,
extra-thyroid extensions, or C-cell hyperplasia.
Immunohistochemically, the tumor cells were
positive for calcitonin (Figure 3D), chromogr-
anin A (CgA) (Figure 3E), carcinoembryonic anti-
gen (CEA), S100 and thyroid transcription fac-
tor-1 (TTF-1) (Figure 3F). Meanwhile, a frozen
section of the left inferior parathyroid gland
which measured 6 x 4 x 1.5 cm showed para-
thyroid adenoma, and the permanent patholo-
gy documented this as well (Figure 3G). Imm-
unohistochemistry showed the tumor cells
were positive for PTH (Figure 3H). So, the cervi-
cal lymph node specimens, including the pre-
laryngeal ones and the region VI ones of the
bilateral neck, were sent to the pathology
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Figure 3. A. H&E of the papillary thyroid carcinoma (magnification x200). B. Immunohistochemistry with anti-BRAF
V60OE (magnification x200). C. H&E of medullary carcinoma (magnification x200). D. Immunohistochemistry
with anti-calcitonin (magnification x200). E. Immunohistochemistry with CgA (magnification x200). F. Immunohis-
tochemistry with anti-TTF1 (magnification x200). G. H&E of parathyroid adenoma (magnification x200). H. Imm-

unohistochemistry with anti-PTH (magnification x200).

department for a postoperative H&E staining
diagnosis, but the results showed that none of
lymph nodes were involved by the tumor.

The patient recovered well after the operation.
Her calcium, phosphorus, and parathyroid hor-
mone levels returned to normal rapidly after
the surgical intervention. This patient has been
followed-up regularly and has remained asymp-
tomatic for two and a half years subsequent to
the surgery. Her serum thyroxin and calcium
levels have remained normal.

Discussion

The coexistence of thyroid carcinoma and PHPT
have been reported and have gained recogni-
tion by more and more clinicians. Parathyroid
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adenoma occurs in 75-85% of PHPT patients,
and coexistent MTC and PHPT is the most com-
mon combination in view of the fact that both
cell types originate from parafollicular cells. In
contrast, concomitant non-medullary thyroid
cancer and PHPT is very rare (2-18%), with only
a few interrelated case reports [1, 3-6], and the
distinct embryologic origin of parathyroid cells
and thyroid follicular cells is a feasible reason
[7]. Therefore, concomitant parathyroid adeno-
ma, MTC, and PTC is fairly uncommon, with only
a few cases reported.

The overall incidence of PHPT coexisting with
thyroid carcinoma is uncertain because only a
few studies have addressed this question, and
the results showed different frequencies. In
addition, the reasons for the coexistence of
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PHPT and thyroid carcinoma are controversial.
Some researchers have shown their coexis-
tence as coincidental [8]. Some researchers
have suggested that previous, low-dose head
and neck radiation therapy is a risk factor for
inducing the two diseases [9]. In addition, oth-
ers have assumed that increased endogenous
calcium levels or probable growth factors such
as epithelial growth factors or insulin-like
growth factors, such as goitrogenic factors, are
the cause. So far, the exact pathogenesis has
not been established [10], so further studies
with larger sample sizes need to be conducted
to confirm the mechanism.

The co-occurrence of thyroid carcinoma along
with PHPT has gained recognition by more and
more clinicians. In most of the case reports, the
patients presented with or without symptomat-
ic hyperparathyroidism preoperatively. Thyroid
carcinoma was usually diagnosed incidentally
through the intraoperative or postoperative pa-
thology findings [11]. Also, another retrospec-
tive study found that thyroid carcinoma was
also found in 2% to 6% of patients with PHPT
through postoperative pathological examina-
tions [12]. Because the simultaneous involve-
ment of the bilateral glands and the clinical
manifestations are complicated, the disease
frequently goes unrecognized. In spite of the
fact that concurrent thyroid cancer and para-
thyroid adenoma is rare, special care should be
required for the diagnosis of this coexistence in
order to prevent repeated surgeries.

The preoperative evaluation of patients with
PHPT and concomitant thyroid cancers is im-
portant for determining the therapeutic strate-
gy and the therapeutic schedule. Ultrasono-
graphy (US), fine needle aspiration (FNA), and
99mTc-MIBI scans are the recommended diag-
nostic tools for PHPT and concomitant thyroid
cancers. It has been reported that ultrasound
has the high positive predictive sensitivity of
83.5% in the diagnosis of parathyroid adenoma
[13], and Tc99 scanning helped us confirm the
final diagnosis of parathyroid adenoma and
examine the ectopic glands in the preoperative
assessment. Moreover, US can improve the
localization of the thyroid nodules, and an accu-
rate diagnosis of the thyroid nodules is per-
formed by combining FNA with a sensitivity of
89%, a specificity of 91%, and an accuracy of
90% [14]. Itis especially important to pay atten-
tion to the solitary thyroid nodule found using
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US. Therefore, the combination of 99mTc-MIBI,
US, and US-FNA (if needed) are recommended
as the best diagnostic tools for the parathyroid
localization of PHPT and concomitant thyroid
cancers. It is worth noting that the concurrence
of PTC and PHPT may culminate in a discrep-
ancy between the clinical features and the FNA
cytology that may result in a false-positive diag-
nosis [15]. So, the operation was recommend-
ed to cure thyroid and parathyroid diseases.
Also, the histopathology of the resected speci-
men remains the gold standard for diagnosing
these rare, co-occurring diseases. The resect-
ed specimen must always be subjected to the
rapid intra and postoperative hematoxylin and
eosin staining to confirm the final diagnosis.

To date, this case demonstrates the need for
clinical alertness to comorbidities and the
importance of a preoperative diagnosis of the
diseases described here. Therefore, we recom-
mend a preoperative serum calcium level check
in all patients with thyroid cancer and a preop-
erative thyroid check using the recommended
diagnostic tools in all patients with PHPT. These
checks can be easily performed using the
serum calcium measurement. In addition, it is
recommended to remove any relevant thyroid
nodules during the parathyroid surgery.
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