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Case report of parathyroid carcinoma  
in an end stage renal disease patient

Introduction: Parathyroid carcinoma is a rare endocrine tumor and 
among the rarest of all malignancies in human population. Especially rare 
entity is parathyroid carcinoma in patient with end stage renal disease 
who receive hemodialysis. Pathogenesis of parathyroid hyperplasia in 
patients who receive hemodialysis is well known but on the other side 
pathogenesis of parathyroid carcinoma in those patients is still unknown. 
We present a case of parathyroid carcinoma in patient with secondary 
hyperparathyroidism.

Case outline : A 67-year-old female on maintenance hemodialysis for 48 
months was admitted to our hospital in April 2018 for the operation for a 
palpable neck mass. She developed end stage renal disease after two kidney 
operations due to Renal Cell Carcinoma. Level of parathyroid hormone 
was 1022 ng/L which is significantly higher above normal range, even do 
she was using vitamin D analogs. Ultrasonography revealed an isoechoic 
nodule in the left lobe of the thyroid gland measuring 27x29x29 mm. Lower 
left parathyroidectomy was performed along with ipsilateral lobectomy due 
to its infiltration. Histological analysis confirmed presence of parathyroid 
carcinoma. Plasma PTH level decreased on the second day to 56 ng/L

Conclusion: After surgical treatment patient was normocalcemic with 
significant reduce of PTH level. In patients with secondary hyperpa-
rathyroidism who develop parathyroid carcinoma parathyroidectomy 
represents only definitive kind of treatment.
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Introduction

Parathyroid hyperplasia and secondary hyperparathyroidism often accompany 
chronic renal failure. However, parathyroid carcinoma is a rare entity in end-stage 
renal disease (ESRD) patients. Until now about 1000 cases of parathyroid carcinoma 
have been reported until now [1]. Amongst these around 34 parathyroid carcinoma 
cases were diagnosed in patients with ESRD [2]. The diagnosis of parathyroid carci-
noma is very difficult and it relies on the combination of preoperative, intraoperative 
and histopathological findings. Usually the signs and symptoms of highly elevated 
parathormone (PTH) level and hyperphosphatemia are present in those patients (bone 
pain, pruritus).

Seven patients with parathyroid carcinoma obscured in primary hyperparat-
hyroidism were operated in our hospital in seven years period, and only three cases 
of parathyroid carcinoma in hemodialyzed patients in period of 19 years [3]. Three 
case series with two patients have already been reported [4-6]. In the present study 
we report a case of patient with ESRD and parathyroid carcinoma who underwent 
surgical treatment. 

Case report

A 67-year-old female on maintenance hemodialysis for 48 months was admi-
tted to our hospital in April 2018 for the operation for a palpable neck mass. The 
patient had a stone surgically removed fourteen years before parathyroid surgery. 
Total nephrectomy of the right and partial nephrectomy of the left kidney were 
performed due to renal cell carcinoma ten years before she was admitted to our 
hospital. Four years after another partial nephrectomy of left kidney was performed 
because of the recurrence of renal cell carcinoma. Besides the urological proce-
dures, the patient also had been diagnosed with chronic lymphocytic leukemia. In 
family history, her mother had been operated on thyroid gland for benign disease. 
She developed ESRD 2 years before surgery. At this time her calcium plasma level 
was 2,63 mmol/L, urea was 21 mmol/L and creatinine level was 416 μmol/L. At 
this moment the patient started to feel bone pain and pruritus. PTH level in plasma 
determined one year before operation was 1337 ng/L, and the day before surgery it 
was 1022 ng/L. On physical examination there was a palpable nodule in the region 
of the left lobe of the thyroid gland. 99mTc-methoxyisobutylisonitrile (MIBI) was 
performed just few months before surgery and revealed a hyperfunctioning left 
inferior parathyroid gland located at the inferior pole of the left lobe of the thyroid 
gland. Whole-body Scintigraphy didn’t reveal any deposits. Ultrasonography reve-
aled an isoechoic nodule in the left lobe of the thyroid gland measuring 27x29x29 
mm. The surgery was performed 24 hours after hemodialysis. The initial prepa-
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ration of soft tissue was difficult, because the tumor was adherent to infrahyoid 
muscles. During preparation of the tumor, the internal jugular vein was injured 
and immediately sutured. After identification of the lower left parathyroid gland, 
measuring approximately 4 cm, it was removed along with infiltrated left lobe of 
the thyroid gland.  The other glands seemed to be normal after neck exploration, so 
they were left in situ. The identified cervical lymph nodes were not enlarged. The 
tumor was divided into three fragments 40x30x30 mm, 15x10x10 mm and 10x5x5 
mm in diameter and weighed 10 gr. Histological analysis confirmed presence of 
parathyroid cancer, based on the same criteria as in patient one (Figure 1). On the 
first postoperative day plasma PTH level decreased to 257 ng/L, and on the second 
day it was 56 ng/L. The serum level of calcium decreased from 2,81 mmol/L to 
2,67 mmol/L and plasma phosphate increased from 1,7 mmol/L to 2,02 mmol/L. 
At first postoperative control, three months after the surgery, PTH level was 21 
ng/L, calcium was 2,59 mmol/L, and phosphate was 1,1 mmol/L. Levothyroxine 
was prescribed due to lobectomy and at next follow-up the levels of serum TSH 
and FT4 remained within normal range. 

Figure 1. A – capsular invasion; B – necrosis; C – thyroid tissue; D – mitotic figures



18 MEDICINSKI GLASNIK / str. 15-22

Discussion

Parathyroid carcinoma is a rare type of endocrine tumor, with an approximate 
incidence of 0.005% among all cancers [1]. Preoperative diagnosis of PC is very 
hard to set, especially in patients with ESRD. In the absence of thyroid infiltra-
tion, locoregional or distant metastases, it is difficult for surgeons to make the 
diagnosis of parathyroid carcinoma. For pathologists the most challenging part is 
to differentiate between parathyroid carcinoma and atypical parathyroid adenoma 
[7]. The first parathyroid cancer in a patient receiving hemodialysis was reported 
by Berland et al. in 1982 and since then around 35 more cases are presented in the 
literature [4–6; 8–30]. 

In patients with end stage renal disease, parathyroid carcinoma may occur at any 
age, ranging from 20 years as Tseng et al. reported, up to 75 years as Jayawardene et 
al reported [18, 20]. Our patient was 67 years old. In primary hyperparathyroidism, 
the gender distribution of parathyroid carcinoma is approximately 1:1, and in ESRD 
patients there is a predominance female (1,57:1) without a known reason [31].  

Parathyroidectomy is required in about 15% of patients after 10 years and 
38% of patients after 20 years of ongoing dialysis therapy, and one of the strongest 
indication for operation is disease refractory to medical therapy (calcimimetics and 
vitamin D analogs) [32]. 

Although there is no hard evidence for it, we may agree with Berland et al. that 
sustained stimuli (hyperphosphatemia and high levels of PTH) to the parathyroid 
glands might cause parathyroid hyperplasia that eventually may become neoplastic 
[8]. Average levels of PTH in hemodialyzed patients range from 2 to 9 times more 
than the upper normal limit of the PTH assay and according to the National Kidney 
Foundation, PTH levels exceeding 800 ng/L is one of the indications for operation 
[33]. PTH levels in patients with ESRD are highly elevated, but they were measured 
with different assays. The highest level of PTH was in a case reported by Cabane et al 
and was measured 2287 ng/L [29]. Our patient had PTH level 1337 ng/L is 15 times 
more than the normal upper limit. Calcium level was elevated in 17 patients from 
literature, including our own. This indicates that patients who have hypercalcemia 
refractory to hemodialysis and have mildly to highly elevated PTH level might suffer 
from parathyroid carcinoma. 

Several clinical and histological observations have shown that the size of the 
parathyroid gland, evaluated by ultrasonography, can be an indication for operation, 
with a critical size of 1 cm or more in diameter [34]. The size of carcinomatous gland 
in our patient was 2,9 cm measured by US, and macroscopic size was 4 cm. The weight 
of parathyroid glands in diffuse hyperplasia in ESRD patients is usually in the range 
of 1 to 3 gr [35, 36]. In our patient weight of the gland was 10 gr. This indicates that 
the size of the parathyroid gland along with the hypercalcemia, is one of the crucial 
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factors for setting the diagnosis of parathyroid carcinoma preoperatively. Macros-
copic size and weight of parathyroid gland are two important factors for pathologist 
in making parathyroid carcinoma diagnosis. 

In eleven cases metastasis of parathyroid carcinoma were described, 2 two of 
them were described in liver and nine in the lungs [10, 14, 15, 17, 18, 24, 27]. In one 
case patient had metastatic disease located in the lung and in the bones [24]. Tominaga 
et al. published a case series with 5 patients that had metastases in the lungs, and in 4 
of them, parafibromin was positive [27]. Chromogranin was positive in patients with 
metastases to the lung, as reported by Khan et al. [24]. In 2002, germline HRPT2 
(also known as CDC73 in literature) mutation was reported as the cause of hyperpa-
rathyroidism-jaw tumor (HPT-JT) syndrome, an autosomal dominant hereditary tumor 
syndrome, associated with a lifetime risk of parathyroid carcinoma, approaching 15 % 
[37]. Bi-allelic inactivation or mutation of HRPT2 has been reported in the majority of 
parathyroid carcinomas, but very rarely in sporadic benign parathyroid disease [29].  
Furthermore, testing for HRPT2 mutation in patients presenting with parathyroid 
carcinoma often identifies occult HPT-JT syndrome, even in the absence of a family 
history or other manifestations of this syndrome [37]. Parafibromin as a product of 
mutation of HRPT2 gene, has a big importance in pathogenesis of parathyroid can-
cer, because it is rarely altered in benign parathyroid pathologies. Parafibromin is a 
predominantly nuclear protein, that acts as a tumor suppressor, and with its loss in 
immunostaining being characteristic for parathyroid carcinoma [27]. However, further 
studies on this topic are still required.

The acceptable surgical treatments for patients with secondary hyperparathyro-
idism are subtotal parathyroidectomy and total parathyroidectomy with parathyroid 
autotransplantation. In suspicious findings, an en-bloc resection of the tumor and the 
surrounding tissue, including paratracheal lymph nodes (level VI) and thyroid lobe 
at the same side, is an acceptable treatment as well [38].

In conclusion, making the diagnosis of parathyroid carcinoma is hard, both 
in patients with normal renal function and also in those with ESRD. Parathyroid 
carcinoma may be suspected in the presence of a palpable neck mass, renal and 
skeletal symptoms, elevated serum calcium levels refractory to hemodialysis and 
extremely elevated plasma PTH levels. Nowadays, localization of parathyroid 
glands is easier thanks to ultrasonography, computer tomography (CT) and MIBI 
scan. CT can be used after surgery for the detection of possible local and distant 
metastases. MIBI scintigraphy is good for localizing ectopic or metastatic parat-
hyroid tissue. Surgical treatment of patients suspicious for parathyroid carcinoma 
consist of subtotal parathyroidectomy with an ipsilateral lobectomy, and lymph 
node resection if necessary. The rarity of this disease requires treatment by expe-
rienced endocrine surgeons.
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