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Abstract
A 24-year-old female patient with parathyroid carcinoma, the rarest endocrine malignancy, had two pregnancies. In the first pregnancy, she had severe nausea and fatigue. Hypercalcemia and hyperparathyroidism were diagnosed in the postpartum period. Hyperemesis gravidarum masked a diagnosis of hypercalcemia. Neck ultrasound and Tc-99m sestamibi found an enlarged lower right parathyroid gland. The gland was surgically removed, and an initial pathology report described atypical adenoma. Shortly afterward, she became pregnant again. During the second pregnancy, her calcium level was frequently controlled but was always in the normal range. Normocalcemia is explained by the specific physiology of pregnancy accompanied by hemodilution, hypoalbuminemia and maternal hypercalciuria (mediated by increased glomerular filtration). During lactation, calcium levels rose, and a new neck ultrasound showed a solitary mass in the area of prior surgery and an enlarged pretracheal lymph node. Fine needle aspiration of the solitary mass and node showed parathyroid carcinoma cells. The tumor mass was resected en bloc with the contiguous tissues and surrounding lymph nodes (pathology report; parathyroid carcinoma with metastases). Over the next five years, four consecutive surgeries were performed to remove malignant parathyroid tissue, lymph nodes and local metastases. Following the surgical procedures, no hypocalcemia was observed. More serious hypercalcemia recurred; the calcium level was difficult to control with a combination of pamidronate, cinacalcet and loop diuretic. No elements of multiple endocrine neoplasia were present.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Parathyroid carcinoma is the rarest endocrine malignancy; it is extremely uncommon in pregnancy. Hyperemesis gravidarum can mask the symptoms of hypercalcemia. The calcium level can be lower during pregnancy due to its specific physiology. This is a case report of a 24-year-old female patient with parathyroid carcinoma and two consecutive pregnancies with good outcomes in the postnatal period despite poor prognosis due to malignant disease. In five years, four consecutive surgeries were performed to remove malignant parathyroid tissue, lymph nodes and local metastases. Hypercalcemia was difficult to control with a combination of pamidronate, cinacalcet and loop diuretic. There were no elements of multiple endocrine neoplasia.
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INTRODUCTION
Parathyroid carcinoma is a rare malignant disease in the general population. The United States National Cancer Database Report indicates that in the time period from 1985 to 1995, only 1% of patients with primary hyperparathyroidism had parathyroid cancers[1]. Some European countries, such as Italy, reported even higher prevalence (up to 5%)[2]. The etiology of parathyroid cancer remains unidentified; some authors mention neck irradiation as a risk factor, while others suggest long-standing secondary hyperparathyroidism[3,4]. Familial occurrences, such as hyperparathyroidism-jaw tumor syndrome, multiple endocrine neoplasia type 1 and 2A and familial isolated hyperparathyroidism[5], have been linked. It has been shown that mutations in the HRPT2 gene (a tumor suppressor gene called parafibromin) are associated with the development of parathyroid carcinoma, both in sporadic types and in cases with some familial clustering[6]. Parathyroid adenomas occur rarely in pregnancy, with the risk to both the mother and child directly connected to the level of serum calcium[7,8]. Parathyroid carcinoma is even more rare[9]. A case report of a woman with two subsequent pregnancies and parathyroid carcinoma is presented in this paper.

CASE REPORT

A 24-year-old woman had severe hyperemesis gravidarum during pregnancy, with constant nausea and vomiting 3-4 times daily. Symptoms started in the 10th week and persisted until the end of pregnancy, sometimes accompanied by fatigue and weakness. Vaginal delivery was at 37 wk of pregnancy. Shortly after the birth, her infant had neonatal convulsions; laboratory tests showed severe prolonged hypocalcemia of the child, and the mother’s calcium was checked. The mother’s level of calcium was high, and she was referred to an endocrinologist. High parathyroid hormone (PTH) and low phosphorus pointed to hyperparathyroidism. Initial laboratory results confirmed that suspicion: calcium was 3.62 mmol/L (normal range, 2.14-2.53 nmol/L); ionized calcium, 1.87 mmol/L (normal range, 1.18-1.32); phosphorus, 0.53 mmol/L (normal range, 0.79-1.42 nmol/L); alkaline phosphatase, 187 U/L (normal range, 64-153 U/L); bone alkaline phosphatase, 133 U/L (normal range for premenopausal women, 14.2-42.7 U/L); and intact PTH, 36 pmol/L (normal range, 1-6.0 pmol/L). The patient had no previous history of familial hyperparathyroidism or other endocrine conditions, neck irradiation, chronic renal disease or kidney stones. There were no systemic manifestation of hypercalcemia, and later bone densitometry indicated osteoporosis (T score of the lumbar spine was -3.8) but without bone fractures. Neck Doppler ultrasound recognized an enlarged lower-right parathyroid gland, described as a well-defined mass hypoechoic to thyroid tissue with a homogenous echo pattern measuring 21 mm × 15 mm × 15 mm with few vascular structures (PTH in aspirate was higher than 150 pmol/L, Figure 1). Tc-99m sestamibi planar scan showed an area of increased uptake on the right side of the neck, additional evidence of hyperfunctioning parathyroid tissue. A pinhole collimator was used to increase the resolution of scintigraphy Fine needle aspiration showed epithelial cells with pronounced anisonucleosis (variation in the size of the cell nuclei). The cytoplasmic borders were not sharply defined; the described cells had many naked nuclei. Sliver reaction (Grimelius) stained weekly positive. Hypercalcemia was treated by hydration with isotonic sodium chloride solution, loop diuretics and pamidronate. Two months after delivery, the patient underwent surgical removal of the described parathyroid gland. The removed gland measured 2 cm × 3 cm, and the pathological report noted tissue made up of main and oxyphil cell types. There was no significant remodeling of the stroma cells or polymorphism; tumor cells were monotonous, small cells with focal cytological atypia. Mitotic figures were not observed (Figure 2A). The tumor was surrounded by a thick capsule, with cells infiltrating the capsule without breaking through it (Figure 2B). There was no invasion of tumor cells in blood vessels and no invasion of the surrounding fat tissue. However, malignant cells surrounded blood vessels in the tumor tissue, and the final pathological diagnosis was atypical adenoma of the parathyroid gland. The patient was repeatedly followed after surgery: she was normocalcemic and became pregnant again. The time interval between the two pregnancies was 15 mo. During the second pregnancy, calcium levels were normal, and the patient had no nausea or sickness, but in the third trimester her TSH level dropped significantly (TSH < 0.05 mIJ/L, normal range 0.4-4.5 mIJ/L). Free T3 and T4 remained in the normal range; thus, she was not treated with thyrostatic drugs. After the second delivery, while lactating, her calcium level rose again (3.48 mmol/L). Other lab results suggested a recurrence of hyperparathyroidism (high alkaline phosphatase 158 IU and PTH 12 pmol/L). The second baby had no convulsions or hypocalcemia after birth, unlike the first. A new neck ultrasound described a solitary mass measuring 5 mm × 3 mm × 5 mm in the area of the previous surgery (Figure 3). An enlarged lymph node was present in the pretracheal region (lower third of neck) (Figure 4A). Fine needle aspiration of the solitary mass described naked nuclei and malignant cells with pronounced macronucleosis and intranuclear inclusions, leading to a diagnosis of carcinoma of the parathyroid gland. The same cytological description was found in an aspirate of a pretracheal node, confirming metastasis of the parathyroid carcinoma. Single photon emission computed tomography (SPECT) of the neck and mediastinum showed no significant focal uptake of Tc-99m sestamibi in the region of the neck and mediastinum. Shortly after delivery, thyrostatic drugs were introduced in therapy. The patient underwent a second surgery: the tumor mass was resected en bloc, together with contiguous tissues to which the tumor adhered. Other parathyroid glands were not removed. Tracheoesophageal, paratracheal, and upper mediastinal lymph nodes were excised; due to hyperthyroidism total thyroidectomy was performed as well. The pathology report described parathyroid carcinoma with mitotic figures, trabecular pattern and invasion of skeletal muscle (Figure 4). There were areas of tumor necrosis, and immunohistochemical results showed that the tissue was positive for PTH. Metastases of the parathyroid tumor were also found in the pretracheal lymph nodes. Postoperative hypocalcemia was prolonged but not severe. Patient received supplemental calcium and vitamin D, together with levothyroxine. In further evaluation, the levothyroxine dosage was modified according to the TSH level. Chromogranin A levels were normal (44 g/L, normal levels < 100 g/L), and there were no elements of multiple endocrine neoplasia. Gradually, the calcium level increased, and vitamin D and calcium supplementation were excluded from therapy. A year later, magnetic resonance imaging of the neck and mediastinum showed a lymph node enlarged to 12 mm, located dorsally from the right subclavia. The consulted oncologist advised that surgical treatment was an option (disease was not disseminated at that point), and a third surgery was performed, removing all tissue surrounding the malignant parathyroid gland, lymph nodes and local metastases. Following the surgery, hypercalcemia persisted. Early SPECT images performed 15 min after Tc-99m sestamibi injection showed two foci of radiopharmaceutical uptake anterior to the lower third of the neck region. Delayed tomographic images obtained 2 h after Tc-99m sestamibi injection showed no significant focal uptake of radiopharmaceutical in the neck and mediastinum region. Focal accumulation of fluorodeoxyglucose (F-18 FDG) was observed in several enlarged lymph nodes of the right axillary region, and diffuse F-18 FDG uptake was observed in the right breast (Figure 5). Additional ultrasonography and fine needle aspiration cytology of one of the enlarged axillary lymph nodes were obtained (inflammatory changes). Breast ultrasonography found no suspicious-looking lesions. During the last neck exploration (fourth surgery), the surgeon described tumor formation on the left side of the neck, with subcutaneous location and muscle infiltration. A right paratracheal tumorous mass was located behind the right carotid bifurcation. The pathology report of the tissue was identical to that described in prior surgeries. Hypercalcemia persisted and was difficult to control, even with a combination of pamidronate, cinacalcet and loop diuretic. Calcium is a tumor marker that indicates a persistence of small, disseminated, hormonally active metastases. Further F-18 FDG positron emission tomography-computed tomography (PET/CT) evaluation is planned, in addition to a test for the HRPT2 mutation.

DISCUSSION
Parathyroid cancer is a rare condition, and only few cases have been reported during pregnancy in the literature[9-13]. This condition is associated with significant neonatal morbidity and mortality, as well as maternal morbidity, and it is very difficult to treat[12,13]. In this case report, the described patient had two consecutive pregnancies with good outcomes both for mother and children, despite later poor prognosis for the mother due to malignant disease. Hyperemesis gravidarum, e.g., nausea, fatigue and weakness, are non-specific symptoms in pregnancy, but they are also symptoms of an elevated calcium level. The first pregnancy obscured the diagnosis of hypercalcemia. During the second pregnancy, the patient was normocalcemic. This result could be explained by the specific physiology of pregnancy, including hemodilution, hypoalbuminemia and maternal hypercalciuria, caused by an increase of the glomerular filtration rate. Sickness and vomiting in pregnancy usually start before the 9th wk and, in most cases, resolve by 16 wk of pregnancy. Otherwise, hypercalcemia is one possible cause. Nausea and vomiting are not the only clinical manifestation described in similar cases. Some of those patients have had hypertension, abdominal pain, pancreatitis and pre-eclampsia. For all of these patients, parathyroid carcinoma was diagnosed during pregnancy, and most of them underwent surgery in the third trimester[9-13].

Tc-99m sestamibi scintigraphy has been used for the detection of hyperfunctioning parathyroid tissue, including parathyroid carcinoma[14]. Tc-99m sestamibi uptake correlates with parathyroid oxyphil cell content and the size of hyperfunctioning parathyroid tissue. False-negative sestamibi scans can occur with parathyroid glands that contain predominantly clear cells, small size of the hyperfunctioning parathyroid tissue and rapid wash-out of the radiopharmaceutical from parathyroid cells[15]. A finding of focal accumulation of Tc-99m sestamibi in the lower third of the neck on early images and no significant uptake of radiopharmaceutical on delayed images is most likely due to rapid wash-out of Tc-99m sestamibi from the tumor cells.
Following the first surgery, the next scan was negative. F-18 FDG PET/CT is recognized as a powerful tool to detect tumors, especially malignant ones, due to the increased glucose metabolism of tumor cells[16]. FDG PET/CT is used in parathyroid carcinoma to detect recurrent disease. A negative finding on FDG PET/CT is most likely due to small tumor size.

There are no official guidelines for the treatment of hyperparathyroidism in pregnancy; even less is known about how to treat parathyroid carcinoma. The options are a conservative approach or surgery. Both approaches carry the risk of drug and procedure side effects, though the risk imposed by the elevated calcium level is sometimes greater. If surgery is an option, it should be performed in the third trimester of pregnancy. A literature analysis described 16 cases of primary hyperparathyroidism treated surgically after 27 wk of gestation, and carcinoma was found in a high percentage: 12.5% of cases. These patients had a low postoperative incidence of clinically significant complications for both the fetus and the mother[17]. When overt hyperparathyroidism is diagnosed in the postpartum period, surgery is the first choice of treatment. If parathyroid cancer is suspected (on the basis of the clinical picture and cytology, even before confirmation by pathology report), complete surgical resection with negative margins and removal of surrounding lymph nodes is the recommended course of action. In this case, the first pathological report was atypical adenoma. Atypical parathyroid adenomas have some histological findings that are suggestive of cancer but not enough to make the diagnosis. Atypical adenomas have a thick capsule, fibrous trabeculae, and a trabecular growth pattern with nuclear pleomorphism; they have no local or vascular invasion and no lymph node or distant metastasis[18].

This case suggests that any unusual parathyroid histology should be reviewed, and re-resection should be performed if there is suspicion of carcinoma. In such cases, pregnancy should not be a reason for withholding aggressive surgery, especially in very young patients.

COMMENTS
Case characteristics
A 24-year-old female patient with parathyroid carcinoma and two consecutive pregnancies.

Clinical diagnosis

Hypercalcemia, hyperparathyroidism.
Differential diagnosis

Adenoma of the parathyroid gland.

Laboratory diagnosis

Calcium, 3.62 mmol/L (normal range, 2.14-2.53 nmol/L); ionized calcium, 1.87 mmol/L (normal range, 1.18-1.32); phosphorus, 0.53 mmol/L (normal range, 0.79-1.42 nmol/L); alkaline phosphatase, 187 U/L (normal range, 64-153 U/L); bone alkaline phosphatase, 133 U/L (normal range for premenopausal women, 14.2-42.7 U/L); intact parathyroid hormone (PTH), 36 pmol/L (normal range, 1-6.0 pmol/L). PTH in aspirate of right lower parathyroid gland higher than 150 pmol/L.

Imaging diagnosis

Neck ultrasound; enlarged right lower parathyroid gland (well-defined mass hypoechoic to thyroid tissue with a homogenous echo pattern measuring 21 mm × 15 mm × 15 mm. Tc-99m sestamibi scan; an area of increased uptake on the right side of neck.

Pathological diagnosis

Initial pathological diagnosis atypical adenoma of parathyroid gland; tissue made up of main and oxyphil cell-type, no significant remodeling of stroma cells or polymorphism, tumor cells monotonous, small cells with focal cytological atypia, mitotic figures not observed. Tumor is surrounded by thick capsule; cells infiltrate capsule, not breaking through. There is no invasion of tumor cells in blood vessels and no invasion of surrounding fat tissue. Next pathology report described a parathyroid carcinoma with mitotic figures, trabecular pattern and invasion of skeletal muscle.

Treatment

In five years, four consecutive surgeries were performed to remove tissue surrounding the malignant parathyroid gland, lymph nodes and local metastases. Hypercalcemia was difficult to control with a combination of pamidronate, cinacalcet and loop diuretic.

Term explanation

HRPT2 gene or parafibromin is a tumor suppressor gene associated with the development of parathyroid carcinoma in both sporadic types and some familial clustering cases.

Experiences and lessons

This case report represents a patient with parathyroid carcinoma and two pregnancies. Pregnancy itself can obscure proper diagnosis of the disease, as the unique physiology of pregnancy can alter clinical findings. It is necessary to be aggressive during the surgical treatment of parathyroid carcinoma.

Peer review

This is an interesting case report clarifing the clinical findings of a 24-year-old female patient with parathyroid carcinoma and two consequent pregnancies with good outcome, despite poor prognosis due to malignant disease. Generally, the manuscript was straight-forward and well-written on this topic. This article is of potential interest to the readers.
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Figure 1  Doppler ultrasound of parathyroid gland showing well-defined hypoechoic mass with color signals of few surrounding vascular structures and Tc-99m sestamibi planar scan with pinhole collimator, 10 min  post injection.
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Figure 2  Pathology image of atypical adenoma. A: No significant remodeling of stroma cells or polymorphism, tumor cells are monotonous, small cells with focal cytological atypia without mitotic figures; B: Pathology image of atypical adenoma with tumour cells infiltrating thick fibrous capsule.
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Figure 3  Doppler ultrasound of parathyroid carcinoma: small solitary mass in the area of previous surgery.
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Figure 4  Pathology image of parathyroid carcinoma. A: Mitotic cells; B: Infiltrating skeletal muscle.
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Figure 5  Positron emission tomography/low-dose X-ray computed tomography (positron emission tomography/low-dose computed tomography) with F-18 FDG. Focal accumulation is observed in enlarged lymph nodes of the right axillary region and diffuse uptake is observed in the right breast.
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