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SUMMARY
Parathyroid carcinoma is very rare in pregnancy. Clinical 
features are similar to primary hyperparathyroidism. A 
38-year-old pregnant woman had repeated hospital 
admissions for palpitations, headaches, dizziness 
and polydipsia. Blood investigations showed severe 
hypercalcaemia with raised parathyroid hormone 
and 24-hour ECG showed ventricular bigeminy and 
premature ventricular contractions. Neck ultrasound 
showed a lesion in the right thyroid lobe. Consequently, 
she underwent an en bloc resection of the right 
parathyroid and thyroid lobe at 23 weeks gestation. 
Histology results confirmed parathyroid cancer. This case 
highlights the complexities of identifying hypercalcaemia 
in pregnancy due to the overlapping features with 
common disorders of pregnancy. Early recognition and 
timely surgical management can prevent maternal and 
fetal complications. Also, the case demonstrates the 
value of interprofessional collaboration between different 
specialities in providing quality care and improving 
outcomes. An abridged version of this case was 
presented at European Congress of Endocrinology 2021.

BACKGROUND
Parathyroid carcinoma is a rare entity with an esti-
mated prevalence of 0.005% of all cancers types.1 
It accounts for 0.5%–5% of all cases of primary 
hyperparathyroidism (PHPT).1–4 In contrast to 
PHPT which is more common in women, parathy-
roid carcinoma occurs equally in men and women 
and can present a decade earlier than benign causes 
of PHPT.5 The aetiology is largely unknown with 
prior neck radiation and rare genetic syndromes 
such as familial hyperparathyroidism, multiple 
endocrine neoplasia type 1 and type 2A, and hered-
itary hyperparathyroidism-jaw tumour syndrome 
associated with an increased risk of the disease.2 6

Parathyroid carcinoma in pregnancy is extremely 
rare with fewer than ten cases previously reported 
in literature.7–9 Patients can present in a similar 
manner to PHPT with symptoms of hypercalcaemia 
such as fatigue, abdominal pain, depression, thirst, 
constipation and depression. Long-term effects of 
significant hypercalcaemia include cardiac arrhyth-
mias, bone disease and nephrolithiasis.10 Although 
PHPT is one of the main causes of hypercalcaemia 
in pregnancy, other factors such as renal failure, 
vitamin A/D toxicity, hyperparathyroidism, gran-
ulomatous diseases and malignancy can also cause 
hypercalcaemia.11

Diagnosis is challenging as it requires a high 
index of clinical suspicion and most cases are only 
confirmed on histology postoperatively.12 The 

vague nature of symptoms, entwined with the 
overlapping features of common disorders of preg-
nancy, makes recognition of parathyroid carcinoma 
in pregnancy challenging. A delay in treatment can 
significantly increase the risk of maternal and fetal 
complications.8 We present a unique case of para-
thyroid carcinoma in pregnancy where ventricular 
bigeminy was the presenting feature.

CASE PRESENTATION
A 38-year-old multiparous woman presented 
with severe palpitations at the start of her second 
trimester of pregnancy (15 weeks gestation). 
This was on a background of a 3-week history of 
increasing thirst, headaches, dizziness and fatigue. 
She had also visited her general practitioner prior to 
this on several occasions due to persistent vomiting 
where she was diagnosed with nausea and vomiting 
of pregnancy (NVP) and managed with antiemetics. 
The patient had no significant personal history and 
there was no family history of endocrine disease. 
Her obstetric history consisted of four caesarean 
sections with no complications. On clinical assess-
ment, her physical observations and examination 
were unremarkable. A 12-lead ECG demonstrated 
ventricular bigeminy with a normal heart rate. 
Admission blood investigations revealed hyper-
calcaemia (adjusted serum calcium 3.07 mmol/L 
(normal range 2.2–2.6 mmol/L)). The patient was 
given a provisional diagnosis of hypercalcaemia 
secondary to dehydration and managed with intra-
venous fluids. She responded well and thus was 
discharged the same day. However, the patient 
represented 1 week later with worsening symptoms.

INVESTIGATIONS
Blood investigations from the second admis-
sion showed hypercalcaemia 2.97 mmol/L, raised 
parathyroid hormone (PTH) 87 ng/L, low phos-
phate 0.79 mmol/L and mildly low vitamin D 
as shown in table  1. Magnesium, thyroid stimu-
lating hormone (TSH), urea and creatinine levels 
were within normal limits. Her 24-hour urinary 
calcium (6.1 mmol/24 hours) and creatinine 
(7.8 mmol/24 hours) levels were normal. A 24-hour 
ECG recording was performed to further explore 
the cause of palpitations and showed ventricular 
bigeminy and high frequency premature ventric-
ular contractions (PVCs) amounting to a burden of 
26%. Echocardiography showed a mildly dilated 
right atrium with good biventricular systolic func-
tion and there was no evidence of valvular abnor-
malities. An ultrasound of the neck was performed 
to evaluate the cause of severe hypercalcaemia. It 
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revealed a hypoechoic lesion measuring 15×11 mm in the poste-
rior aspect of the right lobe of the thyroid gland with no thyroid 
enlargement, retrosternal extension, tracheal deviation or patho-
logical lymph nodes. Additionally, it was difficult to determine if 
the lesion was intrathyroidal or extrathyroidal (figure 1). She also 
had a fetal growth scan which did not show any abnormalities.

DIFFERENTIAL DIAGNOSIS
There is a plethora of differential diagnoses that can result in 
persistent vomiting during pregnancy including NVP, hyperem-
esis gravidarum, acute fatty liver of pregnancy and infection.13 In 
the context of her clinical presentation, blood investigations and 
ECG changes, PHPT secondary to atypical parathyroid adenoma 
or parathyroid carcinoma were the main differentials and were 
supported by the ultrasound findings.

TREATMENT
A multidisciplinary approach was adopted with input from the 
cardiology, endocrine and obstetric teams. She was initially 
managed with intravenous fluids for hypercalcaemia and bisopr-
olol 2.5 mg for PVCs. She was also booked for serial growth scans 
to ensure her pregnancy was monitored more closely. Despite 
drinking copious amount of fluids at home, she continued to 
have severe hypercalcaemia needing multiple hospital atten-
dances for intravenous rehydration. Her case was discussed in 
the endocrine multidisciplinary team meeting as the ultrasound 
results were inconclusive (intrathyroidal vs extrathyroidal). 
Surgical management was deemed to be the most suitable option 
given her recurrent hospital admissions and potential risks to 
fetal well-being. At 23 weeks gestation, the patient underwent 

an urgent right unilateral neck exploration. During the proce-
dure, there was a high suspicion of cancer as the right parathy-
roid gland was enlarged and appeared to be invading the right 
thyroid gland. Hence an en bloc resection of the right parathy-
roid along with the right thyroid lobe was performed and sent 
for histology and immunohistochemistry.

OUTCOME AND FOLLOW-UP
The patient recovered well postoperatively. Her histology 
showed a thick fibrous capsule composed mainly of follicle-like 
structures and sheets of cells (predominantly chief cells with 
minimum oxyphil cells). Three separate nodules were identified 
outside the main nodule with similar architectural and cytolog-
ical features which were infiltrating the surrounding connective, 
adipose and thyroid tissue. Perineural invasion was also seen. 
On immunohistochemistry, most of the tumour cells had posi-
tive staining for parafibromin and focal PGP9.5 staining. Ki67 
showed a proliferative index in the busiest area of 2%. Although 
the morphological appearance was consistent with parathyroid 
carcinoma with capsular, perineural and thyroid tissue invasion, 
immunohistochemistry was not entirely supportive. After further 
discussion between the medical, surgical and pathology teams a 
diagnosis of parathyroid carcinoma was confirmed.

On follow-up 2 weeks after the surgery, her repeat blood 
investigations showed a mildly raised TSH (6.8 mU/L) with 
normal calcium and PTH. She was started on Levothyroxine for 
biochemical hypothyroidism. Figure 2 shows her serial calcium 
levels throughout the pregnancy. Given the rarity of her diag-
nosis, she also underwent genetic testing to check for germline 
mutations in MEN1, CDC73, CASR, GNA11, CDKN1B, RET, 

Table 1  Blood investigations throughout the pregnancy

Weeks of pregnancy

 �  15/40 16/40 18/40 19/40 20/40 21/40 22/40 23/40 24/40 26/40 30/40 35/40

Calcium
(2.1–2.6 mmol/L)

3.07 2.97 3.03 2.87 3.06 3.09 2.95 2.90 2.55 2.35 2.45

PTH
(1.6–6.9 pmol/L)

87.00 68.00 18.00 5.90

Phosphate
(0.74–1.4 mmol/L)

0.79 0.86 0.68 0.83 0.85 0.79

TSH* 1.30 2.10 2.40 6.80 7.20

Vitamin D
(≥30 ng/mL)

43.00 58.80

*Trimester-specific normal range of TSH is: trimester 1: 0.04–3.77 μIU/mL; trimester 2: 0.30–3.21 μIU/mL and trimester 3: 0.60–4.50 μIU/mL.
PTH, parathyroid hormone; TSH, thyroid stimulating hormone.

Figure 1  Ultrasound of the thyroid gland showing a well-defined 
hypoechoic lesion measuring 15 mm by 11 mm. Figure 2  Serial adjusted serum calcium levels during pregnancy.
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GCM2 or AP2S1 which can cause hereditary tumour syndromes 
in line with guidance.14 15 There was no evidence of germline 
mutations found in her case. Her calcium and thyroid levels 
were routinely monitored for the remainder of her pregnancy. 
She underwent an elective caesarean section at 39 weeks gesta-
tion based on personal preference with good maternal and fetal 
outcomes.

DISCUSSION
Our case highlights some key learning points in recognising 
and managing parathyroid carcinoma in pregnancy. First, it 
demonstrates the challenges around symptom recognition 
particularly in patients presenting with cardiac abnormalities 
which can lead to underdiagnosis and delays in treatment. The 
most common ECG findings of hypercalcaemia are a short-
ened ST segment, reduced QT interval, varying degrees of 
heart block and ventricular conduction defects.16 17 However, 
arrhythmias are uncommon with only one case of ventricular 
bigeminy secondary to a parathyroid adenoma previously 
reported.14 Serious maternal complications of hypercalcaemia 
may occur in cases of delayed or no treatment and include 
bone fractures, pancreatitis, parathyroid crisis, pre-eclampsia 
and hyperemesis gravidarum. Fetal complications such as 
premature birth, intrauterine growth restriction, neonatal 
hypocalcaemia, stillbirth and hypoparathyroidism have also 
been reported.18

Neck ultrasound is the investigation of choice in preg-
nancy for localisation. Parathyroid carcinoma is distinguish-
able from typical parathyroid adenoma on ultrasound based 
on the following features: larger size, heterogeneous echotex-
ture, irregular shape, intranodular calcifications and suspi-
cious lymph nodes.19 In cases where ultrasound results are 
inconclusive, a Technetium-99m sestamibi scitingraphy can be 
considered.20 However, differentiating between parathyroid 
carcinoma and atypical parathyroid adenoma remains a chal-
lenge as many of the intraoperative and histological features 
overlap. In our case, capsular invasion and a steep drop in PTH 
levels from 87 pmol/L to 18 pmol/L were observed post-surgery 
which were similar to previous cases of parathyroid carcinoma 
in pregnancy.8 Furthermore, reduced parafibromin expression 
on immunohistochemistry usually suggests parathyroid carci-
noma7 21 but this was not seen in our case. In addition, capsular 
and/or vascular invasion can also suggest parathyroid carcinoma 
over atypical adenoma.22

It is well established that parathyroid carcinoma is associ-
ated with significantly elevated preoperative PTH levels.23–25 
However, as a normal physiological response to pregnancy, 
PTH levels decrease to the low-normal range (10%–30% of 
the non-pregnant value) during the first and second trimester 
and normalise by term26–28 while ionised calcium levels remain 
relatively constant throughout pregnancy.26 These physiological 
changes could account for the levels observed in our case.

Due to the paucity of guidelines, management of parathyroid 
carcinoma in pregnancy needs to be individualised to optimise 
maternal and fetal well-being using a multidisciplinary approach. 
In our case, early involvement of the endocrine and obstetric 
team after confirmation of the biochemical diagnosis enabled 
adjustments to be made in order to provide optimal antenatal 
care. Surgery remains the definitive treatment of choice with 
the second trimester being the safest time to proceed; although 
cases have also been reported during the first and third. Surgical 
options comprise of minimally invasive parathyroidectomy for 
high-risk pregnancies or a four gland exploration.29
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