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Dear Editor,

Serum calcium level usually decreases during pregnancy due to 

hemodilution; thus, hypercalcemia in pregnancy should be fol-

lowed by parathyroid hormone (PTH) measurement to exclude 

parathyroid dysfunction. We report a case of severe hypereme-

sis gravidarum combined with hypercalcemia that led to two 

consecutive pregnancy losses. This report was approved by the 

Ethics Committee of Beijing Obstetrics and Gynecology Hospital, 

Beijing, China (2017-KY-011-02) and was conducted in accor-

dance with the 1964 Helsinki Declaration and its amendments. 

The study protocol was approved by the Institutional Committee 

on human research. The patient provided written informed con-

sent to publish her case. In July 2019, a 28-year-old pregnant 

woman at 13 gestational weeks (GWs) presented to the Internal 

Medicine Department of Beijing Obstetrics and Gynecology 

Hospital, Beijing, China, with a chief complaint of intermittent 

nausea and vomiting. During this visit, the patient tested positive 

for urine ketone bodies (+4), hypokalemia, and hypercalcemia 

(Table 1). Neither kidney stone nor nephrocalcinosis was found 

in abdominal ultrasound examinations. After necessary nutri-

tional supplementation, she tested negative for urinary ketone 

bodies. With a diagnosis of hyperemesis gravidarum and hyper-

calcemia of unknown origin, the patient was discharged and re-

ferred to the Endocrinology Department for further evaluation. 

Notably, the patient was diagnosed as having hyperemesis grav-

idarum accompanied by hypercalcemia, and she had a miscar-

riage at 10 GWs three years ago. 

The patient consulted an endocrinologist at GW 14, and her 

laboratory workup results showed elevated intact PTH (iPTH) 

and serum calcium levels, and low serum phosphorus level (Ta-

ble 1). Ultrasonography of the parathyroid gland revealed a le-

sion of approximately 0.6×0.4 cm at the posterior pole of the 

left lobe of the parathyroid. The lesion was hypoechoic and in-

homogeneous, with a clear border and visible blood flow signals 
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Table 1. Serum calcium, phosphorus, and iPTH levels in the clini-
cal course of the patient

Major clinical event Pre-MWA Post-MWA Miscarriage

Gestational weeks 13 14 17 19 21

Serum calcium (mmol/L)* 2.87 2.72 1.78 1.82 1.81

Serum phosphorus (mmol/L)* 0.58 0.62 0.56 0.88 1.14

iPTH (pg/mL)* 165.3 27.3

*Reference intervals: serum calcium, 2.10–2.55 mmol/L; serum phospho-
rus, 0.74–1.52 mmol/L; iPTH, 12–88 pg/mL. 
Abbreviations: iPTH, intact parathyroid hormone; MWA, microwave ablation.

Table 2. Clinical cases of PHPT with hyperemesis gravidarum in pregnancy

Characteristics Case 1 [8] Case 2 [9] Case 3 [10] Case 4 [Present case]

Age (yr) 27 22 23 28

Gestation history G1P0 G2P1 G1P0 G2P0

Average serum calcium level (mmol/L) 2.92 4.38 3.19 2.96

Gestational age of diagnosis (week) 17 11 15 14

Intervention Parathyroidectomy Parathyroidectomy Parathyroidectomy MWA

Pregnancy outcome Intrauterine death Preeclampsia Uncomplicated Intrauterine death

Delivery outcome Miscarriage Cesarean section Vaginal delivery Miscarriage

Abbreviations: PHPT, primary hyperparathyroidism; G, gravidity; P, parity; MWA, microwave ablation.

detected by color Doppler flow imaging (HITACHI Ascendus, 

Tokyo, Japan). These results were consistent with a diagnosis of 

parathyroid hyperplasia or primary hyperparathyroidism (PHPT) 

in light of the hypercalcemia and increased serum iPTH level. 

At GW 17, ultrasound-guided microwave ablation (MWA) of the 

parathyroid gland was performed under local anesthesia with li-

docaine. Although the patient’s iPTH, serum calcium, and phos-

phorus levels returned to normal shortly after the intervention 

(Table 1), she was admitted again at GW 19 for severe malnutri-

tion and experienced miscarriage followed by induced abortion. 

PHPT causes excessive PTH secretion, which can lead to os-

teoporosis, kidney stones, fragile fracture, high calcium crisis, 

and serious maternal and fetal adverse outcomes during preg-

nancy [1]. A previous study indicated that 68% of pregnant wo

men with PHPT experienced maternal complications such as 

preeclampsia, polyhydramnios, and spontaneous abortion, and 

80% suffered fetal/neonatal complications such as fetal growth 

restriction, intrauterine fetal death, neonatal tetany, and neona-

tal death [2]. Among cases of miscarriage associated with PHPT, 

the severity of the complications was positively correlated with 

the elevated serum calcium levels [3]. More strikingly, 72% of 

pregnant women with PHPT have had at least one spontaneous 

miscarriage [4]. However, the common but non-specific clinical 

presentations of PHPT, such as nausea, vomiting, and fatigue, 

are similar to those of pregnancy, and therefore PHPT diagnosis 

is often missed or inappropriately treated as plain hyperemesis 

gravidarum. An additional challenge in the diagnosis of PHPT in 

pregnancy is that serum calcium is physiologically hemodiluted 

during pregnancy, and thus its pathological increase is much 

less noticeable.

Surgery is recommended for patients with PHPT in pregnancy, 

if the serum calcium level is ≥2.85 mmol/L; if it is <2.85 mmol/L, 

conservative treatment such as a low calcium diet, hydration, 

diuresis, and/or calcitonin administration should be considered 

[5]. Some experts have suggested that surgery should be per-

formed when the serum calcium level is >3 mmol/L, and that 

the intervention strategy should be determined by the gestational 

stage, hypercalcemia severity and symptoms, and patient pref-

erence [6]. In the present case, the patient received MWA in-

stead of conventional surgery to avoid potential adverse effects 

due to general anesthesia, surgery wound, and bleeding. MWA 

has been successfully adopted as a minimally invasive thera-

peutic alternative to surgery for some patients, including preg-

nant women, who are intolerant to or unwilling to undergo para-

thyroidectomy under general anesthesia [7].

A literature review revealed three similar reports on hypereme-

sis gravidarum combined with PHPT in pregnancy (Table 2) [8 - 

10]. All three cases underwent parathyroidectomy but had di-

verse pregnancy outcomes. In the present case (case 4 in Table 

2), miscarriage occurred three weeks after MWA, which was 

likely due to the long-term malnutrition and hyperparathyroid-

ism condition. 

In summary, serum calcium and PTH levels should be moni-

tored in pregnant women who present with severe and constant 

hyperemesis gravidarum to exclude the possibility of PHPT, which 

poses a significant risk of maternal/fetal complications, includ-

ing miscarriage. 
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