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Objective. To report a case of primary hyperparathyroidism in a pregnant patient, report the obstetric and neonatal outcomes,
and review the relevant literature. Results. A 29-year-old primigravida was successfully treated for PHP with minimally invasive
resection of a parathyroid adenoma in the second trimester of pregnancy. A healthy baby girl was delivered at 37-week gestation
with an unremarkable neonatal course. To the best of our knowledge, this is the second case report in the literature utilizing
intraoperative PTH during a parathyroidectomy in a pregnant woman. Conclusions. Primary hyperparathyroidism is a rare life-
threatening condition that can present during pregnancy. The diagnosis can be difficult to establish during pregnancy, given the
nonspecific symptoms related to hypercalcemia. However, a better understanding of the condition, improved diagnostic studies,
and well-organized multidisciplinary management decisions can significantly reduce the morbidity and mortality associated with
the disease during pregnancy. This case report is presented to highlight the value of early diagnosis and appropriate management
of PHP during pregnancy.

1. Introduction

Primary hyperparathyroidism (PHP) is the most common
cause of hypercalcemia seen in the outpatient setting with
a prevalence of 0.15% in the general population [1, 2].
Women are affected with PHP 3 times more commonly than
men [1]. The occurrence of PHP during pregnancy is a
rare event, with less than 200 cases reported in the English
literature. The incidence of PHP in pregnant reproductive
age women is reported to be 8/100,000 population/year [1].
The most common cause of primary hyperparathyroidism in
pregnancy is a single adenoma, representing 85% of all cases,
followed by 10% from primary parathyroid hyperplasia,
3% from multiple adenomas, and 2% from parathyroid
cancer [2, 3]. Between 23 and 80% of patients with
PHP are asymptomatic [1, 4]. Symptoms associated with
hypercalcemia are often variable and vague in nature leading
to a potential delay in the diagnosis and management of this
important disorder during pregnancy [5, 6]. The pregnant
state presents a challenge to the diagnosis of hypercalcemia

related to the many physiological changes that occur [2, 7, 8].
In fact, the most common indicator of hyperparathyroidism
during a pregnancy is the development of neonatal tetany
[9–13]. Maternal complication rates related to PHP during
pregnancy have been reported to be as high as 67% [13],
and fetal complications are reported to occur in up to 80%
cases [14]. Early recognition of the condition, followed by
appropriate management and treatment, has been shown
to significantly reduce these complications. Several different
medical regimens have been tried with varying degrees of
success. As exemplified by our case, it is recommended
that women with PHP during pregnancy should undergo
parathyroidectomy during the second trimester to minimise
complications [15, 16].

2. Case Report

A 29-year-old primigravida (G1P0A0) African American
woman presented during her 18th week of gestation with
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Figure 1: Ultrasound image demonstrates a hypoechoic mass, 1.9
× 0.4 × 1 cm, inferior and posterior to the right lobe of the thyroid,
consistent an enlarged right inferior parathyroid gland.

a one-day history of nausea and vomiting. She had expe-
rienced an unremarkable pregnancy up until this time.
She denied any history of abdominal pain, dysuria, con-
stipation, polydipsia, polyuria, weight loss, anorexia, or
muscle weakness during her pregnancy. She had no history
of calcium disorders, kidney stones, fractures, osteoporo-
sis or endocrinopathies. Family history was negative for
calcium disorders, kidney stones, fractures, osteoporosis,
endocrinopathies or parathyroid disorders. She was taking
prenatal multivitamins as prescribed. She was not taking
thiazide diuretics, antacids, or lithium which could influence
her calcium status.

On physical examination, she was well nourished and in
no distress. Her blood pressure was 110/68 mmHg, heart
rate 60/min and regular, respiratory rate 18/minute, and
weighed 295 pounds (134 kg) with a height of 62 inches
(157.5 cm). Examination of her neck revealed a 30 gm goiter
without any nodules or bruits. There were no palpable neck
masses, jaw abnormalities, or cervical or supraclavicular
lymphadenopathy. On abdominal examination, there was
evidence of a palpable uterus up to 2 cm below the umbilicus,
consistent with an 18-week gestation. There was no edema of
her extremities. She had no kyphosis or bone tenderness. The
remainder of the systemic examination was unremarkable.

Initial laboratory evaluation revealed severe hypercal-
cemia with a calcium level 13.9 mg/dL (reference range 8.5–
10.3), albumin 3.3 g/dL (3.2–5.5), and a phosphorous level
2 mg/dL (2.4–4.1). She had normal renal function with a
low potassium level 3.0 mmol/L (3.5–5.0), related to eme-
sis. Her 1,25-dihydroxycholecalciferol level was 94.3 ng/mL
(reference range 15.9–55.6), 25-hydroxyvitamin D level
40 ng/mL (8.9–46.7), and parathyroid-hormone-related pep-
tide (PTHrp) was <0.3 pmol/L (0.0–1.5). EKG showed
right bundle branch block with a normal QT interval. An
endocrine consult was ordered in view of her significant

Figure 2: H&E staining; magnification ×40; demonstrates a
parathyroid adenoma composed of chief cells with some oxyphil
cells in a delicate capillary network.

hypercalcemia. On further workup, she was found to have
an elevated PTH level 261.8 pg/mL (16–48 pg/mL) and a
urinary calcium level 479 mg/24 hr (reference range 100–
300 mg/24 h) confirming a diagnosis of primary hyper-
parathyroidism and ruling out familial hypocalciuric hyper-
calcemia. Laboratory workup was inconsistent with vitamin
D intoxication, milk alkali syndrome, or malignancy. She was
biochemically euthyroid.

Ultrasonography of her neck revealed a hypoechoic
nodule suggestive for an enlarged right inferior parathyroid
gland measuring 1.9 × 0.4 × 1 cm. It was seen just deep
to the inferior aspect of the right lobe of the thyroid gland
(Figure 1). An obstetrical ultrasound confirmed a live single
intrauterine gestation consistent with 18-week of gestation.

She was initially managed with conservative measures
namely, a eucalcemic diet and aggressive hydration with
minimal improvement in her clinical or biochemical status.
Due to her persistent symptomatic hypercalcemia despite
conservative measures, the decision was made to perform
an elective parathyroidectomy of the enlarged parathyroid
gland. She underwent a minimally invasive right inferior
parathyroidectomy at 18-week gestation. There was a marked
drop in the intraoperative PTH levels from 203 pg/mL
initially to 28.5 pg/mL at 10 minutes after the removal of the
enlarged parathyroid gland, confirming a successful opera-
tion. Postoperative calcium and PTH levels were 9.4 mg/dL
and 28.5 pg/mL, respectively. Pathological evaluation of the
resected mass demonstrated a parathyroid gland weighing
700 mgs. Histopathologic examination of the parathyroid
gland was consistent with a parathyroid adenoma (Figure 2).
The patient was discharged home on postoperative day
number one with a normal calcium level. The remainder
of her pregnancy was uncomplicated until week 37 of her
gestation.

At 37-week gestation, induction of labor was necessary
due to preeclampsia. Her corrected calcium level at that
time was 10.3 mg/dL. The patient delivered a healthy baby
girl weighing 5 pounds and 11 ounces (2.27 kg) with
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APGAR scores at both 1 and 5 minutes of 9/10. The baby
was normocalcemic with a calcium level of 8.8 mg/dL and a
PTH level of 109 pg/mL on day 2. The mother and baby were
discharged home on the third day after delivery.

The patient remained normocalcemic 1 year post-op
with a parathyroid level of 54 pg/mL.

3. Discussion

PHP as a cause of hypercalcemia is typically a benign disease
of the elderly. However, when present during pregnancy,
it may be a rare cause of life-threatening hypercalcemia.
Maternal complication rates related to PHP during preg-
nancy have been reported to be as high as 67% [13],
and fetal complications are reported to occur in up to
80% cases [14]. Early identification and management of
this condition in pregnancy can significantly reduce fetal,
neonatal, and maternal morbidity and mortality associated
with this important condition.

3.1. Calcium Homeostasis during Pregnancy. During preg-
nancy, maternal calcium homeostasis adapts to provide
calcium for the developing fetus. Many of the physiological
changes associated with pregnancy present a challenge to the
diagnosis of hypercalcemia, namely, hemodilution related
to intravascular fluid expansion, an increase in glomerular
filtration rate resulting in maternal hypercalciuria [17] and
gestational hypoalbuminemia [18]. A physiologic fall in
serum albumin leads to a fall in total calcium levels; however,
ionized calcium levels are similar to the nonpregnant state
[19]. The lower levels of total serum calcium seen in
pregnancy may mask mild hypercalcemia if correction for a
lower albumin is not performed [20].

The increased calcium demands during pregnancy are
primarily meet via the enhanced maternal intestinal cal-
cium absorption [21] related to increased Vit D1,25OH
production [17], with a 2-fold increase in intestinal calcium
absorption occurring during pregnancy [22]. In our patient,
1,25-dihydroxycholecalciferol levels were nearly twice the
upper limit of the healthy subject range. Biologically active
1,25-dihydroxycholecalciferol is elevated 2-fold as a result of
the increased activity of maternal 1 α hydroxylase activity
under the regulation of PTHrp, prolactin, estradiol, and
human placental lactogen rather than direct stimulatory
effects of intact PTH [2, 23–25].

A term infant requires about 25–30 gms of calcium
for mineralization of its bones during fetal development
[23]. Approximately 80% of this calcium accumulation
occurs during the third trimester of pregnancy. Calcium
transfer occurs across a placental-fetal calcium gradient of
1.0 : 1.4 throughout pregnancy [2]. The fetal blood has a
higher concentration of calcium compared to maternal blood
resulting in suppression of fetal parathyroid development
until after delivery [26]. At birth, the neonate has relative
hypercalcemia and suppressed PTH levels.

In maternal primary hyperparathyroidism, the calcium
gradient is further elevated, resulting in a state of profound
fetal parathyroid gland suppression leading to a hypocal-
cemic state because of an inability to mobilize calcium

from bone and even fetal tetany in the neonatal period
[12, 15]. Neonatal calcium levels reach a nadir at 6–12 hours
postdelivery, related to parathyroid gland suppression and
the sudden loss of placental calcium transport, followed by
a gradual increase in the calcium level towards the adult
range over the following 7–14 days, as the parathyroid glands
recover [2, 23]. Fetal PTHrp and PTH participate in the
regulation of fetal calcium homeostasis [23, 27].

3.2. Diagnostic Workup. Routine prenatal testing does not
screen for PHP. A diagnosis of PHP in pregnancy should
be considered with the simultaneous findings of an elevated
total corrected calcium level (>9.5 mg/dL) or ionized calcium
level, hypophosphatemia (<2.5 mg/dL), and an elevated
serum PTH level in the absence of other causes of hypercal-
cemia [18]. Additionally, the diagnosis should be considered
in any patient who presents with the classic features of
hyperparathyroidism such as pancreatitis, fractures, or pep-
tic ulcer disease (PUD) [28]. It is necessary to exclude familial
hypocalciuric hypercalcemia, a benign inherited calcium
disorder, by quantifying an inappropriately low/normal 24
urinary calcium excretion in the setting of a high serum
calcium level, high/normal PTH, and a normal serum vita-
min D25OH level. During the evaluation of PHP in a young
woman, the possibility of hereditary syndromes should be
considered, namely, MEN-1, MEN-2, familial parathyroid
hyperplasia syndromes, or jaw-tumor syndrome.

Ultrasonography of the neck is the investigation of
choice during pregnancy for localization of parathyroid
adenomas with a sensitivity of 69% and a specificity 94%
[29]. The majority of parathyroid adenomas occur in the
inferior parathyroid glands, as in our case. Computerized
tomography and sestamibi scintigraphy for the detection of
parathyroid adenomas are contraindicated during pregnancy
due to the possible risks of ionizing radiation to the fetus.
MRI of the neck can be safely used during pregnancy.

3.3. Maternal Complications Associated with Primary Hyper-
parathyroidism. PHP has been reported to lead to maternal
complications in 2/3 of cases [13]. The presentation of
hypercalcemia in pregnancy related to PHP is variable and
ranges from asymptomatic in 23% to symptoms such as
nausea, vomiting, and anorexia in 36%, weakness and fatigue
in 34%, and neurological/psychiatric manifestations in 26%
based on a review of 70 women with PHP during pregnancy
[4]. Other reports suggest that up to 80% of patient with
hyperparathyroidism may be asymptomatic [1, 4].

Nephrolithiasis (24–36%) is the most common maternal
complication followed by bone disease and pancreatitis (7–
13%) [4, 28, 30–33]. Pancreatitis is considered an ominous
sign of disease severity and can occur simultaneously with
a hypercalcemic crisis [4, 28, 30–33]. Other maternal com-
plications include hyperemesis gravidarum, preeclampsia,
tremors, fractures, constipation, depression, blurred vision,
uremia, seizures, and coma [6, 13, 30, 32, 34]. A literature
review of PHP in pregnancy suggested that PHP should be
considered a risk factor for eclampsia [30], as seen in our
patient.
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Interestingly, in the largest retrospective series of PHP
gestations published to date, 2/3 of study participants had
a prior history of miscarriage, with a 100% successful
pregnancy rate after parathyroidectomy. In the same review,
pregnancy loss in patients with untreated PHP occurred
typically in the late 1st or early 2nd trimester, with second
trimester losses being 6-fold higher than expected and
miscarriage rates increased with increasing maternal serum
calcium levels [15].

The most feared and life-threatening complication, a
hypercalcemic crisis, can be seen with serum calcium
levels >14 mg/dL and is characterised by nausea, vomiting,
tremors, dehydration, and mental status changes which can
progress to uremia, coma, and even death [4, 11, 20, 30, 31,
33, 35]. A hypercalcemic crisis can also present in the early
postpartum period due to the sudden interruption of the
transplacental shunting of calcium from the mother to the
fetus [6, 13, 36]. A hypercalcemic crisis has been associated
with a reported 25% perinatal mortality rate and a 50%
frequency of neonatal tetany [10, 37].

3.4. Fetal Complications Associated with Maternal Hyper-
parathyroidism. Fetal complications have been reported to
be as high as 80% in mothers with PHP who had not
received appropriate treatment [14]. The most serious fetal
complications are neonatal tetany, still birth, and miscarriage
[15, 28]. Shangolds analysed 63 cases of PHP during
pregnancy in the early eighties and reported a 45% neonatal
complication rate and a 46% perinatal complication rate,
with tetany being the primary cause of morbidity. Perinatal
death occurred in nearly 25% of cases. Their 30-year review
did find however that perinatal morbidity and mortality had
decreased over time [11].

Up to 50% of neonates born to mothers with untreated
PHP may have neonatal hypocalcemia [10, 11] and are
at risk for tetany because of suppressed parathyroid gland
development [12]. Fetal complications include premature
birth, intrauterine growth retardation [10], low birth weight,
transient hypoparathyroidism, or even fetal demise (27–
31%) [14, 16, 38]. Hypocalcemia resulting from impaired
fetal parathyroid gland development in utero [2] is usually
transient and resolves with treatment within 3–5 months
[11]; however, there are case reports of the development of
permanent hypoparathyroidism [11, 38–40].

Over time, there has been increased awareness and
improved management of PHP, with a reduction in still
births and/or neonatal deaths from maternal PHP from 27%
(1963–1975) to 5% (1976–1990); however, the incidence of
neonatal tetany has remained high at 46% [16]. Therefore,
PHP during pregnancy remains a serious disorder. Fortu-
nately, in appropriately managed cases, fetal complications
can be reduced by a factor of four [11, 16].

3.5. Management of Hyperparathyroidism. In 2009, the third
international workshop published revised evidence-based
guidelines regarding the management of patients with
primary hyperparathyroidism [41]. Unfortunately, given
the rarity of PHP in pregnancy, these guidelines do not
include any official recommendations for pregnant women;

however, there are management recommendations published
elsewhere in the literature [6]. Management of hyperparathy-
roidism during pregnancy needs to be individualized and
should take into account the patient’s symptoms, the severity
of the hypercalcemia, the gestational age of the fetus, and the
reliability of the mother for close outpatient followup.

3.5.1. Asymptomatic Patients. and patients with mild total
corrected hypercalcemia (<12 mg/dL) can be reasonably
managed with conservative medical management such as
oral hydration, low calcium intake, and close fetal surveil-
lance [6]. Several different medical management options
have been used with varying degrees of success, namely,
an eucalcemic diet, oral phosphates, and furosemide, a
category C drug during pregnancy. Calcitonin, a category
B drug, which lowers calcium acutely via direct inhibition
of osteoclast function can be used safely in pregnancy
[6, 30]. Patients often require aggressive intravenous fluid
replacement as they may be dehydrated from hypercalcemic-
induced nephrogenic diabetes insipidus. Intermittent par-
enteral furosemide to promote calciuresis may be necessary.
The goal of medical management is to lower the serum
calcium level to below 12 mg/dL [6, 20], without deleterious
effects; however, the complication rates for medically treated
patients are high. The development of a hypercalcemic crisis
is one of the most serious complications and is characterised
by a calcium level >14 mg/dL and the development of
prerenal failure. Medically treated patients must be carefully
monitored for a hyperparathyroid crisis during pregnancy
and in the postpartum period as loss of placental calcium
transfer may aggrevate the underlying hypercalcemia. If
patients decide on continued conservative management
throughout pregnancy then close perinatal and maternal
surveillance is critical [42] to minimize significant risks.
During this time, if the patient develops hypercalcemia or
becomes symptomatic despite medical management, then
surgical intervention should be strongly advised regardless of
the advanced gestational age.

3.5.2. Symptomatic Patients. with calcium levels greater than
12 mg/dL during any trimester require immediate hospital-
ization, treatment with aggressive hydration, and assessment
of fetal well-being, as in our case [15]. The management of
severe or refractory hypercalcemia may require acute short-
term hemodialysis [43]. If all medical measures fail, urgent
parathyroidectomy may be recommended regardless of the
gestational age of the fetus.

Importantly, none of the above-mentioned medical
options have been proven to have an advantage over surgical
management of a parathyroid adenoma. Indeed, the risk
of obstetric complications is significantly greater in woman
who underwent medical rather than surgical treatment [11,
16]. A review comparing 70 medically managed patients
with 39 patients who had undergone parathyroidectomy
during pregnancy [16] demonstrated that medically man-
aged patients had a neonatal complication rate of 37%
and neonatal mortality of 16%, compared to 10% and
3%, respectively, in those treated surgically. Additionally,
Schnatz and Thaxton [30] showed up to a 23.5% incidence
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of clinically significant fetal complications from medically
treated maternal PHP compared with an 11.8% incidence
of clinically significant fetal complications from maternal
parathyroidectomy during pregnancy. Regarding maternal
complications, clinically significant complications related to
PHP were as high as 25% in the medically managed patients
compared to 12.5% in the surgically managed patients. These
findings suggest that surgical intervention is superior to
conservative management during pregnancy.

A minimally invasive parathyroidectomy during the
second trimester is the therapeutic gold standard and the
most definitive strategy in the management of PHP during
pregnancy. Surgery is recommended in the second trimester
when the risk of anaesthesia-induced preterm delivery is
lowest and organogenesis is complete [4]. Some authors
advocate that all pregnant patients should be offered surgical
intervention independent of gestational age [6]. If the
diagnosis is made in the 3rd trimester, a discussion with
the patient is necessary regarding the risks and benefits of
surgery, with some authors advocating that surgery in the
3rd trimester is safe and reduces fetal complications from
maternal PHP [30]. Currently with enhanced preoperative
localization, improved surgical procedures, and the ability to
perform rapid intraoperative serial PTH levels, the operative
time can be dramatically reduced [6, 44]. There is only one
other prior case report published of the use of intraoperative
PTH monitoring to confirm the successful surgical removal
of an adenoma in a pregnant patient [45].

3.6. Management Based on the Gestational Age of the Fetus.
During the first trimester, hypercalcemia should be managed
conservatively with medical therapies [6]. Surgical inter-
vention is recommended in the 2nd trimester considering
the high cure rate with current safe surgical techniques
[6]. Based on the world’s largest series of gestational PHP
patients, the authors recommend that surgery should be
offered early in the second trimester for those with a calcium
level >11.4 mg/dL, as pregnancy loss rises exponentially
above these levels [15]. Surgery during the 3rd trimester
is associated with a higher risk of neonatal complications
and mortality [4]; however, is acceptable when the benefit
outweighs the risk [30, 46]. If all efforts fail, urgent
parathyroidectomy should be recommended regardless of
the gestational age of the fetus [47].

4. Conclusion

Primary hyperparathyroidism is a rare disorder presenting
during pregnancy; however, it represents a preventable cause
of fetal and maternal morbidity and mortality. It can be
associated with significant maternal and fetal morbidity and
mortality, if not recognized and managed appropriately in a
timely fashion. In cases of severe symptomatic hypercalcemia
related to a parathyroid adenoma, parathyroid surgery in
the second trimester is the most definitive treatment and
offers the optimal prognosis for both the mother and fetus.
Our case highlights the significance of timely recognition
and effective management of PHP in pregnancy, leading to
optimization of both maternal and fetal outcomes.
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