Chapter 15
Primary Hyperparathyroidism
in Pregnancy
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Case Presentation

A 23-year-old pregnant woman was referred for management of
primary hyperparathyroidism (PHPT) in the setting of multiple
endocrine neoplasia type 1 (MEN1). Shortly after becoming
pregnant, the patient’s calcium was found to be 11.4 mg/dL. At
the time of presentation, she was at 23-week gestation with the
following laboratories: serum calcium, 10.2 mg/dL (nl, 8.9—
10.1); phosphorus, 2.9 mg/dL (nl, 2.5-4.5); normal creatinine;
and PTH, 45 pg/mL (nl, 15-65).

Her father and one of her three sisters also had MEN1, mani-
fested by pancreatic neuroendocrine tumors, PHPT, and a pitu-
itary tumor in her sister. She had been diagnosed with MEN1 by
genetic testing (exon 10 Arg 527 stop) 6 years prior to pregnancy
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and was found to have associated PHPT. At that time, her serum
total calcium was 10.5 mg/dL (nl, 9.1-10.3), phosphorus was
3.1 mg/dL (nl, 2.5-4.5), parathyroid hormone (PTH) level was
40 pg/mL, and creatinine was 0.7 mg/dL. Nuclear parathyroid
scan showed mild focal increased uptake at the lower pole of the
left thyroid lobe and posterior to the right thyroid lobe, consis-
tent with small parathyroid adenomas. She had normal bone
mineral density and no history of nephrolithiasis and denied
symptoms of hypercalcemia such as polydipsia, polyuria, nau-
sea, anorexia, constipation, pain, and neuropsychiatric changes,
so the decision was made to forego surgery and monitor her
serum calcium every 6 months.

Other studies done at that time of her initial diagnosis of
MENI1 included a magnetic resonance imaging (MRI) of the
brain with and without contrast with inclusion of a sella proto-
col, which was normal. A computed tomography (CT) scan of
her abdomen with biphasic imaging of the pancreas was also
unremarkable. She had normal gastrin, chromogranin A, human
pancreatic polypeptide (HPP), glucagon, insulin-like growth
factor 1 (IGF1), and prolactin levels.

Assessment and Diagnosis

Neck ultrasound showed a 7x3 x5 mm hypoechoic oval nodule
posterior to the right thyroid and a 4 x2x3 mm nodule inferior
to the left thyroid lobe, suggestive of possible parathyroid adeno-
mas. An obstetrical ultrasound was normal with an estimated
gestational age of 20 weeks and 6 days. Maternal fetal medicine
recommended fetal heart rate monitoring before and immedi-
ately after surgery. They also suggested she be positioned with
left lateral tilt during surgery to avoid vena cava compression and
possible compromise to uterine blood flow. Finally, they felt her
risk of preterm labor was remote and hence, did not recommend
delaying surgery for antenatal steroids for fetal lung maturity.
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MENTI is an autosomal dominant condition caused by
mutations in the tumor suppressor gene MENI, which classi-
cally predisposes affected patients to tumors involving the
parathyroid glands, anterior pituitary, and pancreatic islet
cells. Carcinoid, adrenal cortical tumors, facial angiofibro-
mas, collagenomas, and lipomatous tumors can also develop
in MEN1. PHPT due to parathyroid adenomas is the most
common manifestation of MENI1, occurring in 90 % of
patients [1]. Compared to patients with sporadic PHPT,
patients with MEN1-associated hyperparathyroidism usually
present at an earlier age (second to fourth decade vs. sixth
decade), have an equal male-to-female ratio (1:1 vs. 1:3), and
have lower bone mineral density [2]. Many of these patients
are diagnosed after hypercalcemia is noted incidentally, but
they may also present with vague symptoms of hypercalcemia
(polydipsia, polyuria, malaise, constipation, neuropsychiatric
changes) or with nephrolithiasis [1].

It is recommended that patients with MEN1 be screened
for hyperparathyroidism yearly with serum calcium and PTH
measurements. While preoperative imaging is often per-
formed in patients with sporadic PHPT to determine if
patients are candidates for minimally invasive surgery [3], it
is of limited benefit in MEN1 patients because multiple
glands are usually affected and bilateral neck exploration is
required regardless of imaging results in patients who
undergo surgery [1]. Nonetheless, some surgeons prefer pre-
operative localization to aid with surgical planning, even in
MENTI patients.

PHPT in pregnancy is associated with several risks to both
the mother and fetus. Maternal complications include hyper-
emesis, nephrolithiasis, mental status changes, muscle weak-
ness, and rarely pancreatitis. Neonatal hypoparathyroidism,
hypocalcemia, and even tetany may result from fetal PTH sup-
pression in the setting of maternal hypercalcemia because
calcium is transported across the placenta to the fetus. Hence, in
pregnancies complicated by PHPT, the neonate should have
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monitoring of serum calcium, with awareness that
hypoparathyroidism may not be present in the immediate post-
partum period [4]. Also, formulas that are high in calcium and
low in phosphate reduce the risk of hypocalcemia in these
infants [5]. Low birth weight, preterm delivery, and miscarriage
have also been associated with gestational PHPT, especially
when hypercalcemia is pronounced [6, 7]. More recent data has
shown that these complications are rare in the setting of mild
maternal hypercalcemia (total serum calcium <11 mg/dL) [8].

The diagnosis of gestational PHPT is based on elevated
serum calcium and PTH levels, just as in non-gestational
PHPT. However, calcium is not routinely measured during
pregnancy and gestational PHPT is often unrecognized [8].
Furthermore, several physiologic changes during pregnancy
including hypoalbuminemia, increased glomerular filtration,
transplacental transfer of calcium, and increased estrogen lev-
els lower maternal serum calcium levels and may mask under-
lying PHPT [9]. PTH secretion is also suppressed during
normal pregnancy due to increased intestinal calcium absorp-
tion and 1,25-dihydroxyvitamin D levels [10]. After biochemi-
cal confirmation, neck ultrasound is often utilized for
preoperative localization in pregnant patients rather than
nuclear or CT scans to eliminate risk to the fetus [7]. Thus,
there would be no role for repeat nuclear parathyroid scan in
this patient.

Management

The timing of parathyroid surgery in MENI1 patients with
hyperparathyroidism is not well defined. Therefore, the indica-
tions for surgery (symptomatic or marked hypercalcemia,
nephrolithiasis, osteoporosis, or renal insufficiency) used for
patients with sporadic hyperparathyroidism [3] are often
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applied to MENT1 patients. When surgery is elected, it should
consist of open bilateral neck exploration with cervical thymec-
tomy and subtotal parathyroidectomy (at least 3.5 glands
removed) or total parathyroidectomy with autologous trans-
plantation performed by an experienced endocrine surgeon (see
Chap. 9) [1].

In this case, management was altered by the patient’s preg-
nancy. While clear treatment guidelines for PHPT in pregnancy
are lacking, surgery is often performed to prevent the maternal
and fetal risks described above. If observation of PHPT during
pregnancy is considered, then adequate hydration combined with
measurement of serum calcium and regular biophysical profiles
of the fetus with ultrasound are recommended, with consider-
ation of parathyroidectomy postpartum [10]. If surgery is recom-
mended, then parathyroidectomy during the second trimester is
preferred because organogenesis is complete and the risk of
anesthesia-induced preterm delivery is lower than in the third
trimester [7, 11]. Surgery was opted for in this case rather than
continued monitoring of calcium, given her earlier serum cal-
cium during pregnancy of 11.4 mg/dL. The patient underwent
cervical exploration and excision of three enlarged parathyroid
glands with autotransplantation of the left inferior parathyroid
gland to the left anterior chest wall as a precaution. A fourth
parathyroid gland was not found. Intraoperative PTH decreased
from 58.8 to 14.5 pg/mL. Most pregnancies complicated by spo-
radic PHPT are due to a single parathyroid adenoma (89 %),
which is similar to what is seen in nongestational PHPT [12].

Outcome

Postoperative calcium normalized to 9.2 mg/dL. The patient had
no complications from the surgery, and she continued with regu-
lar obstetric cares.
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Clinical Pearls/Pitfalls

» Patients with MEN1 should have serum calcium and
PTH measured yearly to screen for PHPT because its
prevalence is 90 % in this population.

» PHPT during pregnancy is associated with several risks
to the mother (hyperemesis, nephrolithiasis, mental sta-
tus changes, muscle weakness, and rarely pancreatitis)
and fetus (neonatal hypoparathyroidism, hypocalce-
mia, tetany, low birth weight, preterm delivery, and
miscarriage), especially when maternal total serum cal-
cium is >11 mg/dL.

 If parathyroidectomy is opted for in a patient with ges-
tational hyperparathyroidism, it should be performed in
the second trimester.

* In gestational PHPT, neonates should have monitoring
of serum calcium with awareness that hypoparathy-
roidism may not be present in the immediate postpar-
tum period.
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