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Background: Hypercalcemia during pregnancy leads to multiple maternal and fetal complications. To date, fewer than 30
cases of primary hyperparathyroidism (PHPT)-induced pancreatitis have been diagnosed during pregnancy. Most cases have
been caused by a parathyroid adenoma. In the present report, the author described the first case of PHPT due to parathyroid
hyperplasia presented with recurrent, acute pancreatitis during pregnancy.

Case Report: A 38-year-old female, with a history of acute pancreatitis during her first pregnancy, presented with severe
epigastric pain, nausea, and vomiting for three days at 24 weeks of gestation. Parathyroid-dependent, hypercalcemia-induced
recurrence of pancreatitis was diagnosed based on the clinical presentation and laboratory investigations. An ultrasound on
her neck revealed a possible parathyroid adenoma located on the inferior pole of the left thyroid gland. She underwent an
uneventful left-lower parathyroidectomy. The pathological examination revealed parathyroid hyperplasia. Her serum calcium
and parathyroid hormone levels returned to normal after surgery. She delivered a healthy male newborn at gestational age 38
weeks without any complications.

Conclusion: PHPT-induced acute pancreatitis during pregnancy is rare. Hypercalcemia, involving both total and ionized calcium,
should be investigated in pregnant women who present with acute pancreatitis. Early diagnosis and appropriate management
can significantly improve the maternal, fetal, and pregnancy outcomes.
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Primary hyperparathyroidism (PHPT) in  because of non-specific symptoms and physiological

pregnancy is a rare clinical entity. The reported
prevalence of PHPT in pregnancy is less than 1%.
However, the actual prevalence is underestimated
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changes in one’s calcium homeostasis during
pregnancy”. PHPT in pregnancy is associated
with increased maternal complications, including
nephrolithiasis, bone changes, preeclampsia,
hyperemesis gravidarum, miscarriages, pancreatitis,
and hypercalcemic crisis. Additionally, fetal
complications related to PHPT in pregnancy include
intra-uterine growth restriction (IUGR), intra-
uterine fetal demise, preterm labor, low birth weight,
postpartum neonatal hypocalcemia, and respiratory
failure in newborns®.

A previous study had demonstrated that PHPT
in the general population was associated with acute
or chronic pancreatitis, and the mean frequency of
this complication was 3.6% of PHPT cases (with
a range of 1.5% to 15.3%)®. Acute pancreatitis in
the pregnant population caused by PHPT occurs
with a higher prevalence (7% to 13% of pregnant
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women with PHPT)@. It may be assumed that
pregnant women with PHPT have an increased risk
of acute pancreatitis. However, PHPT-induced acute
pancreatitis in pregnancy is rare; there have only been
23 cases reported in studies published in the English
literature?°. Interestingly, three of these case reports
involved recurrent acute pancreatitis in pregnancy.
A parathyroid adenoma is the most common cause
of this condition, and accounts for 95.6% of all
cases, followed by parathyroid carcinoma (4.4%).
Notably, parathyroid hyperplasia has never been
reported before in PHPT-induced acute pancreatitis in
pregnancy. Thus, the author reported the first case of
PHPT caused by parathyroid hyperplasia presenting
with acute pancreatitis at 24 weeks of gestation. A
prior cesarean delivery due to acute pancreatitis at 37
weeks of gestation was noted in the medical record.
Severe hypercalcemia was corrected gradually after
rehydration. Furthermore, the patient’s serum calcium
level returned to normal after a parathyroidectomy
during the second trimester.

Case Report

A 38-year-old female, gravida 2 para 1, presented
with severe epigastric pain with nausea and vomiting
for three days. During her first pregnancy, six years
ago, she reported the same complaints throughout
her pregnancy. At 37 weeks of gestation, an acute
pancreatitis was diagnosed. The patient underwent
a cesarean section due to acute pancreatitis. She
delivered a healthy newborn, birth weight 2,750 g.
After delivery, an abdominal ultrasound showed a
gallbladder polyp with multiple floating gallstones.
However, she received no further investigation and
management. Since then, she had had no abdominal
symptoms. But then, during her recent early gestation,
she had severe nausea and vomiting and was diagnosed
as morning sickness. At 24 weeks of gestation, she
came to the hospital due to severe abdominal pain
with nausea and vomiting for three days. She denied
drinking any alcohol. Physical examination revealed
tenderness at her left upper abdomen. Otherwise, her
condition seemed normal.

Investigation

Her laboratory investigations are shown in
Table 1. Acute pancreatitis was diagnosed based on
the clinical presentation and laboratory findings.
To identify the etiology of her pancreatitis, an
ultrasound of her abdomen showed normal fetal
development, with an estimated fetal weight of 534
g, no gallstones, and an absence of common bile duct
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Table 1. Laboratory investigations in this patient

Result Normal value
BUN (mg/dL) 5.2 6to 20
Creatinine (mg/dL) 0.57 0.51 to 0.95
Albumin (g/dL) 3.5 3.5t05.2
Alkaline phosphatase (U/L) 51 35 to 104
Amylase (U/L) 685 13to 53
Corrected serum calcium (mg/dL) 14.7 8.6 to 10
Phosphorus (mg/dL) 2 2.5t04.5
Magnesium (mg/dL) 0.9 1.6 to 2.6
Parathyroid hormone (pg/mL) 121.1 15 to 65
25(0H)D (ng/mL) 11.01 230

BUN=blood urea nitrogen; 25(0H)D=25-hydroxyvitamin D

dilatation. However, a 0.5-cm left renal stone was
found. Her serum calcium and parathyroid hormone
(PTH) levels were significantly elevated, with a low
serum phosphorus (Table 1). Thus, PTH-dependent,
hypercalcemia-induced acute pancreatitis was
diagnosed. In addition, her 24-hour urine calcium
was 348.3 mg/day (with a reference range of 100
to 300 mg/day). Her 24-hour urine calcium over
creatinine clearance ratio was 0.032. Hence, familial
hypocalciuric hypercalcemia was excluded.

A computerized tomography (CT) scan and
a sestamibi scan were contraindicated during
pregnancy. An ultrasound of her parathyroid glands
was performed to localize the cause of PTH-
dependent hypercalcemia. An oval-shaped hypo-
echoic lesion, just inferior to the lower pole of the
left thyroid size of 0.99%x0.74x1.67 cm, with the
possibility of a left inferior parathyroid adenoma was
seen (Figure 1). The patient refused a fine-needle
aspiration (FNA) with a PTH wash of this lesion.
Based on the investigation mentioned above, PHPT
with acute pancreatitis was diagnosed at 24 weeks
of gestation.

Treatment

Though an aggressive saline infusion (4 to 6 L
per day) was introduced to reduce her serum calcium,
the serum total and ionized calcium level remained
elevated (ranging between 10.3 to 12 mg/dL and 6.3 to
6.8 mg/dL, respectively). Due to severe hypercalcemia
and acute pancreatitis, she underwent a bilateral neck
exploration with left lower parathyroidectomy four
days after hospitalization. The intraoperative finding
revealed an enlargement of her left lower parathyroid
gland of 1 cm in diameter. Her left upper and right

] Med Assoc Thai | Vol.103 | No.9 | September 2020



LOWER POLE OF LT THYROID

SUSPECTED LT LOWER PARATHYROID ADENOMA
THY

LT LOWER MASS SUSPECTED PTH ADENOMA

Figure 1. Ultrasound of thyroid. A) Sagittal view showed an oval-shaped hypoechoic lesion inferior to lower pole of left thy-
roid lobe. B) Transverse view showed a round shape hypoechoic lesion at lower pole of left thyroid lobe size 0.99x0.74x1.67

cm with suspicious of left inferior parathyroid adenoma.
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Figure 2. A) A gross macroscopic examination revealed an enlarged parathyroid gland with bulging, yellowish-brown tissue.
No encapsulated mass was identified. B) A microscopic micrograph (H&E, x100) demonstrated chief cells, admixed with
oxyphil cells, some clear cells, and adipocytes. No discrete mass was found.

lower parathyroid glands were normal. However, her
right upper parathyroid gland could not be identified.
Pathological examination showed the parathyroid
gland weighed 7.0 g. The cut section showed a
yellowish-brown tissue and no definite mass was
identified. Microscopic examination revealed chief
cells, oxyphil cells, and adipocytes. Adipose tissue
was found among the major component, chief cells,
compatible with parathyroid hyperplasia (Figure 2).
The patient’s PTH level significantly dropped from
301 pg/mLto 13.01 pg/mL, two hours post-operatively.

Outcome and follow-up

After a resolution of her hypercalcemia, the
abdominal pain, nausea, and vomiting subsided. Her
serum calcium gradually decreased, without any
consequent hungry-bone syndrome. She reported
no signs or symptoms of hypocalcemia. Vitamin
D 40,000 units per week was prescribed due to her
vitamin D deficiency. She was closely monitored
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and her serum calcium and PTH remained within a
normal range. She underwent an uneventful cesarean
section at gestational age 38 weeks, delivered a
term male infant, birth weight 2,900 g, without
neonatal hypocalcemia. According to her young
age at diagnosis and her parathyroid hyperplasia,
genetic hyperparathyroidism should be considered.
However, she reported no visual disturbances, no
headaches, or galactorrhea. She denied any family
history of hypercalcemia or other endocrinopathies.
Her physical examination was unremarkable. Thus,
genetic testing such as MEN1, MEN2, MEN4, or
hyperparathyroidism jaw-tumor syndrome (HPT-JT)
were not requested. However, PHPT might be a first
manifestation of this genetic syndrome. Thus, careful
monitoring is essential. In the present patient, after
two years of diagnosis, her serum calcium and PTH
remained within a normal range. Bone mineral density
after delivery showed below the expected range for
age, Z-score was —2.2, at L1-L4 vertebrae.
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Discussion

Acute pancreatitis is a rare condition in pregnancy,
with a reported incidence ranging broadly between
0.02% and 0.1% of pregnancies®’?®. Gallstone is
the most common etiology. Less common etiologies
include hypertriglyceridemia, alcohol, and cystic
fibrosis®’??. Hypercalcemia, resulting from PHPT, is
also a rare cause of acute pancreatitis in pregnancy.
Both PHPT and acute pancreatitis in pregnancy
were associated with increased adverse maternal
and fetal outcomes®*®. Therefore, early diagnosis
and appropriate management of PHPT are essential
to reduce maternal and fetal complications. Early
recognition of PHPT in pregnancy is challenging
because most patients with PHPT are asymptomatic,
and clinical symptoms such as nausea, vomiting,
anorexia, weakness, and fatigue are non-specific and
similar to common health problems during pregnancy.
Furthermore, physiological changes in one’s
calcium homeostasis during pregnancy, including
intravascular fluid expansion leading to gestational
hemodilution, hypoalbuminemia, hypercalciuria
resulting from an increase in glomerular filtration,
and transplacental transfer of calcium from mother
to fetus, tend to decrease the total serum calcium
level during pregnancy, contributing to under-
detected hypercalcemia®. One report of a pregnant
patient with acute pancreatitis from PHPT that had a
normal calcium level, leading to an underdiagnosis
of PHPT, whereas her ionized calcium level was
high®Y. Thus, an ionized calcium level, which is not
affected by pregnancy, may play an important role
in the investigation of PHPT in pregnancy when the
total serum calcium level is normal in the suspected
cases.

Notably, the medical history of 23 pregnant
patients with pancreatitis secondary to PHPT
revealed that they had nephrolithiasis (22%), mis-
carriages (13%), acute pancreatitis (4.3%), and acute
pancreatitis in a previous pregnancy (4.3%)!4!16-18.2324)
(Table 2). Knowing the patient’s medical history may
help to early identify PHPT in pregnancy by screening
for hypercalcemia in patients with those medical
history during the preconception period and antenatal
care. An ultrasound of the abdomen of the present
patient revealed a left renal stone. This suggested
that she had longstanding hypercalcemia. Data from
23 reported cases in English indicated that acute
pancreatitis in pregnancy induced by PHPT usually
developed in the third trimester (54.6%), followed
by the first trimester (22.7%), the postpartum period
(13.6%), and the second trimester (9.1%). In the
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present patient, it happened both in the third trimester
of a previous pregnancy and the second trimester
of the present pregnancy. Interestingly, in the case
reports of the three patients who had recurrent acute
pancreatitis in pregnancy caused by PHPT, one had
acute pancreatitis in a previous pregnancy'® and
the other two developed a second episode of acute
pancreatitis during pregnancy after resolved the first
episode of acute pancreatitis in pregnancy*29. The
present patient also had recurrent acute pancreatitis
during her second pregnancy. She underwent a
cesarean section at 37 weeks of gestation due to the
acute pancreatitis. It may be assumed that pregnancy
may aggravate hypercalcemia in PHPT in some
patients.

The possible mechanisms of PHPT-induced acute
pancreatitis in pregnancy have been described as
hypercalcemia that accelerates trypsinogen activation
and trypsin stability, causing pancreatic autodigestion,
and pancreatic duct obstruction resulting from
hypercalcemia-induced pancreatic calculi and the
growth of the uterus in the peritoneal cavity®-?,
The most common cause of PHPT in both pregnant
and non-pregnant patients is a solitary parathyroid
adenoma (90%), which is usually located in the
inferior parathyroid glands. The remaining causes are
parathyroid hyperplasia (6% to 9%) and parathyroid
carcinoma (1%)®. Although parathyroid hyperplasia
has been reported in pregnant patients with PHPT,
it has never been presented with acute pancreatitis
in pregnancy. Significantly, this is the first case
report of parathyroid hyperplasia presenting with
acute pancreatitis during pregnancy. It was located
in the left inferior parathyroid gland. According
to the young age at diagnosis and her parathyroid
hyperplasia, a familial syndrome associated with
PHPT, including MEN1, MEN2, MEN 4, and HPT-JT
should be considered. However, genetic testing was
not performed on the present patient because she did
not have any of those syndromes.

Localization of a causative tumor of PHPT in
pregnancy has limitations, especially due to the
potential risks of radiation exposure to the fetus. Thus,
an ultrasonography of the neck is the first choice of
investigation during pregnancy. It has a sensitivity
of 69% and a specificity of 94%®. In case of the
ultrasound findings do not distinguish parathyroid
adenoma from thyroid adenoma, an ultrasound-
guided FNA, and a measurement of the PTH level in
the aspirate fluid, with a high degree of sensitivity.
Alternatively, an MRI of the neck without gadolinium
in pregnancy can also effectively identify a tumor if
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an ultrasound is unremarkable®*?9. A CT scan of the
neck and a Technetium-’m-sestamibi scintigraphy
are contraindicated in pregnancy.

Since there are no standard guidelines for
management of PHPT in pregnancy, individualized
treatment should be based on one’s gestational
age, symptoms, severity of hypercalcemia, and the
risks-benefits of surgery. Parathyroidectomy is the
only curative treatment and should be considered
for patients with symptoms of moderate to severe
hypercalcemia. Some experts recommend surgery
if the serum calcium was above 11 mg/dL¢!3?), The
optimal time for surgery is during the second trimester,
due to incomplete organogenesis in the first trimester
and the risk of preterm labor in the third trimester3?).
However, uneventful parathyroidectomy in the first
and third trimester has also been reported®!5:20:23.2431.39)

Medical management is considered the mainstay
of treatment in asymptomatic, mild hypercalcemia (of
less than 11 mg/dL). Unfortunately, there are some
limitations during pregnancy. Oral or intravenous
fluid administration and a low calcium diet with or
without a diuretic are the first line of treatment(®.
Nevertheless, this has limited and temporary effects,
as demonstrated in the present patient. Calcitonin does
not cross the placenta and it is safe for the mother
and fetus. However, calcitonin associated with tachy-
phylaxis after 48 hours of use. Cinacalcet has limited
and controversial data reported in pregnancy®>39,
Bisphosphonates can cross the placenta and are
associated with fetal skeletal abnormalities. Thus, it
is contraindicated during pregnancy.

Conclusion

PHPT-induced pancreatitis during pregnancy
is rare. Screening for hypercalcemia should be
considered in patients with a history of nephrolithiasis,
miscarriages, and idiopathic pancreatitis during
preconception and antenatal care. Moreover, ionized
calcium should be investigated if patient had clinical
suspicious of hypercalcemia but total serum calcium
was normal. Early diagnosis and appropriate
management can significantly improve the maternal,
fetal, and pregnancy outcomes.

What is already known on this topic?

* PHPT in pregnancy is uncommon and rarely
presents with acute pancreatitis.

* Both acute pancreatitis and hypercalcemia
in pregnancy are associated with a poor pregnancy
outcome.

* Parathyroid adenoma is the most common cause
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of PHPT in pregnancy.

What this report adds?

* The prevalence of acute pancreatitis caused by
PHPT in pregnant female is higher than in the general
population. Thus, pregnant females may be at risk of
developing pancreatitis in PHPT.

* Ultrasound parathyroid is a useful form of
imaging to investigate during pregnancy.

* Parathyroid hyperplasia can be an etiology of
PHPT-induced pancreatitis in pregnant women.

What are the implications for public health
practice?

* PHPT should be considered as a cause of
recurrent pancreatitis.

* Screening for hypercalcemia should be
considered in patients with a history of nephrolithiasis,
miscarriages, and idiopathic pancreatitis during
preconception and antenatal care.

* The ionized calcium level should be measured
when PHPT is suspected during pregnancy.

* Early-diagnosis and appropriate management
can reduce maternal and fetal complications.
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