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Rare disease

Hypercalcemic crisis is defined as a serum calcium level >14 mg/dL in a symptomatic patient. While severe
hypercalcemia during pregnancy is rare, it poses a life-threatening risk to both mother and fetus. Hypercalcemia
in association with a benign tumor such as a leiomyoma is exceedingly rare.

A 38-year-old primagravida at 31.2 week’s gestation conceived by in vitro fertilization presented to the emer-
gency department for complaints of nausea, vomiting, and epigastric abdominal pain. Her fetal monitor strip
was reassuring. A complete metabolic panel on admission was significant for severely elevated calcium of
15.9 mg/dL (8.6-10.3 mg/dL) and an elevated lipase of 1457U/L (11-82 U/L). She was started on aggressive
intravenous fluid resuscitation, but became confused and lethargic, unarousable to verbal stimuli, as a result
of hypercalcemia. Computed tomography (CT) scan of the abdomen and pelvis revealed a heterogeneously en-
hancing, placental-appearing soft tissue mass extending posteriorly and to the right that measured 2414 cm.
The patient subsequently underwent planned low transverse cesarean delivery and exploratory laparotomy
for myomectomy with removal of a 2834-g benign leiomyoma measuring 19.018.514.0 cm. Her serum para-
thyroid hormone-related protein (PTHrP) was elevated to 9.6 pmol/L (<4.2 pmol/L). The patient’s calcium nor-
malized to 9.8 mg/dL (8.6-10.3mg/dL) immediately following surgery.

Leiomyoma as a cause of hypercalcemia should be included in the differential diagnosis because surgical re-
moval of leiomyoma is curative. Particularly in pregnant patients, for whom medical therapies for hypercalce-
mia are limited and those available can result in complications, early identification and surgical resection can
be life saving.
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Background

Hypercalcemic crisis is defined as a serum calcium level
>14 mg/dL in a symptomatic patient [1]. Symptoms of hyper-
calcemic crisis include hypertension, confusion, vomiting,
muscle weakness, pancreatitis, and coma [2]. Differential di-
agnosis includes malignancy, renal failure, milk alkali syn-
drome, and preeclampsia [1]. While severe hypercalcemia dur-
ing pregnancy is rare, it poses a life-threatening risk to both
mother and fetus [2,3]. Complications from sustained hyper-
calcemia in pregnancy include intrauterine growth restriction
and fetal demise [3,4]. There are several mechanisms result-
ing in hypercalcemia complicating pregnancy, the most com-
mon being primary hyperparathyroidism [2,3]. Hypercalcemia
associated with malignancies is a well-known and well-docu-
mented entity as it occurs in 20% t030% of malignancies [5].
However, hypercalcemia in association with a leiomyoma is ex-
ceedingly rare [5], with only seven reported cases to date [6].
The condition is even more unusual in pregnancy. We per-
formed a MEDLINE search of the English language literature
from January 1, 1966, to December 31, 2018, using the key-
words “leiomyoma”, “pregnancy”, and “hypercalcemia”. We
could find three cases of hypercalcemia in the thirdtrimester
in a woman with a degenerating myoma [1,2,6]. Our patient
presented similarly to two of the three previously described
cases, with vomiting and anorexia, and also had a similar clin-
ical course, developing lethargy and confusion [1,2]. However,
ours is the fourth and the earliest at 31 weeks and the only
one complicated with concurrent preeclampsia. In this case,
we present an early third-trimester 38-year-old female with
hypercalcemic crisis due to a large necrotizing leiomyoma.

Case Report

A 38-year-old gravida 1 para 0 (G1P0) 31 weeks and 2 days
status post frozen embryo transfer in vitro fertilization (IVF)
female with a past medical history of 16-cm right posterior
uterine fibroid and chronic hypertension and a past surgical
history of cholecystectomy presented to the emergency de-
partment for complaints of nausea, vomiting, and epigas-
tric abdominal pain. She reported no use of tobacco, alcohol,
or illegal substances. Her family history was nonsignificant.
Her symptoms had been present for approximately 1 week.
Initial vital signs were within normal limits aside from two el-
evated blood pressure readings of 169/81 and 165/80 at 10
weeks’ gestational age. The patient was admitted to rule out
superimposed preeclampsia. At 24 weeks’ gestation, she had
an outpatient 24-hour urine protein study with normal re-
sults (240 mg) and was therefore being treated with labetalol
200 mg BID for chronic hypertension. Her admission 24-hour
urine protein was 477 mg, indicating she had developed su-
perimposed preeclampsia. At that point, she was started on
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magnesium sulfate seizure prophylaxis, intravenously. The fetal
heart rate was reassuring in the 140s and reactive with mod-
erate variability and her contraction pattern showed irritabil-
ity. Her cervix was closed and there was no vaginal bleeding.

Physical examination was within normal limits with the ex-
ception of diffuse abdominal guarding without rebound
and tenderness of uterus, without evidence of contractions.
Basic laboratory studies revealed a normal platelet count of
350 (139-36110%/uL) and normal liver function tests, aspar-
tate aminotransferase (AST) of 11 (13-39 U/L) and alanine
aminotransferase (ALT) of 14 (17-52 U/L). Laboratory studies
were significant for severely elevated calcium of 15.9 mg/dL
(8.6-10.3 mg/dL), an elevated lipase of 1457U/L (11-82 U/L),
and an elevated amylase of 449 U/L (29-103 U/L). Because of
her elevated lipase and clinical examination findings of per-
sistent abdominal pain, nausea, and vomiting, she was diag-
nosed with acute pancreatitis secondary to hypercalcemia.
Triglycerides were 234 mg/dL (<149 mg/dL), blood glucose
of 104 mg/dL (65-100 mg/dL) and lactate was 1.1 mmol/L
(0.5-2.2 mmol/L). She was started on intravenous (IV) lactated
ringers and made strict nil per os and further studies were or-
dered to assess the reason for her hypercalcemia.

Shortly after admission, she became acutely encephalopathic
with a Glasgow Coma Score 13, arousable to painful stimuli
and following only intermittent commands. She was given
two doses of betamethasone 12 mg intramuscularly 24 hours
apart for fetal lung maturation. Further laboratory studies
revealed that the patient had a parathyroid hormone (PTH)
of 5 pg/mL (12-88 pg/mL), an elevated ionized calcium of
2.26 mmol/L (1.12-1.32 mmol/L), a decreased vitamin D
29.2 ng/mL (30.0-96.0 ng/mL), and an elevated vitamin D-1,25-
dihydroxy of 121 pg/mL (18-78 pg/mL) indicating an ecto-
pic production of calcium. Intravenous (IV) fluid resuscitation
was continued with multiple electrolytes injection, Type 1, USP
(Plasma-lyte A) at 200 cc/hr rate. Because of the patient’s al-
tered mental status, thought to be secondary to severe hyper-
calcemia, she was started on calcitonin 430 U subcutaneous
every 12 hours for 48 hours.

Due to deteriorating mental status, the decision was made to
undergo a computed tomography (CT) scan of the abdomen
and pelvis to evaluate the pancreas and rule out necrotiz-
ing pancreatitis. CT revealed moderate acute pancreatitis, an
intrauterine pregnancy in vertex presentation, and a hetero-
geneously enhancing, placental-appearing soft tissue mass ex-
tending posteriorly and to the right that measured 2414 cm.
The findings were concerning for placenta percreta with pos-
sible acute hemorrhagic component; however, malignancy
could not be excluded. She underwent a preoperative mag-
netic resonance imaging, which revealed a single intrauterine
pregnancy, posterior placenta, and large mass posterior to the
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placenta, likely a large degenerating fibroid or leiomyosarcoma.
The patient underwent planned low transverse cesarean deliv-
ery and a 2090-g female was delivered without complication.
Afterward, exploratory laparotomy with removal of the leiomy-
oma, lysis of adhesions, and omental biopsy was performed.

The tumor was located posteriorly with multiple attachments
that included the right retroperitoneum and posterior perito-
neum and involvement of the sigmoid mesentery. The ureter was
intimately attached to the lateral aspect of the mass. The bow-
el was free of any attachment. Duration of the operation was 3
hours, 15 minutes. The surgically resected mass (Figure 1) and
omental biopsies were sent to pathology. Following resection
of the mass, the patient’s calcium improved dramatically from
11.8 to 9.8 immediately. Similarly, the patient’s mental status
returned to baseline. A repeat lipase following surgery was
168 U/L (11-82 U/L). The calcitonin injections were discontinued
and calcium was trended every 12 hours. Further hematologic
work-up was completed, including serum free light chains to
rule out plasmacytoma, revealing mildly elevated kappa/lamb-
da free light chain ratio of 1.86 mg/dL (0.2600-1.65 mg/dL),
angiotensin 1 converting enzyme was 41 U/L (16-85 U/L), and
significantly elevated PTHrP was 9.6 pmol/L (<4.2 pmol/L).
Pathology of the surgical specimen revealed whorled smooth
muscle tissue with a central hemorrhagic area, consistent with
a benign smooth muscle neoplasm (leiomyoma) with isch-
emic and degenerative changes. The specimen stained posi-
tive for desmin, consistent with leiomyoma, and negative for
calcitonin. The specimen weighed 2834 gram and measured
19.018.514.0 cm with smooth to rough surface which was fo-
cally congested and mild focal adhesions. The patient’s hos-
pital course was complicated by acute shortness of breath re-
quiring oxygen therapy with 3L nasal cannula. She developed
pulmonary edema due to volume overload from IV fluids, con-
firmed by pulmonary vascular congestion on chest radiograph.
The patient recovered with parenteral diuretic judicious flu-
id adjustment, and was discharged on postoperative Day 9.
The mother and baby continue to do well.

Discussion

Leiomyoma is the most common tumor of the female geni-
tal tract [7]. They have characteristics similar to malignant tu-
mors despite being benign growths. These shared character-
istics include abnormal vasculature and unregulated growth.
Like malignant tumors, it has been suggested that leiomyo-
mas are a result of genetic mutation that leads to loss of in-
tegrity of the cell cycle resulting in inappropriate growth [1].

The increased hormonal state of pregnancy has variable effects
on leiomyomas. While leiomyomas are particularly sensitive to
the hormonal influence of estrogen and progesterone, most of
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Figure 1. Surgical resection of 2834-g mass measuring
19.0x18.5x14.0 cm.

them do not increase in size during pregnancy. Complications
in pregnancy associated with leiomyomas include increased
risk of preterm labor, fetal malpresentation, abnormal labor,
potential placentation disorders, and requirement for cesar-
ean delivery. Spontaneous abortions and infertility have also
been linked to leiomyomas; however, this association is likely
dependent on the location of the benign growth and not a re-
sult of the leiomyoma itself [1].

Hypercalcemia in pregnancy is rare and only occurs in approx-
imately 0.03% of reproductive age women [3]. While there are
many potential causes for hypercalcemia or hypercalcemic cri-
sis in pregnancy, the most common are due to elevated para-
thyroid hormone (PTH). Malignancy should be considered as
another cause of elevated calcium mediated through parathy-
roid hormone-related protein (PTHrP) [1,3].

Although classically seen with malignancies such as renal cell
carcinoma, breast cancer, and squamous cell cancers, physio-
logical PTHrP can be detected during pregnancy from the pla-
centa and in the postpartum period from the breast during
lactation. While mildly elevated levels of calcium can be not-
ed during pregnancy due to these physiological adaptations,
symptoms, if present, are typically mild [1,7].

PTH and PTHrP share an identical amino terminus, and thus
work to both activate the same receptor. This activation causes
an increase in serum calcium levels due to decreased secretion
of calcium from the renal system as well as increased bone
reabsorption [2,3,8].

Humoral hypercalcemia of malignancy is a paraneoplastic syn-
drome commonly associated with elevated levels of PTHrP and
subsequent hypercalcemia. While it is commonly associated
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with malignancies, few cases have reported associations with
benign tumors such as leiomyomas. These rare cases of be-
nign tumors releasing PTHrP have inspired the term “humoral
hypercalcemia of benignancy” [1,8].

Prompt intervention in a hypercalcemic crisis during pregnancy
is necessary due to potential life-threatening risk. Treatments
include adequate hydration and normalization of electrolytes,
as in non-gravid patients. Because calcitonin does not cross
the placenta, it has been used safely to treat hypercalcemia
during pregnancy. Calcitonin mechanism of action lowers the
serum calcium levels by inhibiting osteoclastic activity as well
as increasing renal excretion of calcium. Use of calcitonin is
limited, however, as it only decreases serum calcium levels by
1.1-1.9 mg/dL [3]. Due to side effects such as diarrhea, hypo-
kalemia, and soft tissues calcifications, use of oral phosphates
is limited. Due to teratogenicity, bisphosphonates and mithra-
mycin are contraindicated for hypercalcemia in pregnancy [2].
In our case, the leiomyoma, which had previously been chemi-
cally inactive, was likely stimulated by the increased hormonal
state of pregnancy [1,3]. The elevated PTHrP was believed to
be secreted by the activated leiomyoma and resulted in the
hypercalcemic crisis.

Preeclampsia is a state of elevated blood pressures associated
with proteinuria after 20 weeks’ gestation. It occurs more

frequently in women who begin pregnancy with chronic
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hypertension. It is fundamentally a condition of constricted
intravascular compartment and should have no effect on leio-
myoma or critical level serum calcium. However, it could have
contributed to the development of flash pulmonary edema.

Removing a necrotic myoma at the time of cesarean delivery
can be difficult depending on clinical findings including the size
and location of the myoma. In many cases, unless the myoma
is on a stalk, the uterus must also be removed. Therefore,
unless there is a clinical indication, such as in this case, most
myomas are left undisturbed at cesarean. Removing a necrotic
myoma that is not on a stalk and continuing the pregnancy is
highly likely to result in a maternal-fetal mishap and should
only be attempted when medical management is unsuccessful.

Conclusions

Because leiomyomas are exceedingly common in both grav-
id and nongravid patients, PTHrP secretion from a leiomyoma
should be considered in the differential diagnosis in a patient
presenting with severe hypercalcemia. Because medical treat-
ment options for hypercalcemia are limited for gravid females
and aggressive IV fluid resuscitation can result in complica-
tions, surgical resection of the leiomyoma should be consid-
ered, as it is the most definitive treatment for hypercalcemia
from a leiomyoma.
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