Case Reports

A very rare type of primary hyperparathyroidism with

severe hypercalcemia in an infant

Mohammad H. Al-Qahtani, MD.

ABSTRACT
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Severe neonatal primary hyperparathyroidism is a very
rare type of primary hyperparathyroidism in pediatrics
that might present during infancy with non-specific
symptoms. We report an infant who presented with
a very high level of calcium, yet responding to simple
medications to draw the attention to pediatricians
to this disease as early diagnosis and treatment will
ameliorate its devastating outcome.
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Primary hyperparathyroidism (PHPT) is a rare cause
of hypercalcemia in pediatric age group (incidence
of 2-5 in 100,000) compared to adults, where it is
considered the most common cause of hypercalcemia
(incidence of 1 in 1000)."* The severe neonatal primary
hyperparathyroidism (SNHPT) is a very rare type
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of PHPT (one per 200-300,000 live births),” that
may present at neonatal period, or at infancy. Early
establishment of the diagnosis of PHPT is difficult in
children, and often delayed because of being rare, and
has nonspecific presenting symptoms, the most frequent
onein neonates and infants is hypotonia.> While children
present with fatigue, weakness, and weight loss.™*
Untreated hyperparathyroidism may cause damage
to the eyes, kidneys, and skeletal system.® We report
a female infant who presented with severe hypotonia,
and found to have severe hypercalcemia due to PHPT,
rapidly responding to simple medical treatment, and
resolution of symptoms after parathyroidectomy, to
draw the attention to pediatricians to this disease,
as early diagnosis and treatment will ameliorate its
devastating outcome.

Case Report. A 9-month-old female infant
presented to the Emergency Department at King Fahd
Hospital of the University, Al-Khobar, Kingdom of
Saudi Arabia with 2 days history of high grade fever,
mild upper respiratory tract infection symptoms, and
2 brief attacks of up-rolling eye movement with no
loss of consciousness, and nor post ictal state. She
had uneventful perinatal history, noticed at age of
4 months to have isolated progressive head lag, and
delayed milestones with 2 months history of polyuria
and polydipsia. She is the only child of healthy second-
degree cousins.

Physical examination showed alert febrile infant,
moderately dehydrated with normal blood pressure,
microcephaly with no dysmorphic features, no skeletal
deformity, and no neurocutaneoussstigmata, neurological
assessment revealed axial hypotonia, severe head lag,
and mild limb hypotonia with briskly symmetrical
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deep tendon reflexes. Ophthalmological assessment
showed no band keratopathy. Echocardiography
showed normal anatomy and function. Investigations
revealed a very high total calcium (Ca) level of 36
mg/dl (normal value: 8.7-10.5 mg/dL) after dilution
by distilled water using Dimension® RxL. Max® New
York, USA. Low phosphorus 2.2 mg/dl and high
parathyroid hormone (PTH) 46.1 pmol/L (normal
value: 1.3-6.8 pmol/L) was also noted. However, she
had normal levels of magnesium (4.3 mg/dl), and
alkaline phosphatase (184 U/L). Liver functions, lipase
and 25-hydroxy vitamin D were normal. The Ca/
Cr ratio in urine was normal excluding hypercalcuric
hypercalcemia. Toxicology and metabolic screening was
unremarkable, and ultrasonography (US) showed no
nephrolithiasis or nephrocalcinosis. Skeletal survey was
within normal. The parents were tested for bone profile

N

Figure 1 - A resected gross enlarged parathyroid gland with an actual size
of 0.5x0.5x0.3 cm.

Figure 2 - Microscopic section of one of the resected parathyroid samples
showing no capsular compression (white arrow), diffused
homogenous hyperplasia or hyper cellularity (black arrows)
suggestive of severe neonatal hyperparathyroidism (H&E
x40).

and showed no evidence of biochemical asymptomatic
hyperparathyroidism. Immediate intravenous medical
treatment was initiated with normal saline (NS) boluses
and furosemide followed by 1.5x maintenance of NS.
Over the following 6 days hydrocortisone (1 mg/
kg) and equivalent doses of dexamethasone were used
until normalization of serum calcium was achieved.
Localization of the parathyroid glands carried out by
neck US, neck CT, Technetium (99 mTc) sestamibi
scanning showed no evidence of adenoma, hence patient
processed to surgical intervention, and found all the 4
glands enlarged, the largest was 0.5x0.5x0.3 cm (Figure
1). Frozen sections obtained and histopathological
study of the samples showed diffuse hyperplasia of
all the glands (Figure 2) confirming the diagnosis of
severe neonatal hyperparathyroidism (SNHPT), and
parathyroidectomy of all the glands was performed
and the intraoperative PTH level was 0.75 pmol/L and
Ca was 10.1 mg/dl. The fragment of one of the glands
was implanted in the left strap muscle of the neck,
without surgical complication. She was discharged on
calcium and 1 a calcidiol for 2weeks only. Her 2-years
regular follow up without treatment showed dramatic
resolution of the head lag, and improved developmental
mile stones and normal head circumference. Her latest
laboratory results were; Ca - 9.0 mg/dL; and PTH = 0.6
pmol/L.

Discussion. Primary hyperparathyroidism (PHPT)
in pediatrics might lead to serious complications if
not detected early. Most of the reported cases were
diagnosed late for months, or even years with end-organ
involvement,>* and most patients were adolescents.
It has been estimated that 80% of PHPT cases are
asymptomatic. Familial forms represent approximately
5% of the cases,” and in our case, the possibility of
familial type was ruled out by having normal parents’
bone profile.

Severe neonatal hyperparathyroidism (OMIM
#239200) is a rare, potentially lethal disease®’caused
by homozygous loss of function mutation in the
calcium sensing receptor (CaSR) gene leading to
unsuppressed high production of PTH, causing
generalized diffuse hyperplasia involving all the glands
and very severe hyperparathyroid bone disease and
marked hypercalcemia, manifesting before the age of
6 months. Our patient surprisingly did not have any
skeletal defects in spite of high persisting PTH level.
Our patient presented at age of 9 months with seizure
like picture and symptoms of central hypotonia, as well
as polydipsia, and polyuria. Presenting with seizure was
not reported as a manifestation of SNHPT.
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Few cases in the literature had significant
hypercalcemia, the highest was 32.4 mg/dl.® Our
patient had Ca level of 36 mg/dl, which is unusually
high. Contrary to other studies with high percentage
of significant secondary bone disease in 27-64%?® and
nephrolithiasis in 36-64%,* our patient did not have
any bone deformities, and no renal stones detected.
The combination of preoperative scanning and
intraoperative PTH assays to exclude the presence of
adenomas had shown to be effective diagnostic tools,**
and helped us in our patient assessment. Effective
management of PHPT in children is limited to the
routine use of bisphosphonates such as Pamidronate as
management modality of hypercalcemia in children.®
It is currently being used preoperatively in severe or
symptomatic hypercalcemia, or when diuretic therapy
has failed.*’ Since Pamidronate was not available in
our hospital, we followed the simple measures like the
normal saline hydration and diuretics, in addition to
minimal use of the steroids in the form of hydrocortisone
and dexamethasone, which showed rapid response to
decrease the calcium to a safe level over few days for
preoperative preparation.

The surgical resection hasbeen the treatment of choice
for almost all the cases of primary hyperparathyroidism
regardless of the etiologies with a success rate of 95%,*
in our case the procedure was uncomplicated with the
successful implantation of the gland fragment in the
strips of the neck muscle, manifested by off-medications
eucalcemia over 2 years, and resolution of the hypotonia
and regain of developmental milestones.

The aim of reporting this case is to draw the attention
of pediatricians to think of PHPT as an important
cause of severe hypercalcemia that might present with
nonspecific symptoms in infants. Early diagnosis of
such condition and prompt simple medical treatment
and further surgical intervention will lead to better
response in most cases, as seen in our patient, as well as
preventing irreversible complications.
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