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Abstract 


Background:Cortical nephrocalcinosis is a rare form of nephrocalcinosis in affected premature infants. Calcified pericardium with cortical
nephrocalcinosis in a premature and very low birth weight infant is an unusual finding of metastatic calcification.



Case Presentation:   We report the case of a 23 week 600g premature female infant with cortical nephrocalcinosis with an unusual metastatic
calcification of the pericardium. The infant was born to a multigravida mother and was initially admitted for very low gestational age and birth weight,
prematurity, and respiratory distress. The patient developed severe renal failure and other severe complications during the duration of intensive care
of 126 days.


Conclusion:  The etiologies of neonatal cortical nephrocalcinosis are numerous. The most contributory reason for developing nephrocalcinosis in
premature infants is an underdeveloped renal tubular system. Calcified pericardium with cortical nephrocalcinosis is an uncommon manifestation of
metastatic calcification in a premature infant. It is important to find and to manage the underlying cause for the calcification before other major organs
are involved.






Introduction




Nephrocalcinosis, also known as Albright's calcinosis or
Anderson-Carr kidneys, is defined as diffuse renal parenchymal
calcification that begins as fine granulations over the renal
parenchyma. These granular matter eventually coalesce to form
denser and more solid deposits with medullary involvement
being more common than cortical [1,2]. The stone formation and
findings of nephrocalcinosis are due to an imbalance between stone
producing and stone inhibiting factors [1,2]. Factors contributing
to the imbalance may include medications such as long term loop
diuretics use for brochopulmonary dysplasia and pathologies such
as hyperparathyroidism, renal tubular acidosis, or end stage renal
failure[2].


Nephrocalcinosis is more frequently observed incidentally in
premature neonates. The incidence in neonates is 7-41% in recent
case reports [1-5]. The most likely reasoning is because of the
immaturity of the renal tubular system. A neonate's renal system's
maturity is also indirectly correlated with birth weight in which
lower birth weight infants have poor renal system maturity. In fact,
full maturity of the neonatal renal system is not reached until 34 to
36 weeks gestation[6]. In addition, very low birth weight infants
have decreased reabsorption capacity for bicarbonate, which
alkalinizes the urine pH and enhancing calcium stone precipitation
[1-5]. Preterm infants also have lower glomerular filtration rates
because of lower plasma flow rate through the tubular system. This
process promotes stone production because of oversaturating the
tubular fluid and worsening by hypocitraturia and hypercalciuria
[1-7].


Other factors may also contribute to nephrocalcinosis
in neonates by inducing hypercalciuria and hypercalcemia.
Although rare in presentation, subcutaneous fat necrosis develops
nephrocalcinosis from inflammation of the subcutaneous layer[8].
This process often follows from birth trauma, therapeutic cooling,
or meconium aspiration[8]. 


Genetic conditions such as Williams-Beuren syndrome from
hemizygous deletion of sequences on chromosome 7q11.23,
idiopathic infantile hypercalcemia from mutations in CYP24A1
gene encoding 25-hydroxyvitamin D3-24-hydroxylase, and
congential lactase deficiency also cause nephrocalcinosis [9-11].
Finally, nutrition such as Vitamin D therapy and total parentreral
nutrition cause hypercalcemia and nephrocalcinosis [1-6].


Most nephrocalcinosis findings in neonates are found
incidentally by imaging. The most common methods to detect it
are ultrasound, radiography, and computed tomography, which
reveal calcium deposits within the renal parenchyma accompanied
by variable compromised renal function [12-15]. These imaging
modalities also reveal extrarenal manifestations of the underlying
cause of the nephrocalcinosis with the most common being nearby
retroperitoneal involvement, gastrointestinal tract, and the lungs.


In this report, we describe one case of cortical nephrocalcinosis
in a premature infant with calcified pericardium due to a pathologic
process called metastatic calcification.


Case Presentation


A 23.1 week 600g female infant was born as a dichorionic
diamnionic twin to a 34 year old multigravida African American
mother with history of neonatal demise, preterm labor, cervical
dilatation and incompetent cervix via emergent Cesarean section for
prolapse of body parts in the vaginal canal. The prenatal labs, blood
work, and parental drug history were within normal limits. The
infant was initially managed for respiratory distress and received
routine care for a premature infant. The infant required intensive
care for 126 days for worsening renal failure, nephrocalcinosis,
severe bronchopulmonary dysplasia, metabolic acidosis,
cystic periventricular leukomalacia, diastolic heart failure, and
hypothyroidism. The patient's nephrocalcinosis was present in the
setting of severe renal failure and complicated by hypothyroidism,
hyperparathyroidism, hypercalcemia, and hyperphosphatemia.
Cortical nephrocalcinosis was detected and confirmed by imaging.
Imaging revealed calcium deposits within the renal parenchyma
and pericardium, indicating nephrocalcinosis and extrarenal
calcification of the pericardium (Figure 1).
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Figure 1: Calcifications visible in the kidneys and cardiac silhouette. Images reveal cortical nephrocalcinosis and calcification of
cardiac silhouette. (a) Ultrasound transverse left kidney. (b) Ultrasound longitudinal right kidney. (c) X-ray.




Urine output and metabolites were closely monitored, and the
patient was taking furosemide for the hyperphosphatemia and
hypercalcemia. Neonatal profiles were taken regularly and the
patienty's main source of nutrition was total parenteral nutrition
through portions of the intensive care course. Patient received
intensive care for a total of 126 days.


Discussion


Nephrocalcinosis in neonates is most often observed in preterm
infants for a variety of reasons. The most likely reason is the renal
system not reaching full maturity, which is at 34-36 weeks gestation.
Nephrocalcinosis is a process that develops from an inbalance of
stone producing and stone inhibiting factors. It presents initially
as fine granular deposits within the renal parenchyma with
undetectable or no clinical symptoms. However, these deposits may
become denser and accumulate within major portions of the renal
system: cortical, medullary, or mixed.


The most common form of macroscopic nephrocalcinosis is
medullary (97% of cases) versus cortical (2%) and mixed (1% of
cases)[13]. Premature infants have lower glomerular filtration
and lower renal plasma flow rates than term infants. Neonates
of lower birth weights, especially premature infants, tend to
have a lower capacity to reabsorb bicarbonate than appropriate
birth weight and term infants. Inevitably, these factors lead to
greater stone production. Other major reasons that contribute to
nephrocalcinosis may primary hyperparathyroidism, persistent
renal tubular acidosis, medullary sponge kidney, hyperoxaluria
(primary, enteric, or toxic), secondary to neoplasm, and drugs
(furosemide and amphotericin B) [1-6,12]. Other reasons may
include subacute fat necrosis, nutritional reasons (high Vitamin D
or TPN), or genetic causes [8-11].



An important method of detecting nephrocalcinosis is by
imaging. The best methods are by ultrasonagraphy, radiography,
or computed tomography [12-15]. Axial computed tomography
without contrast is considered the best method for differentiating
macroscopic nephrocalcinosis and localizing calcifications [12-15].
Neonatal nephrocalcinosis can still be adequately identified via
ultrasound or other radiographic methods [12-15].


Most extrarenal findings in the presence of nephrocalcinosis
are retroperitoneal structures surrounding the kidneys and the
peritoneum [12-15]. Severe persistence of the calcification process
that led to the nephrocalcinosis has the potential of affecting other
major organs such as the heart as seen in our case. Identifying and
appropriately managing the root cause of the nephrocalcinosis are
vital for the management of the patient.


Conclusion



The etiologies of neonatal cortical nephrocalcinosis are
numerous. The most contributory reason for developing
nephrocalcinosis in premature infants is an underdeveloped renal
tubular system. Calcified pericardium with cortical nephrocalcinosis
in a premature infant as a result of metastatic calcification is a rare
finding. Overall, it is important to find and to manage the underlying
cause for the calcification before other major organs are involved.
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