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Case Report 

Severe hypercalcemia and nephrocalcinosis secondary to subcutaneous 

fat necrosis in a neonate with perinatal asphyxia: a case report 
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INTRODUCTION 

Subcutaneous fat necrosis of the newborn (SCFN) is an 

uncommon inflammatory disorder of adipose tissue, 

typically affecting full-term or post-term infants exposed 

to perinatal stress such as hypoxic–ischemic injury, 

meconium aspiration, therapeutic hypothermia, or 

neonatal sepsis.1 While SCFN is generally considered a 

benign and self-limiting dermatological condition, it may 

be associated with serious systemic complications, most 

notably hypercalcemia, which can lead to 

nephrocalcinosis, acute kidney injury, and long-term renal 

impairment.1,2 Hypercalcemia in SCFN is mediated by 

granulomatous inflammation with unregulated extra-renal 

production of 1,25-dihydroxyvitamin D by activated 

macrophages. Because hypercalcemia may present weeks 

to months after the appearance of skin lesions, delayed 

diagnosis is common.3,4 We describe a severe case of 

SCFN-associated hypercalcemia complicated by Grade 3 

nephrocalcinosis in an infant with perinatal asphyxia. 

CASE REPORT 

The patient is a 2.5-month-old female infant from Nanded, 

India, born of a third-degree consanguineous marriage. 

Her birth history was significant for a term delivery via 

Lower segment cesarean section (LSCS) necessitated by 

Meconium-stained liquor (MSL). The infant did not cry at 

birth, had a birth weight of 3 kg, and required a 14-day 

NICU stay for Grade 3 HIE, neonatal seizures, 
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ABSTRACT 

Subcutaneous fat necrosis of the newborn (SCFN) is a rare, self-limiting panniculitis that occurs predominantly in full-

term neonates following significant perinatal stress. Although the cutaneous manifestations often resolve spontaneously, 

SCFN can be complicated by severe and potentially life-threatening metabolic derangements, particularly 

hypercalcemia. We report the case of a 2.5-month-old female infant with a history of Grade 3 hypoxic–ischemic 

encephalopathy (HIE) who presented with multiple indurated subcutaneous nodules and profound hypercalcemia 

complicated by bilateral medullary nephrocalcinosis. Biochemical evaluation demonstrated suppressed parathyroid 

hormone levels with markedly elevated 1,25-dihydroxyvitamin D, consistent with PTH-independent hypercalcemia due 

to extra-renal vitamin D activation. Prompt recognition and aggressive multimodal therapy, including hyperhydration, 

calcitonin, and systemic corticosteroids, resulted in normalization of serum calcium levels. This case underscores the 

importance of early diagnosis, vigilant metabolic monitoring, and timely intervention in neonates with SCFN to prevent 

irreversible renal complications. 
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encephalopathy, and sepsis. She was discharged on a 

regimen of levetiracetam, phenytoin, and eltroxin for 

hypothyroidism. At the time of presentation, she exhibited 

global developmental delay, microcephaly, and increased 

tightness in all four limbs, consistent with evolving 

cerebral palsy. The primary reason for referral was the 

development of multiple hard swellings over her body, 

which began at 1.5 months of age. 

Table 1: Initial laboratory investigations (18/06). 

Parameters Results Interpretations 

Hemoglobin (Hb) 11.2 g/dl 
Within acceptable 

range for age 

Hematocrit (HCT) 39.3% Normal 

Total count (TC) 
16,000 

/mm³ 
Mild leukocytosis 

Platelet count (PLT) 
8.4 

lakh/mm³ 
Thrombocytosis 

Sodium (Na) 133 meq/l 
Mild 

hyponatremia 

Chloride (CL) 99 meq/l Normal 

Potassium (K) 5.8 meq/l 
Mild 

hyperkalemia 

Total calcium (Ca) 19.3 mg/dl 
Severe 

hypercalcemia 

Ionized calcium (ICa) 2.27 mmol/l 
Markedly 

elevated 

Alkaline phosphatase 

(ALP) 
195 IU/l 

Within normal 

limits 

Blood urea nitrogen 

(BUN) 
16 mg/dl Normal 

Creatinine 0.38 mg/dl Normal 

SGPT (ALT) 5 IU/l Normal 

Interpretation 

The investigations reveal severe hypercalcemia (total 

calcium 19.3 mg/dl) with elevated ionized calcium, which 

is the most significant abnormality in this case of suspected 

subcutaneous fat necrosis. Thrombocytosis is also present, 

which is a known metabolic association of SCFN. Renal 

parameters are within normal limits at presentation, 

although imaging later demonstrated nephrocalcinosis, 

likely secondary to prolonged hypercalcemia. Electrolyte 

abnormalities include mild hyponatremia and 

hyperkalemia. These findings support the diagnosis of 

SCFN complicated by significant hypercalcemia requiring 

urgent management. 

These lesions initially appeared on the bilateral arms and 

thighs before progressing to the cheeks, nape, and 

buttocks. The swellings were described as firm and tender 

to touch, though the overlying skin appeared normal with 

no redness or discharge. Prior to her admission at Wadia 

Hospital, she had been treated by a local physician with a 

sequence of antibiotics- cefpodoxime, azithromycin, and 

amoxyclav and vitamin D (400 IU) without any resolution 

of the lesions. On physical examination, the infant was 

afebrile and hemodynamically stable, though she was 

severely underweight with a Z-score of <-3SD for weight 

and weight-for-height. Skin examination revealed 

widespread areas of thickening that were firm, tender, and 

non-pinchable. Neurological assessment confirmed 

spasticity, with a tone of +3 and the presence of clonus in 

both upper and lower limbs. These clinical findings, 

combined with her birth history, led to a primary 

diagnostic suspicion of Subcutaneous Fat Necrosis 

(SCFN). 

Table 2: Hormonal and metabolic evaluation. 

Tests Result 
Reference 

range 
Interpretation 

Vitamin D  

(25-OH) 

34 

ng/ml 

30-100 

ng/ml 
Sufficient 

1,25-OH  

vitamin D 

153 

ng/ml 

50-190 

ng/ml 

Normal  

(upper range) 

Parathyroid 

hormone (PTH) 

2.31 

pg/ml 

15-65 

pg/ml 
Suppressed 

Urine calcium/ 

creatinine ratio 
3.95 <0.8 

Markedly 

elevated 

Interpretation 

The child demonstrates suppressed PTH in the presence of 

severe hypercalcemia, indicating a PTH-independent 

mechanism. Elevated urinary calcium excretion confirms 

significant hypercalciuria. Normal but relatively high 

1,25-OH Vitamin D levels support increased vitamin D–

mediated calcium activity, consistent with subcutaneous 

fat necrosis–related granulomatous activation. 

Table 3: Serial electrolyte and calcium monitoring. 

Date 
Na 

(meq/l) 

Cl 

(meq/l) 

K 

(meq/l) 

Total 

calcium 

(mg/dl) 

Ionized 

calcium 

(mmol/l) 

19/06 140 108 5.3 16.3 2.0 

200/6 137 104 4.0 — 1.85 

210/6 134 107 3.7 11.8 1.49 

22/06 139 102 4.5 10.8 1.24 

24/06 — — — 10.3 1.17 

Interpretation 

Serial monitoring shows a steady decline in serum calcium 

and ionized calcium levels following initiation of therapy. 

The normalization of calcium by 24/6 indicates effective 

response to hydration, calcitonin, and steroid therapy. 

Electrolytes remained largely stable during treatment. 

Laboratory investigations performed upon admission 

revealed a critical metabolic state characterized by 

profound hypercalcemia. The initial serum calcium was 

measured at 19.3 mg/dl (normal 9-11 mg/dl) with an 

ionized calcium of 2.27 mmol/l. To investigate the cause 

of hypercalcemia, a specialized hormonal profile was 

obtained. Parathyroid hormone (PTH) was found to be 

suppressed at 2.31 pg/ml (Normal 15-65 pg/ml), and 1,25-

dihydroxyvitamin D was measured at 153 ng/ml. These 

results, along with a significantly elevated urine calcium-
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to-creatinine ratio of 3.95, pointed toward a PTH-

independent mechanism of hypercalcemia. Additional 

metabolic abnormalities included hypertriglyceridemia 

(414 mg/dl) and hypercholesterolemia (247 mg/dl). 

Ultrasound of the kidneys, ureters, and bladder (USG 

KUB) revealed Bilateral Grade 3 medullary 

nephrocalcinosis, indicating significant renal calcium 

deposition. The combination of characteristic skin lesions, 

history of perinatal asphyxia, and these metabolic markers 

confirmed the diagnosis of Subcutaneous fat necrosis of 

the newborn (SCFN) with associated secondary 

hypercalcemia and renal complications. 

Table 4: Thyroid function tests. 

Tests Results Reference range Interpretation 

FT3 3.48 pg/ml 2-4 pg/ml Normal 

FT4 2.06 ng/dl 0.9-2 ng/dl Upper normal 

TSH 0.935 µIU/ml 0.7-8 µIU/ml Normal 

Interpretation 

Thyroid function is within normal limits, suggesting 

adequate control of congenital hypothyroidism on ongoing 

thyroxine therapy. 

Management of the child was directed at rapidly lowering 

serum calcium levels to prevent further renal injury. The 

patient was started on aggressive hyperhydration at 3 

l/m²/day (twice the maintenance volume) to promote renal 

calcium excretion. Calcitonin was administered at 2 U/kg 

every 6 hours for its rapid effect on inhibiting osteoclast 

function and inducing calciuresis. Systemic 

corticosteroids, in the form of prednisolone (2 mg/kg/day), 

were initiated to reduce the granulomatous inflammation 

and directly inhibit the macrophage-mediated conversion 

of Vitamin D. 

The patient's clinical response was favorable, with serum 

calcium levels normalizing over the course of six days, 

dropping from 16.3 mg/dl to 10.3 mg/dl. Her electrolyte 

balance remained stable throughout the treatment. She was 

discharged on a tapering dose of oral Prednisone (2 

mg/kg/day for 14 days) with instructions for close 

metabolic follow-up. 

DISCUSSION 

SCFN is an uncommon but clinically significant form of 

neonatal panniculitis that predominantly affects full-term 

or post-term infants exposed to perinatal stress.5 The 

condition is rarely idiopathic; recognized precipitating 

factors include perinatal asphyxia, meconium aspiration 

syndrome, therapeutic hypothermia, neonatal sepsis.6-8 In 

the present case, Grade III Hypoxic-ischemic 

encephalopathy (HIE), neonatal seizures, and prolonged 

intensive care admission likely constituted the principal 

triggers for adipose tissue injury.6-8 Such severe 

neurological insults are frequently associated with adverse 

neurodevelopmental outcomes, including cerebral palsy 

and developmental delay.9 

Clinically, SCFN presents with firm, erythematous-to-

violaceous, non-pitting subcutaneous nodules or plaques 

involving areas rich in adipose tissue, particularly the 

cheeks, shoulders, back, buttocks, and proximal 

extremities.10,11 These lesions may be tender during the 

active inflammatory phase and should prompt careful 

evaluation for associated metabolic complications.12 Early 

recognition is essential because systemic manifestations 

may occur even when cutaneous findings appear benign.13 

Hypercalcemia represents the most serious complication 

of SCFN and has been reported in up to one-quarter of 

affected infants.14 The characteristic biochemical profile 

includes markedly elevated serum calcium concentrations 

accompanied by suppressed parathyroid hormone levels.15 

Hypertriglyceridemia and hypercholesterolemia may also 

occur secondary to adipocyte necrosis and lipid 

mobilization.16 Persistent hypercalciuria can subsequently 

lead to nephrocalcinosis, nephrolithiasis, and renal 

dysfunction.17 

The pathogenesis of SCFN is closely related to the unique 

composition of neonatal adipose tissue, which contains a 

relatively high proportion of saturated fatty acids.18 

Perinatal hypoxia and tissue injury promote crystallization 

of these fats, resulting in adipocyte necrosis and 

granulomatous inflammation.19 Histopathological studies 

have demonstrated infiltration by macrophages, 

multinucleated giant cells, and inflammatory cells 

surrounding necrotic adipocytes.20,21 

The mechanism underlying hypercalcemia in SCFN 

resembles that observed in granulomatous disorders such 

as sarcoidosis.22 Activated macrophages within 

granulomatous lesions express extrarenal 1-alpha-

hydroxylase, which catalyzes the conversion of 25-

hydroxyvitamin D to biologically active 1,25-

dihydroxyvitamin D.23,24 This unregulated process 

bypasses normal endocrine feedback mechanisms, 

resulting in increased intestinal calcium absorption and 

enhanced osteoclastic bone resorption.25,26 

Sustained hypercalcemia may result in nephrocalcinosis 

and acute kidney injury, both of which carry the potential 

for long-term renal sequelae.17,27 Calcium deposition 

within the renal parenchyma can produce tubular injury 

and impaired renal function.28 Additional reported 

complications include thrombocytopenia, thrombocytosis, 

hypoglycemia, and hyperlipidemia, reflecting the systemic 

inflammatory response associated with SCFN.29 

Management of SCFN-associated hypercalcemia requires 

prompt and aggressive intervention. Initial treatment 

consists of intravenous hyperhydration to promote renal 

calcium excretion.30 Loop diuretics such as furosemide 

may be administered following adequate hydration to 

enhance urinary calcium clearance.17 Corticosteroid 
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therapy suppresses macrophage-mediated 1-alpha-

hydroxylase activity and reduces vitamin D–mediated 

calcium production.23 In severe or refractory cases, 

bisphosphonates such as pamidronate and, less commonly, 

calcitonin have demonstrated efficacy in rapidly lowering 

serum calcium levels.31 

Although the cutaneous lesions of SCFN generally resolve 

spontaneously, metabolic complications may persist for 

several months after apparent dermatological recovery.23 

Therefore, regular monitoring of serum calcium 

concentrations is recommended until complete resolution 

of lesions and normalization of biochemical parameters. 

The long-term prognosis largely depends on the severity 

of nephrocalcinosis and the extent of underlying 

neurological injury resulting from the initial perinatal 

insult.27,31 In resource-limited settings, early diagnosis, 

multidisciplinary management, and long-term surveillance 

remain critical for preventing irreversible complications 

and optimizing outcomes. 

CONCLUSION 

Subcutaneous fat necrosis of the newborn, though often 

regarded as a self-limiting dermatological condition, can 

be associated with severe and potentially life-threatening 

metabolic complications. This case illustrates the critical 

link between perinatal asphyxia and SCFN, emphasizing 

severe hypercalcemia mediated by extra-renal vitamin D 

activation and complicated by advanced nephrocalcinosis. 

The delayed onset of metabolic derangements despite 

early skin manifestations underscores the necessity for 

prolonged biochemical surveillance in affected infants. 

Early recognition, prompt exclusion of PTH-dependent 

causes, and aggressive multimodal therapy, including 

hyperhydration, calcitonin, and systemic corticosteroids, 

are essential to prevent irreversible renal injury. Clinicians 

caring for neonates with significant perinatal stress should 

maintain a high index of suspicion for SCFN and ensure 

structured long-term follow-up to mitigate adverse 

outcomes. 
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