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Subcutaneous fat necrosis in neonates after therapeutic
hypothermia — report of two cases
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Subcutaneous fat necrosis (SCFN) is a rare, transient
and self-limiting complication of birth asphyxia [1]. It is
characterized by painless nodules developing on the back,
limbs and buttocks, which move freely over muscle and
bone. The overlying skin may be of normal color or with
erythematous discoloration. These lesions disappear
spontaneously without scarring, but there may be sys-
temic complications associated with SCFN. The most seri-
ous potential complication is hypercalcemia, which carries
with it serious risks to the child’s health and life [1].

Both neonates diagnosed with SCFN following thera-
peutic hypothermia were born with indicators of serious
birth asphyxia in the Clinical Hospital of Gynecology and
Obstetrics at Poznan University of Medical Sciences.

A female newborn weighing 4340 g was delivered
by cesarean section (indication: fetal life-threatening
symptoms) at 37 weeks of pregnancy complicated by
type C diabetes and Hashimoto’s thyroid deficiency. She
was born with an Apgar score of O at 1 min, and then O,
0,1and 4 at 3, 5, 10 and 15 min, respectively. Umbilical
cord pH (artery and vein) was measured immediately af-
ter birth at 6.71 (BE —21.2 mEq/l) and 6.78 (-21.0 mEq/l).
The child was resuscitated at birth, with heart action re-
turning at 10 min. Artificial ventilation (initially by the
synchronized intermittent mechanical ventilation (SIMV)
method and then with non-invasive ventilation support)
in the Neonatal Intensive Care Unit (NICU) was continued
until day 10 of her life. Due to clinical symptoms of hy-
poxic ischemic encephalopathy whole-body cooling was
initiated at 4 h, and continued for the next 3 days of life.

In the first cranial ultrasound scan performed within
the initial 24 h of the infant’s life, no hypoxic-ischemic
areas were detected. Abnormal values of pulsatility index
(PI) of 3.4, resistive index (RI) of 0.93, end-diastolic veloc-
ity (EDV) of 3.5 cm/s and peak systolic velocity (PSV) of
50.5 cm/s were detected in the middle cerebral artery.
Subsequent cranial ultrasound scans done at weekly
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intervals revealed minor ischemic areas around cerebral
ventricles, also confirmed by cranial magnetic resonance
imaging in week 5 of the patient’s life.

As of day 32 of her life, the infant presented reddish
discoloration of the skin and subcutaneous nodules lo-
cated primarily on her back and along the posterior side
of her arms. Skin lesions were accompanied by the fol-
lowing abnormal results of laboratory tests: hypercalce-
mia (peak level of Ca?" at day 23: 2.9 mmol/l; reference
range: 2.2—-2.5 mmol/l), hypertriglyceridemia (peak tri-
glyceride level at day 23: 217 mg/d|; reference range: be-
low 150 mg/dl). The newborn was put on a low-calcium,
low-vitamin D, diet, and diuretics were administered. As
a result, skin lesions were gradually resolving, and the
Ca* levels and lipid metabolism were normalized. The
baby was discharged from hospital at day 42 of her life,
with a good general health status. In a neurological ex-
amination muscle hypertonia and excessive tendon re-
flexes were detected.

A female full-term neonate weighing 5070 g was de-
livered by cesarean section in week 39 of pregnancy be-
cause of fetal life-threatening symptoms. The pregnancy
was complicated by maternal G2 diabetes. The child was
born with an Apgar score of 5,2, 2,5and 6 at 1, 3, 5, 10
and 15 min, respectively. Umbilical cord pH (artery and
vein) was measured immediately after birth at 6.79 (BE
-18.9 mEg/l) and 6.98 (-15.0 mEg/l). After resuscitation
the neonate was transferred to the NICU, where artifi-
cial ventilation (initially by the SIMV method and then
with non-invasive ventilation support) was applied until
day 5. Because of signs of serious intrauterine hypoxia,
therapeutic hypothermia (COOL-CAP) was applied. She
showed symptoms of pulmonary hypertension, hypoten-
sion, periodical clonic-tonic seizures, and bleeding from
the urinary and respiratory tract resulting from hemor-
rhagic diathesis. The levels of liver enzymes were con-
siderably elevated from the first 24 h of her life: alanine
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transaminase (ALT) 1131.40 U/|, aspartate transaminase
(AST) 3175.70 U/L. Similarly, the level of troponin was el-
evated and it provided evidence of damage to the car-
diac muscle (0.798 ng/ml; normal range up to 0.1 ng/ml).
The markers of renal activity, initially within their normal
ranges, were following a rising trend over several con-
secutive 24-hour periods of the baby’s life, peaking on
day 9 (urea 224.0 mg/d|, creatinine 1.60 mg/dl).

In the cranial ultrasound scan performed on day 3, af-
ter therapeutic cooling of the newborn ended, no devia-
tions from the norm were found, whereas another scan
on day 6 of life showed abnormal, blurred echogenicity
and, after 2 weeks, considerable increased heterogeneity
in periventricular areas — an indication of possible leu-
komalacia. In neurologic assessment decreased muscle
tone along the head-torso axis and increased tone in up-
per and lower limbs were detected. Physiotherapy treat-
ment (Vojta method) and stimulation of the sucking re-
flex were applied during the period of hospitalization at
the intensive care unit.

In her second month of life, physical examination
revealed multiple subcutaneous painless nodules, ca.
0.5-1.0 cm in diameter, located on the thorax, the back,
the extensor surface of arms, the external side of thighs
and the buttocks. The clinical symptoms were accompa-
nied by abnormal calcium and lipid metabolism. When
the subcutaneous lesions emerged, total plasma calcium
level was 3.10 mmol/|, and it peaked at day 35 of life at
4.0 mmol/l; triglyceride level was 386 mg/dl. The infant
was put on a low-calcium/low-vitamin D, infant formula,
and steroid therapy (hydrocortisone in a dose of 1 mg/
kg) was administered. No spectacular improvement in
skin condition was achieved after 2 weeks of therapy (the
lesions were still present at discharge from hospital). To-
tal plasma calcium level at that point was 2.70 mmol/l
and triglyceride level was 508.9 mg/dl. The patient was
discharged from hospital at day 48 of her life, with rec-
ommendations that the low-calcium/low-vitamin D, diet
should continue and follow-up visits in the Endocrinology
Department be arranged.

Subcutaneous fat necrosis is a serious metabolic dis-
order. Usually the condition is self-limiting and resolves
spontaneously. It occurs in full-term neonates who were
subject to perinatal stress. The literature points to sev-
eral risk factors leading to the development of SCFN,
including birth asphyxia, hypothermia and meconium
aspiration syndrome. Subcutaneous fat necrosis is more
common in infants born to mothers with gestational dia-
betes, arterial hypertension, preeclampsia and eclamp-
sia. In the cases of the 2 infants described in this paper
these risk factors were present: both infants were born
after a pregnancy complicated by diabetes, suffered as-
phyxia at birth and were, because of that, treated with
therapeutic hypothermia. It is also believed that fac-
tors predisposing to the development of SCFN include
anemia and thrombocytopenia [1]. The results of hypo-
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thermia treatment for neonates with hypoxic ischemic
encephalopathy, presented by the National Institute of
Child Health and Human Development, revealed der-
matological complications in the form of SCFN in 3.9%
(4 of 102) of newborn infants included in a randomized
study [2]. In the pathogenesis of SCFN an important role
is played by peripheral perfusion disturbances which in
consequence lead to crystallization of free fatty acids
and subcutaneous fat necrosis. Varan et al. [3] point out
that both anemia and polycythemia in the perinatal pe-
riod are conducive to peripheral hypoperfusion and in-
crease the risk of SCFN. Neither of the 2 infants described
in this paper had anemia or polycythemia. Other factors
postulated as significant contributors to the pathogen-
esis of SCFN are the immaturity of the enzymatic system
involved in desaturation of free fatty acids and local,
congenital or acquired defects of fatty tissue [3]. Clinical
symptoms of SCFN usually develop after the first 72 h of
the newborn’s life, in the form of discolored skin patches
and subcutaneous nodules a few millimeters to a few
centimeters in size, and they most often affect the skin
on the arms, legs and on the back [1, 3, 4]. The neonates
treated in the Department of Neonatology in Poznan
presented skin symptoms of SCFN primarily on the back
and on the arms, and the lesions developed only at the
beginning of the second month of their lives. A number
of metabolic disorders, such as hypertriglyceridemia, hy-
percalcemia and hypoglycemia, as well as hematologic
disorders, such as anemia and thrombocytopenia, are ob-
served in the course of SCFN. It seems that an essential
role in the pathogenesis of hypoglycemia is played by
birth asphyxia and related multiple organ dysfunction.
Metabolic disorders more often found in infants born to
mothers with diabetes [5-7]. Mothers of both neonates
described in this paper had diabetes. Neither of the in-
fants had hypoglycemia; however, starting from the first
hour of their lives, both of them were totally parenterally
fed. Hypercalcemia is a rare yet life-threatening compli-
cation of SCFN. Calcium ions are released from damaged
adipocytes and the production of 1,25-OH-D, in infants
with SCFN takes place in an uncontrolled manner, also
outside kidneys. Moreover, increased calcium absorp-
tion in the intestine is observed [5, 7-9]. In our patients
non-symptomatic hypercalcemia was found. Treatment
for hypercalcemia involves a low-calcium diet, diuretics
and corticosteroids. The therapy for hypercalcemia in our
patients with SCFN included modified milk (low in Ca?*
and vitamin D,) and diuretics. Since this alone did not
produce normalization of Ca?* levels (case 2), cortico-
steroids were administered (hydrocortisone in a dose of
1 mg/kg), which led to an improvement in laboratory test
results. The therapy, under the supervision of an endo-
crinologist, continued after the infants were discharged
from hospital. It is indicated in the literature that, in jus-
tified cases, treatment modalities for SCFN may include
calcitonin and bisphosphonates [10]. Subcutaneous fat
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necrosis is diagnosed on the basis of its clinical picture.
The histopathologic test of biopsy material taken from
a nodule will show foci of necrosis and calcification in the
fat tissue and infiltrates of mononucleated cells, macro-
phages and multinucleated giant cells [1, 4, 6]. Because
the skin lesions in our patients did not cause any doubts,
we did not proceed with the invasive procedure of a his-
topathology test of the skin.

To sum up, SCFN may represent a life-threatening
complication of therapeutic neonatal hypothermia. It is
advised that newborn infants treated with hypothermia
for perinatal asphyxia should be regularly checked for the
presentation of skin symptoms. Blood calcium levels in
patients with subcutaneous fat necrosis should be moni-
tored once a week over a period of six months after the
disappearance of skin lesions typical for SCFN [10].
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