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Summary: We present the CT findings in two newborns with
subcutaneous fat necrosis. This is an uncommon disease that
occurs in neonates who have had difficult deliveries. The CT
findings varied from discrete subcutaneous nodules to a diffuse
subcutaneous fullness. Although the subcutaneous disease
tends to spontaneously resolve within weeks to months, an
associated hypercalcemia may have a fatal outcome.
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Subcutaneous fat necrosis is a transient dis-
order of the subcutaneous adipose tissue that
develops after trauma or asphyxia during birth
and that may be associated with hypercalce-
mia. The underlying cause of subcutaneous fat
necrosis may be hypoxia and hypothermia in
the neonatal period; however, since subcutane-
ous fat necrosis does not occur in all infants at
risk for these conditions, there may be addi-
tional predisposing factors. Whereas the subcu-
taneous nodules of subcutaneous fat necrosis
are usually self-limited, the hypercalcemia, if
undetected, may have a fatal outcome. This
disease has been described predominately in
the dermatologic literature, with approximately
30 cases having been reported since 1991 (1–
9). Subcutaneous fat necrosis has also been
cited as a possible cause of soft-tissue calcifi-
cation. It is important that radiologists be famil-
iar with the clinical and imaging features of this
unusual entity to facilitate a prompt diagnosis
and to preclude unnecessary surgery.

Case Reports

Case 1

A full-term boy, delivered via forceps, was born with
transposition of the great vessels. Surgery to correct this
anomaly was performed successfully during the first week
54
of life. During the second week, his parents noticed a mass
in his left cheek. He was seen by an otolaryngologist dur-
ing his fourth week, when the mass measured approxi-
mately 3 3 2 cm. The overlying skin was taut and there
was a slight violaceous coloration of the overlying skin. A
computed tomographic (CT) scan showed a diffuse sub-
cutaneous soft-tissue thickening and increased attenua-
tion in the cheek area. In addition, numerous, poorly de-
fined subcutaneous nodules were present in the back of
the neck, associated with a slight thickening and increased
attenuation of the subcutaneous tissues (Fig 1). The re-
maining subcutaneous tissues in the face and neck were
normal. A fine-needle aspiration biopsy of the cheek mass
showed some fibrohistiocytic cells, occasional multinucle-
ated cells, and fragments of fibrofatty connective tissue.
The findings were considered compatible with subcutane-
ous fat necrosis. Over the next 3 weeks, the masses con-
tinued to enlarge slightly; however, 2 months later, each
mass had reduced to approximately 50% of its former size.
By 6 months of life, the masses had disappeared. During
this interval, the patient’s calcium levels were monitored
and remained normal.

Case 2

A full-term boy, delivered via forceps, had a cephalhe-
matoma of the upper right scalp. During the first week of
life he was noted to have a slowly enlarging, indurative,
subcutaneous nodule in each cheek. At 9 days of age, the
nodule in the left cheek measured 1 to 2 cm in diameter
and the mass in the right cheek measured 3 to 4 cm. There
was some violaceous coloration of the taut overlying skin.
A third, smaller mass was present in the left side of the
neck. There were no other abnormal findings. A CT scan
showed the subcutaneous nodules in the cheek region to
be limited to the subcutaneous fat. Each mass had mini-
mally unsharp margins and the lesion in the right side of
the face had a central region of near-fatty attenuation. The
nodule in the left side of the neck extended from the
subcutaneous fat to the deeper musculature, but was oth-
erwise similar in appearance to the lesions in the facial
area (Fig 2). The findings were considered compatible with
subcutaneous fat necrosis. Over the next 2 months, the
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Fig 1. Axial CT scan shows diffuse infil-
tration of the subcutaneous fatty tissues of
the left side of the cheek and multiple poorly
defined posterior subcutaneous nodules
(arrows).

Fig 2. Axial CT scan at the level of the mandible (A) reveals poorly defined subcu-
taneous nodules in both cheeks (arrows). These extended to but did not infiltrate the
underlying musculature. Centrally, these masses have near-fatty attenuation. More cau-
dally in the neck (B), another poorly defined subcutaneous mass abuts the left sterno-
cleidomastoid muscle but does not appear to infiltrate it (arrow).
three masses markedly reduced in size and the overlying
skin became normal. Hypercalcemia did not develop.

Discussion

Subcutaneous fat necrosis affects full-term or
postterm infants and is characterized by the ap-
pearance, days to weeks after a complicated
perinatal period, of one or more well-defined,
nonsuppurative, erythematous or violaceous,
mobile subcutaneous masses, often with taut
overlying skin. It is usually associated with ob-
stetric manipulation, perinatal asphyxia, meco-
nium aspiration, or maternal disease. Typically,
lesions develop on the shoulders, back, but-
tocks, thighs, and cheeks. It has been postu-
lated that these lesions result from localized tis-
sue hypoxia and mechanical pressure, which
further compromise the local circulation (1, 2).
It has also been suggested that thrombocytosis
may play a role in the pathogenesis of adipose
tissue necrosis by causing lower blood perfu-
sion and relative hypoxia and hypothermia (3).
The nodules of subcutaneous fat necrosis may
enlarge for several weeks to months, but then
usually involute. Rarely, local complications in-
clude epidermal atrophy, ulceration, scarring,
or infection.
In support of the hypothesis that affected in-

fants share a common insult of hypothermia is
the observation that subcutaneous fat necrosis
can be seen after surgically induced hypother-
mia for cardiac surgery (4). It has been postu-
lated that the brown fat of infancy, which con-
tains a higher percentage of the saturated
palmitic and stearic acids rather than the oleic
acid, which is found in adult yellow fat, has a
higher melting point and hence tends to crys-
tallize with hypothermic injury (1, 2). Pressure
injury, such as the obstetrician’s hands or for-
ceps, may cause a local ischemic effect that
compounds the tissue injury. Other hypotheses
include a borderline defect in fat (1) or triglyc-
eride (5) metabolism, which is exacerbated by
neonatal stress, and an association with ele-
vated levels of prostaglandin E (6).
Pathologically, subcutaneous fat necrosis is

characterized by clusters of adipocytes, histio-
cytes, fibroblasts, scant lymphocytes, and nu-
merous foreign body giant cells. Granuloma-
tous fat necrosis and calcifications are seen.
Hypercalcemia is the most serious complication
of subcutaneous fat necrosis, and is believed to
be caused by an excess production of 1,25 di-
hydroxyvitamin D by the granulomatous mac-
rophages (7). Because hypercalcemia may oc-
cur from 1 to 6 months after the skin lesions
develop, a neonate with subcutaneous fat ne-
crosis should have calcium levels monitored for
at least 6 months. In the older literature, fatality
was reported in 3% to 19% of cases (1); how-
ever, these statistics are probably inflated, as
detection and treatment of hypercalcemia have
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advanced in recent years. The radiologist
should also monitor for possible renal compli-
cations, and renal sonographic studies are rec-
ommended to rule out nephrocalcinosis and
nephrolithiasis (8).
On CT scans, the lesions of subcutaneous fat

necrosis appear localized to the subcutaneous
tissues immediately deep to the skin. One of our
patients had two discrete nodules in the right
side of the face, one nodule in the left side of the
face, and one nodule in the middle of the left
side of the neck. The nodules had minimally
infiltrative margins and two nodules had areas
of central low density only slightly higher in
attenuation than that of fat. When a nodule ex-
tended to partially obliterate the fat planes
about the superficial margin of an adjacent deep
muscle, the muscle itself and the more medial
fat planes about the muscle were otherwise nor-
mal. In our second patient, a series of diffuse
small nodules in the back of the neck were
located within slightly thickened subcutaneous
tissues that had a slightly increased attenuation.
In the left facial area, there was a diffuse subcu-
taneous fullness with increased attenuation in
the fat, but no discrete mass was identified.
Sonographic examination was not done, since
this technique cannot optimally show soft-tis-
sue planes or infiltration. Magnetic resonance
imaging was deferred, since it would have re-
quired sedation, and the clinicians preferred not
to use it.
If the clinical situation warrants, fine-needle

aspiration biopsy of the subcutaneous lesions
may be useful to confirm the diagnosis (9, 10).
The finding of negatively stained, needle-
shaped crystals within histiocytes and multinu-
cleated giant cells is highly suggestive of sub-
cutaneous fat necrosis. The principle differential
diagnosis includes other soft-tissue tumors of
infancy, including rhabdomyosarcomas, the
spectrum of fibrous lesions, hemangiomas,
neurofibromas, and sclerema neonatorum. His-
tologically, these are all distinct entities.
Embryonal rhabdomyosarcoma is the most

common of these tumors to affect young chil-
dren (11). However, unlike subcutaneous fat
necrosis, rhabdomyosarcomamost often devel-
ops in children after the first few months of life.
Rhabdomyosarcoma is usually a solitary, rap-
idly enlarging, firm mass that involves a striated
muscle. On imaging, it is a densely cellular in-
filtrating neoplasm that may have sites of hem-
orrhage and necrosis. In the neck and cheeks,
the tumor apparently always involves a skeletal
muscle.
The fibromatoses that develop in children in-

clude infantile myofibromatosis (congenital
generalized or multiple fibromatosis), desmoid
fibromatosis, and extraabdominal fibromatosis.
Of these entities, infantile myofibromatosis can
occur in neonates; however, the typical lesions
are in the skeleton, lungs, heart, and gastroin-
testinal tract. The more superficial lesions tend
to be desmoid fibromatoses, and these tend to
develop in somewhat older children than those
who are affected by subcutaneous fat necrosis.
On CT scans, these fibrous tumors have a fairly
homogeneous soft-tissue attenuation, usually
with infiltrating margins, that involve adjacent
muscles and often bone. These lesions also tend
to arise in a variety of sites that are uncommon
for subcutaneous fat necrosis (12).
A hemangioma can arise in the neonatal pe-

riod, but usually it appears when the patient is
several months old. Although congenital hem-
angiomas are usually more deeply located than
the cutaneous capillary variety, both can be
multiple, enlarge during the first year of life, and
then involute. However, these are soft lesions,
often with a bluish discoloration of the overlying
skin. Distinguishing them from the lesions of
subcutaneous fat necrosis is rarely a problem.
Neurofibromas may occur as multiple le-

sions, but subcutaneous locations are not typi-
cal in the neonate. Most of the subcutaneous
lesions are plexiform neurofibromas that are
clinically distinct from the subcutaneous lesions
of subcutaneous fat necrosis. Similarly, other
causes of neck masses in the newborn, such as
fibromatosis coli, lymphatic malformations, and
branchial cleft cysts, are also usually clinically
distinct.
Sclerema neonatorum is a rare disease of the

newborn that is characterized by a diffuse hard-
ening of the subcutaneous adipose tissues. As
such, it is distinct from the localized lesions of
subcutaneous fat necrosis. In addition, it is as-
sociated with prematurity and a grave prognosis
(1, 2, 13).
In summary, subcutaneous fat necrosis is an

unusual clinical and pathologic entity with ap-
parently distinctive radiologic features. It has a
favorable prognosis if the associated hypercal-
cemia is controlled and invasive procedures are
avoided. Discovery of a growing mass or
masses in the soft tissues of an otherwise
healthy neonate can be alarming. Recognition
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of this unusual condition and its CT manifesta-
tions can allow the physician to distinguish this
entity from malignant lesions and to reassure
the parents of the probability of a complete
spontaneous recovery.
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