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Background: The inflammatory infiltrate seen in biopsy specimens obtained from patients with
subcutaneous fat necrosis of the newborn (SCFN) has classically been described as consisting mostly of
histiocytes. However, we encountered patients with SCFN whose biopsy specimens revealed mostly
neutrophils, prompting infection to be an initial consideration.
Objectives: We sought to describe cases of SCFN in which neutrophils formed the majority of the infiltrate
at our institution and in the literature.
Methods: We performed a retrospective analysis of patients with SCFN reported at our institution and a
literature review of SCFN.
Results: Thirteen cases of SCFN were identified at our institution. In 2 of 13 cases, neutrophils composed
[75% of the inflammatory infiltrate, and both lesions were 1 day old. From the literature review,
neutrophils were mentioned as a component of the infiltrate in 10 of 124 cases, but in none were
neutrophils described as forming the majority of the infiltrate.
Limitations: This study is limited by its retrospective nature and small sample size.
Conclusions: Neutrophils can comprise most of the inflammatory cells in patients with SCFN, especially
early in the course of the disease. This variant of SCFN can be easily mistaken for infection. ( J Am Acad
Dermatol 2016;75:177-85.)
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INTRODUCTION
Subcutaneous fat necrosis of the newborn (SCFN)

is a form of panniculitis affecting premature and
full-term infants. It is commonly associated with a
perinatal insult, particularly hypothermia.1 This
panniculitis is characterized clinically by indurated
plaques and subcutaneous nodules that commonly
occur on the cheeks, shoulders, buttocks, thighs, and
calves. On occasion, the nodules and plaques can
ulcerate and express purulent material, thereby
raising a soft tissue infection as a potential clinical
consideration.2,3
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Histopathologically, SCFN has historically been
reported to be characterized by a lobular panniculitis
consisting mostly of histiocytes, including multinu-
cleated cells, with admixed lymphocytes and occa-
sionally a few eosinophils, alongwith needle-shaped
clefts and fat necrosis.4 We encountered a case of
SCFN in which neutrophils formed the majority of
the inflammatory infiltrate. This case initially was
thought to represent an infection by the clinical
team. We sought to characterize this case and to
review all cases at our institution and in the literature
of SCFN to assess for the presence of neutrophils.
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METHODS
We conducted a database query of all the cases of

SCFN submitted to the University of California, San
Francisco (UCSF) Dermatopathology service
between January 1, 1995 and August 31, 2014. The
study was approved by the UCSF institutional review
board (15-17896). We searched for all cases coded as
CAPSULE SUMMARY

d The inflammatory infiltrate in
subcutaneous fat necrosis of the
newborn (SCFN) has classically been
described as consisting mostly of
histiocytes.

d We encountered patients with SCFN
from whom biopsy specimens revealed
inflammatory infiltrates consisting
mostly of neutrophils.

d Recognition of this variant of SCFN is
important because such cases can be
mistaken for infection.
SCFN in which the patient
was #2 months of age.
Clinical data were extracted
from the pathology reports
and from UCSF medical
records and included the
following: sex, age of the
patient at the onset of skin
lesions, age of the patient at
the time the biopsy specimen
was obtained, and the site
and the age of the lesion at
the time the biopsy specimen
was obtained. Slides for all
cases were rereviewed by 2
dermatopathologists (L.B.P.
and T.H.M.) and scored on a
scale of 0 to 4 for the

presence and density of histiocytes/lymphocytes,
eosinophils, and neutrophils (0 = \5%; 1 = 5-25%;
2 = 25-50%; 3 = 50-75%; and 4 =[75% of inflamma-
tory infiltrate). In addition, the presence or absence
of needle-shaped clefts was assessed and scored as
either present or absent.

We also conducted a literature review of all the
cases of SCFN at pubmed.gov using the search terms
‘‘subcutaneous fat necrosis of the newborn’’ and ‘‘fat
necrosis of the newborn.’’ We included in our
analysis reports in which either a skin biopsy
specimen was obtained or a fine-needle aspiration
(FNA) had been performed for $1 of the cases
reported in the article. Papers were excluded if
diagnoses were based on clinical grounds or imaging
in the absence of confirmatory microscopic evalua-
tion. Information from the papers was extracted and
tabulated, including year of publication, number of
patients in the study, sex, age of the patient at the
onset of lesions, whether a biopsy specimen was
obtained, the duration of involvement at the time the
biopsy specimen was obtained, site of involvement,
maternal age, gestational age at birth, delivery
method, birth weight, perinatal course, calcium
level, phosphorous level, and clinical course. The
description of the histopathologic results of the
biopsy specimens was reviewed, and information
regarding whether neutrophils were present was
recorded. In the cases in which neutrophils were
present, the entire composition of the inflammatory
infiltrate was recorded. The composition of the
infiltrate was also recorded in all cases \1 day old
in which neutrophils were not reported to be a
component of the infiltrate.

RESULTS
University of California, San Francisco patients
We identified 14 patients
within the database of the
UCSF Dermatopathology
Service who were coded
with a diagnosis of SCFN.
One case consisted of slides
that were sent to UCSF in
consultation, and the slides
could not be retrieved.
Therefore, this case was
excluded from further anal-
ysis. We were able to review
and confirm the diagnoses in
13 patients, 1 of which was
the index patient.

Index case
Our index patient (patient
13; Table I) was a well-appearing, afebrile, 4-day-old,
full-term girl born via cesarean section for failure
to progress and fetal distress who developed erythem-
atous, firm subcutaneous nodules with central fluctu-
ance on the bilateral aspects of her upper arms and
back on her third day of life (DOL 3; Fig 1, A and B). A
punch biopsy specimen of a representative nodule
was obtained on DOL 4, and it revealed purulent
material clinically, which raised concern for infection.
A microscopic examination revealed lobular pannicu-
litis with a neutrophil-rich infiltrate and fat necrosis. In
addition, there were needle-shaped clefts within adi-
pocytes (Fig 2, A and B). Given the predominance of
neutrophils and clinical concern for an infectious
process, special stains for microorganismsdincluding
BrowneBrenn, periodic acideSchiffediastase, and
Fitedwere obtained. All of these stains were negative.
Culture of the expressed fluctuant material and blood
cultures drawn onDOL 4were negative. Therefore, an
infection was excluded, and a neutrophil-rich variant
of SCFN was thought to represent the best diagnosis.
The nodules self-resolved over 6months, leaving small
and firm subcutaneous nodules. The patient had
transient hypercalcemia (maximum, 11.4 mg/dL
[normal range, 8.4-10.6 mg/dL]) but had no other
associated abnormalities.

Clinical information from all UCSF patients
A review of the clinical charts from all patients at

UCSF diagnosed with SCFN (including the index

http://pubmed.gov


Table I. Clinical features tabulated from the University of California, San Francisco dermatopathology database

Case no. Sex

Patient age at time

of onset (days)

Patient age at time

of biopsy (days)

Age of lesion at time

of biopsy (days) Biopsy site

1 M NK 29 NK Arm
2 M NK 36 NK Shoulder
3 F NK 38 NK Back
4 F NK 40 NK Back
5 F 8 9 1 Back
6 M NK 19 NK Scalp
7 F NK 16 NK Forearm
8 F 3 5 2 Back
9 F 9 10 1 Hip
10 M 13 17 4 Back
11 F 2 15 13 Thigh
12 M NK 27 NK Thigh
13 F 3 4 1 Arm

F, Female; M, male; NK, not known.

Fig 1. Subcutaneous fat necrosis of the newborn. Clinical presentation of patient 13.
A, Erythematous to violaceous nodules and plaques on arms and back. B, Biopsy site.
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patient discussed above, patient 13) revealed that
the age at the time of biopsy ranged from 5 to
40 days, and 8 of 13 (62%) patients were female
(Table I). For cases in which the time of onset and
time of biopsy were available, the age of the lesions
at the time the biopsy specimen was obtained
ranged from 1 to 13 days. In the patients in whom
the clinical information was obtainable, all pre-
sented with erythematous subcutaneous nodules.
Similar to patient 13, infection was the initial concern
for patient 9, in part because purulent material was
identified at the time the biopsy specimen was
obtained (Fig 3, A and B). Therefore, concurrent
biopsies for bacterial, mycobacterial, and fungal
culture were performed and were negative. In
addition, special stains for microorganisms including
BrowneBrenn, periodic acideSchiffediastase,
and Fite were performed on the hematoxylineeo-
sin-stained slide and were negative. Based on these
negative studies, an infectious cause of the eruption
was excluded.
Histopathologic features
All biopsy specimens (13/13) had needle-shaped

clefts in the subcutis. In 2 of 13, there was a dense
neutrophil-rich infiltrate in which[75% of the cells
were neutrophils (patients 9 and 13; Table II; Figs 2
and 4). In 4 of 13 cases, 25% to 50% of the infiltrate
was composed of neutrophils (patients 5-8; Fig 5,
A-D). One case had 5% to 25% of the infiltrate
composed of eosinophils (patient 6). Six biopsy
specimens had \5% of neutrophils, and concur-
rently[75% of the cellular infiltrate for each of those
specimens consisted of histiocytes, including
multinucleated cells and lymphocytes (patients 2-4
and 10-12; Table II).

Literature review
The literature review identified 92 unique reports

comprising 158 individual patients; FNAwas used on
or biopsy specimens were obtained from 124 of
these patients (Supplemental Table I; available
online at www.jaad.org).1-92 Of these, 10 of 124

http://www.jaad.org


Fig 2. Subcutaneous fat necrosis of the newborn. Histopathologic findings of patient 13.
A, Lobular panniculitis composed mostly of neutrophils with needle-shaped clefts (original
magnification: 3100). B, High magnification (3400).

Fig 3. Subcutaneous fat necrosis of the newborn. Clinical presentation of patient 9.
A, Erythematous nodule on the right hip. B, Significant purulent material at the time the
biopsy specimen was obtained.

Table II. Histopathologic features tabulated from
University of California, San Francisco biopsy
specimens

Case no.

Histiocytes/

lymphocytes Eosinophils Neutrophils Clefts

1 4 1 1 Present
2 4 0 0 Present
3 4 1 0 Present
4 4 0 0 Present
5 2 0 2 Present
6 2 2 2 Present
7 2 1 2 Present
8 3 1 2 Present
9 1 0 4 Present
10 4 0 0 Present
11 4 1 0 Present
12 4 0 0 Present
13 1 0 4 Present

0 =\5% of the infiltrate; 1 = 5-25% of the infiltrate; 2 = 25-50% of

the infiltrate; 3 = 50-75% of the infiltrate; 4 =[75% of the infiltrate.
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biopsy specimens were described as having a
neutrophilic or neutrophil-enriched infiltrate as
part of the inflammation.2,3,18,22,35,50,54,66,73,76 In at
least 2 instances, there was frank purulent material at
the time the biopsy specimen was obtained, which
prompted obtaining tissue for microbiologic culture
and blood cultures, and empiric treatment of the
children with systemic antibiotics until the culture
results were available.2,3 In both patients, the biopsy
specimens for culture and blood cultures did not
reveal the presence of any microorganisms.

In 3 of 10 patients, the duration of involvement at
the time the biopsy specimen was obtained was
reported.35,66,73 In 1 of those reports, the biopsy was
16 days old, andmost of the cells were reported to be
large with poorly defined cytoplasm that probably
represented histiocytes (the paper was written in
1951 and therefore many cell types had not yet been
defined), with only a small number of admixed
neutrophils.35 In another of those reports, the lesion
from which the biopsy specimen was obtained was
at least 12 days olddthe paper66 reported 4 patients
in aggregate, and the ages of the lesions were
between 12 and 40 days old. In the paper, the bulk
of the infiltrate was also reported to be composed of
histiocytes with only occasional neutrophils. In
the third report, the lesion that was biopsied
was 1 day old and the cellular infiltrate was
composed of histiocytes, neutrophils, lymphocytes,



Fig 4. Subcutaneous fat necrosis of the newborn. Histopathologic findings of patient 9.
A, Lobular panniculitis (original magnification: 340). B, Neutrophils comprise [75% of the
infiltrate (original magnification: 3100). C, Needle-shaped clefts are present (original
magnification: 3400).

Fig 5. Subcutaneous fat necrosis of the newborn. Histopathologic findings of patient 5.
A, Lobular panniculitis without involvement of the dermis or epidermis (original magnification:
340). B, The infiltrate is composed of mixture of histiocytes and neutrophils in roughly equal
proportions (original magnification: 3100). C, Needle-shaped clefts are well-developed
(original magnification: 3200). D, Neutrophils are admixed with histiocytes (original
magnification: 3400).
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and eosinophils. The percentages of each cell type
were not reported in the paper.73

In 5 of 124 patients, biopsy specimens were
obtained from lesions of #1 day duration, but
neutrophils were not mentioned as a component of
the infiltrate in these specimens.1,15,72,74,89 In 3of these
5 patients, no information regarding the composition
of the infiltrate was reported.1,74,89 In 1 of 5, the
samplingwasperformedvia FNA, and this samplewas
reported to be paucicellular with a fewhistiocytes and
lymphocytes and crystalline in cytoplasm in adipo-
cytes.72 In 1 of these 5 patients, the infiltrate was
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reported to be composed of histiocytes infiltrating
between adipocytes with eosinophilic cytoplasm.15
DISCUSSION
SCFN is a relatively common form of panniculitis

in newborns that is typically characterized by fat
necrosis, needle-shaped clefts in the fat cells, and an
inflammatory infiltrate consisting predominantly of
histiocytes, lymphocytes, and foreign body giant
cells. We describe that a neutrophil-rich infiltrate
can be found as part of the histopathologic spectrum
of SCFN.

From our database, we identified 2 patients hav-
ing a remarkably prominent neutrophil-rich infiltrate
([75%). In both patients, there was a report of
purulence observed at the time the biopsy specimen
was obtained; concurrent tissue was obtained for
cultures and proved to be negative for microorgan-
isms. In addition, special stains for microorganisms
were negative from the hematoxylineeosin-stained
slides. Because the biopsies contained an infiltrate
composed mostly of neutrophils, an infectious
process was thought to be possible based on
histopathologic examination. However, there were
no other systemic signs or symptoms reported to
suggest a disseminated infection, and all cultures and
special stains were negative. Two cases in the
literature also reported that an infection was an
initial consideration, and those patients were initially
treated with antibiotics because of this concern.2,3

The involvement in our 2 patients self-resolved over
time, and this corroborates that the eruption
represented a neutrophil-rich form of SCFN rather
than an infectious process.

Interestingly, in the 2 cases from our database in
which neutrophils formed[75% of the infiltrate, the
duration of involvement was 1 day. In an additional
patient in which the neutrophils formed 50% to 75%
of the infiltrate (patient 8), the duration of
involvement was 2 days. This suggests that
neutrophils predominate at the time of the initial
insult and that histiocytes follow, which is a
sequence of inflammation that is commonly seen in
other inflammatory processes, particularly wound
healing.93 It is understood that neutrophils are often
themajor cell type in an acute inflammatory reaction,
a setting in which they are chemotactically attracted
to damaged tissue. Once at the site of the damaged
tissue, neutrophils play a key role in the
phagocytosis and elimination of organisms and
immune complex formation. In the setting of
neutrophil-rich SCFN, we suspect that the damaged
tissue from focal fat necrosis served as the stimulus to
attract neutrophils.
We analyzed the cases in the literature to assess
whether the biopsy specimens that reported
neutrophils were also from young lesions, which
would support the idea that neutrophils can pre-
dominate in the initial stage of SCNF. Unfortunately,
in only 3 of 10 was the duration of involvement
reported.35,66,73 In 2 biopsy specimens that were 16
and 12 days old, respectively, neutrophils formed
only a small component of the infiltrate. This finding
corroborates our observation by inference, because
neutrophils would have mostly been replaced by
histiocytes in older involvement. In the single paper
with duration of involvement of 1 day, the compo-
sition of the infiltrate was not mentioned. Therefore,
it is not possible to fully extract from these data
whether neutrophils were prominent in ‘‘younger’’
areas of involvement.

We also reviewed all reported ‘‘young’’ lesions (ie,
0 or 1 days old) in the literature for information
regarding the biopsy results; there were 5 such
lesions.1,15,19,72,74 Unfortunately, in 3 of 5 cases, no
information regarding the composition of the infiltrate
was reported.1,74,89 It is possible that neutrophils were
present. In 1 of these 5 cases, the sampling was
performed with FNA, and the sample was reported to
be relatively paucicellular, although neutrophils were
not mentioned.72 In 1 report, the infiltrate was
documented to be composed of histiocytes infiltrating
between adipocytes with eosinophilic cytoplasm, and
neutrophils were not specifically mentioned.15 These
data suggest that neutrophils are not present in all
early lesions of SCNF, although the data are not
particularly robust given that 3 of the reports did not
document the composition of the infiltrate. It is
possible that neutrophils were present.

For some of our specimens, a neutrophilic
panniculitis, such as subcutaneous Sweet syndrome
(SS), was an initial consideration based on the
histopathologic results.94,95 However, SS is rare in
newborns, and because patients with SS usually have
fever and systemic symptoms, it was relatively easy
to make this distinction despite the overlapping
histopathologic results. Microscopically, the
presence of needle-shaped clefts was also a
discriminating feature, because such clefts are not
present in patients with subcutaneous SS. While
there are other forms of neutrophilic panniculitis,
such as alfa-1 antitrypsin deficiency, pancreatic
panniculitis, and erythema nodosum, these
conditions were not considered as diagnostic
possibilities for the cases seen at our institution
because these diseases typically affect adults.96

In conclusion, this report raises awareness that
newborns with subcutaneous fat necrosis can
present with a neutrophil-rich variant, and our cases
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suggest that it is a more likely occurrence in newly
developed rather than older lesions. However, data
from the literature suggest that not all new lesions
contain neutrophils. The neutrophil-rich variant of
SCFN can be difficult to distinguish from an infection.
However, in a neonate without systemic symptoms
and with negative cultures, SCFN should be
considered as an explanation for a neutrophilic
panniculitis, in particular if there are hints of
needle-shaped clefts. Therefore, recognition of this
variant can be pivotal in rendering a correct diag-
nosis during the neonatal period.
REFERENCES

1. Hogeling M, Meddles K, Berk DR, et al. Extensive

subcutaneous fat necrosis of the newborn associated

with therapeutic hypothermia. Pediatr Dermatol. 2012;29:

59-63.

2. Oza V, Treat J, Cook N, Tetzlaff MT, Yan A. Subcutaneous fat

necrosis as a complication of whole-body cooling for birth

asphyxia. Arch Dermatol. 2010;146:882-885.

3. Savi�c DM, Stojanovi�c ND, Stankovi�c VD, et al.

Subcutaneous fat necrosis in newborns. Med Glas (Zenica).

2012;9:429-431.

4. Friedman SJ, Winkelmann RK. Subcutaneous fat necrosis of

the newborn: light, ultrastructural and histochemical

microscopic studies. J Cutan Pathol. 1989;16:99-105.

5. Acun C, Kargi E, Ustundag G, Hosnuter M, Numanoglu G.

Subcutaneous fat necrosis of the newborn. Plast Reconstr

Surg. 2005;115:1790-1792.

6. Akcay A, Akar M, Oncel MY, et al. Hypercalcemia due to

subcutaneous fat necrosis in a newborn after total body

cooling. Pediatr Dermatol. 2013;30:120-123.

7. Akın MA, Akın L, Sarıcı D, Yılmaz I, Balkanlı S, Kurto�glu S.

Follow-up during early infancy of newborns diagnosed with

subcutaneous fat necrosis. J Clin Res Pediatr Endocrinol. 2011;

3:216-218.

8. Anbari R. Subcutaneous fat necrosis of the newborn

(Adiponecrosis subcutanea neonatorum). Q Rev Pediatr.

1961;16:206-207.

9. Anderson DR, Narla LD, Dunn NL. Subcutaneous fat necrosis

of the newborn. Pediatr Radiol. 1999;29:794-796.

10. Bal�azs M. Subcutaneous fat necrosis of the newborn with

emphasis on ultrastructural studies. Int J Dermatol. 1987;26:

227-230.

11. Barltrop D. Hypercalcemia associated with neonatal

subcutaneous fat necrosis. Arch Dis Child. 1963;38:516-518.

12. Borgia F, De Pasquale L, Cacace C, Meo P, Guarneri C,

Cannavo SP. Subcutaneous fat necrosis of the newborn: be

aware of hypercalcaemia. J Paediatr Child Health. 2006;42:

316-318.

13. Browne KW, Burman D. Subcutaneous fat necrosis of the

newborn. J Obstet Gynaecol Br Emp. 1958;65:819-822.

14. Burden AD, Krafchik BR. Subcutaneous fat necrosis of the

newborn: a review of 11 cases. Pediatr Dermatol. 1999;16:

384-387.

15. Calisici E, Oncel MY, Degirmencioglu H, et al. A neonate with

subcutaneous fat necrosis after passive cooling: does poly-

cythemia have an effect? Case Rep Pediatr. 2013;2013:254089.

16. Carraccio C, Papadimitriou J, Feinberg P. Subcutaneous fat

necrosis of the newborn: link to maternal use of cocaine

during pregnancy. Clin Pediatr (Phila). 1994;33:317-318.
17. Chen TH, Shewmake SW, Hansen DD, Lacey HL.

Subcutaneous fat necrosis of the newborn. A case report.

Arch Dermatol. 1981;117:36-37.

18. Chuang SD, Chiu HC, Chang CC. Subcutaneous fat necrosis of

the newborn complicating hypothermic cardiac surgery. Br J

Dermatol. 1995;132:805-810.

19. Cook JS, Stone MS, Hansen JR. Hypercalcemia in association

with subcutaneous fat necrosis of the newborn: studies of

calcium-regulating hormones. Pediatrics. 1992;90(1 pt 1):

93-96.

20. Coondoo A, Lahiry R, Choudhury A, Sengupta S. Tender skin

nodules in a newborn. Indian J Dermatol. 2013;58:328.

21. Darmstadt GL, Kanzler MH. Pathological case of the month.

Subcutaneous fat necrosis of the newborn. Arch Pediatr

Adolesc Med. 1994;148:61-62.

22. Diamantis S, Bastek T, Groben P, Morrell D. Subcutaneous fat

necrosis in a newborn following icebag application for

treatment of supraventricular tachycardia. J Perinatol. 2006;

26:518-520.

23. Duhn R, Schoen EJ, Siu M. Subcutaneous fat necrosis with

extensive calcification after hypothermia in two newborn

infants. Pediatrics. 1968;41:661-664.

24. Fabyan M. Disseminated subcutaneous fat necrosis occurring

in an infant without other lesions. Johns Hopkins Hosp Bull.

1907;198:349-351.

25. Farinelli P, Gattoni M, Delrosso G, et al. Eosinophilic granules

in subcutaneous fat necrosis of the newborn: what do they

mean? J Cutan Pathol. 2008;35:1073-1074.

26. Fernandez-L�opez E, Pe~n�a Pe~nabad C, Garcia Silva J,

de Unamuno P. Membranous fat necrosis: a non-specific

histological finding. Eur J Dermatol. 2002;12:82-84.

27. Finne PH, Sanderud J, Aksnes L, Bratlid D, Aarskog D.

Hypercalcemia with increased and unregulated 1,25-

dihydroxyvitamin D production in a neonate with subcu-

taneous fat necrosis. J Pediatr. 1988;112:792-794.

28. Flory CM. Fat necrosis of the newborn; report of a case with

necrosis of the subcutaneous and visceral fat. Arch Pathol

(Chic). 1948;45:278-288.

29. Fox H. Subcutaneous fat necrosis of the newborn: report of

five cases. Arch Derm Syphilol. 1933;27:237-252.

30. Glover MT, Catterall MD, Atherton DJ. Subcutaneous fat

necrosis in two infants after hypothermic cardiac surgery.

Pediatr Dermatol. 1991;8:210-212.

31. Gomes MP, Porro AM, Enokihara MM, Floriano MC.

Subcutaneous fat necrosis of the newborn: clinical

manifestations in two cases. An Bras Dermatol. 2013;88(6

suppl 1):154-157.

32. Gupta RK, Naran S, Selby RE. Fine needle aspiration

cytodiagnosis of subcutaneous fat necrosis of newborn.

A case report. Acta Cytol. 1995;39:759-761.

33. Hern�andez-Mart�ın A, de Unamuno P, Fern�andez-L�opez E.

Congenital ulcerated subcutaneous fat necrosis of the

newborn. Dermatology. 1998;197:261-263.

34. Hicks MJ, Levy ML, Alexander J, Flaitz CM. Subcutaneous fat

necrosis of the newborn and hypercalcemia: case report and

review of the literature. Pediatr Dermatol. 1993;10:271-276.

35. Holzel A. Subcutaneous fat necrosis of the newborn. Arch Dis

Child. 1951;26:89-91.

36. Hung SH, Tsai WY, Tsao PN, Chou HC, Hsieh WS. Oral

clodronate therapy for hypercalcemia related to extensive

subcutaneous fat necrosis in a newborn. J Formos Med Assoc.

2003;102:801-804.

37. Ichimiya H, Arakawa S, Sato T, et al. Involvement of brown

adipose tissue in subcutaneous fat necrosis of the newborn.

Dermatology. 2011;223:207-210.

http://refhub.elsevier.com/S0190-9622(16)01328-1/sref1
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref1
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref1
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref1
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref2
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref2
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref2
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref3
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref3
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref3
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref3
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref3
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref3
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref4
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref4
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref4
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref5
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref5
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref5
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref6
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref6
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref6
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref7
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref8
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref8
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref8
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref9
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref9
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref10
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref10
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref10
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref10
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref11
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref11
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref12
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref12
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref12
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref12
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref13
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref13
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref14
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref14
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref14
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref15
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref15
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref15
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref16
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref16
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref16
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref17
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref17
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref17
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref18
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref18
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref18
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref19
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref19
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref19
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref19
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref20
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref20
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref21
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref21
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref21
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref22
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref22
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref22
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref22
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref23
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref23
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref23
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref24
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref24
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref24
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref25
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref25
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref25
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref26
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref26
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref26
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref26
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref26
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref26
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref27
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref27
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref27
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref27
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref28
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref28
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref28
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref29
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref29
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref30
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref30
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref30
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref31
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref31
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref31
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref31
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref32
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref32
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref32
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref33
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref33
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref33
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref33
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref33
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref33
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref33
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref34
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref34
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref34
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref35
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref35
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref36
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref36
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref36
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref36
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref37
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref37
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref37


J AM ACAD DERMATOL

JULY 2016
184 Ricardo-Gonzalez et al
38. Isaiah JH, Chan AK. Subcutaneous fat necrosis of the

newborn and lactic acidosis. Pediatr Dermatol. 2007;24:

435-436.

39. Ivy RE, Howard FH. Subcutaneous fat necrosis of the newborn

infant; report of a case in an infant born by cesarean section,

and with no anoxia. J Pediatr. 1953;42:600-602.

40. Janssens PM, Vonk J, Demacker PN. Hypertriglyceridaemia in

a case of subcutaneous fat necrosis in a newborn. Ann Clin

Biochem. 1993;30(pt 5):482-484.

41. Katz DA, Huerter C, Bogard P, Braddock SW. Subcutaneous

fat necrosis of the newborn. Arch Dermatol. 1984;120:

1517-1518.

42. Kenani N, Mebaza A, Denguezli M, Sriha B, Belajouza C,

Nouira R. Subcutaneous fat necrosis of the newborn. Eur J

Dermatol. 2007;17:99-100.

43. Kim JH, Jeong SY, Kim IH, Son SW. Subcutaneous fat necrosis

of the newborn associated with ventricular septal defect and

patent ductus arteriosus. Int J Dermatol. 2009;48:1021-1023.

44. Kruse K, Irle U, Uhlig R. Elevated 1,25-dihydroxyvitamin D

serum concentrations in infants with subcutaneous fat

necrosis. J Pediatr. 1993;122:460-463.

45. Ladoyanni E, Moss C, Brown RM, Ogboli M. Subcutaneous fat

necrosis in a newborn associated with asymptomatic and

uncomplicated hypercalcemia. Pediatr Dermatol. 2009;26:

217-219.

46. Lee SK, Lee JH, Han CH, Ahn YM, Choi YS, Kim IO. Calcified

subcutaneous fat necrosis induced by prolonged exposure to

cold weather: a case report. Pediatr Radiol. 2001;31:294-295.

47. Lewis HM, Ferryman S, Gatrad AR, Moss C. Subcutaneous fat

necrosis of the newborn associated with hypercalcaemia. J R

Soc Med. 1994;87:482-483.

48. Lightwood R. Radial nerve palsy associated with localized

subcutaneous fat necrosis in the newborn. Arch Dis Child.

1951;26:436-437.

49. Liu FT, Dobry MM, Shames BS, Goltz RW. Subcutaneous

nodules and hypercalcemia in an infant. Subcutaneous fat

necrosis of the newborn. Arch Dermatol. 1993;129:898-902.

50. L�opez V, Alonso V, Ray�on JM, Monteagudo C, Jord�a E.

Usefulness of fine-needle aspiration in subcutaneous fat

necrosis of the newborn diagnosis. Pediatr Dermatol. 2010;

27:317-318.

51. LundJJ, Xia L, Kerr S, StratmanEJ, PattenSF. Theutilityof a touch

preparation in the diagnosis of fluctuant subcutaneous fat

necrosis of the newborn. Pediatr Dermatol. 2009;26:241-243.

52. Lusk RP, Greiman MC. Subcutaneous fat necrosis in infancy.

Otolaryngol Head Neck Surg. 1988;99:520-523.

53. Mah�e E, Girszyn N, Hadj-Rabia S, Bodemer C, Hamel-Teillac D,

De Prost Y. Subcutaneous fat necrosis of the newborn: a

systematic evaluation of risk factors, clinical manifestations,

complications and outcome of 16 children. Br J Dermatol.

2007;156:709-715.

54. Martin MM, Steven EM. Subcutaneous fat necrosis of the

newborn with calcification of the tissues. Arch Dis Child. 1957;

32:146-148.

55. Mather MK, Sperling LC, Sau P. Subcutaneous fat necrosis of

the newborn. Int J Dermatol. 1997;36:450-452.

56. Mitra S, Dove J, Somisetty SK. Subcutaneous fat necrosis in

newborn-an unusual case and review of literature. Eur J

Pediatr. 2011;170:1107-1110.

57. Mogilner BM, Alkalay A, Nissim F, Frumkin A. Subcutaneous

fat necrosis of the newborn. Clin Pediatr (Phila). 1981;20:

748-750.

58. Moreno-Gimenez JC, Hern�andez-Aguado I, Arguisjuela MT,

Camacho-Martinez F. Subcutaneous-fat necrosis of the

newborn. J Cutan Pathol. 1983;10:277-280.
59. Noojin RO, Pace BF, Davis HG. Subcutaneous fat necrosis of

the newborn; certain etiologic considerations. J Invest

Dermatol. 1949;12:331-334.

60. Norton KI, Som PM, Shugar JM, Rothchild MA, Popper L.

Subcutaneous fat necrosis of the newborn: CT findings of

head and neck involvement. AJNR Am J Neuroradiol. 1997;18:

547-550.

61. Norwood-Galloway A, Lebwohl M, Phelps RG, Raucher H.

Subcutaneous fat necrosis of the newborn with

hypercalcemia. J Am Acad Dermatol. 1987;16(2 pt 2):435-439.

62. Oliveira AC, Selores M, Pereira O. Fat necrosis of the

newbornereport on two cases. An Bras Dermatol. 2011;86(4

suppl 1):S114-S117.

63. Oswalt GC Jr, Montes LF, Cassady G. Subcutaneous fat

necrosis of the newborn. J Cutan Pathol. 1978;5:193-199.

64. Pai SA, Nagesh K, Radhakrishnan CN. Subcutaneous fat

necrosis of the newborn mimicking generalized lymphade-

nopathy. Indian J Dermatol Venereol Leprol. 2007;73:357-358.

65. Parvathidevi GK, Vijayashankar MR, Belagavi CS, et al.

Cytological diagnosis of subcutaneous fat necrosis of

newborn: a case report. Dermatol Online J. 2005;11:20.

66. Pasyk K. Studies on subcutaneous fat necrosis of the newborn.

Virchows Arch A Pathol Anat Histol. 1978;379:243-259.

67. Perrotta R, Virz�ı D, Tarico MS. A rare case of congenital

ulcerated subcutaneous fat necrosis of the newborn. J Plast

Reconstr Aesthet Surg. 2010;63:e801-e802.

68. Repiso-Jim�enez JB, M�arquez J, Sotillo I, Garc�ıa-Bravo B,

Camacho F. Subcutaneous fat necrosis of the newborn.

J Eur Acad Dermatol Venereol. 1999;12:254-257.

69. Rosbotham JL, Johnson A, Haque KN, Holden CA. Painful

subcutaneous fat necrosis of the newborn associated with

intra-partum use of a calcium channel blocker. Clin Exp

Dermatol. 1998;23:19-21.

70. Salas Vali�en JS, Ribas Ari~no MT, Egido Romo M, Palau

Benavides MT. Subcutaneous fat necrosis of newborn

children. Histol Histopathol. 1990;5:1-5.

71. Scales JW, Krowchuk DP, Schwartz RP, Jorizzo JL. An infant

with firm, fixed plaques. Arch Dermatol. 1998;134:425-426.

72. Schubert PT, Razack R, Vermaak A, Jordaan HF. Fine-needle

aspiration cytology of subcutaneous fat necrosis of the

newborn: the cytology spectrum with review of the

literature. Diagn Cytopathol. 2012;40:245-247.

73. Schulzke S, B€uchner S, Fahnenstich H. Subcutaneous fat

necrosis of the newborn. Swiss Med Wkly. 2005;135:122-123.

74. Sharata H, Postellon DC, Hashimoto K. Subcutaneous fat

necrosis, hypercalcemia, and prostaglandin E. Pediatr

Dermatol. 1995;12:43-47.

75. Sharlin DN, Koblenzer P. Necrosis of subcutaneous fat with

hypercalcemia. A puzzling and multifaceted disease. Clin

Pediatr (Phila). 1970;9:290-294.

76. Silverman AK, Michels EH, Rasmussen JE. Subcutaneous fat

necrosis in an infant, occurring after hypothermic cardiac

surgery. Case report and analysis of etiologic factors. J Am

Acad Dermatol. 1986;15(2 pt 2):331-336.

77. Singalavanija S, Limponsanurak W, Wannaprasert T. Subcu-

taneous fat necrosis of the newborn. J Med Assoc Thai. 2007;

90:1214-1220.

78. Srinath G, Cohen M. Imaging findings in subcutaneous fat

necrosis in a newborn. Pediatr Radiol. 2006;36:361-363.

79. Steiness I. Subcutaneous fat necrosis of the newborn

(adiponecrosis subcutanea neonatorum) and maternal

diabetes mellitus. Acta Med Scand. 1961;170:411-416.

80. Tajirian A, Ross R, Zeikus P, Robinson-Bostom L.

Subcutaneous fat necrosis of the newborn with eosinophilic

granules. J Cutan Pathol. 2007;34:588-590.

http://refhub.elsevier.com/S0190-9622(16)01328-1/sref38
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref38
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref38
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref39
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref39
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref39
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref40
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref40
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref40
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref41
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref41
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref41
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref42
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref42
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref42
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref43
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref43
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref43
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref44
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref44
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref44
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref45
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref45
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref45
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref45
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref46
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref46
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref46
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref47
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref47
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref47
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref48
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref48
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref48
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref49
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref49
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref49
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref50
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref50
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref50
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref50
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref50
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref50
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref50
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref51
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref51
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref51
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref52
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref52
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref53
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref53
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref53
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref53
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref53
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref53
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref54
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref54
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref54
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref55
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref55
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref56
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref56
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref56
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref57
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref57
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref57
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref58
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref58
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref58
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref58
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref59
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref59
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref59
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref60
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref60
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref60
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref60
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref61
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref61
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref61
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref62
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref62
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref62
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref63
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref63
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref64
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref64
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref64
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref65
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref65
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref65
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref66
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref66
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref67
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref67
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref67
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref67
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref68
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref68
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref68
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref68
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref68
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref68
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref69
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref69
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref69
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref69
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref70
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref70
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref70
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref70
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref70
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref71
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref71
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref72
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref72
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref72
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref72
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref73
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref73
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref73
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref74
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref74
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref74
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref75
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref75
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref75
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref76
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref76
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref76
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref76
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref77
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref77
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref77
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref78
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref78
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref79
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref79
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref79
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref80
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref80
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref80


J AM ACAD DERMATOL

VOLUME 75, NUMBER 1
Ricardo-Gonzalez et al 185
81. Thomsen RJ. Subcutaneous fat necrosis of the newborn and

idiopathic hypercalcemia. Report of a case. Arch Dermatol.

1980;116:1155-1158.

82. Tsuji T. Subcutaneous fat necrosis of the newborn: Light and

electron microscopic studies. Br J Dermatol. 1976;95:407-416.

83. Urban J, Janniger CK, Toruniowa B, Suszka-Cichosz M. Sub-

cutaneous fat necrosis of the newborn. Cutis. 1994;54:

383-385.

84. Vasireddy S, Long SD, Sacheti B, Mayforth RD. MRI and US

findings of subcutaneous fat necrosis of the newborn. Pediatr

Radiol. 2009;39:73-76.

85. Vera LA, Zaeri N, Hurt H. Picture of the month. Subcutaneous

fat necrosis of the newborn. Am J Dis Child. 1991;145:

1047-1048.

86. Vonk J, Janssens PM, Demacker PN, Folkers E. Subcutaneous

fat necrosis in a neonate, in association with aberrant plasma

lipid and lipoprotein values. J Pediatr. 1993;123:462-464.

87. Walker WP, Smith RJ, Cohen MB. Fine-needle aspiration

biopsy of subcutaneous fat necrosis of the newborn. Diagn

Cytopathol. 1993;9:329-332.

88. Weary PE, Graham GF, Selden RF Jr. Subcutaneous fat

necrosis of the newborn. South Med J. 1966;59:960-965.
89. Wiadrowski TP, Marshman G. Subcutaneous fat necrosis of the

newborn following hypothermia and complicated by pain and

hypercalcaemia. Australas J Dermatol. 2001;42:207-210.

90. Wilkerson JA. Idiopathic infantile hypercalcemia, with

subcutaneous fat necrosis. Am J Clin Pathol. 1964;41:390-401.

91. Wolach B, Raas-Rothschild A, Vogel R, Choc L, Metzker A.

Subcutaneous fat necrosis with thrombocytopenia in a

newborn infant. Dermatologica. 1990;181:54-55.

92. Zaulyanov LL, Jacob SE, Elgart GW, Schachner L.

Subcutaneous fat necrosis of the newborn and

hyperferritinemia. Pediatr Dermatol. 2007;24:93.

93. Koh TJ, DiPietro LA. Inflammation and wound healing: the

role of the macrophage. Expert Rev Mol Med. 2011;13:e23.

94. Cohen PR. Subcutaneous Sweet syndrome: a variant of acute

febrile neutrophilic dermatosis that is included in the

histopathologic differential diagnosis of neutrophilic

panniculitis. J Am Acad Dermatol. 2005;52:927-928.

95. Sutra-Loubet C, Carlotti A, Guillemette J, Wallach D. Neutro-

philic panniculitis. J Am Acad Dermatol. 2004;50:280-285.

96. Chan MP. Neutrophilic panniculitis: algorithmic approach to

a heterogeneous group of disorders. Arch Pathol Lab Med.

2014;138:1337-1343.

http://refhub.elsevier.com/S0190-9622(16)01328-1/sref81
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref81
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref81
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref82
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref82
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref83
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref83
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref83
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref84
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref84
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref84
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref85
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref85
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref85
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref86
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref86
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref86
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref87
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref87
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref87
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref88
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref88
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref89
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref89
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref89
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref90
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref90
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref91
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref91
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref91
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref92
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref92
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref92
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref93
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref93
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref94
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref94
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref94
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref94
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref95
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref95
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref96
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref96
http://refhub.elsevier.com/S0190-9622(16)01328-1/sref96


Supplemental Table I. Literature review of all cases of subcutaneous fat necrosis of the newborn found in PubMed in which either a skin biopsy or a fine needle
aspiration was performed

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

2005 Acun

et al

1 F 6 Yes NK Buttocks,

back

NK Full

term

CS 3500 Fever, vomiting Normal NK Resolution of

lesions (time

course not

specified)

No

2013 Akcay

et al

1 F 13 Yes NK Back, legs 32 41 CS 3020 Asphyxia,

meconium

aspiration

15.3 6.9 NK No

2011 Akin

et al

1 F 4 Yes 3 Thighs, arms,

back

NK Term Vaginal NK Tachypnea,

omphalocele

Normal Normal Resolution of

lesions in

4 wks

No

1961 Anbari 6 Anbari - 1 F NK No NK Face, neck,

shoulders,

back

NK NK Vaginal NK Difficult labor NK NK NK NK

Anbari - 2 F 7 No NK Cheek, thigh NK NK Vaginal

(forceps)

NK Difficult labor NK NK NK NK

Anbari - 3 F 1 No NK Periauricular NK NK Vaginal

(forceps)

NK Difficult labor NK NK NK NK

Anbari - 4 M 1 No NK Cheek NK NK Vaginal

(forceps)

NK Forceps delivery NK NK NK NK

Anbari - 5 F 1 Yes NK Trunk, thigh,

neck

NK NK Vaginal

(forceps)

NK Difficult labor NK NK Resolved in 6

months

No

Anbari - 6 M 30 Yes NK Arm, back,

thigh,

abdomen

NK NK Vaginal NK Wrapped cord

twice around

neck

NK NK NK No

1999 Anderson

et al

1 F 15 Yes NK Back,

shoulders

NK Term Vaginal 2125 Asphyxia NK NK NK Unknown

(no

details

of biopsy

given)

1987 Balazs

et al

1 F 11 Yes 5 Dorsal aspect

of hand,

scalp, back

NK NK NK 4250 ErbeDuchene Normal NK Improved by

6 wks

No

1963 Barltrop 1 M NK Yes NK Chest, legs NK NK CS 4563 Toxemia 12.1 NK All lesions

resolved

(time course

not specified)

No

2006 Borgia

et al

1 M 28 Yes NK Back,

shoulders,

arms,

buttocks,

thighs

NK Term CS NK Asphyxia, acidosis 16.2 NK Near complete

resolution by

2 months

No

1958 Browne

et al

2 Browne - 1 F 3 Yes 5 Back 39 41 Vaginal 4000 Febrile NK NK Resolved by

21 wks

No

Browne - 2 M 1 Yes 15 Arms 25 Term Vaginal

(forceps)

4110 Erbe

Duchene

NK NK Resolved by

16 wks

No

1999 Burden

et al

11 Burden - 1 F 7 Yes NK Bilateral

buccal

NK 40 CS 2940 Well Normal NK Resolved by

3 months

No
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

Burden - 2 M 21 Yes NK Trunk, thighs 33 40 CS 4800 Asphyxia, sepsis,

meconium

aspiration

Normal NK Resolved

by 3

months

No

Burden - 3 F 4 Yes NK Back 31 38 CS 3590 Asphyxia, acidosis 3.7 NK Resolved

by 3

months

No

Burden - 4 M 28 Yes NK Arms 39 40 CS 4100 Asphyxia,

meconium

aspiration

Normal NK Resolved

by 3

months

No

Burden - 5 M 30 Yes NK Cheeks, trunk,

arms

33 37 CS 2600 Asphyxia,

septicemia,

meconium

aspiration

3.3 NK Resolved

by 3

months

No

Burden - 6 F 4 No NK Thighs, trunk,

arms

NK 40 CS NK Asphyxia, uremia,

meconium

aspiration

3.8 NK Resolved

by 3

months

NK

Burden - 7 F 2 No NK Trunk 26 41 Vaginal

(forceps)

4190 Asphyxia, uremia,

meconium

aspiration

Normal NK Resolved

by 3

months

NK

Burden - 8 F 5 No NK Buttocks, trunk,

arms

35 41 CS 3750 Asphyxia,

meconium

aspiration

Normal NK Resolved

by 3

months

NK

Burden - 9 M 7 No NK Back, arms 29 35 CS 3160 Asphyxia, volvulus,

meconium

aspiration

Normal NK Resolved

by 3

months

NK

Burden - 10 M 3 No NK Back, thighs 22 40 CS 4300 Asphyxia,

meconium

aspiration

4.9 NK Resolved

by 3

months

NK

Burden - 11 F 10 No NK Forearms 36 40 CS 3300 Asphyxia, seizures,

meconium

aspiration

Normal NK Resolved

by 3

months

NK

2013 Calisici

et al

1 F 3 Yes 0 Back, arms 30 40 CS 2500 Meconium,

Apgar 2/3

6.8 Normal Gradual

resolution

No Histiocytes

infiltrating

between

adipocytes

with

eosinophilic

cytoplasm

1994 Carraccio

et al

1 M 5 Yes 10 Thigh, trunk,

arm

NK 36 Vaginal 2100 Hypotension,

hyperbiliru-

binemia

NK NK NK No

1981 Chen

et al

1 M 3 Yes NK Buttocks,

upper

back,

shoulder,

thighs

NK 43 CS 4500 Asphyxia, seizure,

acidosis,

hypercoa-

gulability

NK NK 80%

resolution

by 2

weeks

No

Continued

J
A
M

A
C
A
D
D

E
R
M

A
T
O
L

V
O
LU

M
E
75,N

U
M

B
E
R
1

R
ica

rd
o
-G

o
n
z
a
lez

et
a
l

1
8
5
.e
2



Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

1995 Chuang

et al

1 M 21 Yes NK Hand, leg 24 37 CS 3050 Asphyxia,

sepsis,

PDA, VSD

Normal Normal Gradual

resolution

Yes Histiocytes,

lymphocytes

and

neutrophils

(percentage

of each cell

type not

mentioned)

1992 Cook

et al

1 F 1 Yes NK Back, arm 22 41 CS 4369 Asphyxia,

meconium

aspiration

High Normal Near

complete

resolution

by 2

months

No

2013 Coondoo

et al

1 M 9 Yes NK Back, buttock,

thighs

NK Full term CS NK Birth asphyxia 12.4 NK Resolution

(time course

no specified)

No

1994 Darmstadt

et al

1 M 4 Yes NK Cheeks, arms,

upper chest,

back,

buttocks

NK Full term CS 3967 Asphyxia,

acidosis,

neutropenia,

hypotension

High NK Resolved in

4 months

No

2006 Diamantis

et al

1 F 2 Yes NK Cheek,

shoulder

NK 38 Vaginal 4361 Supraventricular

tachycardia

Normal NK Resolution

by 10

weeks

Yes Histiocytes,

neutrophils,

lymphocytes

and

eosinophils

(percentage

of each cell

type not

mentioned)

1968 Duhn

et al

2 Duhn - 1 M 14 No NK Lower back,

trunk, arms,

thighs, legs

20 Full term Vaginal 3970 Asphyxia, acidosis 9.7 6.2 NK No

Duhn - 2 F 35 Yes NK Trunk,

extremities

23 43 Vaginal

(forceps)

3180 Asphyxia,

bradycardia

9.8 6.8 Resolution by 4

months

No

1907 Fabyan 1 M 3 Yes 11 Cheeks,

forearms,

head,

buttocks,

lower leg

22 Full term NK 2970 Asphyxia NK NK All lesions

resolved

except facial

plaque. DOL

14 died of

accidental

suffocation

No

2008 Farinelli

et al

1 NK 1 Yes NK Neck, back NK NK NK NK Transient brain

ischemia

Normal NK Resolution by

6 months

No

2002 Fernandez-

Lopez

et al

1 M 14 Yes 4 Buttocks,

thighs

NK 41 Vaginal

(vacuum)

3300 Seizure,

cerebral

hemorrhage

10.74 Normal Resolution

by 6

weeks

No
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

1988 Finne

et al

1 F 6 Yes 29 Back,

upper

arms

NK 41.5 CS 4510 Asphyxia High Normal NK No

1948 Flory

et al

1 M 1 Yes 64 Neck, back 38 40 Vaginal 3650 Acidosis,

nasopha-

ryngitis

NK NK FTT, death at

66 days

No

1933 Fox 5 Fox 1 F 17 Yes 45.5 Back,

buttocks,

legs, vulva

29 Full term Vaginal

(forceps)

3400 Asphyxia NK NK All lesions

resolved over

approximately

3 months

No

Fox 2 F 25 Yes 9 Back and arms NK NK NK 3300 Normal NK NK All lesions

resolved over

approximately

2 months

No

Fox 3 M 0 No NK Back, arms,

cheeks,

chest

NK full term NK NK Normal NK NK All lesions

resolved over

approximately

2 months

NK

Fox 4 F 10 Yes 35 Back,

buttocks,

legs, face

23 NK Vaginal -

forceps

3750 NK NK NK NK No

Fox 5 F 0 No NK Buttocks,

vulva, back,

legs

45 NK NK 4310 NK NK NK All lesions

resolved over

approximately

5 wks

NK

1989 Friedman

et al

1 M 9 Yes NK Back,

shoulders,

thigh,

buttocks

36 43 CS 3950 Hypoglycemia,

oliguria with

hyponatremia

(SIADH), left

leg paresis

High Normal Resolution by 2

months

No

1991 Glover

et al

2 Glover - 1 M 134 Yes NK Elbows,

forearm

NK NK NK NK 2 wks post

VSD closure

2.77 Normal Resolution in

3 wks

No

Glover - 2 F 35 No NK Arms, back NK NK NK NK Correction of

transposition

of great

arteries

at 7 days

of life

NK NK Resolution in

4 wks

NK

2013 Gomes

et al

2 Gomez-1 M 1 Yes NK Back and upper

limbs

NK Term CS 3480 Nuchal cord,

sepsis,

respiratory

compromise

Slightly

increased

NK Resolution by

40 wks

No

Gomez-2 F 30 Yes NK L buttock,

subman-

dible, arms

NK Term CS 3240 Meconium,

thrombosis

of caval, iliac

veins

Normal NK Resolution by

4 months

No
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

1995 Gupta

et al

1 NK 3 FNA NK ‘‘All over infant’s

body’’

NK 0 K 4180 Asphyxia 2.96-3.62 NK Lesions

regressed

on follow up,

at age 40

weeks child

in good health

No

1998 Hernandez-

Martin

et al

1 M 7 Yes NK Leg,

popliteal

fold, toes

NK 38 Vaginal 2900 Uncomplicated NK NK NK No

1993 Hicks

et al

1 F 28 Yes NK Malar, upper

back,

shoulder,

chest

35 NK CS 3950 Meconium

aspiration

and hypoxia

High Normal Resolution (time

course no

specified)

No

2012 Hogeling

et al

3 Hogeling-1 M 9 Yes 15 Scalp, neck,

back

NK Full term Vaginal 4200 Cardiac arrest,

Apgar 0

at birth,

cooling

NK NK Resolution by

age 10

weeks

NK

Hogeling-2 M 11 Yes 3 Back NK Full term CS 3500 Fetal distress,

meconium,

resucitation

11.5 NK Resolution

within a few

weeks

NK

Hogeling-3 F 5 Yes 0 Back, arms,

shoulders

NK 37 CS 3560 Meconium NK NK NK NK No details

of biopsy

findings

provided

1951 Holzel

et al

3 Holzel - 1 M 14 Yes ;16 Thighs, back,

scapula

NK NK Vaginal 4082 Asphyxia NK NK Resolution

;1 month

after

appearance

of the

lesions

Yes Mostly large cells

with ill- defined

cytoplasm

(probably

histiocytes) and

a few polymor-

phonuclear

cells

Holzel - 2 M 7 No NK Buttocks NK NK Vaginal 3175 Severe cyanosis NK NK Resolved by

2 months

NK

Holzel - 3 F 12 No NK Upper arm,

neck,

mastoid

NK NK Vaginal

(forceps)

Severe asphyxia NK NK Resolved

after

2 months

NK

2003 Hung

et al

1 F 1 Yes 4 Back buttocks,

extremities

36 Term CS 3758 Acidosis,

elevated liver

enzymes

2.8 7.1 Plaques

started to

improve

during 4th

week of

life

No

2011 Ichimiya

et al

2 Ichimiya-1 F 13 Yes 16 Left upper

back

NK Term NK 3238 Arrhythmia NK NK NK No
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

Ichimiya-2 F 23 Yes 7 Upper back,

buttocks,

posterior

thighs

29 42 5/7 NK NK NK NK NK NK No

2007 Isaiah

et al

1 M 42 Yes NK ‘‘Many areas

of his

body’’

NK 35 NK NK Asphyxia 20 NK Resolution

starting

at 13 wks

No

1953 Ivy et al 1 M 1 Yes 16 Upper arm,

shoulder,

back,

buttocks,

thigh

24 NK CS 4200 Respiratory

difficulty

NK NK Minimal

residual

induration

at age

27 days

No

1993 Janssens

et al

1 M 5 Yes 4 Trunks,

buttocks

NK Term NK NK Asphyxia Normal NK Skin

abnormality

pronounced

between

3-13 wks

after birth

then

gradually

resolved

No

1984 Katz et al 1 M 11 Yes 7 Nipple NK 43 Vaginal

(forceps)

3860 Asphyxia,

sepsis

Normal NK Lesion

gradually

resolved,

discharged

from

hospital

at 29 days

of age

No

2007 Kenani

et al

2 Kenani - 1 F 3 Yes NK Back,

shoulder,

arms, thigh,

buttocks

NK Post term CS NK Respiratory

distress

High NK Regression

by 45 days,

resolution

by 3

months

of age

No

Kenani - 2 M 4 Yes NK Back, neck,

arms

NK Full term Vaginal NK NK NK NK Regression by 15

days,

resolution

by 3 months

of age

No

2009 Kim

et al

1 F 5 Yes NK Neck, back,

shoulders

NK Full term CS 2875 VSD, PDA 12.1 8.5 Discharged

at 61 days,

succumbed

to SIDS

No

Continued

J
A
M

A
C
A
D
D

E
R
M

A
T
O
L

V
O
LU

M
E
75,N

U
M

B
E
R
1

R
ica

rd
o
-G

o
n
z
a
lez

et
a
l

1
8
5
.e
6



Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

1993 Kruse

et al

2 Kruse - 1 F 14 No NK Neck, back,

cheeks

NK 38 CS 4600 Well 14 6.3 Resolution

by 9 weeks

of age, Ca

and

Phosphorous

normal

No

Kruse - 2 F 19 Yes 37 Arms, back,

buttocks

NK At term CS 3400 Meconium

aspiration,

septicemia

11.6 5.7 Gradual

resolution

No

2009 Ladoyanni

et al

1 F 2 Yes 10 Back, arm NK NK CS NK NK 2.92 High Improved

by 1

month

after

appearance

of lesions

No

2001 Lee et al 1 M 22 FNA NK Left cheek,

extremities

NK NK NK NK NK NK NK Resolved after

3 months

No

1994 Lewis

et al

1 M 4 Yes NK Back,

buttocks

NK 38 CS 4520 ‘‘Poor Apgar

scores’’

2.57 NK Prednisolone

treated,

plaques

barely

palpable

by age

4.5 months

No

1951 Lightwood

et al

2 Lightwood

- 1

M 1 Yes 39 Arm NK NK Vaginal 3666 Radial nerve

palsy

NK NK Lesion was

excised;

indurated

area

disappeared

12 days

after

excision

No

Lightwood

- 2

F 3 No NK Arm NK Term Vaginal NK Radial nerve

palsy

NK NK Lesion shrunk

to size of

’’pea’’ by

2 months

No

1993 Liu et al 1 M 32 Yes 3 Shoulder,

back,

thigh,

cheek

NK NK Vaginal LGA Asphyxia,

meconium

aspiration

NK 3.3 (day

35)

Normal Free of lesions

at 2 month

follow up

No

2010 Lopez

et al

1 F 4 FNA NK Arm, back NK Term CS NK NK Normal Normal Resolution

over 4 wks

Yes Histiocytes

and

neutrophils,

percentage

of each cell

type not

mentioned
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

2009 Lund

et al

1 M 1 Yes NK Arm NK 38 NK NK Well Hypo-

calcemia

NK NK No

1988 Lusk

et al

1 F 28 Yes NK Left cheek 16 NK CS NK Cyanosis,

bradycardia,

hypoglycemia

NK NK NK No

2007 Mahe

et al

16 Mahe - 1 F NK 7/16 NK Diffuse,

$4 nodules

Range

21-42

years old

Term NK NK Infection,

meconium

amniotic fluid,

macrosomia

Hyper-

calcemia

in 9/13

children

evaluated

Not

reported

in any of

the cases

Reported

as an

aggregate;

mean time

to recovery

86 days

(range,

25-180

days)

Biopsies

on 7/16

cases

Mahe - 2 M NK Localized,

\4 nodules

Average

age 33

Term NK NK Infection,

meconium

amniotic fluid,

hypoxemia

No mention of

neutrophils

on the 7

biopsies

Mahe - 3 F NK Diffuse,

$4 nodules

Term Vaginal

(forceps)

NK Well

Mahe - 4 M NK Diffuse,

$4 nodules

Term NK NK Infection,

meconium

amniotic

fluid,

hypoxemia,

macrosomia

Mahe - 5 F NK Diffuse,

$4 nodules

Term NK NK Infection,

meconium

amniotic fluid,

hypoxemia,

coma,

hypoglycemia,

macrosomia

Mahe - 6 M NK Diffuse,

$4 nodules

Term Vaginal

(forceps)

NK Well

Mahe - 7 M NK Localized,

\4 nodules

Term Vaginal

(forceps)

NK Infection,

macrosomia

Mahe - 8 F NK Diffuse,

$4 nodules

Term Vaginal

(forceps)

NK Well

Mahe - 9 M NK Diffuse,

$4 nodules

Term NK NK Hypoglycemia,

macrosomia

Mahe - 10 M NK Diffuse,

$4 nodules

Term Vaginal

(forceps)

NK Infection,

hypoxemia,

coma, seizure,

macrosomia

Mahe - 11 F NK Diffuse,

$4 nodules

Term Vaginal

(forceps)

NK Infection
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

Mahe - 12 M NK Localized,

\4 nodules

Term NK NK Infection,

hypoxemia,

coma, seizure,

hypoglycemia

Mahe - 13 M NK Diffuse,

$4 nodules

Term Vaginal

(forceps)

NK Infection, red cell

alloimmuni-

zation,

macrosomia

Mahe - 14 F NK Diffuse,

$4 nodules

Term NK Infection,

hypoxemia

Mahe - 15 M NK Diffuse,

$4 nodules

Term Vaginal

(forceps)

NK Infection,

meconium

amniotic fluid,

hypoxemia

Mahe - 16 F NK Diffuse,

$4 nodules

Term NK NK Cardiac surgery No

1957 Martin

et al

1 F 5 Yes NK Back, shoulder,

thigh

38 NK Vaginal 3500 Petechial

hemorrhages,

subcon-

junctival

hemorrhages

12 NK Fevers

and FTT,

discharged

at 2.5

months

of age

Yes Mostly

histiocytes,

including

multinucleated

giant cells

with a

small area

with

neutrophils

1997 Mather

et al

1 M 10 Yes 8 Back NK 33 CS NK NK NK NK NK No

2011 Mitra

et al

1 M 3 Yes NK Chest,

abdomen,

arm, neck,

scalp

NK 33 CS 2300 Asphyxia,

acidosis,

hypoxic

ischemic

encephalo-

pathy

High NK Renal

calcifi-

cations on

ultrasono-

graphy

No

1981 Mogilner

et al

1 F 4 Yes 10 Upper thighs,

inner arms

40 Post-term CS 4260 Meconium

aspiration,

resuscitation,

intubation

Normal NK Lesions

resolved

by age

4 months

No

1983 Moreno-

Gimenez

et al

1 NK NK Yes NK Cheek, arm,

buttocks

NK Term CS NK Normal

pregnancy

NK NK Nodules

regressed

sponta-

neously

and

gradually

during

5 months

No

1949 Noojin

et al

1 M 1 Yes NK Trunk,

shoulder

NK NK NK NK NK NK NK NK No
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

1997 Norton

et al

2 Norton - 1 M 14 FNA 14 Cheek, neck NK Full term Vaginal NK Transposition of

great vessels

Normal NK Disappea-

rance

of masses

by 6

month

of life

No

Norton - 2 M 7 No NK Cheek NK Full term Vaginal

(forceps)

NK Well Normal NK Resolution

by 2

months

NK

1987 Norwood-

Galloway

et al

1 M 1 Yes NK Thigh, back 29 NK CS 4720 Meconium

aspiration,

seizures,

cerebellar

hemorrhage

and infarction

17 Normal Episode of

hypercal-

cemia;

nodules

resolving

by 2

months

of age

No

2011 Oliveira 2 Oliveira-1 F 13 Yes NK Back, bilateral

cervical

region

NK Term Vaginal

(vacuum)

4850 Gestational

diabetes,

macrosomia,

shoulder

dystocia

Normal NK Gradual

regression

of lesions

No

Oliveira-2 M 28 Yes NK Left parieto-

temporal

region

NK 35 NK 1840 Light for

gestational

age

Normal NK Regressed

sponta-

neously

over

months

leaving

atrophic

scarring

1978 Oswalt

et al

1 M 10 Yes NK Trunk 43 NK CS 3140 Asphyxia,

meconium

aspiration,

pneumonia

NK NK Poor

sucking/

feeding,

metabolic

acidosis;

died

at 3 wks of

age; biopsy

at time of

autopsy

No

2010 Oza et al 1 M 6 Yes NK Upper back,

buttocks,

arms

32 Term CS NK Decelerations,

placental

abruption

11.2 NK Peak calcium

day 22; no

comment

about

resolution

of lesions

Yes Mostly

histiocytes,

with

scattered

neutrophils

and

lymphocytes
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

2007 Pai et al 1 M 10 Yes NK Neck, axilla,

inguinal

NK 34 CS NK Hypoxia, seizure,

unconjugated

hyperbiliru-

binemia

NK NK Patient lost

to follow-

up

No

2005 Parvathidevi

et al

1 NK NK Yes NK Back, arms NK 40 Vaginal 3600 Asphyxia,

meconium

aspiration

2.76-2.98 NK Lesions

regressed,

in good

health

at 7 wks

of age

No

1978 Pasyk

et al

4 Pasyk-1 F 2 Yes 12 Back NK 41 NK 3150 Anoxemia NK NK NK Yes, at least

in 1 case;

histopa-

thology

for all

cases

reported in

aggregate

Mostly

histiocytes,

occasional

single

neutrophils

and

eosinophils

Pasyk-2 M 12 Yes 30 Trunk,

extremities,

face

NK Term Vaginal 4200 NK NK NK NK

Pasyk-3 M 2 Yes 40 Back,

abdomen,

buttock,

cheek

NK NK CS 4550 NK NK NK NK

Pasyk-4 M 14 Yes 28 Back, chest NK NK Vaginal 3580 CNS injury

symptoms

NK NK NK

2010 Perrota

et al

1 M 3 Yes NK Forearm NK Term CS 2950 Full thickness

ulcers;

local flaps

and graft

of autologous

keratinocytes

NK NK Persisted

for over

6 months;

left

permanent

scars of

grafted site

No

1999 Repiso-

Jimenez

et al

1 F 10 Yes NK Back, scalp NK 36 Vaginal 2760 Hypertonia,

cyanosis,

hyperthermia

Normal NK All nodules

disappeared

without

scarring

by 3

months

No
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

1998 Rosbotham

et al

1 F 1 Yes NK Face,

buttock,

back,

shoulder,

arms

38 39 Vaginal 3970 Asphyxia,

meconium

staining,

pneumothorax,

seizure

Normal NK Plaque

persisted

beyond

age 6

months

and was

associated

with pain;

both

resolved

by 9

months

No

1990 Salas

Valien

et al

1 M 9 Yes NK Back,

shoulders

NK Full term CS 3250 Distressed NK NK Lesions

resolved

(time

course

not

specified)

No

2012 Savic

et al

1 F 3 Yes NK Back, arm,

thighs

NK Term CS 2800 Tachypnea Low NK Observed

regularly

for 6 wks;

lesions

resolved by

3rd month

Yes Histiocytes,

lymphocytes,

plasma

cells and

neutrophils

(percentage

of each

cell type not

mentioned)

1998 Scales

et al

1 F 10 Yes 32 Back and

buttocks

NK NK CS 4290 Respiratory

distress and

cyanosis; FTT

14.9 mg/dL 3.6 mg/dL Plaque

improved

at 6

months,

nephro-

calcinosis

No

2012 Schubert

et al

2 Schubert-1 M 2 FNA 1 Cheek NK 33 CS 2100 Respiratory

distress

NK NK NK No A few

histiocytes

and

lymphocytes;

crystalline

in cytoplasm

in adipocytes

Schubert-2 F 1 FNA 29 Right

postauricular

NK NK NK NK Mass initially

clinically

diagnosed

as hemangioma

NK NK Mass soft,

nontender

after 2

weeks

No
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

2005 Schulzke

et al

1 F 6 Yes 1 Back, neck,

arms

NK Term CS 3830 Fetal

decelerations

during labor,

acidosis

Normal NK Complete

resolution

by 12 wks

Yes Histiocytes,

including

multinucleated

cells,

neutrophils,

lymphocytes

and eosinophils

(percentage

of each cell

type not

mentioned)

1995 Sharata

et al

2 Sharata-1 M 4 Yes 17 Back, upper

arms,

buttocks,

cheeks

22 40 CS,

emergent

4850 Apgar 3, 6;

hypoglycemia,

leukocytosis,

thrombo-

cytopenia

11.4 mg/dL Normal Complete

resolution

of plaques

and

hypercal-

cemia

No

Sharata-2 F 5 Yes 0 Back, knees,

elbow

29 40 Vaginal 2980 Apgar 9, 9;

Ebstein

anomaly with

cyanosis

Normal Normal Focal seizure

activity on

pheno-

barbital;

mild

acrocyanosis;

no comment

on resolution

of plaques

No No

details

of biopsy

findings

provided

1970 Sharlin 2 Sharlin-1 M 14 No NK Legs, back NK Full term CS 4479 Preeclampsia,

pitting edema

of lower

extremities

11.1 5.1 Initial nodules

improved

by 27 days

of age.

Nodular

recurrences

over the

following

months.

FTT at 6

months

NK

Sharlin-2 M NK Yes NK Lumbosacral

area,

abdomen,

buttocks,

thighs,

arms

NK 40 Vaginal 4990 Well; ‘‘stiffness

of the legs’’

shortly after

birth

12.2 NK Subcutaneous

indurations

slowly

resorbed

over 3

months

No
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

1986 Silverman

et al

1 F 20 Yes NK Back,

buttocks,

arms

25 45 CS 3900 Truncus

arteriosus,

VSD

NK NK Resolution

within

1 month

Yes Mostly

histiocytes

and

lymphocytes,

with small

foci of

neutrophils

2007 Singalavanija

et al

7 Singalavanija

- 1

F 7 Yes NK Thigh,

shoulder

NK Full term CS 3180 Meconium

aspiration,

pneumothorax

High NK Prednisolone

treatment;

lesions

resolved in

4 months

without

scarring

No

Singalavanija

- 2

M 20 Yes NK Arm NK Full term CS 3640 Asphyxia,

cardiopulmonary

resuscitation

Elevated Normal Lesions

resolved

by age

5 months;

cerebral

palsy

No

Singalavanija

- 3

M 3 No NK Back NK Full term CS 3335 Hypoglycemia,

hyperbili-

rubinemia

Elevated NK Resolution

at age

1 month

NK

Singalavanija

- 4

F 42 No NK Shoulder NK NK CS 3790 Hypoglycemia,

hypothyroidism,

Down syndrome

Elevated Normal Nodules

decreased

in size at

age 4

months

and

completely

disappeared

at age of

7 months

NK

Singalavanija

- 5

M 5 Yes 17 Back, arm NK NK CS 3330 Asphyxia, sepsis High NK Lesions

resolved

in 2

months

No

Singalavanija

- 6

M 4 No NK Neck NK Full term Vaginal NK Meconium

aspiration

High NK Lesions

disappeared

by 1 month

of age

NK

Singalavanija

- 7

F 5 No NK Back,

buttocks

NK Full term CS 2900 Omphalocele,

fetal distress

High NK Resolved by

2 months

NK
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

2006 Srinath

et al

1 M 23 Yes NK Axilla 39 37 CS NK Pulmonary

hypertension,

PDA, anemia,

thrombo-

cytopenia

NK NK Lesions had

resolved

at the

6-month

follow up

No

1961 Steiness I 2 Steiness-1 M 11 Yes NK Back of neck,

hips, arms

36 Term Vaginal 4500 Placenta accreta,

DM

NK NK Skin changes

completely

disappeared

by 2 months

of age

No

Steiness-2 F 10 Yes NK Upper arms,

thighs,

buttocks

36 Term Vaginal 4100 Intracranial

obstetric

trauma

NK NK Lesions

resolved

around

2 months

of age

No

2007 Tajirian

et al

1 F 10 Yes NK Back NK NK CS NK Meconium

aspiration,

hypoglycemia,

hypothermia,

seizure

10.4 NK No subsequent

seizure activity

or recurrence

of nodules

No

1980 Thomsen 1 F 16 Yes 5 Jaw, arms,

thighs,

back

NK Full term Vaginal 4143 Asphyxia 13.6 Normal Hypercalcemia

treated with

low calcium

diet and no

vitamin D;

lesions

softened

over weeks

No

1976 Tsuji

et al

2 Tsuji - 1 M 1 Yes 23 Buttock,

thigh,

forearm,

leg, back

NK 38 CS 3800 Asphyxia NK NK NK No

Tsuji - 2 F 21 Yes 11 Back,

shoulder,

chest

NK NK Vaginal 3300 Well NK NK NK No

1994 Urban

et al

1 F 7 Yes NK Back,

shoulders,

elbows

41 Term Vaginal 2650 Apneic episodes,

peripheral

cyanosis,

jaundice,

leukocytosis

Elevated NK Complete

resolution

of skin

changes

at day

34 of life

No
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

2009 Vasireddy

et al

1 F 18 Yes NK Neck NK 36 CS 3100 Hypoglycemia,

cardiomyopathy,

pulmonary

hypertension

High NK Palpable

abnormalities

on neck no

longer

apparent

after

2 months

No

1991 Vera

et al

1 NK 1 Yes NK Buttocks NK NK NK NK NK NK NK NK No

1993 Vonk

et al

1 M 5 Yes 4 Posterior

trunk,

buttocks

NK Term Vaginal

(vacuum)

4060 Intrapartum

asphyxia,

metabolic

acidosis

Low, 6.96 NK Indurated

plaques

remained

for about

4 months

No

1993 Walker

et al

1 M NK Yes NK Right

zygoma

NK Term Vaginal

(forceps)

NK Cleft soft palate NK NK NK No

1966 Weary

et al

5 Weary - 1 M 3 Yes NK Buttock,

back

34 At term Vaginal 4337 Well NK NK Lesions

improved

by the time

of discharge

(2 weeks old)

No

Weary - 2 M 56 Yes NK Arms, legs,

back,

buttocks

22 NK NK NK Well NK NK Patient died,

autopsy not

performed

No

Weary - 3 M 1 Yes NK Buttock,

scalp,

chest, arms,

legs, back

30 At term Vaginal 3600 Prolapsed

cord,

marked

anoxia

12.3 5.4 NK No

Weary - 4 M 6 Yes NK Thigh,

buttocks,

shoulder,

back,

arms

17 At term Vaginal

(forceps)

3480 Asphyxia,

meconium

aspiration,

seizures

NK NK Lesions healed

with

depressed

scar

No

Weary - 5 M 4 No NK Buttocks,

back,

arm

33 At term NK NK Erythroblastosis NK NK Some

softening

at the

6-week

checkup

NK
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Supplemental Table I. Cont’d

Year of

publi-

cation

Investi-

gators

No. of

patients

in

study Patient no. Sex

Age of

patient

at

onset,

days

Biopsy

done?

Age of

lesion

at time

biopsy

specimen

obtained,

days Site

Maternal

age, y

Gesta-

tional

age,

wks

Delivery

method

Birth

weight,

g

Perinatal

course

Ca levels*

(8.7-10.1

mg/dL)

Maxi-

mum

Ca

(2.20-

2.65

mmol/

L)

Phos-

phorus

(2.5-7.1

mg/dL)

Clinical

course

Neutro-

phils

reported

If neutrophils

present,

infiltrate

composition

If neutrophils

not mentioned

but lesion\1

day old,

composition

of the infiltrate

1964 Wilkerson

JA

1 M NK Yes NK Back,

buttocks,

scalp,

thorax

and

extremities

NK NK Vaginal 3285 Prolonged

labor,

cord

prolapse,

anoxia

12.3 5.44 Hypercalcemia;

patient

died from

cardiac

arrest at

16.5 weeks

of age;

multiple

calcifications

in many

organs at

autopsy

No

2001 Wiadrowski

et al

1 F 6 Yes 1 Thigh, back NK At term Vaginal

(forceps)

4350 Asphyxia,

meconium

aspiration

3.74 NK Resolution

of most

nodules

by 6

months

of age

No Needle-

shaped

clefts

present,

but

composition

of infiltrate

not described

1990 Wolach

et al

1 F 21 Yes NK Thigh,

chest

36 40 Vaginal 3800 Asphyxia,

meconium

aspiration,

acidosis,

hypoglycemia,

seizures

Normal NK Lesions

resolved

gradually

and entirely

disappeared

by 3

months

of age

No

2007 Zaulyanov

et al

1 F 6 Yes NK Buttocks 26 41 CS NK Thrombo-

cytopenia,

elevated

ferritin

(93 the

upper limit)

High NK Ferritin

decreasing

and

otherwise

normal

laboratory

findings at

1 month

No

Data from https://www.ncbi.nlm.nih.gov/pubmed/.

CNS, Central nervous system; CS, caesarean section; DM, diabetes mellitus; FNA, fine-needle aspiration; FTT, failure to thrive; NK, not known; PDA, patent ductus arteriosus; SIDS, sudden infant death syndrome;

VSD, ventricular septal defect.

*One or more cases with abnormal calcium levels is reported as abnormal (high or low).
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