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Panniculitides comprise a heterogenous group of inflammatory diseases that involve the subcutaneous adipose

tissue. In children, these disorders are rare but can be difficult to diagnose.

panniculitis histopathology autoinflammatory diseases

| 1. Introduction

Panniculitides comprise a heterogenous group of inflammatory diseases that involve the subcutaneous adipose
tissue. In children, these disorders are rare but can be difficult to diagnose. “Adult” types of panniculitis that
occasionally occur in children will only be cited or just briefly described. Certain subtypes of panniculitis (such as
Rothmann-Makai syndrome, Weber-Christian disease, and cytophagic histiocytic panniculitis) are no longer
considered to be specific entities. Furthermore, genetic lipodystrophies characterised by the loss of adipose tissue

at some body sites will not be described here.

Most types of panniculitis have the same clinical appearance (regardless of the aetiology), with tender,
erythematous subcutaneous nodules that occur mostly where fatty tissue is prominent (i.e., on the legs, thighs,
buttocks, and cheeks) L2, The histopathologic assessment of panniculitis is often difficult and requires adequate
tissue samples—including subcutaneous fat. As non-specific histopathologic findings are common for late
panniculitis lesions, it is necessary to sample early lesions B, With an appropriate biopsy specimen and an

adequate clinical-pathological correlation, a specific diagnosis can be made in most cases of panniculitis 1,

| 2. Specific Paediatric Panniculitides

2.1. Subcutaneous Fat Necrosis of the Newborn (SFN)

SFN is a rare variant of lobular panniculitis that appears in term or post-term newborns during the first days of life.
The lesions are characterised clinically by indurated plaques and subcutaneous nodules that are primarily located
on the buttocks, shoulders, cheeks, and thighs (Figure 1A). In some cases, the nodules and plaques can ulcerate
and exude purulent material R8I (Figure 1B). The cause of SFN is unknown, although many cases are
associated with perinatal asphyxia and meconium aspiration. The pathogenesis of SFN might be related to a
greater saturated/unsaturated fatty acid ratio in the newborn, since saturated fatty acids have a greater tendency to
crystallise in adipose tissue. SFN has an excellent prognosis, and spontaneous resolution within several weeks is

common. However, delayed-onset hypercalcemia may occur, and so prolonged calcium monitoring is advisable. A
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biopsy is not always necessary because the clinical diagnosis is often straightforward. However, a biopsy can be
useful in clinically misleading cases (such as multinodular cases, in particular) because the histological findings are

specific.
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Figure 1. Subcutaneous fat necrosis of the newborn. (A) Indurated plaques on the neck and on the back of a
newborn. (B) Significant purulent material of the shoulder Photo Dermatology Department Hopital Necker Enfants
Malades. Paris France. (C) Lobular panniculitis without involvement of the dermis (original magnification x20) (D)
Many adipocytes are replaced by cells with finely eosinophilic granular cytoplasm that contain narrow needle-
shaped clefts (original magnification x100). (E) Needle-shaped crystals in radial fashion surrounded by histiocytes

(original magnification x400).

2.1.1. Histopathology

Most cases of SFN show characteristic features and are immediately recognisable as lobular panniculitis with
necrosis of the fat lobule. It is a purely panniculitis, and the dermis is never affected. A high proportion of the

adipocytes are replaced by cells with a finely eosinophilic, granular cytoplasm that contains radially arranged,
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narrow, needle-shaped clefts (Figure 1C—E). These clefts are characteristic of SFN and correspond to fatty acid
crystals that have dissolved during sample processing. The adiponecrosis is associated with infiltration by
inflammatory cells (lymphocytes, lipophages, and multinucleated giant cells), which can also contain these.
Eosinophils and neutrophils can also be present. The neutrophil-rich variant of SFN can be difficult to distinguish

from an infection [&l. Late-stage lesions can show septal fibrosis and areas of calcification within the fat lobule.
2.1.2. Differential Diagnoses

Intracytoplasmic, needle-shaped fatty acid crystals are quite characteristic of SFN but can be also observed in
post-steroid panniculitis and in “sclerema neonatorum” (SN). This very rare disorder manifests itself within a few
days of birth in premature newborns, with comorbidities such as congenital heart disease and other major
developmental defects [2l. From a histopathologic point of view, it is notorious that, despite striking clinical features,
histopathology usually minimal changes. In the subcutaneous fat, the inflammatory infiltrate is sparse or even
absent [&. Given that (i) no new cases of SN have been reported in the last few years and (i) SFN and SN have
clinical and pathological similarities, they are now considered to be variants of the same disease. Hence, SN may

be a severe form of SFN that primarily manifests itself in premature newborns 2.
2.2. Post-Steroid Panniculitis

Post-steroid panniculitis is a very rare form of lobular panniculitis that has only been observed in children in whom
systemic treatment with high-dose corticosteroids has been suddenly withdrawn. One to ten days after this
withdrawal, erythematous subcutaneous nodules measuring 0.5 to 4 cm appear on the cheeks, the arms, or trunk
(Figure 2A). The nodules may ulcerate, with scarring. The sudden withdrawal of corticosteroids might cause an

increase in the saturated:unsaturated fatty acid ratio, and thus, crystal formation.
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Figure 2. Post-steroid panniculitis. (A) Clinical presentation: subcutaneous nodules with overlying erythema. (B)
Histopathologic features of post-steroid panniculitis: mostly lobular panniculitis with an inflammatory infiltrate of
foamy histiocytes involving the fat lobules (original magnification x40). (C) Needle-shaped clefts (original

magnification x400).

Histopathology

The findings are similar to SFN: a mostly lobular panniculitis features an inflammatory infiltrate of foamy histiocytes,
with lymphocytes in the fat lobules. Some of the histiocytes show needle-shaped clefts in the cytoplasm (Figure

2B,C). In most cases, the inflammation is less intense and the crystals are less numerous than in SFN 12,
2.3. Cold Panniculitis

Cold panniculitis is related to cold exposure. It is more frequent in infants and children than in adults—probably
because of age-related differences in fat composition. Cold panniculitis usually affects the cheeks and chin and

appear 48 to 72 h after cold exposure. In particular, cold panniculitis is reported in infants after the application of ice

https://encyclopedia.pub/entry/13047 4/14



Panniculitis in Children | Encyclopedia.pub

bags for the treatment of supraventricular tachycardia 11 and as “popsicle panniculitis” in children sucking ice

cubes or popsicles.

The clinic features include firm, indurated erythematous nodules or plaques with ill-defined margins on the cheeks
and the submental region. The prognosis is excellent, and the disorder resolves spontaneously over a period of
weeks to months. A biopsy is not usually required if the history of a cold exposure is reported. However,
distinguishing clearly between SFN and cold panniculitis is difficult in some cases 2. Given that SFN requires

prolonged calcium monitoring, a biopsy may be needed if direct exposure to cold has not been reported.

Histopathology

Cold panniculitis is a mostly lobular form of panniculitis. The infiltrate mostly comprises lymphocytes and
histiocytes in the fat lobules. The inflammation can affect both the interlobular septa and lobules, and is most
intense at the dermal-subcutaneous junction. The dermis usually shows both superficial and deep perivascular

infiltrates composed mostly of lymphocytes, in the absence of vasculitis.
2.4. Autoinflammatory Diseases

Early-onset panniculitis with systemic inflammation had been reported in cases of autoinflammatory diseases with
or without an associated immunodeficiency 12113 Most cases have variable, non-specific histopathologic features:
lobular or septal panniculitis with a mixture of cells or with a predominance of neutrophils or lymphocytes (Figure 3
and Figure 4). However, the histopathologic features can sometimes have diagnostic value, such as the
granulomatous infiltrate characteristic of Blau syndrome (BS) or the polyarteritis-nodosa-like vasculitis in deficiency
of adenosine deaminase 2 (DADA2). The presence of early-onset panniculitis with systemic inflammation should

prompt the physician to screen for autoinflammatory disorders.

(A) (B)
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Figure 3. Panniculitis associated with inherited immunodeficiency. (A,B) Clinical presentation: Erythematous
nodules of the leg of a 20 month-old boy Photo Dermatology Department Hopital Necker Enfants Malades. Paris
France (C,D) Histopathology: inflammation of the deep dermis and the subcutis localised in the septa and the

lobules composed of mixed infiltrate. (C) Original magnification x80, (D) original magnification x200.

(B)

Figure 4. Panniculitis associated with inherited immunodeficiency. (A) Lobular panniculitis with dense neutrophilic
infiltrate replacing part of the subcutis (original magnification x80). (B) Closer view of showing entrapped
adipocytes within the neutrophilic infiltrate (original magnification x200).

2.4.1. Autoinflammatory Diseases in the Absence of Inmunodeficiency
Proteasome-Associated Autoinflammatory Syndromes (PRAAS)

PRAAS (OMIM 256040) are a group of distinct clinical entities that have recently been recognised to share a
common molecular cause. They include joint contractures, muscle atrophy, microcytic anemia and panniculitis-
induced lipodystrophy syndrome (JMP), Nakajo-Nishimura syndrome (NNS, also referred to as Japanese
autoinflammatory syndrome with lipodystrophy, JASL), and chronic atypical neutrophilic dermatosis with

lipodystrophy and elevated temperature syndrome (CANDLE). All these syndromes are characterised by the early
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onset of nodular, pernio-like, violaceous skin lesions with atypical neutrophil infiltrates, muscle atrophy,
lipodystrophy, failure to thrive, and deformities of the hands and feet due to joint contractures. Recurrent periodic

fever episodes and elevated acute phase reactant levels are usually present [241[15]116]

Histopathology

CANDLE is not a true panniculitis, since the reticular dermis and the hypodermis are affected and contain a
perivascular and interstitial mononuclear inflammatory infiltrate. Many of the mononuclear cells exhibit large,
vesicular, irregularly shaped nuclei, and thus, resemble atypical myeloid cells. Scattered mature neutrophils, some
mature lymphocytes, and (in some cases) eosinophils are also present. Although leukocytoclasis is often present,
there is no vasculitis 2. Immunohistological studies have indicated that the cutaneous inflammatory infiltrate in
CANDLE syndrome is polymorphous; it includes a mixture of immature myeloid cells that are strongly positive for
myeloperoxidase, macrophages that are strongly positive for CD68 and CD163, and a moderate number of

CD123-positive plasmacytoid dendritic cells.
Familial Mediterranean Fever

Familial Mediterranean fever classically consists of short, recurrent episodes of fever, serositis, arthritis, and
erysipelas-like-erythema. The disorder results from mutations in the gene coding for pyrin (also known as
marenostrin). Lobular panniculitis has been reported in adults but also in children, where tender, erythematous,
bruise-like, warm, irregularly shaped nodules on the limbs and face coincide with the episodes of fever. The skin
lesions heal as greyish macules without lipoatrophy. Panniculitis may be the main clinical manifestation, along with

periods of fever [18],

Histopathology

Familial Mediterranean fever is a predominantly lobular neutrophilic panniculitis. Neither necrosis nor vasculitis is

present (19,

Otulipenia

Otulipenia (also known as OTULIN-related autoinflammatory syndrome) is an autosomal recessive
autoinflammatory disease caused by mutations in the FAM105B gene coding for OTU deubiquitinase with linear
linkage specificity (OTULIN, a Met-1-specific deubiquitinase that downregulates the NF-kB signalling pathway). In
clinical terms, patients present with early-onset, prolonged, recurrent episodes of fever, joint pain, abdominal pain,
diarrhoea, and lymphadenopathy. A painful erythematous rash with nodules first noted in the neonatal period is the

most frequent cutaneous manifestation.

Histopathology

Otulipenia is predominantly a septal form panniculitis with occasional vasculitis of small and medium-sized blood

vessels 201,
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BS

BS (also known as paediatric granulomatous arthritis) is usually caused by inherited dominant mutations in the
NOD2/CARD15 gene. The disorder can also present sporadically as “early-onset sarcoidosis” after an acquired
gene mutation. The skin, eyes, and joints are commonly involved, although some BS patients do not exhibit the full
clinical triad. Skin involvement is most prominent and typically appears before joint symptoms and then eye
involvement. Together with a histological analysis, a detailed clinical exploration of skin lesions by an expert
dermatologist may enable the diagnosis of this orphan disease in early childhood. Early-onset skin lesions have a
homogeneous, stereotypical clinical presentation as non-confluent erythematous or pigmented millimetre-size
papules. In contrast, late-stage skin lesions have a more heterogeneous clinical presentation and may be wrongly
diagnosed as erythema nodosum (EN), ichthyosiform dermatosis, livedoid lesions, or vasculitis (1. Vouters et al.
reported four children with infantile onset lobular panniculitis, high fever, uveitis, arthritis, and systemic

granulomatous inflammation without CARD15 mutation 221,

Histopathology

BS is a granulomatous panniculitis, with an inflammatory infiltrate of typical, non-necrotising, non-caseating

“sarcoid type” epithelioid and multinucleated giant cell granulomas.

Tumour Necrosis Factor Receptor-Associated Periodic Syndrome (TRAPS)

TRAPS is the most frequent autosomal dominant autoinflammatory disease. Mutations in the TNFRSF1A gene
(coding for the tumour necrosis factor receptor 1) induce the overproduction of interleukin-1b. In children, variants
of TRAPS usually occur as recurrent, irregular febrile episodes with generalised myalgia, joint pain, abdominal
pain, ocular lesions, and (in about 80% of cases) skin involvement. The most frequent skin lesions are painful,
migratory, centrifugal, tender, non-purpuric, well-demarcated erythematous plaques. Other manifestations include

urticaria-like plaques, generalised serpiginous plaques, and small-vessel vasculitis (231241,

Histopathology
TRAPS is mostly a lymphocytic, lobular form of panniculitis.
2.4.2. Autoinflammatory Syndromes with Inherited Immunodeficiency

Early-onset childhood panniculitis may reveal inherited immunodeficiency, and patients who present with
unexplained panniculitis must undergo a detailed immunological screen because the clinical manifestations of
immunodeficiency may not yet have emerged. An association with aseptic panniculitis was initially reported in
infants with inherited immunodeficiency caused by mutations in the GATA2 gene (coding for a zinc finger
transcription factor) or ADA2. Other mutations (in TRNT1, NFKB2, and LCK) have since been reported 22! (Figure
4, Figure 5 and Figure 6).
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Figure 5. A Recurrent lipoatrophic panniculitis of children. (A) Areas of lipoatrophy in the leg Photo Dermatology
Department Hopital Necker Enfants Malades. Paris France. (B,C) Lobular panniculitis with a mixed infiltrate,
including neutrophils, as well as lymphocytes and macrophages. (B) Original magnification x10, (C) original
magnification x40. Photo Courtesy of Christina Mittledorf Dermatologie, Venerologie und Allergologie Géttingen

Germany.
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Figure 6. (A,B) Self-healing juvenile cutaneous mucinosis. Painful nodules of the limbs. Photo Courtesy of
Christine Bodemer Dermatology Department Hopital Necker Enfants Malades. Paris France. (C,D) Chronic lobular

panniculitis with features of proliferative fasciitis. (C) Original magnification x20, (D) original magnification x100.

Panniculitis in GATAZ2 Deficiency

The transcription factor GATA2 regulates haematopoietic differentiation, lymphatic development, and vascular
development. Nearly 100 different GATA2 mutations have been described. Germline mutations arise
spontaneously but are then transmitted via autosomal dominant inheritance. Patients with GATA2 mutations have
very heterogeneous clinical presentations. The level of severity ranges from asymptomatic disease to life-
threatening infections with respiratory failure and leukaemia. Up to 70% of patients with GATA2 mutations have
dermatological features (mainly genital or extragenital warts) and up to a third have EN or panniculitis (usually on
the lower limbs). These conditions can have several causes (nontuberculous mycobacterial infections, bacterial

infections, or autoimmune phenomena) and may constitute the first manifestation of disease [231126],

Histopathology

Panniculitis in GATA2 deficiency may be lobular or septal. Scleroderma-like changes deep in the subcutis

(resembling deep morphoea) have been described [28],

https://encyclopedia.pub/entry/13047 10/14



Panniculitis in Children | Encyclopedia.pub

Deficiency of Adenosine Deaminase 2 Deficiency

DADAZ is an autosomal recessive disorder caused by compound heterozygous missense mutations in ADA2. Skin
manifestations may be the presenting symptoms of DADA2. They often include widespread livedo reticularis (often
of the racemosa subtype) involving all the limbs and (in some cases) extending to the abdomen or trunk. Other skin
manifestations include nodules, EN-like lesions, purpura, leg ulcers, and Raynaud symptoms 2728 Any diagnosis
of polyarteritis nodosa in a child should always exclude DADA2, since early treatment with an anti-TNF may

prevent a stroke.

Histopathology

A biopsy of the skin nodules may have much the same features as polyarteritis nodosa, with fibrinoid necrotising
vasculitis affecting the small arteries (in acute panniculitis) and the dermal-subcutaneous junction (at the subacute
or reparative stage). Other cases have been characterised by thrombosis of dermal and/or hypodermal capillaries,
in the absence of vasculitis 28, Overall, livedo racemosa with a large branching pattern, nodules or ulceration in a
context of neurovascular events, recurrent fever, low immunoglobulin M levels, or paediatric onset is suggestive of
DADAZ2.

2.5. Recurrent Lipoatrophic Panniculitis of Children

This term corresponds to a particular clinical presentation of idiopathic lobular panniculitis. It usually starts in
childhood and is associated with fever, the systemic involvement of inflamed visceral fat, and (at the end of the
inflammatory process) lipoatrophy. Other terms (such as “connective tissue panniculitis”, “lipophagic panniculitis”,
and “annular lipoatrophy of the ankles”) have been used to describe cases with similar features. Use of the term
“connective tissue panniculitis” is unfortunate because it may lead to confusion with other typical forms of
panniculitis associated with connective tissue disorders (e.g., lupus panniculitis or panniculitis of dermatomyositis.
Children with recurrent lipoatrophic panniculitis have inflamed, tender, subcutaneous nodules that appear mainly
on the limbs (Figure 5A). In some cases, violaceous discoloration of the overlying skin is present. New lesions
appear in subsequent attacks, with fever and slight malaise. Older lesions tend to subside and leave a striking,

concentric, annular lipoatrophy.

Histopathology

Recurrent lipoatrophic panniculitis of children is a lobular form with a mixed but predominantly lymphocytic infiltrate
that also contains histiocytes, eosinophils, plasma cells, and neutrophils (Figure 5B,C). The degree of lipoatrophy
is variable. Lipidised giant cells are usually seen in the conditions called “lipophagic panniculitis of children” and
“annular lipoatrophy of the ankles”. Several cases have been linked to autoimmune disorders: insulin-dependent
diabetes mellitus, juvenile rheumatoid arthritis, Graves’ disease, Hashimoto thyroiditis, alopecia areata, vitiligo,

coeliac disease, Raynaud’s phenomenon, Crohn’s disease, and partial IgA deficiency 22,

2.6. Panniculitis in Self-Healing Juvenile Cutaneous Mucinosis (SHIJCM)
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SHJCM typically presents as an acute eruption in an otherwise healthy child. The cutaneous lesions occur
suddenly 3 to 10 days after prodromal fever and spread within a few days to become subcutaneous
noninflammatory nodules on the head, hands, elbows, arms, and knees (Figure 6A,B). Additional nontender ivory-
white papules may arise on the hands, head, and trunk at disease onset or during disease progression. Nodules
are a common clinical feature and can precede the papules. Periorbital oedema, asthenia, and joint pain may also
be encountered.

Histopathology

In the absence of mucinous papules, the diagnosis of SHICM is challenging. A histopathological assessment of the
papules reveals moderate dermal mucin deposition, whereas the nodules show features of proliferative fasciitis or

non-specific chronic lobular panniculitis (Figure 6C) B9,
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