Anetoderma: A Case Report and
Review of the Literature
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Anetoderma is a rare benign dermatosis caused
by a loss of mid-dermal elastic tissue resulting
in well-circumscribed areas of pouchlike hernia-
tions of flaccid skin. Anetoderma is classically
categorized as either primary (idiopathic) or sec-
ondary (following an inflammatory dermatosis in
the same location). We report a case of primary
anetoderma (PA) occurring in a human immuno-
deficiency virus 1 (HIV-1)-infected man. We review
the clinical presentation, possible etiologies,
associated conditions, and limited treatment
options of this disease.
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Case Report

In June 2004, a 25-year-old man with a 2-year his-
tory of human immunodeficiency virus 1 (HIV-1)
infection, a CD4 lymphocyte count of 176 cells/pnL
(reference range, 500-1500 cells/ul), and a
viral load of 15,897 copies/mL (high viral load,
5000-10,000 copies/mL) was placed on a highly
active antiretroviral therapy (HAART) consist-
ing of lamivudine, zidovudine, and efavirenz. In
February 2006, he presented with multiple cutane-
ous lesions on the trunk.

The patient was not compliant with his HAART
regimen. He noted that the first lesion appeared in
September 2005 on the left lateral flank. The last
known CD4 lymphocyte count was 177 cells/pL,
with a viral load of 50 copies/mL one year earlier
(September 2004). The other lesions gradually
appeared on the rest of the trunk and back within
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the next several months. The patient denied any
symptoms associated with the lesions and did not
recall if there was associated erythema prior to the
appearance of the lesions. He had not developed
any new lesions after the CD4 lymphocyte count
increased to 277 cells/uL, with an undetectable
viral load in January 2006 after taking his HAART
medications more consistently. His medication his-
tory included co-trimoxazole and pravastatin, and
he denied ever using penicillamine.

Results of a physical examination revealed multiple
4- to 10-mm flesh-colored to light pink oval papules
and plaques that were easily compressible and located
diffusely over the abdomen and back (Figure 1A). In
addition, a single, firm, 1-cm, flesh-colored to whitish
plaque was located above the umbilicus with a nearby
flesh-colored soft papule on the lateral abdomen
(Figure 1B). The patient denied any systemic symp-
toms and had no history of cardiovascular disease. In
addition, he denied a history of varicella, recent insect
bites, prurigo nodularis, Lyme disease, or molluscum
contagiosum. There was a childhood history of acne
vulgaris, predominantly involving the face.

Laboratory evaluations at presentation revealed
a positive rapid plasma reagin (RPR) test result with
a titer of 1:2 and a negative fluorescent treponemal
antibody absorption test result. Complete blood
count and comprehensive metabolic panel were
within reference range. Results of antinuclear anti-
body testing were negative.

Routine histologic examination of the firm
plaque above the umbilicus revealed no differ-
ence compared with a biopsy specimen of healthy
skin 8 mm from the lesional skin (Figure 2).
However, elastic tissue stain results showed a
substantial loss of elastic fibers in the reticular
dermis of lesional skin compared with healthy
skin (Figure 3).

The patient was referred to an infectious disease
service for evaluation of the positive RPR test result.
A second set of RPR and fluorescent treponemal
antibody absorption serologies was performed and
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Figure 1. Flesh-colored to light pink protuberant papule and plaque on the trunk (A). Flesh-colored to whitish firm
plaque above the umbilicus (arrow) with a nearby flesh-colored soft papule on the lateral abdomen (B).

had negative results. The patient was subsequently
lost to follow-up. The diagnosis was Schweninger-
Buzzi type of primary anetoderma (PA).

Comment

The term anetoderma is derived from the Greek
words anetos (relaxed) and derma (skin). Aneto-
derma was first described in 1892 by Jadassohn! as
erythematous macules on the elbows of a 23-year-
old woman that progressed into the characteristic
atrophic-appearing wrinkled patches of skin. Aneto-
derma was subsequently reported in the English
language literature as macular atrophy.

Anetoderma typically is characterized by well-
circumscribed areas of atrophic-appearing macules
or patches. The lesions may be depressed or slightly
pouchlike with a distinct inward herniation on
palpation that is limited by a surrounding rim of
healthy skin. The color of the lesions can vary from
flesh colored to white, blue, or brownish gray, and
the size of the lesions can range from a few mil-
limeters to centimeters. The trunk and proximal
extremities are the most commonly involved sites,
with the face and neck being less common. The
distal extremities, palms, soles, scalp, and mucous
membranes are rarely involved.?

The prevalence of anetoderma is unknown. Most
reported cases occur in patients aged 20 to 40 years,
but the range of affected patients spans from infants to
the elderly.’ The disease appears to have a female pre-
dominance and does not have a racial predilection.

Anetoderma is classified into the following
5 groups: primary (PA), secondary anetoderma (SA)
or postinflammatory anetoderma, drug-induced ane-
toderma,* familial anetoderma, and anetoderma in

association with prematurity or congenital aneto-
derma® (Table 1).
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Primary anetoderma is not associated with a
known preexisting skin disease. Primary anetoderma
traditionally has been further subdivided into the
Jadassohn-Pellizzari type, with preceding clinical
inflammation or urticaria, and the Schweninger-
Buzzi type, which arises in previously healthy-
appearing skin.? Although both subtypes of PA have
some degree of histologic inflammation, there is no
difference in the clinical course. Therefore, this differ-
entiation is considered to be of historic interest only.®

Secondary anetoderma develops at the site of a
previous dermatosis. Dermatoses reported in asso-
ciation with this type of anetoderma include acne
vulgaris,” varicella,” syphilis,® insect bites,” prurigo
nodularis,'® pilomatrixoma,”!! Lyme disease,'? B-cell
lymphoproliferative disorders,’>!* primary cutane-
ous immunocytoma,’” Hansen disease,!® juvenile
xanthogranuloma,!? urticaria pigmentosa,'® post—
hepatitis B vaccination,' generalized granuloma
annulare,?® hamartomatous congenital melanocytic
nevi,?! application of leeches,?” molluscum conta-
giosum,?® myxofibrosarcoma,** nodular amyloidosis,?
and tuberculosis? (Table 2).

Primary anetoderma andfor SA also have been
reported to occur in HIV-1 infection in conjunction
with autoimmune diseases?>?° such as systemic lupus
erythematosus (SLE),?"? Grave disease,® Addison
disease,”? antiphospholipid syndrome,’'** primary
Sjogren syndrome,** and hemolytic anemia® (Table 2).

The use of penicillamine has been the only
reported medication linked to the development of
anetoderma lesions.*

Additional forms of anetoderma include a famil-
ial form, which has an autosomal dominant inheri-
tance pattern,’’ and anetoderma of prematurity,
which is seen exclusively in premature neonates
with a gestational age of 24 to 29 weeks following



extended periods of monitoring in the neonatal
intensive care unit.” Lesions in these patients have
been hypothesized to arise secondary to local tissue
ischemia from a prior placement of monitoring leads
or to be associated with adhesives for a monitoring
device applied at the affected sites.

Although the pathogenesis of PA remains unclear,
the decrease in elastic tissue may be due to either
a decrease in elastin production or increased degra-
dation by elastolytic enzymes. Elastolysis may be a
result of increased production of elastolytic enzymes,
a decrease in elastolytic enzyme inhibitors, or an
increase in phagocytic activity. Zaki et al’’ has dem-
onstrated active phagocytosis of elastic fibers by mac-
rophages on electron microscopy in patients with PA.
Venencie and Winkelmann®® noted a lymphohistio-
cytic infiltrate with a predominance of CD4* lym-
phocytes in biopsy specimens of patients with
PA, which suggested a possible immune-mediated

Figure 2. Lesional skin
with a healthy-appearing
dermis (A) compared to
healthy skin (B)(H&E,
original magnification x5
for both).

inflammatory response. It has yet to be determined
if the actual degradation of dermal elastic fibers
seen in PA is triggered by inflammatory mediators
provoking a cell-mediated immune reaction or by
the presence of immune complexes or antibodies in
the affected dermis provoking elastophagocytosis.
Another hypothesis is that there is an increase in
the elastolytic enzyme activity related to anoxic cell
events such as compression or microthrombi, which
creates a subsequent imbalance between elastolytic
enzymes and their inhibitors that results in elastic
fiber breakdown.

Kossard et al* were the first in the English lan-
guage literature to suggest a potential autoimmune
role in PA. One patient demonstrated IgM and
C3 deposits in direct immunofluorescence (DIF)
of lesional skin in a granular pattern at the dermo-
epidermal junction as well as [gM in a granular and
fibrillar pattern between the dermal collagen fibers

Figure 3. Elastic tissue stain of lesional skin showed a substantial loss of elastic fibers in the reticular dermis (A) as
compared to the average number of elastic fibers in healthy skin (B)(Verhoeff, original magnification X10 for both).
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Table 1.
Classification of Anetoderma

Primary

Jadassohn-Pellizzari type (precedent
clinical inflammation)

Schweninger-Buzzi type (arises in
previously healthy-appearing skin)

Secondary

Preceding dermatosis

Drug Induced

Penicillamine

Familial

Autosomal dominant inheritance pattern

Prematurity

Neonates

and C3 deposition on the elastic fibers. Hodak et al*
reported several patients with PA with varied immu-
noreactants on DIF including granular deposits of
IgM, C3, Clq, IgA, and IgG at the dermoepidermal
junction, and IgM and C3 within the dermal blood
vessel walls of both the affected and unaffected skin.
However, the above DIF findings are relatively non-
specific and can be commonly seen in skin biopsy
results in patients with SLE.

Several case reports and series have reported
patients with PA that were found to have SLE
and/or the presence of antiphospholipid antibodies
(aPLs) on laboratory evaluation.?”’!-33 Patients with
a positive aPL test result also had elevated titers of
anticardiolipin antibodies, anti-B2 glycoprotein I,
and lupus anticoagulant.’’ In addition, Lindstrom
et al* reported moderately elevated anticardiolipin
antibody levels in 7 of 8 HIV-1-positive patients
with anetoderma but only borderline levels in
4 HIV-1-positive patients without anetoderma.
This finding suggested that immune dysregulation,
including the presence of aPL, may predispose
patients to develop PA.?
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Secondary anetoderma often occurs after the res-
olution of a primary inflammatory lesion. However,
the pathophysiology of SA is not well-understood.

The use of penicillamine has been reported
in association with the formation of anetoderma
lesions. At the biochemical level, elastic fibers are
unable to develop normally through the inhibition
of aldol cross-linking.# This mechanism occurs in a
similar manner by which penicillamine inhibits col-
lagen cross-linking.

Local tissue ischemia, presumably from the place-
ment of monitor leads and adhesives, has been
proposed as a mechanism for anetoderma of prema-
turity.” Tissue hypoxia/reoxygenation in the area of
the electrode placement has been shown to stimu-
late matrix metalloproteinases, which are involved
in the degradation of specific extracellular matrix
components, including elastin.*# Specifically, an
increase in expression of matrix metalloproteinase-2
(gelatinase A) and a decrease in the production of
its inhibitor, tissue inhibitor of metalloproteinase-2,
were noted in patients with anetoderma.®

Other entities to consider in the differential diagno-
sis of anetoderma include localized acquired cutis laxa,
mid-dermal elastolysis, atrophic scars, connective tissue
nevus, perifollicular atrophoderma, focal dermal hypo-
plasia, nevus lipomatosus cutaneous superficialis, granu-
lomatous slack skin, B-cell lymphoma, morphea, lichen
sclerosus et atrophicus, atrophia maculosa varioliformis
cutis, atrophoderma of Pasini and Pierini, atrophoderma
vermiculata, striae distensae, and neurofibromas.?>14

Histologically, anetoderma shows a near complete
loss of elastic fibers in the papillary and reticular der-
mis. A periadnexal and perivascular lymphocytic der-
mal infiltrate, including plasma cells and histiocytes,
can be present in lesional skin.*® Rarely, histologic
examination may reveal cutaneous plasmacytoma or
benign cutaneous lymphoid hyperplasia.* On elec-
tron microscopy, residual fine and fragmented elastic
microfibrils may be seen, as can elastophagocytosis.®*
The concentration of elastin can be further verified
by measuring the desmosine content in the affected
skin, which in the case of anetoderma is markedly
reduced.® DIF of lesional skin may demonstrate non-
specific immunoreactant deposition.’*

There is no known effective treatment of
established anetoderma lesions. The various treat-
ment modalities reported to date have included
cryotherapy, intralesional steroids, colchicine,
hydroxychloroquine, vitamin E, oral penicillin G,
epsilon-aminocaproic acid, aspirin, niacin, dapsone,
and phenytoin.>’ Colchicine has been reported
to be effective in preventing the onset of new PA
lesions.* In addition, control of underlying derma-
toses may prevent the formation of new SA lesions.



Table 2.

Secondary Anetoderma-Associated
Conditions

Autoimmune Conditions

Addison disease
Antiphospholipid syndrome
Discoid lupus

Grave disease

Hemolytic anemia

Primary Sjoégren syndrome
Systemic lupus erythematosus

Infectious Conditions

Hansen disease

Human immunodeficiency virus infection
Lyme disease

Molluscum contagiosum

Syphilis

Tuberculosis

Varicella

Inflammatory Conditions

Acne vulgaris

Application of leeches
Generalized granuloma annulare
Insect bites

Juvenile xanthogranuloma
Post-hepatitis B vaccination
Prurigo nodularis

Urticaria pigmentosa

Tumor/Deposition Conditions

B-cell lymphoproliferative disorders
Hamartomatous congenital melanocytic nevi
Myxofibrosarcoma

Nodular amyloidosis

Pilomatrixoma

Primary cutaneous immunocytoma

Excision is the only definitive treatment of estab-
lished lesions. Primary anetoderma lesions can evolve
slowly over a period of weeks after initial presenta-
tion and can remain unchanged thereafter for life.?
Although the appearance of new lesions over many
years is common, there have been no reports of the
spontaneous regression of the lesions.

Clinical associations with several ocular, bony,
cardiac, and endocrine abnormalities have been
reported with anetoderma.? Although no causality
has been proven, a thorough physical examination
may be indicated in any newly diagnosed patient
with anetoderma because of the possibility of the
above observed associations. Similarly, the frequent
association with autoimmune disorders, HIV-1
infection, syphilis, and borreliosis should prompt
laboratory evaluations.

Conclusion

Anetoderma is a rare benign entity with poorly
defined pathogenesis and numerous clinical associa-
tions, which necessitates a careful clinical evaluation
for all newly diagnosed patients.
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