Figure 2. Iregular-shaped, asymmetrical pigmented plaques
with color variegation.

Histopathological observations of the pigmented
lesion demonstrated the presence of small nests of
nevus cells in the rete ridges of the epidermis and
superficial dermis (Fig. 5a). No mitotic figures or atyp-
ical cells suggestive of malignant melanoma were
found. Immunostaining revealed that the majority of
nevus cells expressed MART-1, S100 and tyrosinase,
and a small number of the cells expressed HMB45.
Proliferating cells determined by MIB-1 staining were
almost negative in the nevus cell nests (Fig. 5b—d). A
considerable number of CD68-positive melanophag-
es were present in the dermal infiltrates. The pig-
mented lesion was diagnosed as a compound type of
EB nevus, associated with melanophage infiltration.

DISCUSSION

Twenty-two patients with EB nevus have been
reported in the published work (Table 1),'3"
including four patients with EB simplex, nine with
junctional EB and nine with dystrophic EB. The ages

© 2009 Japanese Dermatological Association
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Figure 3. Intracytoplasmic inclusions in keratinocytes (a: semi-
thin section stained with methylene blue) and aggregation
of tonofilaments (b).
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Figure 4. An E478K (Glu to Ly

keratin 5 (K5) gene in the polymerase chain reaction products
obtained from the mother and patients.
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The majority of nevus cells are positive for MART-1 (b), S100 and tyrosinase, and almost negative for proliferating nuclear cell
antigens (c: MIB-1 staining). Many CD68-positive melanophages are present in the dermal infiltrates (d).

of the patients ranged 149 years. Of the 22 patients,
EB nevus occurred in the first decade in 15 patients,
but there is no specific information regarding the ages
of the remaining cases. No apparent difference was
found in sex, anatomical regions, or histopathological
types of the nevi. So far, no patient with a malignant
course has been reported. In acquired blistering dis-
eases such as pemphigus and pemphigoid, the
development of EB nevus-like lesions have only been
reported in an 8-year-old girl with vulvar bullous
pemphigoid.'?

Our patient had a Dowling-Meara type, epidermo-
lysis bullosa simplex with a novel K5 mutation. Promi-
nent palmoplantar hyperkeratosis in our patient might
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reflect characteristic symptoms related to the K5
mutation.'® Her mother had had similar symptoms in
childhood, but she had only a localized bulla on the
arm on examination as a result of spontaneous
improvements with age.

In addition to the blistering disorders, our case
presented with three large, atypical, pigmented
lesions associated with color variegation. The
histopathological features, however, indicated a
benign, compound type of pigmented nevus asso-
ciated with a considerable number of melanophag-
es in the upper dermis. It has been reported that
patients with EB have asymmetrical, pigmented
plagues, mimicking the clinical and dermoscopic
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Table 1. Summary of the previously reported cases with epidermolysis bullosa (EB) nevus

EB major EB subtype or
subtype mode of inheritance Age Sex Onset Region Size Histopathological examination Ref
EB simplex Recessive 8 M 8years Forearm 12x5c¢cm Compound nevus 5
Dominant 25 M Early Trunk and 10x2cm Compound nevocytic nevus 1
childhood extremities (leg) with junctional nests and
strands of nevocytic cells
in upper and mid-dermis
Recessive 5 By 4 years  Left hip egg-sized Clark nevus, compound 3
type
With muscle 5 M 3Byears Right Melanocytic nevus of the 6
dystrophy thumb/thenar compound type with some
features of Clark’s naevus
Junctional EB GABEB 10 F ih!
GABEB 21 By 10 years Knee, axilla Knee 1988: Compound nevus 3
Knee 1993 Clark nevus,
compound type
Axilla 1994: Clark nevus,
compound type
Axilla 1995: Persisting
nevus/pseudomelanoma
GABEB 9 By 2 years Left upper arm paim-sized  Junctional nevus 3
GABEB 57 Dermal nevus 3
GABEB 60 By 49 years Right upper Dermal nevus 3
inner arm
GABEB 53 Dermal nevus 3
GABEB 45 By 34 years Left shoulder Persisting nevus/ 3
pseudomelanoma
GABEB 22 Persisting nevus/ 3
pseudomelanoma
Recessive 9 F 9 years Right heel Acral naevus of 6
compound type
Dystrophic EB Hallopeau~- 6 F End of Left hip 55x5¢cm Junctional nevus 2
Siemens 1st year
Non-Hallopeau- 1 F End of Left forearm 4x3cm Increased number of 4
Siemens 1st year melanocytes in the
basal layer
Hallopeau— 1 F 1 year Left forearm 4x4cm Increased number of 4
Siemens melanocytes in the
basal layer
Recessive 3 M 3 years Right lateral 10x9cm Intradermal nevus 8
thigh
Recessive 3 M 3years Lower back 2.6 x 1.8 cm Compound nevus 7
Recessive 5 Persisting nevus/ 3
pseudomelanoma
Recessive 8 Not done 3
Recessive Not done 3
Recessive 16 By 14 years Right side 15 x5cm 1997: Persisting nevus/ 3
of the back pseudomelanoma

1998: Compound
congenital nevus

features of malignant melanoma,'™ although they
usually have a benign clinical course. There has
been one reported case with recessive dystrophic
EB who developed malignant melanoma and
squamous cell carcinoma, but it is unclear whether
the patient had a preexisting EB nevus.'

© 2009 Japanese Dermatological Association

The occurrence of peculiar pigmented nevi associ-
ated with EB has been called EB nevus.*® EB nevus
might not be uncommon in patients with EB as 12 of
86 patients with EB in the Austrian EB Registry had
EB nevus.? Of the 22 patients with EB nevus reported
in the published work, two patients had the junctional
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type, and eight patients had the compound type of
pigmented nevus. These data suggest no association
of a specific type of pigmented nevus with the devel-
opment of EB nevus.

Regarding the subtypes of EB, at least eight of
the 22 patients with EB nevus had a non-Herlitz
type of junctional EB, and all of them had general-
ized atrophic benign EB (GABEB) associated with
collagen type XVII (BPAG2) mutation.®'" Consider-
ing its rare incidence, GABEB might be more of a
risk factor for the occurrence of EB nevus, although
any type of EB may complicate EB nevus. In addi-
tion to junctional blistering, inherited alterations of
cellcell adherence molecules related to BPAG2
mutations might be responsible for the develop-
ment of EB nevus. Unlike in our case and another
reported case,' EB nevus seldom occurs in domi-
nantly inherited forms of EB.3

Epidermolysis bullosa nevi-like eruptive melano-
cytic nevi have also been described in acquired blis-
tering disorders including erythema multiforme, toxic
epidermal necrolysis and Stevens—Johnson syn-
drome.'®® We have experienced a considerable
number of adult patients with autoimmune blistering
diseases, but we could find only one child EB nevi
case associated with vulvar bullous pemphigoid in
the published work.'? These observations indicate
that EB nevus may occur in conditions of repetitive
blistering and remodeling in patients with inherited
fragility at the dermoepidermal junction.
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A case of epidermolysis bullosa acquisita with clinical
features of Brunsting-Perry pemphigoid showing an

excellent response to colchicine

Noriko Tanaka, MD,* Teruki Dainichi, MD,* Bungo Ohyama, MD,* Shinichiro Yasumoto, MD,*
Takashi Oono, MD,® Keiji Iwatsuki, MD,® Susanne Elfert,® Anja Fritsch, PhD,*
Leena Bruckner-Tuderman, MD, and Takashi Hashimoto, MD?
Fukuoka and Okayama, Japan,; and Freiburg, Germany

Background: Brunsting-Perry pemphigoid is a rare subepidermal blistering disease characterized by
scarring blisters on the head and neck. However, the identity of the responsible autoantigens is still
unresolved.

Methods: We reported a patient with epidermolysis bullosa acquisita who had clinical features typical of
Brunsting-Perry pemphigoid and investigated the involved type VII collagen epitopes. The patient was a
65-year-old Japanese woman with a 20-month history of recurrent subepidermal bullae on her head, face,
and neck.

Results: Immunoblot studies revealed that the serum of this patient reacted with type VII collagen,
specifically with the noncollagenous domain 1 and the triple-helical domain. The patient responded

completely to colchicine monotherapy.

Limitations: This study was performed on only one case.

Conclusion: This study suggests that Brunsting-Perry pemphigoid may be a clinical variant of epider-
molysis bullosa acquisita. (J Am Acad Dermatol 2009;61:715-9.)

Key words: Brunsting-Perry pemphigoid; epidermolysis bullosa acquisita; type VII collagen.

In 1957, Brunsting and Perry' described 7 patients
with a localized form of cicatricial pemphigoid, char-
acterized by pruritic chronic recurrent circumscribed
vesiculobullous eruptions located on the head, face,
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and neck and leaving atrophic scarring. This disease is
common in middle-aged and elderly populations.
Skin lesions are usually confined to the head, neck,
scalp, and upper aspects of the trunk. Mucous mem-
branes are also affected in some patients.””

The identity of the responsible autoantigens in
Brunsting-Perry pemphigoid is still controversial.
Indirect immunofluorescence and immunoelectron
microscopy has shown that some patients’ sera react
with a dermal antigen, suggesting that Brunsting-
Perry pemphigoid is a variant of epidermolysis
bullosa acquisita.q‘(’ However, there has been no
case report of this disease with immunoblot analyses
showing reactivity with type VII collagen or bullous
pemphigoid antigens, except for our reports in the
Japanese literature showing reactivity of patients’
sera with a recombinant protein of the 180-kd
bullous pemphigoid antigen (BP180) noncollage-
nous (NC)16a domain.”® These findings suggest that
Brunsting-Perry pemphigoid is not a single disease
entity but is heterogeneous.
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We describe a patient who had typical clinical
features of Brunsting-Perry pemphigoid, whereas
the results of indirect immunofluorescence on
1-mol/L salt-split human skin sections and immunoblot
analyses were consistent with a diagnosis of epider-
molysis bullosa acquisita. The patient responded
well to colchicine therapy. In addition, we investigated
the epitopes in all the 3 structural domains of type
VII collagen.

METHODS
Patient

A G65-year-old Japanese woman with diabetes
mellitus showed recurrent bullous skin lesions on
the head, face, and neck that had first appeared 20
months previously. According to the patient, similar
bullous lesions had also appeared on the oral
mucosa at the onset of the skin disease. On her first
visit, there were tense blisters and crusts with ery-
thematous and slightly atrophic scars over the face,
neck, and upper aspect of back (Fig 1, A4 and B).
There were no milia, and other areas and mucous
membranes were unaffected. The results of labora-
tory tests were almost within normal limits.

Histopathologic studies

A skin biopsy specimen was taken from a spon-
taneously formed blister on the face. The specimen
was formalin fixed and paraffin embedded. The skin
sections were stained with hematoxylin and eosin in
a standard protocol.

Indirect immunofluorescence on 1-mol/L salt-
split skin

Normal-appearing human skin was placed for 48
hours at 4°C in 100 mL of 1-mol/L salt solution that
contained 1 mmol/L of ethylenediaminetetraacetic
acid, 1 mmol/L of phenylmethanesulfonyl fluoride,
and 25 mmol/L of tris (hydroxymethyl)-aminome-
thane-hydrochloric acid (pH 7.4). The skin specimen
was quickly frozen in liquid nitrogen, sectioned in a
cryostat, and stained for indirect immunofluores-
cence with fluorescein isothiocyanate-cor}jugated
rabbit antihuman IgG polyclonal antiserum.”

Immunoblot analyses

Immunoblot analyses with extracts of normal
human dermis, bacterial recombinant proteins of
NC1 and NC2 domains of human type VII collagen,
recombinant full-length type VII collagen, and the
triple-helical domain of type VII collagen were
performed as described previously.”'" Specifically,
dermal extracts containing type VII collagen were
prepared using ethylenediaminetetraacetic acid-split
normal-appearing skin.” We prepared recombinant
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glutathione-S-transferase fusijon proteins containing
the entire 1253 residues of the NC1 domain and the
entire 161 residues of the NC2 domain of type VII
collagen.” Because the two recombinant proteins of
type VII collagen were not soluble in phosphate-
buffered saline containing 1% Triton X-100, the
pellets were further extracted by resuspending and
sonicating them in 3 mL of 2-mol/L urea solution.
Subsequently, the pellets were resuspended in 1 mL
of Laemmli sample buffer, boiled for 5 minutes, and
centrifuged. The supernatants were used for immu-
noblot analyses. Recombinant expression of full-
length type VII collagen was performed as described
previously.'®"! The triple-helical domain of type VII
collagen was prepared by pepsinization of human
keratinocyte extracts.'? In brief, full-length type VII
collagen was extracted from confluent human kerat-
inocytes cultured in the presence of ascorbic acid
(50 pg mL™Y) and native triple-helical domain was
generated by pepsin digestion at 4°C.

RESULTS
Histopathologic findings

A histopathologic examination showed a subep-
idermal blister formation that contained numerous
eosinophils and neutrophils. Distinct fibrosis with
loss of elastic fibrils was detected under the blister,
surrounded by a sparse mixed infiltrate of lympho-
cytes, histiocytes, eosinophils, and neutrophils
Fig1, O).

Immunopathologic findings

Indirect immunofluorescence on normal-appear-
ing skin sections showed circulating IgG antiepider-
mal basement membrane zone antibodies that
reacted with the dermal side of an artificial blister
on 1-mol/L salt-split human skin sections (Fig 1, D).
In immunoblotting with extracts of normal human
dermis, the patient’s serum reacted with a 290-kd
antigen that was identical to that detected by control
epidermolysis buliosa acquisita serum, showing IgG
antibodies reactive with type VII collagen (Fig 2, A4).
Immunoblotting using recombinant protein con-
firmed the reactivity of the patient’s serum with the
full-length type VII collagen (Fig 2, ¢). In immuno-
blot analyses using recombinant proteins of NC1 and
NC2 domains of type V1I collagen, the IgG antibodies
from the patient’s serum showed a clear reactivity
with the NC1 domain but not with the NC2 domain
(Fig 2, B). In immunoblotting using pepsin-treated
procollagen VII, the patient’s serum reacted with the
central triple-helical collagenous domain, '? although
the reactivity was relatively mild (Fig 2, ¢). The
patient’s serum (both IgG and IgA) did not show any
positive reactivity with the recombinant proteins of
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Fig 1. Clinical features: blisters and erosions with erythematous atrophic plaques on face (A)
and neck (B). Histologic examination showed subepidermal blister formation with infiltration
of numerous eosinophils (C). Indirect immunofluorescence on 1-mol/L salt-split human skin
sections showed that IgG antibodies reacted with dermal side of artificial blister (D).

either BP180 NC16a domain or BP180 C-terminal
domain (data not shown).'®'> The 1gG antibodies of
the patient’s serum did not react with any subunit of
laminin 332 (formerly laminin 5) in immunoblotting
using purified laminin 332 (data not shown). 16

Clinical response

Systemic steroid administration was avoided be-
cause of the possible exacerbation of diabetes
mellitus. Topical corticosteroids and an administra-
tion of dapsone (50 mg/d) showed no significant
effect. Because of the results of the immunoblot
analyses, an administration of colchicine (1 mg/d),
which has been shown to be effective in epidermol-
ysis bullosa acquisita,'””'? was initiated. Blister for-
mation quickly ceased, leaving mild scarring within a

month, and the patient remained free from skin
lesions on this regimen.

DISCUSSION

To our knowledge, this is the first reported case
of epidermolysis bullosa acquisita with clinical
features of Brunsting-Perry pemphigoid, in which
reactivity with type VII collagen was confirmed
by immunoblot analyses. Since the original des-
cription by Brunsting and Perry' in 1957, 57 cases
have been described with vesiculobullous lesions
located on the head and neck that left atrophic
scarring.**'** Among these cases, only one
previous report has confirmed reactivity with
type VII collagen by immunoblotting. " However,
clinical features of this case were not typical of
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Fig 2. A, Immunoblotting using normal human dermal extracts. Both control epidermolysis
bullosa acquisita (EBA) serum (Jane 1) and patient serum (lane 3) reacted with 290-kd EBA
antigen (4g), ie, type VII collagen (Col) (arrow), whereas control anti-p200 pemphigoid serum
reacted only with 200-kd Ag (Jane 2). B, Immunoblot analyses using recombinant proteins of
noncollagenous (NC)1 and NC2 domains. Control EBA serum (lanes 1) reacted with both NC1
(lefH) and NC2 (right) domains of type VII Col. IgG antibodies in our patient’s serum (Janes 2)
showed clear reactivity with NC1 domain, but not with NC2 domain. C, Immunoblotting using
pepsin-treated pro-Col VII (7% sodium dodecyl sulfate [SDS]). Control polyclonal antibody
(NC2-10) (Jefd, which recognizes C-terminus of type VII Col, reacted with recombinant protein
of full-length type VII Col (arrowhead). Also, control antibody mainly recognized full triple
helix (TH) (arrow) of pepsin-digested Col VII and peptide 1 (P1)-fragment of TH.'? Patient’s
serum (right) mainly recognized full-length type VII Col, TH, and shorter peptide 2
(P2)-fragment, although intensities of bands of full-length type VII Col and TH were relatively
weak. For technical reasons, bands do not exactly correspond to one another.
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Patient’s serum

Brunsting-Perry pemphigoid. In addition, this
case reacted not only with type VII collagen but
also with laminin 332,

Immunoblotting using bacterial recombinant pro-
teins and cell-derived fragments of type VII collagen
revealed that the patient’s IgG antibodies reacted
with the NC1 domain and the triple-helical collage-
nous domain of type VII collagen. The former
reaction is common in typical cases of epidermolysis
bullosa acquisita. Whether this set of antigenic sites is
specific for the clinical features of Brunsting-Perry

pemphigoid remains to be determined in more
patients in the future.

In the Japanese literature, there are 3 cases of
Brunsting-Perry pemphigoid showing reactivity with
a recombinant protein of BP180 NC16a domain by
immunoblot analyses.”® These results, in conjunc-
tion with the results in our study, suggest that
Brunsting-Perry pemphigoid is a heterogeneous
disease in regard to antigenic features.

Historically, autoimmune bullous
including epidermolysis bullosa

diseases,
acquisita and
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Brunsting-Perry pemphigoid, were diagnosed by their
clinical manifestations.? However, current molecular
biological techniques have changed the diagnostic
approach and, as a result, some confusion exists
concerning definitive diagnosis of some cases.
Several reports suggest that Brunsting-Perry pemphi-
goid may be a clinical variant of epidermolysis bullosa
acquisita.“’ Generally, the localization of lesions
varies in patients with bullous dermatoses and might
also be affected by subclass switching and intermo-
lecular epitope spreading during long-term disease.”?
The current case showed typical clinical features of
Brunsting-Perry pemphigoid. However, we ultimately
diagnosed this case as epidermolysis bullosa acquisita
with a Brunsting-Perry pemphigoid-like presentation
because of the results of the molecular analyses.

It might then be asked whether application of
current molecular biological techniques in the diagno-
ses of autoimmune bullous disease makes Brunsting-
Perry pemphigoid an illusion? We do not think so.
Rather, molecular dermatology has never fully re-
vealed the basis for the localized skin manifestations
of this disease, which was determined originally by
traditional descriptive dermatology. Our careful ob-
servation and scientific exploration based on our
predecessors’ description have elucidated the patho-
genesis of this unique disease at the molecular level.

We appreciate the technical assistance of Miss Ayumi
Suzuki, Miss Takako Ishikawa, and Miss Sachiko Sakagu-
chi and the secretarial work of Miss Akiko Tanaka. We
thank the patient for her participation.
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Background Malignant lymphoma 1s occasionally complicated by ichthyosiform
eruptions.

Objectives To analyse histopathologically the ichthyosiform eruptions associated
with cutaneous lymphomas.

Methods We reviewed the files of patients with mahgnant lymphoma seen in our
dermatology department between January 2001 and May 2006 to search for
patients with ichthyosiform eruptions.

Results In our series, mne of 106 patients with malignant lymphomas had ichthy-
osiform eruptions during their climcal courses, including three (30%) of 10
patients with anaplastic large cell lymphoma (ALCL) and six (14%) of 44 patients
with mycosis fungoides (MF). None of the 18 patients with cutaneous B-celi
lymphoma had ichthyosiform eruptions. The three patients with ALCL had ich-
thyosiform eruptions Iistopathologically consistent with acquired ichthyosis (AD)
in which packed horny layers and thin granular layers were present without lym-
phocytic infiltration. In contrast, four of the six patients with MF (stages Ib and
1Ib) had ichthyosiform eruptions with epidermotropic infiltration of atypical lym-
phocytes, as observed in 1chthyosiform MF (IMF). Of the remamning two pauents,
one showed histopathological features overlapping Al and IMF, and the other
had Al alone. These two patients (stages IVa and IIb) had tumours composed of
CD30+ cells. Filaggrin expression was markedly diminished in both Al and IMF-
like eruptions, simlar to that of mherited ichthyosis vulgaris

Conclusions Ichthyosiform eruptions are often associated with ALCL and MF and
can be classified into three groups: Al associated with ALCL and MF expressing
CD30, IMF, and their overlap.

Acqurred ichthyosis (Al) is a reacuve cutaneous manifestation
associated with mahgnant and nonmahgnant diseases that occur
n adulthood "3 Pauents wath Al usually present with pityroid
and rhomboid scales on the trunk and extremities. The histo-
pathological findings show compact or lammated orthohyper-
keratosis and epidermal awophy with thinning or loss
of gfanular layers, while no cell infilration is observed 1n the
dermis or epidermis. Al 1s a frequent comphcation of Hodgkin
lymphoma, characterized by the appearance of CD30+ atypcal
cells.>™* €D30+ lymphoproliferauve disorders, such as anaplas-
uc large cell lymphoma (ALCL) and lymphomatowd papulosis
(LyP), are also associated with Al s

In contrast, ichthyosiform mycosis fungoides (IMF) 1s a vari-
ant of mycosis fungoides (MF), ansing m 1-8-3:5% of MF
patients.”® Although the clinical features of IMF are indistin-
guishable from those of Al, the histopathological findings reveal
epidermotropic nfiltrates composed of cerebnform lympho-

cytes typical for MF.”™'* Although ichthyosiform eruptions with
epidermotropic nfiltrates often coexist with typical MF lesions
(designated as IMF-like lesions 1n the present study), the diag-
noss of IMF should be considered when 1t is the sole mamfesta-
tion suggestive of MF. There has been controversy as to whether
Al also occurs in ME.'"? Furthermore, a close association of Al
with CD30+ lymphoma is another 1ssue to be clanfied. To
explore these questions, we have studied ichthyosiform erup-
uons arising 1n patients wath mahgnant lymphoma

Patients and methods

Patients

We reviewed the files of pauents with mahgnant lymph-
oma seen 1n our dermatology department between January
2001 and May 2006 to search for pauents with iwchthyosiform
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eruptions. All panents with 1chthyosiform eruptions were
diagnosed with MF or ALCL based on chnical and histological
findings. Extensive staging evaluation was performed by
cervicothoracoabdominal computed tomography, gallum scin-
ugraphy and bone marrow asprration. In addition to routine
laboratory tests (full blood cell count and biochemical
analyses), we examined serum-soluble interleukin 2 receptor
and anthuman T-cell leukaerma virus type 1 anubodies to
exclude adult T-cell leukaemia/lymphoma. Staging was deter-
mmed by classification for MF'® and by the Ann Aibor
Cotswolds classificaion for ALCL.'® The presence of T-cell
neoplastic clones was confirmed by rearrangement analysis of
T-cell receptor genes,

Histopathology

Biopsy specunens were obtamed from all patients after we
received therr mformed consent. Formahn-fixed, paraffin-
embedded blocks were cut into 4-pum sections and processed
for routme haematoxyln and eosin staimng and immuno-
histochermustry

Chnicopathological cnteria for Al and IMF were as follows.
In addwon to ichthyosiform eruptions, (1) Al demonstrated
packed orthohyperkeratosis and thinning or absent granular
layers nunmcking ichthyosis vulgans, without lymphocyuce
infilrates; (1) IMF showed epidermowopic mfiltration of
atypical lymphocytes without 1chthyosis vulgars-like packed
hyperkeratosis, and () the overlap of Al and IMF was
defined as packed hyperkeralosis mumicking ichthyosis vul-
gans, associated with epidermotropic infiltration of atypical
lymphocytes.

Immunohistochemistry and in situ hybridization

Biopsy spectmens were immunohistochemcally examined
using monoclonal anubodies to CD3, CD4, CD8, CD20,
CD30, CD56 and anaplastic lymphoma kinase (ALK). To eval-
uate the expression of filaggrin, we reacted all specimens with
monoclonal anufilaggrin antibody (Lab Vision, Fremont, CA,
USA) and compared the results with those of normal skin
{two patents), X-hnked ichthyosis (three patients) and ichthy-
osts vulganis (three patients). Histochemical visuahzation was
carried out with an LSAB 2 kit (Dako, Carpinteria, CA,
US.A.), accordmg to the manufacturer’s mstructions. Epstem—
Barr virus-encoded small nuclear RNA (EBER) was examined
by i situ hybnidization as previously reported.’’

Results

Patient diagnoses

Between January 2001 and May 2006, 106 pauents with ma-
lignant lymphoma were seen in our dermatology department.
These patients mncluded 44 with MF, 10 with ALCL and 18
with B-cell lymphoma. In our series, nine patients with cuta-
neous T-cell lymphomas had ichthyosiform eruptions, whereas

none of the 18 pauents with cutaneous B-cell lymphoma did.
Of the nmne panents with 1chthyosiform eruptions, three,
patients | and 2 (male, aged 57 and 30 years) and patent 3
(female, aged 64 years), were diagnosed as having ALK—, pr1-
mary cutaneous ALCL based on hustological findings and their
clincal courses (Fig la) Although the primary lesions were
localized on the skin, lymph node involvement occurred
within a few months after the imtial diagnosis i the three
pauents The remaining six pauents with wchthyosiform erup-
uons (patients 4-9) presented with patch or plaque lesions
consistent with MF, which was hustologically proven (Fig 1b—d).
This group included four male and two female patients with a
mean age of 570 (range 34-82) years. Of the six pauents
with MF, two (pauents 5 and 9) had skin tumours without
lymph node mvolvement (stage IIb), while one (patient 8)
had tumours on the skin and regional lymph nodes (stage
IVa) The remainng three patients had widespread patches
and plaques without tumour formauon or lymph node
involvement, mdicating stage Ib (Table 1)

Fig 1. Chmcal findings of ichihyosiform eruption (a) The trunk in
patient | with AT and anaplastic large cell lymphoma (b) The trunk
m patient 4 with IMF and conventional MF (¢) The kuee and the
lower leg m patient 8 with both AT and IMF (d) The lower leg m
patient 9 with Al and MF Al acquired ichthyosis; MF, mycosts
fungordes, IMF, ichthyosiform MF
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Fig 2. Histopathological findings of whthyoaform eruption (a) In
pauent 4 with IMF, orthokeratosis, thinming of the granular layer,
mild acanthosis and mfiltration of atypical lymphocytes nto the
epidernus and the superficial dermis were seen (b) In patient 8 with
both AT and IMF, compact hyperkeratosis, thinning of the granular
layer, acanthosis and mfilration of atypical lymphocytes to the
epidermis and the superficial dermis were seen (c) In patent 9 with
Al orthohyperkeratosis, thinning of the granular layer and atrophy of
epidermis were observed No mfilirate was present Al acquired
ichthyosis; IMF, ichthyosiform mycosis fungoides

Histopathological and immunohistochemical findings

Ichthyosiform eruptions associated with ALCL (patents 1-3)

Table § Climical data on our mine patients

had packed orthokeratoic horny layers with thinming or
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absent granular layers. No lymphoma cell mfltravon was
observed. These lustological features were consistent with Al,
excluding IMF The biopsy specimens from ichthyosiform
erupuons of four pauents with MF (patients 4-7) showed dis-
appearance or thinning of the granular layer, and the mfiltra-
uon of atypical lymphocyles in both the epiderris and
superficial dermus (Fig. 2a). The ichthyosiform lesion of one
patient with MF (patient 8) showed compact orthohyperkera-
tosis with thinning of granular layers, and epidermotropic
infiltrates of atypical lymphocytes, which are characteristic of
Al and IMF, respectively (Fig. 2b). The ichthyosiform eruption
of another patient with MF (patient 9) was histologically con-
sistent with Al, without epidermotropic mfiltrates suggestive
of MF (Fig 2c¢).

In our series, 20 paunents, including 10 panents with ALCL,
seven patients with LyP, and three panents with MF, had
CD30+ cells Of the 20 pauents, three with ALCL and three
with MF had ichthyosiform eruptions (Table 1). The pheno-
types of all three patients with ALCL associated with Al
(patients 1-3) were CD3+, CD4+, CD8—, CD20-, CD30+,
CDS6— and ALK-. Tumour lesions of MF (patients S and 8)
wncluded large atypical cells exceeding 25% of the dermal
mfilerate, which fulfilled the critena of large cell transform-
auon (Table 1), whereas in the tumour lesions of patent 9,
CD30+ cells made up 3-10% of the infilrating lymphoid
cells. The phenotypes of atypical epidermotropic lymphocytes
1 all IMF-like lesions (patients 4—7) were CD3+, CD4+ and
CD8~, and negative for CD30. No EBER+ cells were observed
in all specimens from the mmne patents with ichthyosiform
eruptions.

Clinical course of ichthyosiform eruptions

The ALCL and ichthyosiform eruptions of patients 1 and 2
were temporarily improved by cyclophosphamide, adriamycin,

vinenstine and predmisone (CHOP) chemotherapy and electron
beam therapy (Fig. la). The ichthyosiform eruptions of
patent 3 disappeared after six courses of CHOP chemother-
apy, although the tumours later recurred On the other hand,
IMF-like eruptions in pauents 4-7 also improved or dis-
appeared after the skin-directed treatment for MF (Fig 1b)
Pauents 4, 6 and 7 have remamed in good conditon with
ongomg psoralen plus ultraviolet A treatment. A 67-year-old
woman with stage IIb (patient 5) who developed large cell
transformation  was teated with three courses of CHOP
chemotherapy with temporary mmprovement, but she died of
comphcations of an infection of unclear origin.

A 34-year-old man (patient 8) first had MF lesions at the
age of 28 years, and later developed tumorous lesions on
the thigh associated with widespread 1chthyosis (Fig. 1¢). The
tumour cells of a CD30+ phenotype rapidly progressed Lo
lymph nodes m the inguinal and pelvic areas

A 61-year-old man with stage Ilb (patient 9) had progres-
sive disease, m which neither electron beam nor CHOP
therapy improved the tumours and ichthyosiform eruptions
(Fig. 1d, Table 2).

Fillagrin expression in ichthyosiform eruptions

In normal skin and X-linked ichthyosis lesions, filaggnn was
clearly stained in the granular layer (Fig. 32, b) On the other
hand, m common with findings n 1chthyosis vulgarns, Al and
IMF, filaggrin expression was markedly dimimshed in the thin
granular layers, which was observed in all specimens of the
nine patients (Fig. 3c—f)

Discussion

In our series of patents with cutaneous lymphoma, nine of
106 pauents had ichthyosiform eruptions during the chincal

Table 2 Treatments and chinical courses of
our mmne patients
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Fig 3. Immunostaining with filaggrin on normal skin and ichthyosiforn: eruptions. In normal skin (a) and an X-hinked 1chthyosss lesion (b),
filaggrin was stamned clearly m the granular layer On the other hand, 1n ichthyosis vulgans (), pauent | with AT (d), pattent 4 with IMF (e),
and patient 8 with both AT and IMF (f), filaggnn was observed only shghtly m the thm granular layers (¢—f) Al acqured ichthyosts, IMF,

whthyosiform mycosts fungoides

course, mcluding three of 10 pauents (30%) with ALCL and
six of 44 pauents (14%) with MF None of the 18 pauents
with cutaneous B-cell lymphoma had ichthyosiform eruptions
or CD30 cells. The complicauion of ichthyosiform eruptions in
B-cell lymphoma has not thus far been reported m the Enghsh
literature.

Based on chimcopathological findings, we diagnosed all 1ch-
thyosiform eruptions associated with ALCL as being Al It 1s
well known that Al 1s a frequent comphcation in patients with
Hodgkin lymphoma In addition, some reports have described
the coexistence of Al associated with ALCL or LyP.*"® In our
case series, three patients with ALCL were in the advanced
stages with mvolvement of internal lymph nodes. The expres-
sion of CD30 antigens 1s a hallmark of atypical lymphocytes
composmg Hodgkin lymphoma, ALCL and LyP lesions The
CD30 anugen, or Ki-1 antigen, 1s a transmembrane glycopro-
tein with a molecular weight of 105 kDa and 1s expressed by
not only Hodgkin cells and ALCL/LyP cells but also activated
T cells and B cells '® The CD30 molecule is a member of the
tumour necrosis factor receptor superfamily and has a CDI5S
molecule as a higand '® The binding of the ligand waus-
mits multnfunctional signalhing, which induces proliferauon,
acuvation, differentiation and cell death, depending on the
sinanon  These plerotropic functions, mediated by CD30
signalling, might be associated with the development of Al

In most cases reported as IMF, the wchthyosiform eruption
was the sole mamfestation suggesuve of MF, whereas Hodak
et al.'® have described three patients with typical MF associated
with ichthyosiform eruptions under a diagnosws of IMF In the
present study, we observed ichthyosiform eruptions n six of

44 patients with MF. The ichthyosiform erupuons were con-
sistent with histopathological findings of IMF n four (pauents
4-7), the overlap of Al and IMF 1n one (patient 8), and Al
alone mm one (patent 9) These observanions indicate that
patients with MF may develop ichthyosiform eruptions con-
sistent with Al IMF or ther overlap during therr clmical
courses IMF 1m a strict sense usually occurs m patients with
carly MF 7 However, sumilar lesions may develop n patents
with advanced stages, such as pauents 5 and 8, whose
tumours had large cell transformations and who died of MF-
related complications. Al associated with MF was observed in
two patients with more advanced MF (panents 8 and 9) As
seen 1n patient 8, 1chthyosiform eruptions having overlapping
histological features of IMF and Al may occur m the same
individual. The two pauents with Al and MF had CD30+ atyp-
1cal lymphocytes in tumours to various degrees Therefore, the
development of Al mght be associated with CD30 expression
i MF as well as in Hodgkin lymphoma and ALCL

Filaggrin 1s essenual for the formation of stratum corneum
and 15 a key protem in epidermal differentiation and the mam-
tenance of barrier funcuon.'” Recently it has been demon-
strated that two functional mutatons in the gene encoding
filaggrin cause 1chthyosis vulgaris, the most common disorder
in inherited ichthyoses ’® In our series, the expression of filag-
grin was markedly dummshed i the thm granular layers m
all our patents who had either Al, IMF-like eruptions, or
both, as is usually observed m ichthyosts vulgans

Al 1s considered a cutaneous sign of other diseases, whereas
IMF represents a specific cutaneous manifestauon of MF The
present observations 1ndicate that ichthyosiform eruptions
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associated with ALCL are consistent with Al, whereas those
assoclated with MF often reveal essenunally the same histolo-
gical findings as IMF, and may have Al 1n the advanced stages,
with CD30 expression by tumour cells.
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Tho/(B2a). MEMIIHEEIRRL, BB, TH, B
MDD, S av2ERd hhot,

BERBERR  O2WMERERRIFCEE T I0
Motz TOM, WBXBRESLICLERTRIES
HBEANTHo 72, B a—HREE, FREZ ORI
BOLNLholz,

RIS A B LB S BB TENED
MR AR IR L T w72 (® 2b)o Toluidine blue ¥
T, BEL-HRGIEREREL, BEMERLA(E?2
¢

AESLUER  FELES | LFMIC, aESERS
DEWDO b &, medium 7 5 XDAF A FHAEF (o2
1 FORE) OATHRL 720 BIE, RBOHERL L,
BB IREAL LB ECH 5,

c-kit DARRBIEF OHFE : PCR-direct sequence %
Bvy, Yanagihori 5% OR LA FECERETFERRE Y
1ol 2EFIOREREHEBEO/T 74 VK2 H
W, BEECMEOH o2 chit EROESTRREMKS &
IIZEREIL, DNA V-7 2 S —THE L1, 20K
R, EG L TREE*FED Lh o298, EH 2 T, 816

1 fEBL
KECOBBH L ARSI ETHELTY
%o Darier BiEiti5HE

b REMEEE(HE Refn) - EALERZ LI,
ookt d LBREOMIHIKICEE
LTwa, ) R BOFBRIRDIRIEEL T
B, BER#OEELALNE

¢ : Toluidine blue J¢fs ; EE L MRELE L2
B, HREENBERORRMERT

a  MBRERG ; HE, %5 L UNKICBEHR

(MHEMN - 71%5%)

FHOT I/ BUIBWT, 7RSI VEEGAC) 6
Y (GTONBRINZ SERERTED/- (B 3). &
B, MEAOFE L DR L mEEHREE L CEEOE
BEFERRBELIT o728 25, R 2 12O MIFELLMER L
E—DOBBEFEENISA SN,

A B R

JEFHIAED B HEIZIZWL o5 H 55, HEIKS
DF L B AT 2 Metcalfe D5 Y F— IV S
NTwd, COFEIICLDE, RERZ260EDICMESES
RELEHL TR VWEEESIEBHEED S b, BRI
REBLAZDOTHY, bokbTFHRAFBVEICHEYT 2,
TEMMABE D FRAESEL, H 5% LHRE, 52 0 35%
MRARIT, REFERIIFERLFRE OTEREIHEMET2 L
OHEDDH BV, HRENT 281 b I/NRYORET, K
BIMEREBD 2 h oI 2L EERBE OGS
EEBWL, BEERE LT, BEFOBRBESTTAT
BY, KEBL2 22008 ELT, QchitDERE, @
SCF(c-kit V77 F) DRBREVPEZL LN TV DD, B
MREEICTFET S c-kit receptor FU L ¥ F— ¥ D&
BFPRRERLE L, BEEBROBCEREEEL,
S a8 | 2R TEERZ LN TS, ZOE
FRFUL XS - VHEEBIFED T AT F U BEANY &
RITVIVREDDHBERERTH b, chit DERITK
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7

o
)

B2 w2

a : MZHERKE ) 8B L UNEICEE
EAT COBRBRNFIMLEICHIEL,
— &L, KiEE# 9. Darier 8
(L3¢

b : ARG (HE fufn) s EEEB»S
PRI TEMEOMRIFIRICE
HLTw3

¢ : Toluidine blue ¥ : FHB L EE

L, B LD & RBI AT TREN 7 : Bk 1 gy B P ML) < <
b L 1 D S B - ASEORHAIE CRIRORE (Bim, B o3

bh’ [E7% &) B EFICE A bR, NEREEBRFHHRER
REBERREIBVWTIIEEAEAS RV EENRT
WA, B & D E0H BV9Y, —F5, SCF I BER
Forward Reverse AR SWEIORRTHEEL, EMaost, B, i
E, EHEBITERFLRZEICESLTWA, EFEFI5F/
F A4 MBI mBENEME L E L <, SCF %
ETHIEFMONTEY, FREDSCF BEELEDOERE
&7z o THEMAILOSE, BHEICES L Cwabol LT
BEH SN TV 2, Longley 60 ik, #EH & LHM
FAERE DR BIC BT 5 REREDHE R L SCF mRNA O
BEOEDNPGL, RETFI7F /%4 PHEOSWE SCF &5
BRICEEINALZ EICLD, HERHRIOSL, WiE
PRLTWVWSEZERHEEL TWw A, —F, Hamann
W EHMIEORE  aERERBORE BT
SCF D RERBOHERPELARL LN - ERLIZZ
Ehh, TRNERETH RBELoTBY, RERBOK
— 2B o Tz,
INFTHE IR TV H/NBESEOIGHIEIC ST
% c-kit DERBUIBABNIC B L T4 % <, Buttner 57

e

[

g N
ALy
¥ * *

i

B3 C-kit%%@ﬁﬁ B LB : ) b3 11 41 6 D _kt‘;iW%%
L RERE ST (L), £H2CBVTI6EHOT AR E B He‘ﬁﬂiﬂﬁﬁ% B, 6 IO c-bi e
ST EVEEANY Y ABBRIND SRREREARB LS BoHFES BN LY, Asp8léVal, Val560Gly D% &S
(FEROXE, 00 codon-560, -820 35 & UF-839 121 HAHENTZDIE6H L LETHABTH o7, L LIESE,
ERERD LB o1 Boissan 58 /R0 REHEMILEC B8V T, 7 Flsh 5 Bl

EENHoEMELTBY, ¥7 Yanagihori 53 /b
REEEONRBAIE 12 61k, 108 E&E 0728 LT
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Whe ZOX I ICBEEORESEBMLTETCWLIERE
LT, BEROENFESERERE, MESHTEL2->Tw
LDPHE—ShOo0hY, BIFOBENL L LA
Bifonbd, SHICIINRETIEBEEROEL ODBEGD
HEDD PO THERBICEERPRIZLTVAEIEbE LS
N3, 7, BRI ZIIBWCRIMEY» S b BEFEES
Fd LT FHIC/AEBITOER S ME L7 Akin 512
& B e, BAOKEEHMETIZEIZ Asp8l6Val
OERFHDLH, ARATRMBEERLSHEL TR
B DARERZRDIZ DS, ARTEEHATHOER
DFEELFRICOVTIHEENIZ-o X ) LkvnE LT
b SEHEBFITIH2HEDICETUERS LN LTS

D, BBLBEOHELTIIRIFTH LY, SHBEELHED
1B THEERE R EOBENBDOONLOI T EEIZES
BETLLEND S,

HE, MREBEOCEBMMEICBNTD, BAFEF
BRI chit BRERPBUTH o - BEFIELI TR TS
N, BEBIEBRABGIE DREDEL BIRTFEEDATHMN
THZLEHEBE 2 -oTETVD, BRBETZ2Z D%
V/RNREITCIE, BMEE L BRI L Ol CRRER R TRIC
WL HEVELDOD, SHROEELZAREES, A
LEBIOE L 2K L BIETFRAFLEL ST b,
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Two Pediatric Cases of Cutaneous Mastocytosis: Searching for a Mutation in the c-kit Gene
Akemi TAKEMOTO, Michiya YAMAGUCHI, Yumiko HAGIYA and Masahiko MUTO

Department of Dermatology, Yamaguchi University Graduate School of Medicine
Ube 755-8505, Japan (Director - Prof. M. Muto)

We here describe 2 pediatric cases of cutaneous mastocytosis in which mutations of the c-kif gene were analyzed. Case 1
is 2 3-month-old Japanese girl with brownish spots and bullae that emerged beginning a few days after birth on the back and
the right leg. Case 2 is a 21-month-old Japanese boy who presented 2 months previously with small, thumb-sized, brownish
spots arising on his abdomen. The number of eruptions has gradually increased in this patient. In both cases, mastocytosis
was diagnosed by the clinical presentation and plane histology and toluidine blue staining of a lesional skin biopsy specimen.
In Case 2, c-kit analysis using polymerase chain reaction and direct sequencing identified a heterozygous missense mutation
located in exon 17 (A>T substitution that changed an aspartate (GAC) to a valine (GTC), Asp816Val).
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LETTER TO THE EDITOR

Journal of Denmnatology 2010, 37. 387-389

Atypical fibroxanthoma presenting immunoreactivity

against CD10 and CD99

Dear Editor,

Atypical fibroxanthoma (AFX) is a relatively uncom-
mon low-grade skin neoplasm.’ AFX usually has a
benign clinical course and complete tumor resection
is generally curative. AFX presents clinically as a
rapidly enlarging, solitary nodule or ulcer ranging
1.5-2 cm in diameter on damaged actinic skin in the
head and neck of elderly patients. A less common
form, accounting for 25% of cases, occurs on the
trunk and limbs of young individuals.? Histologically,
AFX needs to be differentiated from pleomorphic
malignant fibrous histiocytoma (MFH), squamous cell
carcinoma (SCC), malignant melanoma (MM), leio-
myosarcoma and metastatic carcinoma.® The use of
immunohistostaining is a helpful tool to rule out these
other tumors, as AFX has historically been a tumor of
exclusion. Recently, however, CD10 and CD98 have
been reported as useful markers for the diagnosis of
AFX.*8 Herein, we report a case of AFX exhibiting
immunoreactivity against CD10 and CDS9.

An 83-year-old Japanese woman was referred to
our department, complaining of an asymptomatic
reddish tumor on her left cheek, which had enlarged
rapidly over a period of approximately 1 month. On
physical examination, the tumor was a solitary, dark
red, dome-shaped mass with ulceration that was
2 cm in diameter (Fig. 1). Computed tomography
showed no evidence of infiltration into subcutaneous
tissue, and both lymph nodes and distant metastases
were not observed. The histopathological findings of
incisional biopsy showed the tumor was well circum-
scribed with an epithelial collarette and was centered
in the dermis (Fig. 2a). The tumor was formed of pleo-
morphic spindle cells arranged in a storiform pattern
(Fig. 2b). Scattered mitosis, including atypical forms,
was also observed, and multinucleated giant cells
were seen frequently. No subcutaneous/vascular
invasion or necrosis was observed.

Figure 1. Solitary, dark red, dome-shaped nodule with
ulceration was observed on the left cheek.

immunohistochemical findings confirmed that
tumor cells were positive for vimentin, and were
focally positive for CD68. Tumor cells did not stain
for cytokeratins, desmin, a-smooth muscle actin
(0-SMA), CD34, S100, HMB-45 or Melan-A. Based
on these findings, we ruled out SCC, MM, leiomyo-
sarcoma and metastatic carcinoma. However, we
could not differentiate AFX from pleomorphic MFH
with certainty, as two previous case reports have
described lesions that were initially diagnosed as
AFX, but subsequently recurred as deeper invasive
lesions more typical of superficial MFH.® Therefore,
we performed immunohistochemical staining for
CD10 (Ventana Medical System, Tuscan, AZ, USA)
and CD99 (Cell Marque Corporation, Hot Springs,
AR, USA), and the tumor cells showed diffuse,
strong cytoplasmic staining for CD10 and CD99
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