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Abstract

Background: Acute and subacute spongiotic dermatitides arengntiee most commonly diagnosed types of dermalteny patients
rub their lesions, with the lesions becoming cltlicthickened. The precise immunologic mechanisiitkin the thickening process are
not well defined.Case report: An 85 year old male presented with the suddernicelirappearance of erythematous patches and small
blisters on the back of his legs, with prurifidethods: Skin biopsies, one from a rubbed lesion and ome fa non-rubbed lesion were
submitted for hematoxylin and eosin (H&E), immursibchemistry (IHC), and for direct immunofluorescePIF) analysisResults:
The H&E staining demonstrated classic features spangiotic dermatitis, but in the rubbed areagipsidorm hyperplasia was also
seen. The psoriasiform areas demonstrated positigal IHC staining with bromodeoxyuridine, LAT, EGFRpY197, PCNL2, CDX2,
and HLA-DPDQDR antibodies. DIF staining revealedifis staining of JAM-A and ezrin in the non-rubbsgecimens in both the
spongiotic epidermis and in the adjacent vesselsnal expression of these markers was appreciatdteirubbed biopsyonclusions:
The immune response seems to be complex when ajistiondermatitis is converted from a non-rubbedatoubbed lesion with
histologic features of psoriasiform hyperplasia.

Streszczenie

Wstep: Ostre i podostre spongiostyczne zapalenia skdrjednymi z najcgiciej diagnozowanych rodzajéw zapalekory. Wielu
pacjentow drapie swoje zmiany (skdérne), co prowatiziich pogrubienia. Dokladne mechanizmy immunalpgé prowadxe do
pogrubienia (warstw skory) nieq globrze zdefiniowaneOpis przypadku: 85-letni ngzczyzna prezentowat nagle pojawieg st
rumieniowe plamy i mategeherze na tylnej powierzchni kozyn dolnych z towarzygseym $wiadem. Metody: Analizowano biopsje
skéry, jeda z podrapanych zmian i jednz nie-potartych zmian, kt@rpoddano dziataniu hematoksyliny i eozyny (H & E),
immunohistochemii (IHC) oraz immunofluorescencji peZzedniej (DIF). Wyniki: Barwienia H & E wykazaty klasyczne cechy
~Spongiotic dermatitis”, ale w obszarach potartyghserwowano rozrost tuszczycopodobny. Ohszaszczycopodobne wykazyj
pozytywne, ogniskowe barwienie IHC z bromodeoxyuidiprzeciwciatami LAT, EGFR-pY197, PCNL2, CDX2 i HLAHDQDR.
DIF ujawnit pozytywne zabarwienie dla JAM-i ezrymyniepotartych obszarach zaréwno naskdrka spongmségo jak i przylegtych
naczyniach; normalna ekspresja tych markeréw zmstalbbbserwowana w preparacie z obszaru potartéguooski: Odpowied
immunologiczna wydaje siby¢ skomplikowana, gdy spongiotyczne zapalenie skdmeksztatca si z niepodrapanych w przetarte
zmiany z histologicznym obrazem tuszczycopodobimgiplazji.
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Stowa klucze spongiotic dermatitid;AT; EGFR-pY197; PCNL2; CDX2; HLA-DPDQDR; bromodeoksyurydydAM-A,;
ezryna; gruczoty potowe i fojowe

Introduction the presence of epidermal edema that may infretyuent

The spongiotic dermatoses, including eczem form blisters. The immunologic mechanisms which
and its clinicopathologic variants are capable aftiple underlie the pathogenesis of these disorders haiye o
clinical presentations and are pathologically dedirby recently begun to be elucidated [1,2]. Spongiotic
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dermatitis may occur as a result of an allergictiea.
Such allergic reactions include an allergic contac
reaction, an allergic reaction to food or a medidsgtor
other allergic reactions. Spongiotic dermatitis
occasionally categorized clinically as eczema. it
dermatitis may be categorized histologically acote
subacute[1,2]. The main difference between hisiolog
acute and subacute spongiotic dermatitis conceras t
size of the vesicles developed by the intercellatiema.
Specifically, an acute spongiotic dermatitis hagda
vesicles compared with a subacute spongiotic déisat
[1,2]. Similar to many clinical types of dermatjtithe
presenting symptom is often a pruritis. After aiable
clinical period, the rash appears [1,2]. The rash
usually initially erythematous, and often turns veno
after repetitive rubbing or scratching of the aféecareas
[1,2]. Histologically, rubbed acute and subacute
spongiotic dermatitides commonly develop psoriasgifo
hyperplasia, with additional hyperkeratosis [1,Epw
studies have undertaken a simultaneous, comparati
examination of non-rubbed acute and lichenifiethbed
lesions in the same patient. Thus, we obtained ski
biopsies for hematoxylin and eosin (H&E), direct
immunofluoresence (DIF) and immunohistochemistry
(IHC) analyses simultaneously from both types of
lesions. Our IHC staining was performed as preWous
described We conducted IHC staining forlAT,
survivin, epidermal growth factor receptor pY197
(EGFR-pY197), the proliferating cell nuclear antige
(PCNA), caudal type homeobox transcription factor 2
(CDX2), complement C5b-9 (MAC), junctional adhesion
molecule (JAM-A), ezrin and HLA-DPDQDR, as
previously described [3,6]. Our monoclonal antilesdi
were obtained from Dako North America (Carpinteria,
California, USA), with the exception of JAM-A and
ezrin (Invitrogen, Carlsbad, California, USA).

is|

Case report

A 85 year old male presented with rapidly
appearing, inflammatory patches and plaques on th
backs of his legs. Clinical examination demonsttate
large, hyperkeratotic plaques, as well as sepgrateh
areas with edema and evidence of surroundin
inflammation. Lesional skin biopsies were takennfro
both types of lesions for hematoxylin and eosin EJ&
analysis, for immunohistochemistry (IHC) and foredi
immunofluorescence (DIF) comparative studies.

Results
Microscopic description:

Examination of the H&E tissue sections in the
non-rubbed biopsy demonstrated diffuse, moderat
epidermal spongiosis. The dermis displayed a mild
superficial, perivascular infiltrate of lymphocytes
histiocytes and eosinophils; neutrophils were rate.
vasculitis was present; focal dermal edema wasdnots
around the eccrine and sebaceous glands. The rubb)
biopsy demonstrated hyperparakeratosis with overa
psoriasiform hyperplasia; focal areas of mild sposig
were noted, with one small subcorneal blister. Cebrm
edema surrounding the eccrine and sebaceous ghasds
also noted. DIF of the non-rubbed biopsy displatresl
following results: 19G (-); 19G3 (-); 19G4 (-); IgA-);

e

IgM  (-); 1gD (-); IgE (-); Complement/Clq (-);

Complement/C3 (-); collagen IV (CIV) (++, normal
distribution); JAM-A and Ezrin (+, some accentuatio
near the basement membrane zone (BMZ) and in the
spongiotic epidermis). Albumin (-), fibrinogen (++,
around upper dermal blood vessels and eccrine g)and
The DIF of the rubbed biopsy was mostly negativig.(F
1,2). The IHC studies in the rubbed biopsy wereipat
positive in areas where the spongiosis seemed to be
transitioning into psoriasiform hyperplasia. Some
alterations were also seen around dermal eccrite an
sebaceous glands, and around dermal blood ves$sgls (
1,2). In both the non-rubbed and rubbed biopsies, t
IHC stains for LAT, EGFR-pY197, bromodeoxyuridine,
MAC, PCNA, CDX2, and HLA-DPDQDR were focally
positive, primarily in areas of the previously désed
hyperparakeratosis.

Discussion

Our results indicate that the immune response is
modified in acute spongiosis in rubbed areas vemsus
rubbed areas. The rubbing action leads histoldgi¢al
hyperkeratosis and psoriasiform hyperplasia. Based
our data, we suggest that the immune response arxgy v
vis-a-vis acute or subacute stages in spongiotic
dermatitides [8-12]. An initial immune responsersgdo
exist to the initializating allergens, however, setpuent
itching and sweating could further irritate the rski
leading to clinical individual rubbing and scratoti
These actions could then in turn lead to furthemime
alterations, inducing further stimulation of the cEll
receptor (TCR) as indicated by IHC positivity to TA

Other pathophysiologic events seem to occur
simultaneously, including cell proliferation (indied by
positive IHC staining for PCNL2 and
bromodeoxyuridine) [8-12]. The rubbing of the

epidermis may induce the IHC positivity seen foe th
epidermal growth factor receptor; further, the ragb
and/or other signals may induce inflammation around
dermal blood vessels and sweat glands, as sugdested

by [IHC positivity for fibrinogen and other
immunoreactants. More specifically, we suggest the
epidermal spongiotic areas with hyperkeratotic

alterations may upregulate and/or downregulate iphalt
cell signals that are induced by the rubbing it 1].

In addition, JAM-A and ezrin (cell junction molees)
could be also be upregulated in acute spongiostsndt

in the more chronic lesions. EGPF-pY197 and PCNA
seem to be expressed in the hyperkeratotic areas,
suggesting creation of a cycle of rubbing and fee&b
increases in cell proliferation [9-11]. Potentiallthe
local and subtle expression of PCNA would attenapt t
prevent cell apoptosis in the edematous skin.

To our surprise, the CDX2 antibody was also positiv
same areas as EGFR-pY197 and PCNA,; this molecule is
strongly expressed in intestinal epithelia. Howeitenas
been shown that the vivo phenotype of each epithelium
seems to depend on multiple factors. Specificélhg
morphological and biochemical differentiation ofjigen
epithelium may be reversibly modulated by the exer
environment; thus, extrinsic factors may, undertaier
conditions, affect the morphological and biochelhica
differentiation of a given epithelium. Further seslare
required to properly identify these molecules, ameir
roles in regulating epithelial differentiation. tagard to
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HLA class Il, it has been shown that expressiothete
molecules on keratinocytes has been confirmed i
allergic contact dermatitis, while absent in atopic
dermatitis [11]. Other authors have demonstrate
keratinocyte HLA staining accompanying epidermal
lymphoid infiltrates. In addition, other authors vkha
noted evidence of focal keratinocyte damage inntiae
epidermis in eczema, as we have previously destribg

[5-6].

Identifying the triggers of a spongiotic dermatitts a
challenging process of elimination. However, givamn
data, we recommend advising the patient to avoid
rubbing clinical lesions, thus avoiding further

immunologic alterations that may, in turn, autoba@
clinical lesional development.

Figure 1. a. H&E demonstratingm focally marked epidermal sporgi(black arrow) with diffuse edema in the papylla
dermis and inflammatory infiltrates around the eppdermal blood vessels (red arrow).DIF demonstrating focal areas
staining positive for Texas red conjugated JAM-Ad(rstaining; yellow arrows) in the epidermis aslvesl in dermal
perivascular areas. Keratinocyte and other cellenweere counterstained with 4',6' diamino-2-pherdole (Dapi) (blue-
white staining).c. IHC demonstrating positive staining with PCNL2tibady in several cells along the basement
membrane zone of the epidermis (brown staining, aedws)d. DIF demonstrating positive staining with Texasl re
conjugated ezrin (red stain) in several perivascataas of the upper dermis (red staining; yellovowas). Nuclei were
again counterstained with Da@. andf , IHC demonstrating positive staining with HLA-DBIDR antibody in some of
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the epidermal spongiotic areasdrand in the dermal perivascular inflammatory cefiltrate inf (brown staining, black
arrows). g Positive IHC staining for LAT antibodies in a |diead area in the upper epidermis where the speigjis
prominent (brown staining; red arrows)Positive IHC staining for CDX2 in the epidermal weal layer (brown staining,
red arrows). i. Positive IHC staining for EGFR-pY197 in focal aseof the epidermal corneal layer where rubbing has
occurred (brown staining; black arrows). Noticettlize epidermis is displaying having psoriasiforiypdrplasia.j.
Strongly positive IHC staining for PCNL2 within elgirmal corneal layer with hyperkeratosis, as wsllirmsome cells
along the basement membrane zone (brown stainiagk larrows) k. Positive IHC staining with bromodeoxyuridine in a
cluster of cells along the epidermal basement mangarea (BMZ) (brown staining; red arrowsyositive IHC staining
with LAT in a focal areas of the epidermal stratsppnosum (brown staining; red arrow).

Figure 2. aandb, Positive DIF staining with FITC conjugated fibrireg antibodies against the dermal eccrine ductus
(green staining; yellow arrows). Nuclei were coustined with Dapi (blue-white). Ih, also note positive staining for
Texas red conjugated JAM-A around several uppemdeblood vessels. H&E demonstrating dermal edema around
eccrine sweat glands (blue arrod).Positive IHC staining for MAC, around dermal bibeessels (red arrow), and around
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dermal eccrine sweat glands (green arr@vPositive IHC staining with anti-human FITC coriigd fibrinogen around
several upper dermal vessels (green staining; vanit®vs). The nuclei were counterstained with DRpisitive staining for
JAM-A is also present (pinkf. IHC positive staining with anti-human HLA-DPDQDRitidbody, present around upper
blood vessels (brown staining, blue arrowg).Positive DIF staining with FITC conjugated antishan fibrinogen around
the upper dermal blood vessels (green stainingaremv). The nuclei were counterstained with DapiDetail of positive
IHC staining for MAC around upper dermal blood \esgred arrows). H&E detailing some mild, chronic inflammation

around upper dermal dilated blood vessels (blackwas). | andl,

IHC positive staining with PCNL2 antibody in sem

cells of the eccrine sweat glands and sebaceondgjlaespectively (brown staining, black arrows)H&E detail of mild
inflammation and edema surrounding a portion adl@aseous gland (black arrow).
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