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Abstract 
Background: Acute and subacute spongiotic dermatitides are among the most commonly diagnosed types of dermatitis. Many patients 
rub their lesions, with the lesions becoming clinically thickened. The precise immunologic mechanisms within the thickening process are 
not well defined. Case report: An 85 year old male presented with the sudden clinical appearance of erythematous patches and small 
blisters on the back of his legs, with pruritis. Methods: Skin biopsies, one from a rubbed lesion and one from a non-rubbed lesion were 
submitted for hematoxylin and eosin (H&E), immunohistochemistry (IHC), and for direct immunofluorescence (DIF) analysis. Results: 
The H&E staining demonstrated classic features of a spongiotic dermatitis, but in the rubbed areas psoriasiform hyperplasia was also 
seen. The psoriasiform areas demonstrated positive, focal IHC staining with bromodeoxyuridine, LAT, EGFR-pY197, PCNL2, CDX2, 
and HLA-DPDQDR antibodies. DIF staining revealed positive staining of JAM-A and ezrin in the non-rubbed specimens in both the 
spongiotic epidermis and in the adjacent vessels; normal expression of these markers was appreciated in the rubbed biopsy. Conclusions: 
The immune response seems to be complex when a spongiotic dermatitis is converted from a non-rubbed to a rubbed lesion with 
histologic features of psoriasiform hyperplasia. 

 
Streszczenie 
Wstęp: Ostre i podostre spongiostyczne zapalenia skóry są jednymi z najczęściej diagnozowanych rodzajów zapaleń skóry. Wielu 
pacjentów drapie swoje zmiany (skórne), co prowadzi do ich pogrubienia. Dokładne mechanizmy immunologiczne prowadzące do 
pogrubienia (warstw skóry)  nie są dobrze zdefiniowane. Opis przypadku: 85-letni męŜczyzna prezentował nagle pojawiające się 
rumieniowe plamy i małe pęcherze na tylnej powierzchni kończyn dolnych z towarzyszącym świądem. Metody: Analizowano biopsje 
skóry, jedną z podrapanych zmian i jedną z nie-potartych zmian, którą poddano działaniu hematoksyliny i eozyny (H & E), 
immunohistochemii (IHC) oraz immunofluorescencji bezpośredniej (DIF). Wyniki : Barwienia H & E wykazały klasyczne cechy 
„spongiotic dermatitis”, ale w obszarach potartych obserwowano rozrost łuszczycopodobny. Obszary łuszczycopodobne wykazują 
pozytywne, ogniskowe barwienie IHC z bromodeoxyuridiną, przeciwciałami LAT, EGFR-pY197, PCNL2, CDX2 i HLA-DPDQDR. 
DIF ujawnił pozytywne zabarwienie dla JAM-i ezryny w niepotartych obszarach zarówno naskórka spongiostycznego jak i przyległych 
naczyniach; normalna ekspresja tych markerów została zaobserwowana w preparacie z obszaru potartego. Wnioski:  Odpowiedź 
immunologiczna wydaje się być skomplikowana, gdy spongiotyczne zapalenie skóry przekształca się z niepodrapanych w przetarte 
zmiany z histologicznym obrazem łuszczycopodobnej hiperplazji. 
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Introduction 

The spongiotic dermatoses, including eczema 
and its clinicopathologic variants are capable of multiple 
clinical presentations and are pathologically defined by 

the presence of epidermal edema that may infrequently 
form blisters. The immunologic mechanisms which 
underlie the pathogenesis of these disorders have only 
recently begun to be elucidated [1,2]. Spongiotic 
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dermatitis may occur as a result of an allergic reaction. 
Such allergic reactions include an allergic contact 
reaction, an allergic reaction to food or a medication, or 
other allergic reactions. Spongiotic dermatitis is 
occasionally categorized clinically as eczema. Spongiotic 
dermatitis may be categorized histologically acute or 
subacute[1,2]. The main difference between histologic 
acute and subacute spongiotic dermatitis concerns the 
size of the vesicles developed by the intercellular edema. 
Specifically, an acute spongiotic dermatitis has larger 
vesicles compared with a subacute spongiotic dermatitis 
[1,2]. Similar to many clinical types of dermatitis, the 
presenting symptom is often a pruritis. After a variable 
clinical period, the rash appears [1,2].  The rash is 
usually initially erythematous, and often turns brown 
after repetitive rubbing or scratching of the affected areas 
[1,2]. Histologically, rubbed acute and subacute 
spongiotic dermatitides commonly develop psoriasiform 
hyperplasia, with additional hyperkeratosis [1,2]. Few 
studies have undertaken a simultaneous, comparative 
examination of non-rubbed acute and lichenified, rubbed 
lesions in the same patient. Thus, we obtained skin 
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 previously 
described. We conducted IHC staining for LAT, 
survivin, epidermal growth factor receptor pY197 
(EGFR-pY197), the proliferating cell nuclear antigen 
(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 antibodies 
were obtained from Dako North America (Carpinteria, 
California, USA), with the exception of JAM-A and 
ezrin (Invitrogen, Carlsbad, California, USA). 
 
Case report 

A 85 year old male presented with rapidly 
appearing, inflammatory patches and plaques on the 
backs of his legs. Clinical examination demonstrated 
large, hyperkeratotic plaques, as well as separate patch 
areas with edema and evidence of surrounding 
inflammation. Lesional skin biopsies were taken from 
both types of lesions for hematoxylin and eosin (H&E) 
analysis, for immunohistochemistry (IHC) and for direct 
immunofluorescence (DIF) comparative studies. 
 
Results 
Microscopic description: 

Examination of the H&E tissue sections in the 
non-rubbed biopsy demonstrated diffuse, moderate 
epidermal spongiosis. The dermis displayed a mild, 
superficial, perivascular infiltrate of lymphocytes, 
histiocytes and eosinophils; neutrophils were rare. No 
vasculitis was present; focal dermal edema was noted 
around the eccrine and sebaceous glands. The rubbed 
biopsy demonstrated hyperparakeratosis with overall 
psoriasiform hyperplasia; focal areas of mild spongiosis 
were noted, with one small subcorneal blister. Dermal 
edema surrounding the eccrine and sebaceous glands was 
also noted. DIF of the non-rubbed biopsy displayed the 
following results: IgG (-); IgG3 (-); IgG4 (-); IgA (-); 
IgM (-); IgD (-); IgE (-); Complement/C1q (-); 

Complement/C3 (-); collagen IV (CIV) (++, normal 
distribution); JAM-A and Ezrin (+, some accentuation 
near the basement membrane zone (BMZ) and in the 
spongiotic epidermis). Albumin (-), fibrinogen (++, 
around upper dermal blood vessels and eccrine glands). 
The DIF of the rubbed biopsy was mostly negative (Fig. 
1,2). The IHC studies in the rubbed biopsy were patchy 
positive in areas where the spongiosis seemed to be 
transitioning into psoriasiform hyperplasia. Some 
alterations were also seen around dermal eccrine and 
sebaceous glands, and around dermal blood vessels (Fig. 
1,2). In both the non-rubbed and rubbed biopsies, the 
IHC stains for LAT, EGFR-pY197, bromodeoxyuridine, 
MAC, PCNA, CDX2, and HLA-DPDQDR were focally 
positive, primarily in areas of the previously described 
hyperparakeratosis.  
 
Discussion 
  Our results indicate that the immune response is 
modified in acute spongiosis in rubbed areas versus non-
rubbed areas. The rubbing action leads histologically to 
hyperkeratosis and psoriasiform hyperplasia. Based on 
our data, we suggest that the immune response may vary 
vis-à-vis acute or subacute stages in spongiotic 
dermatitides [8-12]. An initial immune response seems to 
exist to the initializating allergens, however, subsequent 
itching and sweating could further irritate the skin, 
leading to clinical individual rubbing and scratching. 
These actions could then in turn lead to further immune 
alterations, inducing further stimulation of the T cell 
receptor (TCR) as indicated by IHC positivity to LAT. 
Other pathophysiologic events seem to occur 
simultaneously, including cell proliferation (indicated by 
positive IHC staining for PCNL2 and 
bromodeoxyuridine) [8-12]. The rubbing of the 
epidermis may induce the IHC positivity seen for the 
epidermal growth factor receptor; further, the rubbing 
and/or other signals may induce inflammation around 
dermal blood vessels and sweat glands, as suggested here 
by IHC positivity for fibrinogen and other 
immunoreactants. More specifically, we suggest the 
epidermal spongiotic areas with hyperkeratotic 
alterations may upregulate and/or downregulate multiple 
cell signals that are induced by the rubbing itself [9-11]. 
In addition, JAM-A and ezrin (cell junction molecules) 
could be also be upregulated in acute spongiosis, but not 
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 feedback 
increases in cell proliferation [9-11]. Potentially, the 
local and subtle expression of PCNA would attempt to 
prevent cell apoptosis in the edematous skin.  
To our surprise, the CDX2 antibody was also positive in 
same areas as EGFR-pY197 and PCNA; this molecule is 
strongly expressed in intestinal epithelia. However, it has 
been shown that the in vivo phenotype of each epithelium 
seems to depend on multiple factors. Specifically, the 
morphological and biochemical differentiation of a given 
epithelium may be reversibly modulated by the external 
environment; thus, extrinsic factors may, under certain 
conditions, affect the morphological and biochemical 
differentiation of a given epithelium. Further studies are 
required to properly identify these molecules, and their 
roles in regulating epithelial differentiation. In regard to 
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HLA class II, it has been shown that expression of these 
molecules on keratinocytes has been confirmed in 
allergic contact dermatitis, while absent in atopic 
dermatitis [11]. Other authors have demonstrated 
keratinocyte HLA staining accompanying epidermal 
lymphoid infiltrates. In addition, other authors have 
noted evidence of focal keratinocyte damage in the mid-
epidermis in eczema, as we have previously described 
[5-6]. 

Identifying the triggers of a spongiotic dermatitis is a 
challenging process of elimination. However, given our 
data, we recommend advising the patient to avoid 
rubbing clinical lesions, thus avoiding further 
immunologic alterations that may, in turn, autocatalyze 
clinical lesional development. 
 

 

 

 

Figure 1. a. H&E demonstratingm focally marked epidermal spongiosis(black arrow) with diffuse edema in the papillary 
dermis and  inflammatory infiltrates around the upper dermal blood vessels (red arrow). b. DIF demonstrating focal areas 
staining positive for Texas red conjugated JAM-A (red staining; yellow arrows) in the epidermis as well as in dermal 
perivascular areas. Keratinocyte and other cell nuclei were counterstained with 4',6' diamino-2-phenylindole (Dapi) (blue-
white staining). c. IHC demonstrating positive staining with PCNL2 antibody in several cells along the basement 
membrane zone of the epidermis (brown staining, red arrows).d.  DIF demonstrating positive staining with Texas red 
conjugated ezrin (red stain) in several perivascular areas of the upper dermis (red staining; yellow arrows). Nuclei were 
again counterstained with Dapi. e. and f , IHC demonstrating positive staining with HLA-DPDQDR antibody in some of 
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the epidermal spongiotic areas in e and in the dermal perivascular inflammatory cell infiltrate in f (brown staining, black 
arrows).  g Positive IHC staining for LAT antibodies in a localized area in the upper epidermis where the spongiosis is 
prominent (brown staining; red arrows). h Positive IHC staining for CDX2 in the epidermal corneal layer (brown staining, 
red arrows).  i. Positive IHC staining for EGFR-pY197 in focal areas of the epidermal corneal layer where rubbing has 
occurred (brown staining; black arrows). Notice that the epidermis is displaying having psoriasiform hyperplasia. j. 
Strongly positive IHC staining for PCNL2 within epidermal corneal layer with hyperkeratosis, as well as in some cells 
along the basement membrane zone (brown staining; black arrows). k. Positive IHC staining with bromodeoxyuridine in a 
cluster of cells along the epidermal basement membrane area (BMZ) (brown staining; red arrows). l. Positive IHC staining 
with LAT in a focal areas of the epidermal stratum spinosum (brown staining; red arrow). 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. a and b, Positive DIF staining with FITC conjugated fibrinogen antibodies against the dermal eccrine ductus 
(green staining; yellow arrows). Nuclei were counterstained with Dapi (blue-white). In b, also note positive staining for 
Texas red conjugated JAM-A around several upper dermal blood vessels. c. H&E demonstrating dermal edema around 
eccrine sweat glands (blue arrow). d. Positive IHC staining for MAC, around dermal blood vessels (red arrow), and around 
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dermal eccrine sweat glands (green arrow). e. Positive IHC staining with anti-human FITC conjugated fibrinogen around 
several upper dermal vessels (green staining; white arrows). The nuclei were counterstained with Dapi. Positive staining for 
JAM-A is also present (pink). f. IHC positive staining with anti-human HLA-DPDQDR antibody, present around upper 
blood vessels (brown staining, blue arrows).  g. Positive DIF staining with FITC conjugated anti-human fibrinogen around 
the upper dermal blood vessels (green staining, red arrow). The nuclei were counterstained with Dapi. h. Detail of positive 
IHC staining for MAC around upper dermal blood vessels (red arrows). i. H&E detailing some mild, chronic inflammation 
around upper dermal dilated blood vessels (black arrows). j  and l,  IHC positive staining with PCNL2 antibody in some 
cells of the eccrine sweat glands and sebaceous glands, respectively (brown staining, black arrows). k. H&E detail of mild 
inflammation and edema surrounding a portion of a sebaceous gland (black arrow). 
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