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Abstract. Spongiosis or a spongiotic reaction pattern is
the histological hallmark of intercellular epidermal edema,
viewed as clear spaces within the epidermis. Although
considered a histopathological term, spongiosis has clinical
correlations, with the variable degrees of spongiotic reaction
leading to different dermatological findings. This review
aimed to highlight the spongiotic reactive patterns found in
different autoimmune bullous dermatoses, considering the
paucity of publications in this domain. The pathogenesis of
spongiosis assumes the passage of extravasated edema fluid
from the dermis into the epidermis, frequently accompanied
by dermal inflammatory cells, and classification of the spon-
giotic reaction patterns, as well as their associated spongiotic
dermatitis, take into consideration the type and distribution of
these inflammatory cells. It is mandatory to consider different
reactive processes, specific for other skin disorders, which act
as simulants of different spongiotic patterns for the diagnosis.
Considering the possible transient occurrence, the heteroge-
neity and non-specificity of the histopathological features
of these diseases, the diagnosis is very complex, requiring
clinicopathological correlations and additional analyses. A
deep insight into spongiosis pathogeny may open the perspec-
tives of a classification refinement of autoimmune bullous
dermatoses.
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1. Introduction

Spongiosis or spongiotic reaction pattern (classical eczema-
tous tissue reaction) represents the histological hallmark of
intercellular epidermal edema, translated by cell condensation
with corresponding wide spaces between keratinocytes, with
elongated intercellular bridges (‘spinous processes’), leading to
a sponge-like appearance of the epidermis (1-4). Hematoxylin
and eosin (H&E) routine staining highlights this process as
clear spaces within the epidermis. Sometimes, when there is
a marked intraepidermic edema, spongiosis forms multilocu-
lated vesicles. Moreover, spongiosis includes also intracellular
edema.

Although considered a histopathological term, spongiosis
has clinical correlations, with the variable degrees of spongi-
otic reaction leading to different dermatological findings, from
mild skin erythema to crusted plaques, oozing papulovesicles
or vesiculobullous lesions, with a specific collaret of scale for
resolving lesions (1-3). However, the most common cutaneous
lesion associated with spongiosis is eczematous dermatitis (5).

Autoimmune bullous dermatoses present limited spon-
giotic reactive patterns, the various dermatoses practically
exhibiting the same type of spongiosis.

This review aimed to provide a summarized overview of
the current state of research regarding spongiotic patterns
found in autoimmune bullous dermatoses, considering that
only few publications have this approach on spongiosis.
For this review, a literature search was conducted using the
main scientific databases (Web of Science, Scopus, Science
Direct, Google Scholar, Cochrane Database for Systematic
Reviews, PubMed/Medline) and acquisition was based on a
database search using the following keywords: ‘spongiosis’,
‘autoimmune bullous dermatoses’, ‘spongiotic pattern’ in
all the relevant combinations. In the next step of selection,
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all the relevant full content English written literature in a
time frame of 20 years was categorized, using as inclusion
criteria only autoimmune bullous diseases. Consequently,
25 studies and 13 book chapters were selected and used in
this review.

2. Pathogenesis

Still controversial and with limited studies, the mechanism of
spongiosis assumes the passage of extravasated edema fluid
from the dermis into the epidermis (1). The dermal inflamma-
tory cells, which usually accompany this process, with/without
epidermal involvement, probably secrete substances that regu-
late the particular tissue fluid dynamic (1). The classification
of the spongiotic reaction patterns, as well as their associated
spongiotic dermatitis, take into consideration the type and
distribution of these inflammatory cells.

Although widely accepted, the fluid extravasation etiology,
as well as the mechanism of dermal extravascular fluid influx
into the epidermis, remain to be understood (4). Two main
opposing concepts have been developed, one related to the
osmotic gradient towards the epidermis, and the other consid-
ering that epidermal involvement of edema is due to increased
dermal hydrostatic pressure (4). Even though opposite, both
mechanisms seem to be involved, as spongiotic reaction
represents a dynamic process, with transient vesicles formed
in different locations in the epidermis (4). Overlying para-
keratosis may occur because of disordered maturation or of
an accelerated keratinocyte movement towards the superficial
layers. When involved by plasma droplets, parakeratosis is
responsible for Collarette scales, which appear in resolving
lesions (4).

Studies have classically shown that spongiosis is caused
by the cleavage of membrane E-cadherins due to inter-
feron (IFN)-y-producing T cell-mediated keratinocyte
apoptosis, which affects the integrity of E-cadherins but retains
desmosomal cadherins, in acute eczematous dermatitis (6,7).
Maintaining intercellular contact only at the desmosomal level
confers the sponge-like morphology to the epidermis (4,6,7).
Recent data, which have demonstrated high expression levels
of interleukin (IL)-4 and IL-13 in biopsy specimens of allergic
contact dermatitis, suggest that IFN-vy is not the only trigger of
spongiosis pathogenesis (6,8).

Moreover, Ohtani et al demonstrated that in acute eczema,
the intercellular space of spongiotic epidermis contains a
high amount of hyaluronan (HA). By histochemistry, they
demonstrated that the intercellular space enlargement related
to acantholysis is not associated with an abnormal HA quan-
tity, suggesting that, in pemphigus vulgaris, impairment of
keratinocyte cohesion does not directly cause excessively accu-
mulation of HA (6). At the same time, the study observed that
not all skin diseases characterized by lymphocyte exocytosis
have more HA in the spongiotic epidermis (6).

Although dermatomyositis exhibits interface dermatitis in
almost all cases, several patients were identified who showed
spongiotic dermatitis on skin biopsies, the histological aspect
being more correlated with eczematous lesions (9). In this
regard, one case-control study demonstrated that increased
immunohistochemical expression of myxovirus-resistance
protein A (MxA), IFN-f3, CDllc, and dendritic cell

lectin (BDCAZ?2) protein in dermatomyositis-related spongiotic
dermatitis can represent a useful differential diagnostic tool
between dermatomyositis and eczema (9).

3. Classification of the spongiotic reaction patterns

The epidermis intercellular edema comprises six main
spongiotic reaction patterns, each correlated with different
skin diseases, the major ones being atopic dermatitis, contact
dermatitis, nummular and seborrheic dermatitis. These entities
present psoriasiform hyperplasia, which accompanies spon-
giosis, sometimes in the same biopsy, with different stages of
activity. The areas of spongiosis may vary from microscopic
foci to grossly observable vesicles or bullae (Table I) (3).

The spongiotic reactive patterns include: i) neutrophilic
spongiosis, with neutrophils within foci of spongiosis;
ii) eosinophilic spongiosis, where the spongiosis foci contain
numerous eosinophils; iii) miliarial (acrosyringial) spongiosis,
with edema related to the acrosyringium; iv) follicular spon-
giosis, with edema involving the follicular infundibulum;
v) pityriasiform spongiosis, characterized by small vesicles
with lymphocytes, histiocytes, and Langerhans cells; and
vi) haphazard spongiosis, with no particular pattern. There is a
variant of the haphazard type, considered as a seventh pattern
of spongiosis, characterized by an association of epidermal
spongiosis and subepidermal edema, with different degrees of
severity (Table II) (3).

Although displaying several histological forms, spon-
giosis shows limited patterns in bullous autoimmune diseases,
without a characteristic morphological type.

Considering these aspects, the spongiotic reactions repre-
sent one of the most difficult histopathological patterns that
can lead to a specific clinicopathological diagnosis (3).

4. Mimickers of the spongiotic tissue reaction

There are different reactive processes, specific for other skin
disorders, which act as simulants of different spongiotic
patterns.

Variants of lupus erythematosus, pityriasis lichenoides,
erythema multiforme or fixed drug eruption, with vacuolar
changes or lichenoid patterns, may exhibit mild suprabasal
spongiosis.

Some viral diseases, such as morbilliform drug eruptions or
exanthemas show epidermal basal spongiosis, while others, such
as herpes zoster and simplex, display ballooned degenerated
keratinocytes followed by acantholysis, changes that obscure the
mild spongiotic reaction. Early psoriasis, which is not a spongi-
otic disease, may show some epidermal spongiosis close to the
dermal papillae (3). Another mimicker of spongiosis is a high
amount of acid mucopolysaccharides accumulated in the follic-
ular infundibulum of follicular mucinosis, identified with mucin
stains. The accumulation of mononuclear cells in spongiotic
dermatitis can sometimes simulate the Pautrier microabscesses
found in mycosis fungoides. The difference resides, on the one
hand, in the specific vase-like shape of intraepidermal inflam-
matory cell collections, with their extremities situated between
granular and keratinized layers, and on the other hand, in the
characteristic phenotypes expressed by mononuclear cells:
CDla, CD36, CD38 and S100 protein (3).
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Table II. Types of spongiotic reaction patterns and their histological characteristics.

Spongiotic pattern

Histological characteristics

Neutrophilic spongiosis
Eosinophilic spongiosis

Miliarial (acrosyringial) spongiosis
Follicular spongiosis

Pityriasiform spongiosis
Haphazard spongiosis

Variant of haphazard spongiosis

Neutrophils in areas of spongiosis

Eosinophils within areas of spongiosis

Edema correlated with the acrosyringium

Spongiotic foci involving the follicular infundibulum

Small vesicles with lymphocytes, histiocytes, and Langerhans cells

No particular pattern

Epidermal spongiosis with subepidermal edema, mild to severe variants,

can evolve towards subepidermal blisters

5. Spongiosis patterns in autoimmune bullous dermatoses

Autoimmune bullous dermatoses represent a group of diseases,
which develop autoantibodies against structural adhesion
proteins from the epidermis and basement membrane area,
with the formation of skin or mucosal blisters (10,11). The
diagnosis is very complex due to their heterogeneity, always
associating different diagnostic methods such as direct or
indirect immunofluorescence, immunoblot analysis, immuno-
histochemistry, or molecular biology to histopathological and
clinical assessment (10,11).

The classification of autoimmune bullous dermatoses
takes into consideration the histologic localization of the bullae,
dividing this category in intraepidermal and subepidermal
bullous dermatoses.

Intraepidermal autoimmune bullous dermatoses. Intraepidermal
autoimmune bullous dermatoses include five subtypes of the
pemphigus category: pemphigus vulgaris (PV), pemphigus foli-
aceus (PF), paraneoplastic pemphigus (PNP), IgA pemphigus,
and pemphigus herpetiformis (PH) (11).

Histopathologically, intraepidermal bullae or pustules
characterize these dermatoses, aspects observed also in
various diseases with similar histology but different etio-
pathogeny (11). The intercellular or intracellular edema
(spongiosis or ballooning degeneration) can cause desmosomes
destruction (11).

Pemphigus vulgaris (PV). PV is a chronic autoimmune
intraepithelial bullous dermatosis, characterized by IgG
autoantibodies directed against transmembrane cadherin
desmoglein3 (Dsg3) (10,12,13). Classically, the diagnosis
considered lesional histopathological assessment and perile-
sional direct immunofluorescence, but recently, ELISA tests
have been identified as the most accurate technique for the
diagnosis of PV (10,13).

The key histopathological feature of pemphigus group
diseases is the intraepidermal bullae with acantholysis,
which makes clinical correlations and immunofluorescence
techniques mandatory for differential diagnosis with other
intraepidermal bullous diseases (11,14,15). The bullae contain
acantholytic cells with eosinophilic cytoplasm, pyknotic nuclei
perinuclear halo, and serum. In older lesions, the dermis shows
mild to moderate inflammatory infiltrate with lymphocytes,
macrophages, along with eosinophils or neutrophils. The

pattern of spongiosis in PV is eosinophilic or neutrophilic
and appears in the very early stage of the disease, when acan-
tholysis is absent (Table III) (11,14,16,17). Subsequently, newly
formed vacuoles and foci of acantholysis become confluent,
resulting in fissures and bullae. However, eosinophilic and
neutrophilic spongiosis, when present, is not specific to PV,
the reaction being common to various other diseases (11,14).

Pemphigus foliaceus (PF). In PF, IgG autoantibodies are
targeting desmogleinl (Dsgl). This subtype of pemphigus
exhibits characteristic superficial and fragile bullae, which
usually disappear in clinical examination, leaving an erosion
post-examination. The mature PF lesion shows an intraepi-
dermal bulla within spinous and granular layers. As in PV, the
early stage of PF shows neutrophilic or eosinophilic spongiosis
(Table III) (11,16,17). Sometimes, PF can transform into PV,
changing its clinicopathological and immunological profile.

The definite diagnosis requires, as in PV, supplementary
immunofluorescence techniques as well as ELISA, besides
histopathological examination (10,11).

Paraneoplastic pemphigus (PNP). PNP presents IgG autoanti-
bodies targeting cytosolic plakin proteins (desmoplakinsl and 2,
periplakin, envoplakin), Dsgl, Dsg3, BP antigenl (BP230),
Dscl-3, and a-2-macroglobulin-like protein 1 (A2MLI) (10).

Within the spectrum of benign and malignant neoplasms,
commonly lymphoproliferative malignancies, the histo-
pathological features of PNP are associated with the lesion
morphology, with an overlap of histological patterns. PNP
consists of an interface dermatitis with few acanthotic areas
and necrotic keratinocytes. This entity includes three histo-
pathological patterns, as follows: i) intraepidermal suprabasal
acantholytic bullae; ii) intraepidermal suprabasal acantholytic
bullae with basal vacuolar degeneration; iii) nonspecific inter-
face dermatitis with a thinned/hyperplastic epidermis, basal
vacuolar degeneration, hypergranulosis, necrotic keratino-
cytes, and band-like lymphocytes (11). Eosinophilic spongiosis
may be the initial histological feature in PNP, according to
some studies (14,18). However, because of its heterogeneity,
the diagnosis requires confirmation by immunofluorescent and
immunoblot studies (11).

IgA pemphigus. IgA pemphigus represents a rare entity of
this group of bullous dermatoses (12). According to the site
of bullae, there are two types of IgA pemphigus, namely
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Table III. Spongiosis patterns in autoimmune bullous dermatoses.

Spongiotic patterns

Eosinophilic Neutrophilic Eosinophilic and

Autoimmune bullous dermatoses (ABD) spongiosis spongiosis neutrophilic spongiosis
Intraepidermal ABD

Pemphigus vulgaris (early stages) + + +/-

Pemphigus foliaceus (early stages) + + -

Paraneoplastic pemphigus +/- - -

IgA pemphigus - + -

Pemphigus herpetiformis + + +
Subepidermal ABD

Bullous pemphigoid (early urticarial stage) + - -

Gestational pemphigoid (early urticarial stage) + - -

Cicatriceal pemphigoid (early urticarial stage) -/+ - -

Linear IgA disease (early urticarial stage) + + +

Lichen planus pemphigoides - - -

Dermatitis herpetiformis - - -

Epidermolysis bullosa acquisita (early urticarial stage) + + -

Anti-p200 pemphigoid -/+ - -

- absent; + present; -/+ rarely present, +/- usually present.

intraepidermal neutrophilic dermatosis (IEN) and subcorneal
pustular dermatosis (SPD). IEN is characterized by IgA auto-
antigens against Dsg3 and Dsgl, while IgA autoantibodies
target desmocollinl (Dscl) in SPD (10,11).

Clinically, IgA pemphigus shows pustules, and histologi-
cally, both types identified show intraepidermal, subcorneal
or spinous layer bullae, with hyperplastic epidermis, acan-
tholytic keratinocytes, neutrophilic spongiosis, superficial
inflammatory infiltrate with lymphocytes, neutrophils, and
eosinophils, features which are also observed in other
dermatoses (Table IIT) (11,17,19). However, the most accurate
diagnostic test remains direct immunofluorescence (10).

Pemphigus herpetiformis (PH). PH is arare variant with clinical
features of herpetiform dermatitis, and histological and immu-
nofluorescent features of pemphigus (11). PH shows IgG and
C3 deposits, with anti-epithelial and anti-desmogleinl (Dsgl)
antibodies (20). The clinical aspects may vary from erythema-
tous, pruriginous, vesicular or papular lesions, exhibiting
herpetiform arrangement. The histopathological picture is
nonspecific, showing eosinophilic spongiosis, the most char-
acteristic spongiotic pattern for this dermatosis (11), as well as
neutrophilic spongiosis, or a mixed eosinophilic-neutrophilic
spongiosis, with acantholytic cells, intraepidermal vesicles,
and papillary neutrophilic microabcesses (Table III) (11,14,21).
Early urticarial stages of PH may also present neutrophilic
and eosinophilic spongiosis (16). The mature PH lesions show
intraepidermal bullae, with various locations. The final diag-
nosis requires the corroboration of histopathological, clinical,
and immunological techniques (11).

Subepidermal autoimmune bullous dermatoses. Subepidermal
autoimmune bullous dermatoses, with autoantibodies against

basement membrane components, represent a heterogeneous
group, which include bullous pemphigoid (BP), gestational
pemphigoid/herpes gestationis (GP/HG), mucous membrane
or cicatricial pemphigoid (MMP/CP), linear IgA dermatosis,
and lichen planus pemphigoides, as the pemphigoid group
of bullous diseases. Other distinct autoimmune dermatoses
are dermatitis herpetiformis (DH) and epidermolysis bullosa
acquisita (EBA), as well as anti-p200 pemphigoid, a new
entity, considered as part of the subepidermal autoimmune
bullous dermatoses by some authors (10-12).

Bullous pemphigoid (BP). BP is the most common entity from
this group, which affects especially elderly people, being
characterized by circulating antibodies against hemidesmo-
somal proteins, as BP antigenl (BPAG/BP230) and BPAG2
(BP180) (10,11,22,23). Direct immunofluorescence represents
the gold standard for diagnosis, revealing linear C3, IgG,
IgA, IgE or IgM, along the dermo-epidermal junction in
perilesional biopsies (10). The histopathological examination
reveals different morphological aspects, according to the
stage of the lesion (24). In early or urticarial BP, the histo-
logical picture draws attention by eosinophilic spongiosis,
with dermal edema, pseudovacuolar change, and perivascular
inflammatory infiltrate dominated by lymphocytes, histio-
cytes, and numerous eosinophils (Table III) (11,24). In this
regard, one study reported a group of patients with clinical
signs suggestive of BP, but with no characteristic histopatho-
logical and serological features. Biopsies showed in these
cases only eosinophilic spongiosis, demonstrating either a
particular form of bullous eczema or a BP with a prolonged
incipient stage (25). BP shows subepidermal bullae with
lymphocytes, eosinophils, neutrophils, plasma, and fibrin, in
mature lesions (11).
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Gestational pemphigoid/Herpes gestationis (GP/HG). GP
represents an autoimmune bullous dermatosis, which can
occur during the second half of the pregnancy or in puerpe-
rium (10,11,26,27).Recent studies have revealed the autoimmune
pathogenesis, by identification of IgG autoantibodies against
placental BP180 and, rarely, against BP230 (10,11).

GP shares histological features with BP due to their
similarities in the pathogenic mechanism, displaying various
morphology according to the lesion age. Thus, there is no differ-
ence between these two entities, especially in early urticarial
stages, which show eosinophilic spongiosis, subepidermal
bullae, marked papillary edema, and dermal inflammatory
infiltrate with lymphocytes, eosinophils, and occasional
neutrophils (Table III). The bullae have the same content as
in BP, with flat or necrotic overlying epidermis (10,11). Direct
immunofluorescence, ELISA and immunoblotting comple-
ment are sometimes necessary to certify the histopathologic
diagnosis because of the high degree of heterogeneity and
nonspecific morphological features (11).

Moreover, BP and PG could both represent intraepidermal
and subepidermal autoimmune bullous dermatoses because
extensive spongiosis can lead to the formation of epidermal
bullae (11).

Mucous membrane pemphigoid/Cicatricial pemphigoid
(MMP/CP). MMP or CP represents a rare disease which stands
out by autoantibodies against multiple basement membrane
antigens, such as BP180, type VII collagen (COL7), 34 integrin
subunit, laminin5 (laminin332, epiligrin), and laminin6 (10).

The particularity of MMP is the main mucosal localiza-
tion of bullae, with the skin being involved only in 25% of
cases (9). The most affected areas are represented by the oral
mucosa, closely followed by ocular lesions (10,11,24).

Because of the numerous CP clinicopathological variants,
it is more likely a general term comprising several diseases
with similar clinical features and cicatrices, with oral and
ocular mucous membrane tropism and with subepidermal
bullae formation (10,11).

Given the histological similarities with BP, CP represents
a variant of bullous pemphigoides, although some authors
report clinical, morphological, and immunological differ-
ences between these two entities (11,28). Subepithelial blisters
dominate the histological picture, with dermal inflammatory
infiltrates containing lymphocytes, numerous eosinophils, and
neutrophils, sometimes associated with fibrosis. Eosinophilic
spongiosis occurs less frequently in CP (14). The histological
and immunological heterogeneity make the CP diagnosis
complex, always taking into account additional immunological
testing (10,11).

Linear IgA disease (LAD). LAD has a tendency to affect
children, although an adult type linear IgA dermatosis is also
described, which differs by the clinical presentation (10,11).
According to the immunofluorescent patterns and protein
targets, there are two types of linear IgA disease: i) lamina
lucida type, with two ectodomains of BP180, LABD97, and
LAD-1 as target antigens and ii) sublamina densa type, with
COLY7, as well as other target antigens (10).

As in other autoimmune subepidermal bullous derma-
toses, LAD shows eosinophilic, neutrophilic, or a combined

spongiotic reaction pattern, with perivascular inflammatory
infiltrate with lymphocytes, neutrophils, and eosinophils, as
well as vacuolar degeneration of basement membrane zone, in
early urticarial lesions (Table I1T) (11,29). Although displaying
typical formation of subepidermal bulla and a mixed dermal
inflammatory infiltrate with neutrophils and eosinophils, the
general histopathological picture is almost identical with that
seen in dermatitis herpetiformis (DH), with a tendency to form
papillary microabcesses (11).

Lichen planus pemphigoides (LPP). LPP represents a
heterogeneous disease characterized by basal membrane
autoantibodies directed against numerous antigens and the
formation of bullous lesions, probably developed as a result of
basal keratinocyte hydropic degeneration, in lichen planus (11).
The histopathological features highlight subepidermal bullae
associated with perivascular inflammatory infiltrate with
lymphocytes and eosinophils, sometimes with characteristic
morphological features of lichen planus, such as acanthotic
epidermis with hypergranulosis and a band-like lympho-
cytic infiltrate. Immunofluorescence, other immunological
techniques, and clinical correlations are mandatory for LPP
diagnosis (11).

Dermatitis herpetiformis (DH). DH is an IgA-mediated bullous
dermatosis, which forms autoantibodies against epidermal
transglutaminase (€TG) and against tissue transglutaminase
(tTG) (10). The histopathological picture demonstrates subepi-
dermal clefting and neutrophils in the dermal papillae, in
most cases. The typical evolution of the lesions comprises an
early perivascular and interstitial inflammatory infiltrate with
lymphocytes, neutrophils, sometimes eosinophils, and papil-
lary dermis edema, followed by fibrin in papillary tips, and
even abscesses, in cases with numerous neutrophils. In time,
the subepidermal clefts transform into bullae, which are char-
acteristic for mature lesions, while dermal infiltrate contains a
high amount of eosinophils (11).

Because of nonspecific DH histopathology and common
morphological changes with other bullous dermatoses, the
diagnosis confirmation should comprise direct immuno-
fluorescence and electron microscopy, which highlight the
granular IgA pattern, in dermal papillae (11,30,31).

Epidermolysis bullosa acquisita (EBA). EBA represents
a rare and chronic bullous dermatosis, characterized by
autoantibodies against COL7, with subepidermal blister forma-
tion (10,32). EBA can exhibit different clinical forms, as well
as variable and nonspecific histopathological features (11).
Eosinophilic or neutrophilic spongiosis, associated with
perivascular inflammatory infiltrate with lymphocytes,
neutrophils, and eosinophils characterizes only the early urti-
carial lesions, the findings being similar with those seen in
other bullous dermatoses (28) (Table III). The variable clinical
presentations correspond to different histological patterns.
Thus, in classic type, the morphological features are bullae,
associated with low perivascular and interstitial lymphocytic
infiltrate. Inflammatory variant shows an abundant inflamma-
tory infiltrate, with lymphocytes, eosinophils, and neutrophils,
this form being similar with BP or with the mucous form
of EBA. Other variants stand out by papillary neutrophilic



abscesses, while non-inflammatory type lacks inflammation
at the trauma sites (10,11). Recurrent forms display fibrosis
and milia (33). The diagnosis confirmation requires additional
immunological testing and confirmation by electron and
immunoelectron microscopy (11,34).

Anti-p200 pemphigoid. Anti-p200 pemphigoid represents a
distinct subepidermal autoimmune bullous dermatosis, which
shares clinical features with linear IgA bullous dermatosis, BP,
or DH (11). Recent studies have revealed autoantibodies against
recombinant lamininyl in anti-p200 pemphigoid (11,35).

The histopathological picture does not have specific
features, as subepidermal bullae, along with inflammatory
infiltrate with occasional papillary microabscesses are also
seen in dermatitis herpetiformis or linear IgA disease (11,36).
Few studies are also reporting an additional eosinophilic
spongiosis (11,37,38).

6. Conclusions

Although spongiosis exhibits different reaction patterns,
only eosinophilic spongiosis and neutrophilic spongiosis are
completing the histological picture of the autoimmune bullous
dermatoses. While almost all the intraepidermal bullous
diseases display eosinophilic and neutrophilic, or a mixed
pattern of spongiosis, in early stages, only half of the subepi-
dermal bullous dermatoses show these patterns of spongiosis
in early urticarial lesions.

The occurrence of spongiosis limited to the early stages of
these diseases emphasizes the transient nature of this process,
a feature that can mirror the specific pathogenesis of these
autoimmune entities.

Considering these findings, as well as the heterogeneity
and non-specificity of the histopathological features of these
diseases, the diagnosis is very complex, requiring clinicopatho-
logical correlations, as well as additional techniques, such as
electron microscopy, immunofluorescence, immunohistochem-
istry or molecular biology. All of these diagnostic methods
may contribute to a thorough understanding of the pathogenic
mechanisms, as a fundamental source of possible classification
refinement of these autoimmune bullous dermatoses.
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