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Case Report
Subcorneal pustular dermatosis an immnohistopathological perspective
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Abstract: Subcorneal pustular dermatosis (SPD) represents a chronic, relapsing sterile pustular eruption, involving
the trunk and flexoral proximal extremities. A 54-year-old female presented with recurrent, flaccid pustules measuring several millimeters in diameter, on normal and mildly erythematous skin of the groin and submammary areas.
Biopsies for hematoxylin and eosin (H&E) examination, direct immunofluorescence (DIF) and immunohistochemistry
(IHC) analysis were performed. The H&E staining demonstrated typical features of SPD, including some damage
within dermal pilosebaceous units subjacent to the subcorneal blistering process. DIF revealed strong deposits of
immunoreactants IgG, IgM, fibrinogen and complement/C3, present in a shaggy pattern within the subcorneal disease areas; in focal, areas of the basement membrane junction and in focal pericytoplasmic areas of epidermal
keratinocytes. IHC revealed strong positivity to HLA-DPDQDR, mast cell tryptase, CD68, and ZAP-70 in the subcorneal
inflammatory infiltrate, and surrounding dermal blood vessels. Myeloperoxidase was also positive. Positive staining
with the anti-ribosomal protein S6-pS240 at the edges of hair follicles and sebaceous glands subjacent to the subcorneal blisters was also noted. Conclusions: We conclude that this disorder may have several components in its
etiopathology, including a possible restricted immune response and a possible genetic component; these possibilities
warrant further investigation.
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Introduction
Subcorneal pustular dermatosis (SPD; Sneddon
Wilkinson disease), is an uncommon, chronic,
relapsing sterile pustular eruption typically involving the trunk and flexoral proximal extremities [1,2]. It most commonly affects women
aged 40 years or older, and is occasionally classified with the neutrophilic dermatoses. The
neutrophilic dermatoses represent noninfectious disorders, histopathologically characterized by a neutrophil predominant infiltrate
and clinically rapidly responsive to corticosteroids or dapsone [1,2]. Conditions with a predominant neutrophilic vasculitis are excluded
from this group. In our case report, we intend to
briefly outline the dermnatopathology of neutrophilic dermatoses. Potential classification of
other, selected dermatoses within this group,
i.e., rheumatoid arthritis neutrophilic dermatosis
and bowel associated-dermatosis syndrome has
also been previously addressed [1,2].

Associations of SPD with other disorders have
been documented, including IgG and IgA gammopathies or myelomas [3,4]. However, the
exact pathophysiology of SPD is unknown. Earlier authors tested a patient with SPD for
autoantibodies to desmogleins 1 and 3, and
obtained negative results [5]. Other studies
have recognized a subgroup of SPD with a presence of autoantibodies to IgA; however, further
immunoblotting studies documented an autoreactivity to desmocollin 1, and intercellular deposits of IgA as detected by direct immunofluoresence (DIF). Some experts have considered
this subgroup to be a rare variant of pemphigus,
in contradistinction to a SPD subgroup [6].
Case Report
A 54-year-old female presented with a history of
a relapsing pustular eruption involving the trunk
and flexoral proximal extremities. The classic
lesion presented as a "half and half" blister, in
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which purulent fluid seemed to accumulate in
the lower half of the blister. The patient reported that some blisters had arisen within a
few hours. Physical examination revealed individual pustular lesions in the flexoal areas of
the extremities. Laboratory data included a normal complete blood count, and a normal erythrocyte sedimentation rate. Serum electrolytes,
blood urea nitrogen, creatinine, liver function
tests, urinalysis and chest radiographs were
within normal limits. Biopsies of the lesions
were performed, and submitted for hematoxylin
and eosin (H&E) staining, multicolor direct immunofluorescence (DIF) and immunohistochemistry (IHC); technical procedures were followed
as previously outlined [7,8]. We utilized the following Dako antibodies: HLA DPDQDR, mast cell
tryptase, CD68, ZAP-70, anti-ribosomal protein
S6-pS240 and myeloperoxidase.
Microscopic examination
H & E: Examination of the tissue sections demonstrated a subcorneal blistering disorder. Individual blisters were tense, and included serum
scale crust. Within the blister lumens, numerous
neutrophils were appreciated; lymphocytes and
eosinophils were rare. Focal intraepidermal
acantholysis was noted. No suprabasilar blistering was appreciated. Within the papillary dermis, a mild, superficial, perivascular infiltrate of
lymphocytes, histiocytes, neutrophils and rare
eosinophils was noted. No definitive evidence of
an infectious, or a neoplastic process was seen.
A PAS special stain was also reviewed; the positive control stained appropriately. The PAS special stain revealed no fungal organisms. Direct
immunofluorescence (DIF) findings were as follows: IgG was seen as a sub-basement membrane zone(BMZ) reinforcement; specifically, a
thin, linear band was appreciated under the
BMZ of the dermal-epidermal junction. The pattern was distinctively different from the DIF patterns observed in bullous pemphigoid, dermatitis herpetiformis, epidermolysis bullosa acquisita and other subepidermal autoimmune blistering disorders. FITC conjugated IgE, IgA and
fibrinogen were also seen in a pericytoplasmic
and perinuclear pattern, in several patches
within the epidermal stratum corneum (++).
Other findings included IgM (+, intercellular epidermal stratum spinosum); IgD (+/-, focal BMZ
cytoid bodies; complement/C1q (-); complement/C3 (+, roof of subcorneal pustules); albumin (+, intercellular epidermal stratum spino-
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sum); and fibrinogen (++, focally within papillary
dermal tip areas, focally within the superficial
corneal layer, and surrounding some upper and
intermediate dermal blood vessels). The blister
lumens were positive for IgG, IgA, IgM, IgE and
fibrinogen (Figure 1). A Gram stain of the blister
was negative for bacterial organisms. Immunohistochemisty (IHC) corroborated the DIF findings, and also revealed a strong positivity to
mast cell tryptase (MCT), CD68 and HLADPDQDR surrounding upper dermal blood vessels under the inflammatory process (Figure 1).
Myeloperoxidase was positive in the entire blister and in some of the corneal layers. We observed positive staining with HLA-DPDQDR,
mast cell tryptase, CD68, and ZAP-70, antiribosomal protein S6-pS240 and myeloperoxidase Negative staining was noted with LAT, BAX,
CD34, CD35, survivin and topoisomerase II alpha.
Discussion
Direct and indirect immunofluorescence results
have previously been reported as negative in
subcorneal pustular dermatosis. However, previous investigators utilized single antibody, single
fluorochrome DIF techniques. In contradistinction, we have utilized simultaneous multiple
antibody, multiple fluorochome techniques. IHC
was further utilized to corroborate our DIF findings, which could have been interpreted in earlier reports as non-specific in nature. By IHC, we
also found strong positivity to mast cell tryptase
(MCT), CD68 and HLA-DPDQDR associated with
upper dermal blood vessels subjacent to the
blistering process. Myeloperoxidase was positive throughout the blister lumens, and focally
within the corneal layer by IHC staining.
Of interest, the upper corneal layer in proximity
to the SPD blisters seems to be positive for IgG,
IgM, IgA, IgE and fibrinogen. These findings suggest that SPD may display a delicate autoantibody response to localized “dysregulated cells”
in the corneal layer. Very few studies have addressed the immunotypification of SPD. One of
the few studies suggested that the accumulation of neutrophils in the subcorneal pustules
indicated that the upper epidermis released
chemoattractants.12 Further, the neutrophilic
chemoattractants interleukin (IL)-1 beta, IL-6, IL8, IL-10, leukotriene B4, and complement components C5a and C5a were found at increased
levels in scale extracts from patients with SPD,
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Figure 1. a. A group of clinical pustules near the axilla (black arrow). b. H & E stain, showing a subcorneal accumulation of neutrophils (blue arrow), within a subcorneal blister (black arrow). c. DIF showing localized deposits of FITC
conjugated anti-human fibrinogen in multiple foci, including within a subcorneal blister (green staining; white arrow),
within a dermal papillary tip (green staining; red arrow) and around upper dermal vessels (green staining; black arrow). Epidermal keratinocyte nuclei of are highlighted with 4',6-diamidino-2-phenylindole (Dapi) in blue d. Utilizing DIF
and FITC conjugated fibrinogen in isolation, we were able to detect an identical reactivity pattern as observed in c
(red arrows). e. IHC with anti-human fibrinogen antibody that corroborates our DIF findings of fibrinogen in a subcorneal blister (red arrow), within a dermal papillary tip (purple arrow) and around upper dermal blood vessels (black
arrow). f. DIF showing staining between epidermal keratinocytes utilizing FITC conjugated anti-human IgG. The staining pattern resembles the intercellular staining pattern of pemphigus; however, the staining pattern observed in our
patient appears more pericytoplasmic, and predominates in upper layers of the epidermis (white arrow). g. Similar to
f, at higher magnification(white arrow) with epidermal keratinocyte nuclei counterstained with DAPI (light blue staining). h, i. Show similar DIF staining as f and g, but using FITC conjugated anti-human albumin. Please note enhanced
staining in areas close to the epidermal corneal layer (red arrows). j and k, Show similar DIF staining as f and g, but
using FITC conjugated anti-human-IgA. Please note enhanced staining in areas close to the epidermal corneal layer
and the blister red arrows). l. Positive IHC staining with anti-human IgA within a subcorneal blister, and at multiple foci
within the dermal extracellular matrix (brown staining, red arrows). m and n, IHCs demonstrating positive staining
within a subcorneal blister and around upper dermal blood vessels with IgE in m, and with IgM in n (brown staining;
red arrows). o. IHC, demonstrating strongly positive mast cell tryptase staining around the upper dermal blood vessels
(brown staining). p, Strong IHC staining with anti-ribosomal protein S6-pS240.
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compared with those of controls [9]. Also, tumor
necrosis factor-alpha levels have been found to
be significantly elevated in the serum and blister fluid of patients with SPD. Some authors
have described the presence of epidermal IgA
by DIF in what were considered SPD cases. The
authors evaluated cases with clinical SPD-like
disease from 29 patients, and intraepidermal
IgA detected by DIF [9]. The disease pustules
were considered to be subcorneal; intraepidermal. IgA deposits were usually found in the intercellular areas of the epidermis, although a
subcorneal linear pattern was also described.
The disease usually responded to dapsone. In
six cases, a monoclonal IgA gammopathy was
present [3,4].
Our positive findings with HLA DPDQDR, mast
cell tryptase, CD68, and ZAP-70, anti-ribosomal
protein S6-pS240, and myeloperoxidase may
indicate a restricted immune response, including the presence of T cell activation markers. In
addition, the presence of ribosomal protein S6
kinase (which plays a critical role in the regulation of cell growth and energy metabolism) may
indicate alterations within the family of serine/
threonine kinases, downstream effectors of the
mTOR and PI3K signalling pathways [10, 11].
Protein kinases are important regulators of intracellular signal transduction pathways, and
thus play critical roles in diverse cellular functions. Previous reports have noted that steadystate levels of the S6K isoforms S6K1 and
S6K2 are regulated by ubiquitination-mediated
proteasomal degradation [10, 11]. Moreover,
accumulating evidence indicates that the activation of protein kinases, in turn, commonly initiates their downregulation via the ubiquitin/
proteasome pathway. Failure to regulate protein
kinase activity or expression levels can elicit
human disease. Thus, our findings documenting
the presence of this antibody exclusively directed to focal areas of the hair follicle and sebaceous glands warrants further investigation.
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