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ABSTRACT 
 

The immunohistochemical features in 

the differentiation between 

palmoplantar pustulosis and 

pompholyx 

 

So Young Yoon, M.D. 

(Director : Professor, Soyun Cho, M.D., Ph.D.)  

 

Medicine (Dermatology) 

The Graduate School 

Seoul National University College of Medicine 

 

Introduction: The association between vesicle formation and acrosyringium 

has been studied in previous reports on palmoplantar pustulosis (PPP) and 

pompholyx. In PPP, the acrosyringium is suggested as the major site of 

pustule formation. The vesicles in pompholyx have been described as 

spongiosis, independent of sweat ducts. 

Objectives: This study determined whether immunohistochemical (IHC) 

staining for sweat duct and inflammatory cells can separate PPP from 
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pompholyx. Furthermore, the pathomechanism of pustules and vesicles was 

considered. 

Methods: We selected 32 cases of PPP(n=13) and pompholyx(n=19) and 

performed IHC analysis for epithelial membrane antigen(EMA), gross cystic 

disease fluid protein-15(GCDFP-15), carcinoembryonic antigen(CEA), CD3 

and CD8. The staining was scored as 0 to 2+ (0, negative; 1+, weak and/or 

focal; 2+, strong and/or diffuse positive). 

Results: There were some differences in EMA staining patterns. In PPP, EMA 

was strongly localized in the pustular wall but almost non-existent in the 

neighboring keratinocytes. In pompholyx, it was expressed diffusely in 

regional keratinocytes and especially more strongly near the eccrine ducts. 

EMA was expressed 0 in 25.0%, 1+ in 41.7% and 2+ in 33.3% of PPP, 

whereas 1+ in 21.1% and 2+ in 78.9% of pompholyx. Wilks’ λ was 

0.733(p=0.003) in discriminant analysis. Moreover, the intensity of the CD3 

and CD8 of the epidermis immunoreactivity was also greater in the 

pompholyx skin lesions than the PPP tissues (p=0.007 and p=0.004 

respectively). 

Conclusions: IHC of EMA is a useful diagnostic tool to differentiate between 

PPP and pompholyx. From the staining patterns, pustules in PPP are thought 

to originate from acrosyringium, whereas in pompholyx secondary 

microscopic damage to the acrosyringium seems to transform the 

immunophenotype of lesional keratinocytes as the disease progresses. 
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INTRODUCTION 

 

Palmoplantar pustulosis (PPP) is a chronic, sometimes disabling condition 

characterized by pustules, erythema and scaling on the palms and soles (1). 

Meanwhile pompholyx or palmoplantar dyshidrosis is a chronic relapsing 

form of vesicular palmoplantar dermatitis of unknown etiology (2). Both PPP 

and pompholyx commonly present as palmoplantar vesicles or pustules. 

Moreover, these two diseases share similar histological features as well as 

similar clinical features. Pustules may be present in pompholyx in early stage 

or within a few days, and PPP may present with pruritic vesicles at onset (3, 

4). Both diseases share common histologic features such as epidermal 

hyperplasia, parakeratosis and spongiosis. Therefore, the differential diagnosis 

of these two diseases can be quite frustrating even for dermatologists. 

Untreated pompholyx and PPP can easily result in infection and impede 

quality of life. In addition, the effective treatment for each disease is 

somewhat different between two diseases. Pompholyx responds to treatment 

with topical and/or oral corticosteroids, whereas PPP is usually amenable to 

treatment using topical vitamin D and oral acitretin. Therefore, early 

recognition and proper management is critical.  

The origin of pustules in PPP and vesicles in pompholyx were studied in 
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some previous reports. In the PPP specimens, the acrosyringium is suggested 

as the major site of vesicle or pustule formation (5). Pompholyx was 

originally hypothesized that dyshidrotic eczema resulted from sweat gland 

dysfunction, but this has been disputed because vesicular lesions are rarely 

associated with sweat ducts (6). 

Epithelial membrane antigen (EMA) is expressed by acrosyringeal cells as 

well as other epithelial-origin cells but not by normal keratinocytes. In 

addition, gross cystic disease fluid protein-15 (GCDFP-15), a conventional 

marker for the apocrine gland, is also known to cross-react with the eccrine 

glands and carcinoembryonic antigen (CEA) is expressed in cutaneous sweat 

glands. Therefore the authors selected EMA, GCDFP-15 and CEA to 

determine whether distinctive patterns exist in PPP and pompholyx lesions in 

their relationship to the acrosyringium.  

In one recent study, inflammatory mediators such as IL-8 and IL-17A were 

compared between PPP and pompholyx (7). However to our surprise upon 

reviewing the literature, the subset of inflammatory cells of two diseases has 

never been compared. 

The present study aims to compare the immunohistochemical (IHC) patterns 

of EMA, GCDFP-15, CEA, CD3 and CD8 in an effort to demonstrate a 

potentially useful diagnostic marker that can reliably distinguish these two 

entities in challenging situations. Furthermore, the authors analyzed 

acrosyringeal involvement in the mechanism of pustule formation in PPP and 
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vesicle formation in pompholyx and characterize the difference in 

inflammatory cell infiltrate between two diseases. 
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MATERIALS AND METHODS 

 

1. Study Material  

This study was approved by the institutional review board of SNU-BRMH 

(IRB No. 06-2012-35). In this retrospective study, medical records of patients 

who presented with vesicles or pustules of palm(s) and/or sole(s) in our 

outpatient clinic from Jan. 1, 2006 to June 30, 2011 were reviewed.  

Punch biopsies were taken from fresh lesions of 32 patients before 

treatment and grouped into 13 cases of PPP and 19 cases of pompholyx based 

on clinicopathological diagnosis. The similar-sized lesions which responded 

well to oral vitamin A and topical vitamin D agent were diagnosed as PPP. 

The histopathologic criteria included large intraepidermal unilocular pustule 

and epidermal changes such as parakeratosis, loss of granular layer, 

psoriasiform epidermal hyperplasia, thinned suprapapillary plate and 

spongiform pustule in the upper epidermis. On the other hand, vesicular 

lesions of variable sizes with itching sense throughout the disease process, and 

with involvement of digital area as well as palmoplantar area were diagnosed 

as pompholyx.  The histologic features were spongiosis and intraepidermal 

vesiculation. Presumptive dermatophyte infection was eliminated by direct 

examination with KOH, and pustular psoriasis was also excluded. H&E 
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stained slides and paraffin blocks of these 32 samples were retrieved for 

further study. 

 

2. Tissue Microarray (TMA) Construction 

TMA construction was conducted in the laboratory of Department of 

Pathology, Seoul National University Hospital, Seoul, Korea. The areas 

containing pustules or vesicles were selected and marked on the H&E slide 

and subsequently on the paraffin blocks. Tissue cylinders of diameter 3.0 mm 

were punched from selected areas of the donor blocks and mounted into a 

recipient paraffin block. The recipient block had a total of 32 tissue samples. 

The TMA 4-μm sections were cut for IHC staining. 

 

3. Immunohistochemistry 

For IHC staining all TMA sections were deparaffinized and rehydrated. 

Slides were then incubated in 0.3% H2O2 in methanol for 30 min to block 

endogenous peroxidase. Antigen retrieval using optimized protocols was 

performed before incubation with 1:50 monoclonal mouse anti-human EMA 

(DakoCytomation, Denmark), 1:30 anti-human GCDFP-15 (NeoMarkers, 

USA), anti-human CEA (DakoCytomation, Denmark), 1:30 anti-human CD3 

(Leica Biosystems, UK) and 1:30 anti-human CD8 (Leica Biosystems, UK). 

The sections were then incubated in 37’C for 32 minutes and counterstained 
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with haematoxylin. The Ventana Benchmark XT System was used in all cases 

as per the manufacturer’s instructions. 

 

4. Evaluation of Immunoreactivity 

The EMA, GCDFP-15 and CEA staining in the keratinocytes was recorded 

as 0 – 2+ (0, negative; 1+, weak and/or focal; 2+, strong and/or diffuse 

positive). The intensity of immunostaining of CD3 and CD8 were also 

assessed by 0 – 2+ grading system in the epidermis and dermis, separately. 

The IHC evaluation was independently performed by two of the authors (Cho, 

Yoon), blind to clinical diagnosis.  

 

5. Statistical Analysis 

Discriminant analysis was performed to assess this biomarker in 

differentiation between PPP and pompholyx. For testing the significance of 

discriminant model as a whole, F test (Wilks’ lambda) was employed. All data 

were analyzed using SPSS 12.0K for Windows (SPSS Inc., Chicago, IL, 

USA). A p-value of less than 0.05 was considered statistically significant.  
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RESULTS 

 

1. IHC of EMA, GCDFP-15 and CEA  

The TMA-IHC was evaluated in 12 PPP (6 females, 6 males with age range 

20–70, mean 45) and 19 pompholyx (10 females and 9 males with age range 

12–77 years, mean 46) each for IHC expression of the EMA, GCDFP-15 and 

CEA. (Among 32 cases, 1 PPP slide was cut erroneously and thus could not 

be used.) EMA was expressed 0 in 3/12 (25.0%), 1+ in 5/12 (41.7%) and 2+ 

in 4/12 (33.3%) of PPP. On the other hand, EMA was positively labeled in all 

pompholyx patients, 1+ in 4/19 (21.1%) and 2+ in 15/19 (78.9%) (Table 1).   

 

Table 1.  Immunohistochemical scoring pattern for EMA in two disease 

groups. The staining in the keratinocytes was recorded as 0 – 2+ (0, negative; 

1+, weak and/or focal; 2+, strong and/or diffuse positive). 

biomarker PPP (n=12) Pompholyx (n=19) 

0 1+ 2+ 0 1+ 2+ 

EMA 

n (%) 

3 (25.0) 5 (41.7) 4 (33.3) 0 (0.0) 4 (21.1) 15 (78.9) 
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There were some differences in staining patterns between PPP and 

pompholyx. In PPP tissues, EMA staining was strongly localized in the 

pustular wall but focal or almost none in the surrounding epidermal 

keratinocytes (Figure 1a) and many (8 of 12, 66.7%) samples demonstrated a 

direct connection between dermal eccrine ducts or acrosyringium with the 

vesicle. However in pompholyx tissues, it was expressed diffusely in most 

regional keratinocytes and especially more strongly in the epidermis near the 

eccrine ducts (Figure 1b). The vesicular wall also expressed EMA, and 

interestingly there was a tendency for larger vesicles to stain more readily 

than smaller ones in cases with multiple vesicles (Figure 1c). Meanwhile, PPP 

presented with 1 or 2 micropustules with a flask or wineglass shape, but 

pompholyx had multi-locular vesicles with lobulated forms (Figure 1a,b).  

Discriminant analysis (Wilks’ lambda test) was performed to assess the 

significance of EMA in the differentiation between PPP and pompholyx. The 

test showed that Wilks’ λ was 0.733 (p=0.003).  

The GCDFP-15 staining was localized at apocrine glands and some 

acrosyringia. The CEA was only expressed in eccrine/apocrine glands and 

ducts. 
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Figure 1. Differing IHC patterns of EMA between PPP and pompholyx. (a) In 

PPP tissues, EMA is strongly localized in the pustular wall but focal or almost 

none in the surrounding epidermal keratinocytes. (The scoring of IHC staining 

in the keratinocytes revealed ‘0’.) PPP presented with 1 or 2 micropustules 

with a flask or wineglass shape. (b) In pompholyx tissues, EMA is expressed 

strongly and diffusely in the majority of neighboring keratinocytes (scored as 

‘2+’), especially underneath the vesicles, as well as vesicular wall. There were 

usually several multilocular vesicles with lobulated forms. (c) The Larger 

vesicles of pompholyx tend to express EMA in the surrounding keratinocytes 

more often than smaller ones in cases with multiple vesicles. (d) Preimmune 

(a) (b) 

(c) (d) 
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IgG was used as a negative control.  Original magnifications: (a-d) x100. 

 

2. IHC of CD3 and CD8  

The CD3 and CD8 immunostaining was evaluated in 13 PPP and 18 

pompholyx. (Among 32 cases, 1 pompholyx slide was cut erroneously.) The 

IHC staining pattern of these proteins is shown in Table 2. In the epidermis, 

the CD3+ cells and CD8+ cells were distributed more diffusely among 

pompholyx specimens than those from PPP patients (Figure 2). However, in 

the dermis these cells showed diffuse infiltration in both disease groups. 

Discriminant analysis (Wilks’ lambda test) was also performed and the Wilks’ 

λ were 0.775 (p=0.007) and 0.747 (p=0.004) in CD3 and CD8 in the 

epidermis, respectively. However, CD3 and CD8 in the dermis revealed no 

statistically significant difference. Moreover, CD3+ cells in the intravesicular 

space were more than half in the pompholyx, but only about 10% in the PPP. 
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Table 2.  Immunohistochemical scoring pattern for CD3 and CD8. The 

staining in the inflammatory cells was recorded as 0 – 2+ (0, negative; 1+, 

weak and/or focal; 2+, strong and/or diffuse positive). 

biomarker PPP (n=13) Pompholyx (n=18) 

0 1+ 2+ 0 1+ 2+ 

CD3, epi  

n (%) 

1 (7.7) 11 (84.6) 1 (7.7) 0 (0.0) 9 (50.0) 9 (50.0) 

CD3, dermis  

n (%) 

0 (0.0) 3 (23.1) 10 (76.9) 0 (0.0) 4 (22.2) 14 (77.8) 

CD8, epi  

n (%) 

2(15.4) 10 (76.9) 1 (7.7) 0 (0.0) 9 (50.0) 9 (50.0) 

CD8, dermis  

n (%) 

0 (0.0) 7 (53.8) 6 (46.2) 0 (0.0) 10 (55.6) 8 (44.4) 

epi : epidermis 
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Figure 2. The difference of CD3 and CD8 immunostaining between PPP and 

pompholyx. In the epidermis, the CD3+ cells and CD8+ cells were distributed 

more diffusely among pompholyx specimens (a,b) than those from PPP 

patients (c,d). However, in the dermis these cells showed diffuse infiltration in 

both disease groups. Original magnifications: (a-d) x100. 

 

CD3 

CD3 

CD8 

CD8 

(a) (b) 

(c) (d) 
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DISCUSSION 

 

 PPP is a chronic and intensely inflammatory skin disease with pustules, 

erythema and scaling localized to the palms and soles. Pompholyx is a 

common disorder characterized by recurrent crops of vesicles or bullae on the 

lateral aspects of the fingers and the palms and soles. The differentiation is 

particularly difficult when there are pustules in pompholyx patients because of 

secondary infection, or when the PPP patients have itching sense. Moreover, 

their histologic features are also very similar, but there have been few studies 

on the histologic differences between PPP and pompholyx.  

The EMA is present in a variety of epithelia of both normal and neoplastic 

tissues. In the normal skin tissue, this antibody labels sweat ducts and 

sebaceous glands (8). However, no labeling was observed in the normal 

epidermis. In this study, some cases revealed EMA staining in cytoplasm of 

keratinocyte and especially more strongly around eccrine duct, suggesting that 

keratinocytes were influenced by sweat duct system under the pathologic 

condition. 

In PPP, earlier findings indicate the acrosyringium as the target for the 

inflammation. Structural loss in the acrosyringium in the specimens from PPP 

and the migration of granulocytes upwards within the acrosyringium indicate 

that this is the inflammatory target (9, 10). In another study, the 
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acrosyringium is suggested as the major site of vesicle or pustule formation in 

PPP (5). Immunostaining using antibodies against EMA showed that this 

marker was localized in the cells lining the intraepidermal vesicles as well as 

acrosyringia in horizontal sections, suggesting that the main component of the 

vesicles could be enlarged or destroyed acrosyringium. After the vesicle 

formation, the pustulation begins via chemotactic factors for neutrophils (11). 

Recently it was demonstrated that an up-regulation of IL-17 occurs in the 

acrosyringium of PPP (12). In the present study, the wall of intraepidermal 

pustule was intensely stained with anti-EMA antibodies in vertical sections, 

and a majority of samples demonstrated a direct connection between dermal 

eccrine ducts or acrosyringium with the vesicle. Our results clearly show the 

involvement of the acrosyringium in the PPP vesicle formation, suggesting 

that the disease originates from the acrosyringium. Furthermore, because 

acrosyringeal structures were also observed in the PPP specimens, loss of 

them was not a characteristic feature. 

In pompholyx, the association between vesicle formation and eccrine duct 

involvement has been controversial. Pompholyx was initially regarded as 

being associated with disordered sweat ducts because of the high density of 

eccrine sweat glands in the palm and sole. Hyperhidrosis is known as an 

aggravating factor in 40% of pompholyx (13). Pathogenetically, vesicles were 

thought to be derived from excessive secretion of sweat and dilatation of the 

intra-epidermal portion of the eccrine sweat ducts. On the other hand, several 
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reports describe the development of palmar and plantar vesicles independent 

of sweat ducts, just as in spongiotic dermatitis (14, 15). Kutzner also 

described that the intra-epidermal eccrine ducts are spared from spongiosis, 

and pathological changes in sweat ducts such as luminal obstruction and 

dilatation, disintegration of the ductal wall, and rupture into the epidermis or 

spongiotic vesicles were not observed (16). However, a recent case report 

demonstrated pompholyx with bile-colored vesicles in a patient with jaundice 

(17). They explained that although sweat ducts play only a minor role in the 

development of initial spongiotic changes, secondary pathological alterations, 

such as rupture of sweat ducts into the spongiotic vesicles, could be driven by 

inflammation of pre-existing vesicles. We observed that EMA was expressed 

in most keratinocytes and vesicular wall in pompholyx epidermis. 

Furthermore, in samples with multiple vesicles, the wall of larger vesicle was 

positive for EMA but not that of smaller ones. From these results, we 

speculate that acrosyringium is damaged and ruptured in the progression of 

spongiotic vesicle formation, resulting in the leakage of sweat contents and 

acrosyringeal wall parts into most surrounding keratinocytes.  Most of the 

thus affected epidermal keratinocytes would then assume the 

immunophenotype of sweat duct system and become immunoreactive for 

EMA in the pathologic condition. Precisely how acrosyringium affects 

keratinocytes, or vice versa, is yet to be elucidated in future studies.  

There were several reports about inflammatory cells in each disease. One 
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pompholyx case report demonstrated positive CD45, CD3, CD8, anti 

myeloperoxidase (MPO), and anti-human IgE, C3C, C3D and anti-human-

fibrinogen within the epidermal spongiotic process, as well as around the 

blood vessels surrounding the inflammatory process especially in the sweat 

glands and respective ductus (18). Another study showed that spongiosis in 

eczematous dermatitis was caused by T-cell-induced keratinocyte apoptosis.  

This is accompanied by a rapid cleavage of E-cadherin (19). With regards to 

the PPP, it has been reported that Langerhans cells, CD4+, CD8+, regulatory 

T cells and CD11a+ cells were accumulated close to the sweat duct in the 

epidermis and papillary dermis (12). Another study showed that a large 

number of CD3+ T cells were observed mainly in the upper dermis below the 

pustule and in the epidermis, but no CD3+ T cells were seen in the pustules 

(9). We also found a strong T-cell immune response in both PPP and 

pompholyx like previous studies. Moreover we could compare the difference 

of CD3+ and CD8+ T cells between two diseases. These cells infiltrated the 

epidermis more diffusely and strongly in the pompholyx than PPP. We 

speculated that inflammation of epidermis was more localized to the 

acrosyringium in the PPP, whereas in pompholyx, inflammation was more 

diffuse throughout epidermis, based on spongiosis.    

  In conclusion, our findings highly suggest that IHC of EMA is a useful 

diagnostic tool to differentiate between PPP and pompholyx by its staining 

pattern. EMA is localized in the wall of pustules in the PPP, whereas it is 
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expressed more diffusely in the entire lesional epidermis in pompholyx. In 

addition, from the distinct staining patterns of EMA, we hypothesize different 

pathomechanism of pustules and vesicles in these two diseases. In the PPP 

patients pustules are thought to originate from acrosyrigium, and in the 

pompholyx secondary pathological damage to the acrosyringium would in 

turn function to transform the immunophenotype of lesional keratinocytes to 

that of acrosyringium as the disease progresses.  
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국  초  

 

손 닥농포증과 한포진  감별  

한 면역조직 학  특징 

  

울 학  학원 

학과 피부과학 공 

 소  

(지도 : 조 소 연 ) 

  

: 그동  손 닥농포증과 한포진  포 과 과 피내 

땀샘  연 에 하여 연구 어 다. 손 닥농포증에 는 

농포가 주  피내 땀샘 에  는 면 한포진에 는 

땀샘과  없이 해면  인한 포라고 시 어 다. 
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목 : 땀샘과 염증 포에 한 면역조직 학염색  통해 

손 닥농포증과 한포진  감별할  있는지 보고자 하 다. 

또한 농포  포  병리  고찰하고자 하 다. 

법: 총 32개  증  (손 닥농포증 13 , 한포진 19 )에 

하여 EMA, GCDFP-15, CEA, CD3, CD8에 한 

면역조직 학염색  시행하 다. 염색  0부터 2+ 지 3단계  

평가하 다 (0, ; 1+,약함 또는 국소; 2+,강함 또는 범 ). 

결과:  질 군에  EMA 염색상  차이가 있었다. 

손 닥농포증에 는 농포벽에는 국소  강하게 염색 었지만 

주변 각질 포에는 거  염색 지 다. 면 한포진에 는 

병변부  각질 포에 범 하게 었 며 특히 땀  

주변에  강하게 염색 었다. 손 닥농포증에 는 25.0%에  0, 

41.7%에  1+, 33.3%에  2+  EMA가 염색 었 며, 

한포진에 는 21.1%에  1+, 78.9%에  2+ 다. 별분  

하  때 Wilks’ λ값이 0.733이었다 (p=0.003). 또한 CD3과 CD8  

경우 피에  그  도가 손 닥농포증에 해 한포진에  

 높 다. (각각 p=0.007과 p=0.004) 

결 : 손 닥농포증과 한포진  감별 진단하는데 있어 EMA  

면역조직 학염색이 용하게 쓰일  있다. 염색결과를 보  때 



 

 

２３ 

 

손 닥농포증  농포는 피내 땀샘 에  래하  것  

생각 며, 면 한포진에 는 질병  경과  피내 땀샘 이 

이차  미 한 손상   주변  각질 포  

면역  변 시켰  것  생각 다. 

 

주요어: 피내 땀샘 , EMA, CD3, CD8, 손 닥농포증, 한포진 
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