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Introduction 

Although histopathology remains the gold standard for most derma-
tological diagnosis, it must be recognized that not all lesions are 
amenable to definitive “specific” histological diagnosis. The histolog-
ical features of many inflammatory disorders in particular are non-
specific or at best only suggestive of a specific diagnosis. As there 
is considerable overlap in the clinical and histological findings, the 
accurate diagnosis of bullous and other immune-mediated skin 
lesions require combination of clinical, histopathological and Immu-

nofluorescence findings [1]. 

Problems Encountered In Histopathology: 

Some principal problems encountered are 

 The separation plane may change as blisters age, 

 Microscopic slit-like spaces occur within epidermis in the group 
of clefting diseases- Darier’s disease, Haily-Haily disease, 

Grover’s disease- mimicking true blisters, 

 In sub-epidermal bullous diseases there is marked overlap in 
clinical & histological findings and also to an extent in IF find-

ings [2,3]. 

Materials and Methods 

A study of 70 cases of immune-mediated skin disorders was done 
over the period of 8 months. Two biopsy specimens of each pa-
tients were received in the department of pathology with clinical 
data. One in 10% Buffered formalin for Histopathology and other in 
Michelle’s medium containing a saturated solution of ammonium 
sulfate for DIF at room temperature. Before cutting, the biopsies 
were washed thrice in phosphate-buffered saline (PBS) (pH 7.0) for 
15 min each time. For the frozen section, the tissue was embedded 
in OCT medium and 5 micron sections were cut (minimum 08 sec-
tions). Two sections were layered on albumin coated slides and the 
slides were stored at -20˚C until being stained. Then sections were 
brought to room temperature for 15 minutes. Fluorescein isothiocy-
anate (FITC) labeled monospecific immunoglobulins (IgG, IgA, IgM, 
C3q) were layered onto the sections and incubated at 37˚C for 50 
minutes. Then, the sections were washed in PBS (pH 7.0) thrice 
and mounted in buffered glycerin (50% PBS with 50% glycerin) and 
finally viewed under Olympus BX 51 UV microscope (FITC Filter 
Wavelength: 450-520nm) with CapturePro 2.8.8-JENOPTIK Optical 
Camera System. Positive and negative controls were included. 
Reporting was done based on Nature of Immunoglobulins, Site, 
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Intensity and Pattern of deposition [4]. 

Salt-split skin processing was also done in cases of sub epidermal 
bullous lesions. Biopsy specimen from perilesional area was incu-
bated in 1M NaCl (1M/L) solution for 30 Hrs. at 4˚C. Then cut sec-
tions were made and sections were stained by FITC-Labelled im-

munoglobulins. 

In this study we have included following groups of diseases: 

Intra-Epidermal Bullous Diseases 

 Pemphigus group Except Para-Neoplastic Pemphigus (PNP) 

Sub-Epidermal Bullous Diseases 

 Bullous Pemphigoid (BP),  

 Cicatricial Pemphigoid (CP), 

 Herpes Gestationalis (HG), 

 Epidermolysis Bullosa Acquisita (EBA), Bullous SLE, LAD 
(Linear IgA Disease-Adults and children), Dermatitis Herpati-

formis, Para-Neoplastic Pemphigus (PNP) 

Vasculitis and Connective Tissue Disorders 

 Henoch-Schönlein Purpura (HSP), 

 Mixed Connective Tissue disorder (MCTD), Systemic Sclerosis 

(SS), 

 Systemic Lupus Erythematosus (SLE) 

 Discoid Lupus Erythematosus (DLE) 

Results 

Both male and female were included in the study. There were 5 
cases of age group (1-14 years) (7.1%). All others were from age 
group 15-73 years. (Median age-44 years) (92.8%).Final diagnosis 
were made on the basis of DIF findings in relation to Histopatholo-

gy. 

A total of 70 cases were studied. Out of 70 cases, 36(51.4%) was 
male and 34(48.6%) was female population. There was 52 (74.3%) 
cases of Immunobullous lesion and 18 (25.7 %) cases of other con-
nective tissue disorders. In Immunobullous lesions, 36 (n = 52) 
(69.2 %) were Intra-Epithelial and 16 (n = 52) (30.8%) were Sub-

Epidermal bullous diseases [Table-1]. 

30 (n=37) (81%) cases were of pemphigus group, in which 23 
(76.6%) cases were diagnosed as Pemphigus Vulgaris, 6 (20%) 
cases as Pemphigus Foliaceous and one (3.4%) case was of Para-

neoplastic Pemphigus (PNP). 

All cases of pemphigus Vulgaris and Pemphigus Foliaceous 
showed IgG Positive in Inter-Cellular Space (ICS Pattern) of epider-
mis [Fig-1]. However, both of them are differentiated by histopathol-
ogy. The cleavage site for Bullae formation is different. Pemphigus 
Vulgaris shows suprabasal blister and Pemphigus Foliaceous 
shows sub-corneal blister formation. However, one case was show-
ing Blister as intraspinous and DIF showed IgG- ICS positivity. By 
clinical history and characteristics of lesion correlation, diagnosis 

was made as Pemphigus Vulgaris. 
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Table 1- Distribution of cases according to their DIF Positivity, Pattern & Strength 

*Only 55 cases were positive on DIF. Rest 15 cases showed negative (9) on DIF or No epidermis (6) on DIF. Negative DIF were classified as vasculitis, SCPD, 

SSSS/BI, Overlap Syndrome, EM, Bullous Tinea and Allergic Dermatitis. 

Diseases 
No. of  

Cases(=n) 
Positive 

DIF 

DIF Findings in Positive cases 

IgG IgM IgA C3c 

PV 23 23 (100%) 

ICS Pattern 

Neg Neg Neg 
Linear-13(56.5%) 

Punctate-8(34.8%) 

Granular-2(8.7%) 

 PF 6 6(100%) 

ICS Pattern 

Neg Neg Neg Linear-5(83.3%) 

Punctate-1(16.6%) 

PNP 1 1 
Ribbon like positivity at BMZ(++) & ICS

-Linear in lower epidermis(+) 
Neg Neg Linear at BMZ(+) 

BP 4 4(100%) Linear at BMZ-2 (+) (50%) Neg Neg 
Linear at BMZ –4 

(100% )(+++) 

EBA 2 2(100%) Linear at BMZ (++)-2 (100%) Neg Neg 
Linear at BMZ (+) - 

1 (50%) 

DH 5 5(100%) Weak Granular at BMZ- 1 (20%)(IF 70) Weak Granular at BMZ-1 (20%)(IF 70) 
Granular at BMZ and 
Papillary Dermis (++/

+++)-5 (100%) 
Neg 

SLE/DLE 4 4(100%) 
Granular-BMZ-DEJ (++) & Linear-

Glandular Appendages (+++) BMZ- 4 
(100%) & Speckled-1 (25%) 

Shaggy LBT at BMZ -3 (75%) & Cytoid 
bodies in upper dermis-1 (25%) 

Weak Granular posi-
tivity in BMZ-1(25%) 

Neg 

LP 6 2 (33.3%) Neg 
Cytoid Bodies in Upper dermis-2

(33.3%) 
Neg Neg 

HSP 1 1 Neg Neg 
Granular at vessel 

wall as rings 
Ne 

MCTD 1 1 
Linear at BMZ of DEJ & Glandular 

Appendages 
Neg Neg Weak linear at BMZ  

SS 1 1 
Speckled Pattern in keratinocytes 

nuclei 
Neg Neg Neg 

Bullous D’s of Childhood 1 1 Neg Neg Linear at BMZ Neg 
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In Sub-Epidermal Bullous diseases (n=16), One case(IF-11) was of 
Paraneoplastic Pemphigus, Which showed linear IgG deposition at 
BMZ of Dermo-Epidermal junction (DEJ) along with lower epidermal 
keratinocytes (ICS Pattern) [Fig-2] & [Fig-3]. It also showed C3q 

deposition at BMZ of Dermo-Epidermal Junction. 

Fig. 1- Positive IgG-ICS in Pemphigus Vulgaris  

Fig. 2- IgG-ICS and Linear-BMZ in PNP  

Fig. 3- Histopathology findings in PNP  

We received 4 (25%) cases of Bullous pemphigoid, which showed 
strong C3q in all 4 cases (100%) and weak IgG deposition at BMZ 

of Dermo-Epidermal Junction in 2 cases (50%) [Fig-4]. On histo-

pathology, all cases showed sub-epidermal bullae with scant. 

Fig. 4- C3c Linear deposition at BMZ in BP 

Inflammatory infiltrate in which eosinophils were predominant. One 
case showed neutrophilic infiltration in sub-epidermal blister which 
was first diagnosed as EBA, But on DIF finding it showed strong C3 
deposition at BMZ of DEJ with negative IgG, IgA and IgM and the 
characteristics of Bullae was, single tense bullae on erythematous 

base which was favoring diagnosis of BP [1,6,16] over EBA.  

On Salt-Split Skin preparation, it showed deposition on blister Roof 

(Epidermal Side). 

2 (12.5%)cases were diagnosed as EBA, as DIF findings showed 
strong Linear IgG deposition at BMZ of DEJ alone in one case 
(50%) and one (50%) showing weak C3 along with IgG deposition 
at BMZ with its histopathological and clinical correlation [1, 15]. In 
Salt-Split Skin preparation, deposition was noted on dermal side of 

[Fig-5]. 

Fig. 5- IgG deposition on dermal side in Salt-Split Skin in EBA 

We received 5 (31.2%) cases of Dermatitis Herpatiformis. DIF 
showed classic findings of IgA granular deposition along the BMZ 
and Papillary dermis [17-22] [Fig-6]. One case (IF70) showed Gran-
ular deposition of IgG and IgM along with IgA at BMZ, the strength 

was low [11] [Fig-7]. 

One (6.25%) case of Bullous Disease of childhood showed, IgA 
deposition along the BMZ of DEJ. On histopathology, it showed Sub
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-Epidermal Bullae filled with plenty of neutrophils along with eosino-

phils and lymphocytes [7, 23, 24]. 

Fig. 6- IgA deposition on BMZ and Papillary Dermis in DH 

Fig. 7- Weak IgG deposition at papillary dermis in DH 

Fig. 8- IgM-LBT at BMZ in SLE  

In Connective tissue disorders (n=18), we received 4 (22.2%) cases 
of SLE/DLE. DIF was Positive as IgG at BMZ of DEJ and Dermal 
Appendages in all 4 (100%) along with positive IgM which is also 
called as LBT (Lupus Band Test) in 3 (75%) [Fig-8]. 
Out of them 1(25%) case showed IgM cytoid Bodies in upper der-
mis with speckled pattern with IgG (25%) [1,10]. However diagnosis 
of DLE and SLE is based on clinical, histological and DIF findings [8

-10]. 

We received one case (5.5%) of Henoch-Schönlein Purpura (HSP), 

which showed granular IgA positivity in upper dermal vessels [15]. 

And one case (5.5%) was noted of Mixed Connective Tissue Disor-
der (MCTD). Patient presented with H/o 10 years with ANA positive, 
Anti-U1 RNP Positive with h/o Raynaud’s phenomena, difficulty in 
swallowing, joint pain, photosensitivity and gangrene on finger. On 
DIF, It showed IgG positivity in BMZ of DEJ along with glandular 
appendages [Fig-9],[Fig-10]. C3 was also positive at BMZ-DEJ [1, 

10]. 

Fig. 9- IgG Granular Deposition at BMZ in MCTD 

Fig. 10- IgG Linear Deposition at BMZ of Glandular Appendages 

One case (5.5%) was received of Systemic Sclerosis with typical h/
o Purse string mouth, microstomia, Calcinosis Cutis, Hide Band 
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skin over face, etc. DIF showed IgG in Epidermal Keratinocytes 

nucleus as speckled pattern in epidermis [1,10] [Fig-11]. 

Fig. 11- IgG deposition at Keratinocyte Nuclei- Speckled Pattern in 

SS 

2 cases (11.1%) were of Vasculitides. Clinical provisional diagnosis 
was SLE in one case which was turned out to be Viral Vasculitis 
with negative DIF. Another was LE Vasculitis, which was diagnosed 

as Urticarial vasculitis with negative DIF. 

Category named as Others were 7 (n=70) (10%) cases, which was 
reported as Pustular Psoriasis, Sub-Corneal Pustular Disorder 
(SCPD), Staphylococcal Scalded Skin Syndrome (SSSS)/Bullous 
Impetigo(BI), Erythema Multiform (EM), Bullous Tenia and Allergic 

Dermatitis. 

Other 6 cases were showing no epidermis in DIF study so was 
called for repeat DIF. They were reported on the basis of histo-

pathology findings. 

Discussion 

In Immune mediated disorders, majority of diseases are Immuno-
Bullous (Vesiculo-Bullous) comprising 72.3% cases. Out of them 
69.2% diseases are Intra-Epidermal bullous diseases. Pemphigus 
group of disorders are highest comprising 81% [27-29] with 76.6 % 
PV, 20% PF and 3.4% PNP. In PV, most common antibody found to 
be is IgG alone giving Linear pattern in DIF most common (56.5%), 
followed by punctate positivity (34.8%) and granular being (8.7%). 
Whereas in PF Linear pattern is more predominate (83.3%) fol-

lowed by punctate (16.6%). 

DIF plays an important role in confirmation of disease, but to differ-
entiate PV from PF we need histopathology. Whereas to differenti-
ate PV from Haily-Haily disease or SSSS/BI we need DIF. Same as 

PF from SCPD. 
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Table 2- Clinico-Histopathology Correlation with DIF (64 cases) 

.*Remaining 6 cases showed no epidermis in DIF testing. So reported on the basis of Histopathology only. 

Diseases 
No. of 

Cases(=n) 
Clinical diagnosis DIF Diagnosis 

DIF-Inconsistent 
to clinical 

DIF- Inconsistent 
to Histopath 

Histopathology Diagnosis 

PV 23 

19- ?PV  22- PV 

23- PV 3 (13.04%) 1 (4.3%) 
1-?SCPD 1-Haily Haily Diseases (4.4%) 

1-?LAD   

1-?IgA Pemphigus    

PF 6 

4-? PF 

6- PF 6- PF 2 (33.3%) 0 1-? LAD 

1-? IgA Pemphigus 

BP 4 
1-? LAD/? EBA/? BP/? DH 3- BP 

4-BP 1 (25%) 1 (25%) 
3-? BP/?DH 1_? EBA 

EBA 2 
1-? EBA 

2-EBA 2- EBA 1 (50%) 0 
1-? BP 

DH 5 
4-? DH 

5- DH 5- DH 1 (20%) 0 
1-?EBA 

SLE/DLE 4 4-?SLE/DLE 4- SLE/DLE 4-SLE/DLE 0 0 

LP 6 

2-? LP 

6- LP 

2- LP 

4 (66.6%) 0 2-? EBA/?BP 4-Neg 

2-? DH   

Vasculitides 2 
1-SLE 1-Viral vasculitis 

2-Neg 2 (100%) 0 
1-? LE Vasculitis 1-Urticarial Vasculitis 

SCPD 2 
1-? PV 1-PF 

2-Neg 2 (100%) 1(50%) 
1-? DH 1-SCPD 

SSSS/BI 1 1-?PF 1-ssss/BI 1-Neg 1 (100%) 0 

Bullous D’s of Childhood 1 1-Bullous d’s of childhood 1-Bullous D’s of Childhood 1-Bullous D’s of Childhood 0 0 

PNP 1 1-?EBA/?DH 1-EBA 1-PNP 1 1 

HSP 1 1-HSP 1-HSP 1-HSP 0 0 

MCTD 1 1-MCTD 1-MCTD 1-MCTD 0 0 

SS 1 1-SS 1-SS 1-SS 0 0 

Overlap Syndrome 1 
1-?SLE/ 

1-Overlap Syndrome 1-Neg 1 0 
?Dermatomyositis 

EM 1 1-? EM/? PG 1_EM 1-Neg 0 0 

Bullous Tinea 1 1-? BP 1-Bullous Tenia 1-Neg 1 0 

Allergic Dermatitis 1 1-?BP/?BEM 1-Allergic Dermatitis 1-Neg 1 0 
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However DIF plays very important role in diagnosis of PNP, EBA, 
BP with salt-split application, in which histopathology has some 
drawbacks. In PV, 13.3 % cases DIF was inconsistent to clinical 
diagnosis and 4.3% cases were inconsistent to Histopathology 
[Table-2]. Whereas in PF, DIF is inconsistent to clinical diagnosis in 
33.3%. And in PNP we found both clinical and Histopathology in-
complete to diagnose without DIF. DIF positivity is seen in 95-100% 

cases in PV & 88-100% cases in PF [12,13]. 

In this study, 30.8% Immuno-Bullous diseases were Sub-Epidermal, 
In which 31.2 % comprises of DH, 25% BP, 12.5 % EBA, 6.2% 
PNP, 6.2 % EM, 6.2% Bullous disease of Childhood. DIF was in-
consistent to clinical diagnosis in 25% cases in BP while 75% was 
correlated with clinical suspicion. In another study correlation was 
80% [30].Here DIF with Salt-Split technique plays gold Standard in 
d/d of BP with EBA. However clinical features also play important 
role in diagnosis as characteristics of Bullae are different in two 
entities. DIF positivity is 100% in BP [25, 26].In cases of DH, DIF 
was 100% positive as granular IgA while 20% showed weak granu-
lar IgG deposition. Clinically, features of DH are most confused with 
that of BP, in this scenario DIF is 100% specific in differentiating 
these two disorders. The strength of IgA positivity was highest when 

biopsy was taken from perilesional areas of buttock. 

In connective tissue disorder, DIF shows 100% positivity in cases 
such as HSP [4]. In cases of SLE/DLE with ANA positivity, DIF 
showed LBT with IgG in all 4 cases with BMZ of glandular append-
ages [1]. IgM was present in 75% cases showing shaggy pattern 
with granular IgA in 25%. Speckled pattern was seen with IgG in 1 
case. In another study LBT with IgM was more common in SLE/
DLE as compared to IgG [4]. MCTD shows BMZ positivity with IgG 
& C3 along with BMZ of glandular appendages with IgG. Anti U1 
RNP was positive with typical clinical history. In Connective tissue 
disorders, clinical history plays vital role. In this scenario, histo-
pathology shows non-specific findings but DIF plays again pivotal 
role in ruling out other disorders. In SS, clinical history and Histo-
pathology is more important as compared to DIF, as DIF may be 

non-specific at times [1]. 

In LP, the only consistent finding is Cytoid Bodies mostly with IgM. 
Many disorders other than LP may show cytoid bodies but in LP 
they are seen more in number and in groups. But negative DIF 
cannot rule out LP, as it may be false negative [1].In our study, we 

found 33.4% DIF positivity in LP.  

Conclusion 

DIF plays pivotal role in diagnosing immune mediated skin disor-
ders and it plays confirmatory role. The sensitivity and specificity 
are highest. But alone DIF has some pitfalls. False negative and 
false positive results are often present based on site of biopsy, clini-
cal condition and processing errors of biopsy. Although Histopathol-
ogy remains the gold standard for most dermatological diagnosis, 
there are some problems which can be overcome by DIF. So histo-
pathology along with DIF gives 100% results and can play as gold 

standard for immune mediated skin lesions. 

Conflicts of Interest: None declared. 
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