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    Chapter 34   
 Application of Direct Immunofluorescence for Skin and Mucosal 
Biopsies: A Practical Review 

           William     B.     Tyler     

    Abstract     This is a practical overview of the use of the 
 application of direct immunofl uorescence, written in tele-
graphic style, based on the author’s personal experience and 
supplemented by a recommended reference reading list, con-
ceptual diagrams and illustrative examples.  

  Keywords     Anti-epiligrin pemphigoid   •   Biopsy selection   • 
  Bullous pemphigoid   •   Cicatricial pemphigoid   •   Combined 
use of salt split skin and n-serrated/u-serrated patterns   • 
  Dermatitis herpetiformis   •   Dermatomyositis   •   Discoid lupus   
•   Epidermal proteins diagram   •   Epidermolysis bullosa 
acquisita   •   Henoch Schönlein purpura   •   IgA pemphigus   • 
  Lichen planus   •   Lichen planus pemphigoides   •   Linear IgA 
disease   •   n-serrated and u- serrated patterns   •   Nuclear reac-
tions   •   Other factors   •   Paraneoplastic pemphigus   • 
  Pemphigoid gestationis   •   Pemphigus erythematosus   • 
  Pemphigus foliaceous   •   Pemphigus vegetans   •   Pemphigus 
vulgaris   •   Porphyriacutanea tarda   •   Pseudoporphyria   •   Salt 
split skin   •   Shave biopsy or a punch biopsy   •   Specimen trans-
port   •   Subacute cutaneous lupus   •   Systemic lupus   •   Thin 
shave biopsies   •   Vasculitis  

     FREQUENTLY ASKED QUESTIONS 

     34.1.    What is the difference between direct and indirect 
immunofl uorescent testing?   

   34.2.    Which is better a shave biopsy or punch biopsy?   
   34.3.    What is the best biopsy site?   
   34.4.    How should the biopsy specimen be transported?   
   34.5.    How is the specimen processed?   
   34.6.    What technique is useful for mounting and cutting 

thin shave biopsies and mucosal biopsies?   

   34.7.    What antibodies are routinely used?   
   34.8.    What positive controls are used and how are they 

prepared?   
   34.9.    How are immunofl uorescent reactions graded?   
   34.10.    What is salt split skin direct immunofl uorescence 

and how is it useful?   
   34.11.    What are n-serrated and u-serrated patterns and how 

are they useful?   
   34.12.    What are the characteristic immunofl uorescent fi nd-

ings in bullous pemphigoid?   
   34.13.    What are the characteristic immunofl uorescent fi nd-

ings in cicatricial pemphigoid?   
   34.14.    What are the characteristic immunofl uorescent fi nd-

ings in pemphigoid gestationis?   
   34.15.    What are the characteristic immunofl uorescent fi nd-

ings in anti-epiligrin pemphigoid?   
   34.16.    What are the characteristic immunofl uorescent fi nd-

ings in epidermolysis bullosa acquisita?   
   34.17.    What are the characteristic immunofl uorescent fi nd-

ings in dermatitis herpetiformis?   
   34.18.    What are the characteristic immunofl uorescent fi nd-

ings inlinear IgA dermatosis?   
   34.19.    What are the characteristic immunofl uorescent fi nd-

ings in discoid lupus erythematosus?   
   34.20.    What are the characteristic immunofl uorescent fi nd-

ings in sytemic lupus and bullous systemic lupus 
erythematosis?   

   34.21.    What are the characteristic immunofl uorescent fi nd-
ings in subacute cutaneous lupus?   

   34.22.    What are the characteristic immunofl uorescent fi nd-
ings in porphyria cutanea tarda (PCT)   

   34.23.    What are the characteristic immunofl uorescent fi nd-
ings in pseudoporphyria?   

   34.24.    What are the characteristic immunofl uorescent fi nd-
ings in pemphigus vulgaris?   

   34.25.    What are the characteristic immunofl uorescent fi nd-
ings inpemphigus foliaceus?   

   34.26.    What are the characteristic immunofl uorescent fi nd-
ings in pemphigus erythematosus?   
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   34.27.    What are the characteristic immunofl uorescent fi nd-
ings in IgA pemphigus?   

   34.28.    What are the characteristic immunofl uorescent fi nd-
ings in paraneoplastic pemphigus?   

   34.29.    What are the characteristic immunofl uorescent fi nd-
ings in pemphigus vegetans?   

   34.30.    What are the characteristic immunofl uorescent fi nd-
ings in lichen planus?   

   34.31.    What are the characteristic immunofl uorescent fi nd-
ings in lichen planus pemphigoides?   

   34.32.    What are the characteristic immunofl uorescent fi nd-
ings in Henoch Schoenlein purpura (HSP)?   

   34.33.    What is the role of direct immunofl uorescence in 
vasculitis?   

   34.34.    What antibody may be useful in cases of suspected 
dermatomyositis?   

   34.35.    What do cytoid bodies mean?   
   34.36.    How should anti-nuclear direct immunofl uorescent 

reactions be interpreted?   
   34.37.    Are immunoperoxidase stains of any use?   
   34.38.    What other factors should always be considered in 

any DIF testing?      

34.1    What Is the Difference Between Direct 
and Indirect Immunofl uorescent 
Testing? 

 Direct immunofl uorescent examination (DIF) is performed 
on tissue biopsies using cryostat sections that are stained with 
fl uorescein conjugated anti-immunoglobulin, anti- 
complement (C3) and anti-fi brinogen. The test detects the 
presence of in vivo deposits of immunoglobulin, complement 

and fi brinogen in the tissue sample and displays the distribu-
tion pattern of the deposits. 

 Indirect immunofl uorescent examination tests the patients 
serum for the presence of circulating antibodies by incubat-
ing the serum with a laboratory tissue substrate such as 
human skin, monkey esophagus or rat bladder and then using 
a second fl uorescein conjugated anti-immunoglobulin anti-
body to determine if and where antibody in the serum bound 
to the tissue substrate.  

34.2    Which is Better: A Shave Biopsy 
or a Punch Biopsy? 

 Either is acceptable. A 3–4 mm punch biopsy provides a good 
sample and is easy to process for preparation of frozen sec-
tions. Fat attached to the deep edge of the specimen may be 
trimmed away to make cryostat sectioning of the skin easier. 

 A shave biopsy provides a larger area for evaluation but 
the specimen is more tedious to embed with good orientation 
for cryostat frozen sections. 

 For routine H&E histology, a deep shave biopsy, i.e. deep 
enough to get into the upper reticular dermis is preferable for 
biopsy of a vesicle or bulla because the epidermis may be 
fragile and easily disrupted by a the shearing force of a punch 
biopsy. The shave biopsy may also allow inclusion of a larger 
sample of intact skin close the blister edge.  

34.3    What Is the Best Biopsy Site? 

 Table  34.1 .

   Table 34.1    Biopsy site selection   
 Suspected condition  Specimen for DIF  Specimen for routine microscopy 

 Pemphigus  Perilesional a   Lesion and intact bordering skin and mucosa to show transition zone 
 Bullous pemphigoid  Perilesional  Lesion and intact bordering skin and mucosa to show transition zone 
 Pemphigoid gestationis  Perilesional  Lesion and intact bordering skin and mucosa to show transition zone 
 Linear IgA disease  Perilesional  Lesion and intact bordering skin and mucosa to show transition zone 
 Epidermolysis bullosa 

acquisita 
 Perilesional  Lesion and intact bordering skin and mucosa to show transition zone 

 Dermatitis herpetiformis  Normal skin close to lesion i.e. 3 mm from 
lesion edge 

 Lesion and intact bordering skin and mucosa to show transition zone 

 Lichen planus  Perilesional with inclusion of portion of lesion  Lesional 
 Porphyria cutanea tarda  Perilesional with inclusion of portion of lesion  Lesion and intact bordering skin and mucosa to show transition zone 
 Pseudoporphyria  Perilesional with inclusion of portion of lesion  Lesion and intact bordering skin and mucosa to show transition zone 
 Lupus  Lesional  Lesional 
 Vasculitis  Lesional less than 24–48 h old  Lesional 

  Modifi ed to table format from: Biopsy Sites: Online at   http://beutnerlabs.com/request/biopsy-sites.php     

  a Intact normal skin or mucosa at lesion edge     
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34.4       How Should the Specimen 
Be Transported? 

 Table  34.2 .

34.5       How Is the Specimen Processed? 

 Table  34.3 .

34.6       What Technique Is Useful for Mounting 
and Cutting Conjunctival Specimens 
or Large Thin Shave Biopsies? 

 A button of OCT compound is placed on the cryostat chuck 
and briefl y cooled by short immersion in liquid nitrogen to 
gel the button but not completely solidify it. 

 The thin fl imsy fragment of skin, conjunctiva or other 
mucosa is then laid fl at on the surface of the still liquid OCT 

   Table 34.2    Specimen transport   
 Michel’s solution  Saline 

 Tried and true. Standard DIF transport solution in use for many years with 
consistently good result 

 Suitable for specimens that will be received in less than 24 h 

 Preferable to receive within 48–72 h  Fluorescence detection may diminish after 24 h 
 Stable at room temperature  Stable at room temperature up to 24 h. Use wide mouth screw cap 

cup like a urine collection cup, tightly closed to avoid 
desiccation 

 Commercially available in screw cap, glass vials from Zeus Scientifi c, 
The vials have a shelf life of several months 

 Readily available 

 Not suitable for routine light microscopy. A separate biopsy should be 
submitted in formalin for routine microscopy. I do not recommend 
splitting punch biopsies in the clinic. The specimens are small the tissue 
is fragile and it is diffi cult to do without good magnifi cation and a fresh 
knife blade. It is preferable to have two separate specimens to avoid 
compromising the quality of one or both samples 

 Preferable to receive a separate specimen for routine microscopy 
that has been place in formalin at the time of the biopsy 

  References: [ 1 ,  2 ]  

   Table 34.3    How is the specimen processed?   
 In Lab Processing Steps 

 Buffer wash  Specimens received in Michel’s solution are washed in a buffer solution for 30 min at room temperature, after 
discarding the Michel’s solution. The buffer solution is commercially obtained from Zeus Scientifi c 
company. It is stored at 4 °C once opened and in use 

 Mounting the specimen  Specimen is oriented and mounted on a cryostat microtome chuck in a button of OCT (Optimal Cutting 
Temperature) compound. The knife should strike the deep dermal edge of the specimen fi rst and exit through 
the epidermis last to avoid folded and wrinkled sections 

 Freezing the specimen  Snap frozen by immersing the mounted specimen in liquid nitrogen 
 Sectioning the specimen  Cryostat frozen sections are cut at a thickness of 5 μm 
 Sections are stored at −20 °C  Slides are placed in plastic slide boxes and kept at -20C until they are stained 

 We also routinely fi x an extra slide for each antibody in cold acetone for 3 to 5 min. Those slides are then air 
dried and stained with the unfi xed cryostat sections. The reactions with both sets of slides are typically 
congruent but sometimes one or the other is superior 

 Staining the sections  Sections are stained with fl uorescein conjugated anti-IgA, anti-IgG, anti-IgM, anti-C3 and anti-fi brinogen using 
a Ventana Ultra stainer. The reagent antibodies are purchased pre-diluted from Ventana and we use the 
Ventana automated staining protocol template with an initial incubation time of 32 min for each antibody 

 Coverslipping the sections  Water soluble, nonfl uorescent mounting medium is used to attach the coverslips 
 Slide storage  The stained slides are kept refrigerated in a slide folder until the delivery for examination 
 Reading the slides  The slides are examined in a darkened room using an epiluminescent fl uorescence microscope – Systematic 

examination of intercellular space, epidermal BMZ, follicular BMZ, dermal papillae, dermal vessels, 
epidermal nuclei, and epidermal cytoplasm 

 Recording results  For each antibody, the reaction location and intensity of reaction is recorded. Once read, the fl uorescent reaction 
will often remain visible for several days when stored in a slide folder at room temperature but the reaction 
does not remain visible indefi nitely. Permanent record of reactions may be obtained by photomicroscopy 
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compound and it is stretched out fl at with the skin or mucosal 
surface facing up. 

 The chuck is then immersed in liquid nitrogen to freeze 
the OCT and the specimen solid. 

 Next, the frozen button is pried from the chuck with a 
scalpel blade after fi rst dribbling a small amount of tap water 
around the base of the frozen OCT button to allow it to be 
easily removed, yet remain frozen. 

 Once removed, the fl at piece of frozen tissue and the 
adherent frozen OCT compound is bisected or trisected and 
the section fragments including the still frozen OCT com-
pound are turned 90° and immediately re-embedded in a 
fresh button of OCT compound which is then snap frozen in 
liquid nitrogen. 

 This method simplifi es the embedding process for this 
type of specimen and the tissue sections will now be per-
fectly vertically oriented with the epidermis or mucosa in 
profi le when the tissue is sectioned.  

34.7    What Antibodies Are Routinely Used? 

 Commercially prepared fl uorescein conjugated Anti-IgA, 
Anti-IgG, Anti-IgM, Anti-C3 and Anti-fi brinogen.  

34.8    What Positive Controls Are Used? How 
Is Positive Control Tissue Prepared 
and Preserved? 

 A positive control for each antibody is run with each batch of 
patient samples. Positive control slides are harvested from 
positive clinical cases by cutting up to 100 additional slides 
from the frozen block and storing the slides at −80 °C in 
plastic slide boxes. To store any remaining specimen, the 
frozen button of OCT compound containing the tissue is 
removed from the cryostat chuck, wrapped in aluminum foil 
and stored at −80 °C.  

34.9    How Are Immunofl uorescent 
Reactions Graded? 

 The grading of the intensity of staining is subjective but a 
general guideline is:

   4+ = strong, glaring fl uorescence  
  3+ = strong, bright staining, not glaring  
  2+ = strong reaction  
  1+ = dim, but defi nite  

  Trace = faint, equivocal    

 Generally, in positive specimens, staining intensity is in 
the 2+ to 4+ range.  

34.10    How Is a Salt Split Skin Substrate 
Prepared for Direct Immunofl uorescent 
Study and How Is It Useful? 

 When a biopsy of intact perilesional skin is received in the 
laboratory, the specimen is placed in a tube of 30–40 ml of 
1 M saline that has been previously cooled to 4 °C. 

 If the specimen was received in Michel’s solution, it should 
be washed in buffer prior to placing in the saline solution. 

 The specimen is allowed to incubate in the saline solution 
at 4 °C for 48 h. 

 The incubation in cold (4°C)1 M NaCl causes a cleavage 
plane in the lamina lucida resulting in portions of the epider-
mis detaching from the dermis and forming saline induced 
vesicles of varying size. 

 After the incubation, it is removed from the saline, placed 
on a paper towel to allow gentle absorption of any surface 
saline and then it is mounted in OCT compound and frozen in 
liquid nitrogen for preparation of cryostat sections as usual. 

 The undersurface of the epidermis or mucosa forms the 
roof of the vesicle and the lamina densa regions of the base-
ment membrane zone and the dermis form the fl oor. 

 Depending on where the staining reaction now localizes 
i.e. along the undersurface of the roof or along the fl oor pro-
vides additional or confi rmatory diagnostic information [ 3 ]. 

 Figures  34.1 ,  34.2 , and  34.3 .

34.11         What Are n-Serrated and u-Serrated 
Patterns and How Are They Useful? 

 Figures  34.4  and  34.5 .
    These are very useful patterns to look for when there is a 

linear band of immunoglobulin or complement along the 
epidermal junction because they further defi ne the location 
of the immunoreactants as either above the lamina densa 
(n- serrated pattern) as in all forms of pemphigoid and most 
cases of linear IgA dermatosis or below the lamina densa 
(u-serrated pattern) as in epidermolysis bullosa acquisita 
(EBA), bullous lupus erythematosus and rarely one form of 
linear IgA dermatosis. The third pattern, true linear, does not 
aid in defi ning the location of the immunoreaction. 

 These patterns have been elegantly shown by correlation with 
immunoelectron microscopy and dual label immunofl uores-
cence mapping to identify the location of the immunoreactants. 
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 Once learned, the two patterns are easily distinguished 
and there is good interobserver agreement. 

 The patterns are visible at 40× magnifi cation but diffi cult 
to document photographically without higher magnifi cation 
i.e. photograph with digital zoom or use an oil immersion 
objective. 

 Photography can be performed in black and white if the 
fl uorescence intensity is too great at oil immersion. 

 Identifi cation of either serrated pattern, which in my expe-
rience, is nearly always possible, eliminates the need for salt 
split skin DIF testing (see below) in the most common 
dilemma of differentiation of bullous pemphigoid and 
pemphigoid- like forms of EBA, because bullous pemphi-
goid can be easily distinguished from EBA and bullous lupus 
by its n-serrated pattern. 

 It may also be useful in combination with salt split skin 
DIF for recognizing or suspecting unusual often neutrophil 
rich forms of pemphigoid, such as anti-epiligrin pemphigoid, 
anti-p200 and anti-p105 pemphigoid, where the target epit-
opes are at or above the lamina densa but in the fl oor of salt 

  Fig. 34.1    Target epidermal 
proteins diagram       

  Fig. 34.2    Salt split skin diagram with roof and fl oor pattern       

  Fig. 34.3    Salt split skin DIF IgG roof pattern       

  Fig. 34.4    Diagrammatic representation of the fl uorescent n-serrated, 
u-serrated and true linear basement membrane zone patterns       
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split skin. In such cases testing of serum by immunoblot can 
defi ne the target epitope. 

 In my experience, one of these serrated patterns, most 
commonly, the n-serrated pattern is visible in variable 
amounts when there is a linear band of immunoglobulin or 
complement. The display is often multifocal and quite easily 
identifi ed but sometimes it may be limited to a small area and 
only found on close    inspection [ 4 – 8 ]. 

 Table  34.4 .

34.12       What Are the Characteristic 
Immunofl uorescent Findings 
in Bullous Pemphigoid? 

 C3and/or IgG, linear, epidermal basement membrane, usu-
ally 2-3+ intensity. 

 May see concurrent weaker identical reactions with IgM 
and IgA in some cases but IgG and C3 are the dominant 
immunoreactants. 

 n-serrated pattern 
 On salt split skin, the roof of the split (undersurface of the 

detached epidermis) is stained with a continuous or inter-
rupted dash-like (hemi-desmosomal)) pattern (Fig.  34.6 ).

   Clinicopathologic Correlation: Histopathology: typically 
an eosinophil rich infl ammatory infi ltrate with a subepider-
mal vesicle or bulla. Intact epidermal junction, if urticarial 
phase. May see eosinophilic spongiosis or eosinophils 
aligned along the epidermal junction. May be sparsely cel-
lular in some cases. May be neutrophil rich infi ltrate with 
unusual variants such as Anti-p200. 

 Clinical: The most common immunobullous disorder. 
Typically elderly, age 70 or greater, tense vesicles and bullae or 
erythematous patches and plaques or urticarial plaques without 
blister formation. May occur at any age but uncommon except 

  Fig. 34.5    ( a ) n-serrated, linear, IgG ×1000 black & white, ( b ) u-serrated pattern, ×1000 black & white       

   Table 34.4    Potential for combined use of Salt Split Skin and n-serrated/u-serrated patterns based on known locations 
of target epitopes   

 Salt split skin roof pattern  Target epitope  Salt split skin fl oor pattern  Target epitope 

 n-serrated  Bullous pemphigoid  BPAg1 230kD, BPAg2 
180kD 

 Anti-epiligrin cicatricial 
pemphigoid 

 Laminin 5 Serum immunoblot for 
confi rmation 

 n-serrated  Pemphigoid gestationis  BPAg2 180kD  Unusual neutrophil rich 
pemphigoid Anti-p200 

 p200 Serum immunoblot for confi rmation 

 n-serrated  Cicatricial pemphigoid—
some forms 

 BPAg1 230kD 
 BPAg2 180kD 

 Unusual pemphigoid Anti-p105  p105 Serum immunoblot for confi rmation 

 n-serrated  Linear IgA disease (most)  Portion of BPAg2 180kd 
 n-serrated  Unusual cicatricial pemphigoid 

other than laminin 5 
 Need immunoblot to detect other known 

epitopes laminin 6, uncein, and other 
incompletely characterized antigens 

 u-serrated  Does not occur  Epidermolysis bullosa acquisita  Type 7 collagen 
 u-serrated  Does not occur  Bullous systemic lupus  Type 7 collagen 

 Look for other clinical and serologic 
evidence of lupus 

 u-serrated 
IgA 

 Does not occur  IgA Epidermolysis bullosa 
acquisita(uncommon) 

 Type 7 collagen 
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in older age group. There are occasionally unusual clinical 
 presentations [ 9 ,  10 ].  

34.13    What Are the Characteristic 
Immunofl uorescent Findings 
in Mucous Membrane Pemphigoid 
(Cicatricial Pemphigoid)? 

 2-3+, Linear band with C3, and/or IgG and sometimes IgA. 
Mucosal involvement: oral and/or conjunctival most com-
monly. May involve laryngeal, esophageal, and anogenital 
regions. Skin may also be involved with identical reactions. 

 n-serrated as are all forms of pemphigoid, 
 Salt split skin by direct or indirect methods: roof or fl oor. 

If fl oor pattern, suspect anti-epiligrin pemphigoid. Lack of 
u-serrated pattern excludes epidermolysis bullosa acquisita. 

 Clinicopathologic correlation: Mixed infl ammatory infi l-
trate that may include eosinophils, plasma cells, neutrophils 

and lymphoid cells. May see fi brosis depending on the dura-
tion of the lesion that is biopsied. 

 Oral ulceration and erosion. Risk of blindness with ocular 
involvement due to scarring, risk of stricture with laryngeal, 
esophageal, and anogenital involvement. May have concur-
rent skin involvement. 

 Relatively uncommon. Investigate for possible associated 
malignancy in anti-epiligrin pemphigoid [ 5 ,  11 ].  

34.14    What Are the Characteristic 
Immunofl uorescent Findings 
in Pemphigoid Gestationis (Herpes 
Gestationis)? 

 Linear band of C3 with or without IgG. n-serrated pattern. 
Staining of roof of salt split skin (not usually necessary). 
Identical to bullous pemphigoid. 

 Clinicopathologic correlation: Histopathology is essen-
tially identical to bullous pemphigoid. May have a less dense 

  Fig. 34.6    ( a ) Subepidermal vesicle of bullous pemphigoid, ( b ) Linear band of C3 along the epidermal basement membrane zone, ( c ) Urticarial 
phase bullous pemphigoid. Numerous interstitial eosinophils       
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eosinophilic infi ltrate. May not be distinguishable clinically 
from pruritic urticarial papules and plaques, insect bite reac-
tion or drug induced infl ammatory infi ltrate except but 
immunofl uorescent study which is the gold standard for 
diagnosis. ELISA exists for BPAg2 180 kDa antigen, the tar-
get epitope. Onset usually in 2nd or 3rd trimester, urticarial 
papules and plaques often beginning the peri-umbilical area 
and developing tense vesicles and bullae. Usually resolves 
with delivery. Occasionally onset is peri-partum or post- 
partum. Distinguished from other pregnancy related derma-
toses by the immunofl uorescent fi ndings. Skin involvement 
in newborn is rare. Onset early in pregnancy and develop-
ment of blisters reported to be a risk for reduced and low 
birth weight [ 12 – 15 ]. 

 Figure  34.7 .

34.15       What Are the Characteristic 
Immunofl uorescent Findings 
in Anti-Epiligrin Pemphigoid? 

 Mucous membrane involvement most commonly oral but 
may be ocular or other mucosae. 

 IgG, C3 with or without IgA, linear basement membrane 
band. N-serrated pattern. 

 Floor pattern on salt split skin with n-serrated pattern on 
intact skin Serum for immunoblot for confi rmation. 

 Investigate or keep under close surveillance for risk of 
associated development of carcinoma, typically adenocarci-
noma, lung, stomach, uterine [ 16 – 19 ].  

34.16    What Are the Characteristic 
Immunofl uorescent Findings 
in Epidermolysis Bullosa Acquisita? 

 Strong 2-3+, linear band of IgG and/or C3 at the epidermal 
basement membrane zone. 

 Histopathologically, it may be indistinguishable from 
pemphigoid on H&E or may be cell poor or neutrophil rich. 
The antigenic target is type VII collagen below the lamina 
densa and a u-serrated pattern distinguishes it from pemphi-
goid. Distinction from bullous lupus erythematosus is mainly 
by clinicopathologic correlation with other features  serologic 
and clinical features of lupus in the latter. Both have type VII 
collagen as the target epitope. 

 Clinically, blisters heal with scarring and milia. They tend 
to occur more prominently in areas of trauma. Milia may 
form. Mucosal involvement may occur. Serum testing for 
antibodies to type VII collagen is possible by an ELISA 
method is possible [ 20 – 22 ].  

34.17    What Are the Characteristic 
Immunofl uorescent Findings 
in Dermatitis Herpetiformis? 

 Granular deposition of IgA in dermal papillae. Deposition is 
usually strong 2-3+ and present repetitively in multiple der-
mal papillae. The deposition may also extend along the epi-
dermal basement membrane zone in some areas. IgA is the 

  Fig. 34.7    ( a ) Pemphigoid gestationis. Eosinophils papillary dermal edema and small foci of microvesicle formation. ( b ) Pemphigoid gestationis. 
Strong linear band of C3 at the epidermal basement membrane zone [ 11 ]       
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dominant immunoreactant. May sometimes see a similar less 
intense pattern of staining with other conjugates including 
fi brinogen, C3, IgM and seldom IgG. 

 Figure  34.8 .
   Clinicopathologic correlation: Classically, neutrophil 

accumulation with papillary dermal microabscess formation 
if an early, juicy papule or early undisturbed small vesicle is 
biopsied. Many times because of intense pruritus, primary 
lesions with the classic histology are not found and the H&E 
morphology may just show erosion and excoriation with a 
mixed infl ammatory infi ltrate. Look for clues of neutrophils 
aligning along the dermal epidermal junction or accumulat-
ing in the papillary dermis at the intact skin edge of eroded 
and ulcerated portions of the epidermis. Characteristic clini-
cal distribution of elbows, knees, upper back and shoulder 
region, sacral region and buttocks, grouped vesicles on an 
erythematous base in early onset. 

 H&E morphology with papillary dermal microabscess 
formation may also be seen with linear IgA dermatosis, bul-
lous systemic lupus, epidermolysis bullosa acquisita, and 
some forms of bullous pemphigoid. The distinction is made 
by the direct immunofl uorescent study in conjunction with 
clinicopathologic correlation [ 9 ,  20 ].  

34.18    What Are the Characteristic 
Immunofl uorescent Findings 
in Linear IgA Disease? 

 Strong, linear band of IgA, 2-3+ along the epidermal base-
ment membrane zone. IgA is the dominant immunoreactant. 
Most commonly an n-serrated pattern would be anticipated. 
There is a variant of epidermolysis bullosa acquisita that is 
recognized by a u-serrated pattern. 

 Figure  34.9 .

   Clinicopathologic correlation: Neutrophil predominant 
infl ammatory reaction often with papillary dermal microab-
scess formation indistinguishable from dermatitis herpetifor-
mis. Clinical clues to the diagnosis are the formation of a 
ring of blisters at the edge of an erythematous plaque. 
Childhood form is identical, histopathologically, to the adult 
form. The adult form may be more commonly drug induced. 
The identifi cation of a drug induced etiology is made, clini-
cally. It cannot be distinguished from idiopathic forms histo-
pathologically. The drug induced form has also been reported 
to present in some cases with a clinical pattern mimicking 
toxic epidermal necrolysis. Since the target epitope is  usually 
above the lamina densa, an n-serrated pattern would be 
expected most commonly. In the event that a u-serrated pat-
tern is found the possibility of bullous lupus should also be 
investigated, clinically; however, an IgA form of EBA has 
been reported [ 9 ,  20 ,  23 ,  24 ].  

34.19    What Are the Characteristic 
Immunofl uorescent Findings 
in Discoid Lupus? 

 A granular deposition of immunoglobulin and complement 
along the epidermal basement membrane zone with or with-
out an identical deposition along the follicular basement 
membrane zone. IgM is commonly present but the reaction 
should be relatively strong, at least 2+, if it is the sole immu-
noreactant in order to avoid false positive weak reactions on 
sun damaged skin. The specifi city of the reaction is increased 
with the fi nding of a similar pattern with IgG and/or IgA. 

 Figure  34.10 .
   Clinicopathologic correlation: The immunofl uorescent 

fi ndings are reinforced by fi nding typical H&E morphology 
of hyperkeratosis, follicular hyperkeratosis, focal epidermal 

  Fig. 34.8    ( a ) Papillary dermal microabscess of dermatitis herpetiformis. ( b ) Granular deposition of IgA in dermal papillae. Dermatitis 
herpetiformis       
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or infundibular epithelial atrophy with epidermal and or 
 follicular infundibular basement membrane thickening, tel-
angiectasia and a superfi cial and deep perivascular and peri-
follicular lymphohistiocytic infl ammatory reaction that also 
may focally involve the epidermal interface where there may 
also be vacuolar change in the basal keratinocyte cytoplasm. 
There may be increase dermal mucin. Although most com-
monly it is cutaneous disease only, it cannot be distinguished, 
histologically, from systemic lupus with discoid lupus 
lesions. The fi ndings must be integrated, clinically with the 
clinical morphology, serologic investigation and other clini-
cal data [ 25 – 27 ].  

34.20    What Are the Characteristic 
Immunofl uorescent Findings 
in Systemic Lupus? 

 A strong granular band of immunoglobulin often with all 
three immunoglobulins and usually complement along the 
epidermal. and often the follicular infundibular basement 
membrane zone. There may be staining of epidermal nuclei 
with immunoglobulin. 

 The H&E morphology may show an interstitial neutro-
philic infl ammatory reaction with some leukocytoclasis. 
Some cases may have associated leukocytoclastic urticarial 

  Fig. 34.9    ( a ) Papillary dermal microabscessses in linear IgA disease. ( b ) Papillary dermal microabscesses. Linear IgA disease. ( c ) Linear IgA, 
epidermal basement membrane zone       

  Fig. 34.10    ( a ) Granular, IgG band along the epidermal basement membrane zone in discoid lupus. ( b ) Discoid lupus. Thick, glassy epidermal 
basement membrane, hypergranulosis, hyperkeratosis and telangiectasia with thickened vessel basement membranes       
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vasculitis. There may also be relatively sparse lymphocytic 
infl ammation with epidermal atrophy, basal vacuolar change, 
and increased dermal mucin. Correlation, clinically, with the 
clinical morphology and serologic tests for lupus are neces-
sary for defi nitive diagnosis. 

 In bullous systemic lupus, a linear band of IgG with or 
without IgA and IgM may be seen along the epidermal base-
ment membrane zone. An u-serrated pattern may be evident 
since the target epitope is type VII collagen. 

 Figure  34.11 .
   Clinicopathologic correlation: In bullous systemic lupus, 

there is a neutrophil rich infl ammatory infi ltrate with vesicle 
and bulla formation. Neutrophils aligned along the epider-
mal junction. Papillary dermal microabscess formation may 
be seen. It must be distinguished from neutrophil rich EBA 
and linear IgA dermatosis and neutrophil rich forms of pem-
phigoid by correlation clinically, with clinical morphology 
and other clinical data including serologic tests for lupus 
[ 27 ,  28 ].  

34.21    What Are the Characteristic 
Immunofl uorescent Findings 
in Subacute Cutaneous Lupus? 

 Deposition of “dust-like” particles in the cytoplasm of lower 
epidermal keratinocytes with or without speckled staining of 
epidermal nuclei. This correlates with the antibodies to the 
Ro cytoplasmic antigen. It is easily distinguished from any 
non-specifi c granular stain precipitate because it is localized 
to the epidermis in a repetitive, non-random, pattern across 
the width of the specimen and it is not found in the underly-
ing dermis. 

 Figure  34.12 .
   Clinicopathologic correlation: H&E morphology is a 

patchy or widespread lichenoid infl ammatory infi ltrate with-
out conspicuous basement membrane thickening. There may 
be hyperkeratosis and focal vacuolar change with occasional 
apoptotic keratinocytes. There may be increased dermal 

  Fig. 34.11    ( a ) Bullous systemic lupus. Interstitial neutrophilic infi ltrateand alignment of neutrophils along the epidermal junction at the edge of 
the bulla. ( b ) Broad linear band of IgG along the epidermal basement membrane zone. ( c ) U-serrated pattern indicative of deposition below the 
lamina densa       

  Fig. 34.12    ( a ) “Dusty” granular staining of basal keratinocyte cytoplasm with IgG in subacute cutaneous lupus. ( b ) Perivascular, interstitial and 
focal patchy lichenoid interface lymphohistiocytic infl ammation with hyperkeratosis. Subacute cutaneous lupus       
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mucin on colloidal iron stain. The most distinctive fi nding is 
the direct immunofl uorescent pattern in conjunction with the 
clinical morphology of scaly, annular, polycyclic or serpigi-
nous plaques usually on the trunk and upper extremities and 
clinical serologic investigation. Some cases of subacute 
lupus may be drug induced. These may be suspected histo-
logically, if eosinophils are also evident in the dermal infl am-
matory infi ltrate. 

 The histopathologic and immunofl uorescent fi ndings must 
be integrated clinically with the clinical morphology, sero-
logic investigation and other clinical data to exclude the pos-
sibility of subacute cutaneous lupus occurring in association 
with systemic lupus and to aid in recognition of a drug 
induced etiology [ 29 ].  

34.22    What Are the Characteristic 
Immunofl uorescent Findings 
in Porphyria Cutanea Tarda? 

 A thick smudgy band of IgG along the epidermal basement 
membrane zone and a similar prominent thick, smudgy base-
ment membrane of multiple superfi cial dermal vessels. 

 Figure  34.13 .
   Clinicopathologic correlation: The H&E biopsy is typi-

cally from acral skin and shows a non-infl ammatory or at 
most pauci-infl ammatory subepidermal vesicle or bulla 
with dermal papillae that protrude from the fl oor of the 
vesicle into the blister space, also known as festooning of 
dermal papillae. The vessels may have visibly thickened 
basement membranes on H&E and PAS stains. Caterpillar 

bodies may be seen along the undersurface of the detached 
epidermis. 

 Clinically, there is some skin fragility with blisters 
 typically on acral sun-exposed sites that heal with scarring 
and milia. There may be excess facial hair and sclerodermoid 
changes may develop in some lesions. There is an elevated 
level of serum and urine uroporphyrins due to a defi ciency of 
the enzyme uroporphyrinogen decarboxylase. This is also 
associated with hepatic iron overload and there may be asso-
ciated with hemochromatosis, hepatitis C or alcoholic liver 
disease [ 30 ,  31 ].  

34.23    What Are the Characteristic 
Immunofl uorescent Findings 
in Pseudoporphyria? 

 The immunofl uorescent fi ndings and the H&E morphology 
of pseudoporphyria are indistinguishable histologically from 
porphyria cutanea tarda. 

 The distinction is made clinically by correlation with the 
clinical history, drug history and clinical investigation of 
serum and urine porphyrin levels. Pseudoporphyria occurs in 
young women who are frequent tanning bed users and it has 
been causally linked to a variety of drugs, most notably the 
nonsteroidal anti-infl ammatory drug naproxen and other 
similar compounds as well as furosemide, chlorthiazide- 
triamterine and others. It may be seen in children, particu-
larly in association with nonsteroidal infl ammatory drug use 
in juvenile rheumatoid arthritis. It is not associated with liver 
disease or iron overload [ 32 ].  

  Fig. 34.13    ( a ) Thick band of IgG along epidermal basement membrane zone and smudgy staining of the walls of superfi cial vessels in porphyria 
cutanea tarda. ( b ) Non infl ammatory subepidermal bulla with festooning of dermal papillae and caterpillar bodies along a portion of the under 
surface of the detached epidermis in porphyria cutanea tarda       
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34.24    What Are the Characteristic 
Immunofl uorescent Findings 
in Pemphigus Vulgaris? 

 A delicate smooth staining of the intercellular space in the 
epidermis with IgG with or without C3. Weaker reactions 
with IgA and IgM may also be seen but the dominant immu-
noreactant is IgG. The reaction may be noted throughout the 
epidermis or it may be concentrated in the lower portions of 
the epidermis. 

 Figure  34.14 .
   Clinicopathologic correlation: There is suprabasal acan-

tholysis in the epidermis and at times in the basal infundibu-
lar epithelium of hair follicles. The blisters are fragile and 
must be handled carefully during gross examination and 
embedding. Oral mucosal involvement is common and the 
disease at times may fi rst be found in an oral mucosal biopsy 
during an investigation of oral mucosal ulcers and erosions. 
Skin fragility with positive Nikolsky sign and fl accid vesi-
cles and bullae are clinical clues to the diagnosis. 
Occasionally, limited forms of the disease may occur in areas 
of prior trauma. Supplemental investigations include indirect 
immunofl uorescent study for determination of antibody titer 
and sometimes for further verifi cation of the diagnosis. An 
ELISA is also available for the main target epitope, desmo-
glein 3 and it is also available for desmoglein 1 [ 33 ,  34 ].  

34.25    What Are the Characteristic 
Immunofl uorescent Findings 
in Pemphigus Foliaceus? 

 Staining of the intercellular space with IgG, particularly in 
the upper half of the epidermis. There may also be staining 
with C3 and the staining may extend to involve the entire 
spinous zone. 

 Figure  34.15 .

   Clinicopathologic correlation: The cleavage plane in the 
H&E sections is in the region of the granular cell layer and 
upper portion o f the spinous zone. The fi ndings may be sub-
tle or obvious. Because the blisters are superfi cial and fragile, 
the specimens must be handled carefully during gross exami-
nation and embedding to preserve optimal morphology. It 
may be best to avoid sectioning the specimen, until the time 
of embedding, if possible. In some cases, a clue to the diagno-
sis may be the absence of a granular cell layer and stratum 
corneum due to prior detachment of those structures. An iden-
tical cleavage plane occurs with staphylococcal scalded skin 
syndrome but the immunofl uorescent study is negative in that 
condition. Likewise, a similar pattern of cleavage may be 
seen in bullous impetigo but in that condition not only is the 
direct immunofl uorescent study negative but staphylococci 
can often be found in abundance in the blister space. Indirect 
immunofl uorescent study may also be used as an adjunctive 
diagnostic tool and for titer determination. An ELISA is avail-
able for desmoglein 1, the target epitope. Clinically, there are 
scaly crusted plaques with or without visible superfi cial vesi-
cles and bullae involving the upper trunk but the disease may 
become widespread. A characteristic corn fl ake-like scale is 
sometimes found. The oral mucosa is not involved [ 35 ,  36 ].  

34.26    What Are the Characteristic 
Immunofl uorescent Findings 
in Pemphigus Erythematosus? 

 Staining of the intercellular space with IgG and granular 
staining of the epidermal basement membrane zone with IgG. 

 Clinicopathologic correlation: This is a rare condition with 
scaly plaques involving the face and upper trunk in a seborrheic 
distribution. It may be associated with internal malignancy, 
including thymoma and Castleman’s disease. The cleavage 
plane is also in the region of the granular cell layer and superfi -
cial spinous zone of the epidermis. The granular immunoglobu-
lin band at the epidermal junction is lupus-like [ 37 ].  

  Fig. 34.14    ( a ) Suprabasal acantholysis of epidermis and follicular infundibular epithelium in pemphigus vulgaris. ( b ) IgG in the intercellular space 
of the epidermis in pemphigus vulgaris       

 

34 Application of Direct Immunofl uorescence for Skin and Mucosal Biopsies: A Practical Review



702

34.27    What Are the Characteristic 
Immunofl uorescent Findings 
in IgA Pemphigus? 

 Staining of the intercellular space of the epidermis with IgA 
in the appropriate histopathologic setting. 

 Figure  34.16 .

   Clinicopathologic correlation: An intraepidermal neutro-
philic and a subcorneal pustular pattern are the two charac-
teristic histopathologic forms of this disease in conjunction 
with the pemphigus pattern on DIF. Indirect immunofl uores-
cent study may also demonstrate an elevated titer of IgA 
antibodies with an intercellular reaction pattern. This is an 
uncommon condition [ 38 – 40 ].  

34.28    What Are the Characteristic 
Immunofl uorescent Findings 
in Paraneoplastic Pemphigus? 

 Staining of the intercellular space with IgG and also staining 
of the epidermal basement membrane zone. 

 Figure  34.17 .
   Clinicopathologic correlation: The predominant 

 morphology may be an infl ammatory reaction along the epi-
dermal interface with focal apoptotic keratinocytes, mimick-
ing erythema multiforme. Acantholysis may be inconspicuous 
or subtle. Clinically, there is severe oral mucosal involve-
ment leading to biopsy which reveals the characteristic fi nd-
ings. Indirect immunofl uorescent study using rat bladder 

  Fig. 34.16    ( a ) Intercellular staining in the superfi cial epidermis with IgA. ( b ) Subcorneal pustular form of IgA pemphigus. ( c ) Intraepidermal 
neutrophilic form of IgA pemphigus       

  Fig. 34.15    Superfi cial epidermal acantholytic cleavage plane in pem-
phigus foliaceous       
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mucosa is a confi rmatory diagnostic test for detection of 
 desmoplakin antibodies. Immunoblotting using nitrocellu-
lose strips containing separated epidermal proteins may also 
be performed in a research laboratory with that capability to 
defi ne the full spectrum of reactivity which includes BPAg 
1–230 kDa, desmoglein 1 and 3, desmoplakins, and 
 plakoglobin. Clinical investigation for leukemia, lymphoma 
and other malignancy should be pursued, if not already evi-
dent [ 41 – 43 ].  

34.29    What Are the Characteristic 
Immunofl uorescent Findings 
in Pemphigus Vegetans? 

 Staining of the intercellular space with IgG. 
 Figure  34.18 .
   Clinicopathologic correlation: Histologically, there is 

prominent prurigo-like epidermal hyperplasia with elongated 

  Fig. 34.17    ( a ) Paraneoplastic pemphigus with sparse interface lymphocytic infl ammation, occasional apoptotic keratinocytes and subtle acan-
tholysis. ( b ) The same specimen with a more obvious focus of lower epidermal acantholysis       

  Fig. 34.18    ( a ) Prurigo-like epidermal hyperplasia with a large intraepidermal abcess that is composed mostly of eosinophils and focal basal epi-
dermal acantholytic change in pemphigus vegetans. ( b ) Portion of the intraepidermal abscess with numerous eosinophils and some admixed 
neutrophils       
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and thickened rete ridges. A hallmark fi nding is the presence 
of intraepidermal eosinophilic abscesses and foci of supra-
basal acantholysis. This is an uncommon condition that is 
considered a form of pemphigus vulgaris. It is largely con-
fi ned to the intertriginous areas as vegetant plaques [ 44 ,  45 ].  

34.30    What Are the Characteristic 
Immunofl uorescent Findings 
in Lichen Planus [ 46 ]? 

 A bright (3-4+), broad, shaggy band of fi brinogen along the 
basement membrane zone, usually in biopsies from oral 
mucosa. There may be some focal weak granular staining 
with C3 seen. 

 Figure  34.19 .
   Clinicopathologic correlation: Biopsies of lichen planus 

are not usually performed for direct immunofl uorescent 
study except in the investigation of oral mucosal disease. 
The fi brinogen band is a characteristic, repetitive fi nding but 
a defi nitive diagnosis and distinction from drug induced 
lichenoid mucositis requires careful examination of the 
lichenoid infl ammatory infi ltrate for the presence of eosino-
phils or abundant plasma cells. In the presence of either of 
the latter fi ndings, the possibility of a lichen planus-like drug 
induced mucositis should be considered [ 46 ,  47 ].  

34.31    What Are the Characteristic 
Immunofl uorescent Findings in Lichen 
Planus Pemphigoides? 

 A linear band of C3 at the epidermal or mucosal basement 
membrane zone with or without IgG and an n-serrated 
pattern. 

 Figure  34.20 .
   Clinicopathologic correlation: This condition is suspected 

or identifi ed when a patient with a known established history 
of lichen planus develops vesicles or bullae involving either 
established lesions of lichen planus or previously uninvolved 
skin. It may also be seen in the oral mucosa of patients with 
lichen planus. It is an uncommon condition [ 46 ,  48 ,  49 ].  

34.32    What Are the Characteristic 
Immunofl uorescent Findings 
in Henoch Schönlein Purpura? 

 A granular deposition of IgA in superfi cial dermal small ves-
sels. There also is frequently strong staining of dermal ves-
sels with fi brinogen and there may be a granular deposition 
of C3 and sometimes IgM. 

 Figure  34.21 .

  Fig. 34.19    ( a ) Broad, shaggy, strong, fi brinogen band along the base-
ment membrane zone of this oral mucosal biopsy of lichen planus. ( b ) 
Oral mucosal biopsy of lichen planus with a transition from squamous 

mucosa to hyperkeratotic mucosa with a granular cell layer and band-
like lymphohistiocytic infi ltrate in the superfi cial lamina propria that 
focally involves the mucosal interface       
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   Clinicopathologic correlation: Biopsies are frequently 
received with a note to “rule out HSP”. The presence of IgA 
in dermal vessels supports a clinical diagnosis of HSP but it 
is not by itself suffi cient for a diagnosis of HSP. A defi nitive 
diagnosis should be based on the fi ndings of a characteristic 

clinical syndrome of HSP because IgA deposition in dermal 
vessels may occur in cases of leukocytoclastic vasculitis that 
are not HSP. In summary, the biopsy fi nding is supportive of 
a clinical diagnosis of HSP but it is not, by itself, pathogno-
monic of the disorder [ 50 ].  

  Fig. 34.20    ( a ) Lichen planus. ( b ) Subepidermal vesicle. ( c ) Strong, lin-
ear band of C3 along the epidermal basement membrane zone. ( d ) 
Black and white photo of n-serrated pattern visible just to the left of 

center in this photo. Lichen planus pemphigoides (oil immersion 
 magnifi cation ×1,000)       

  Fig. 34.21    ( a ) Leukocytoclastic vasculitis with prominent fi brin deposition in and around the walls of small vessels and neutrophils and nuclear 
dust in the surrounding interstitium. ( b ) Granular deposition of IgA in a papillary dermal capillary loop       
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34.33    What Is the Role of Direct 
Immunofl uorescence in Vasculitis? 

 In my opinion, vasculitis is a diagnosis made by characteristic 
fi ndings in H&E stained sections. It is not a diagnosis that is 
made solely by direct immunofl uorescent study. It is not 
uncommon to fi nd staining of some dermal vessels with fi brin-
ogen and sometimes with C3 when there is no clinical or histo-
logic evidence or suspicion of vasculitis. Therefore, a diagnosis 
of vasculitis should never be based solely on immunofl uores-
cent fi ndings, in my opinion. It may be helpful to look for IgA 
deposition as support for a clinical diagnosis of HSP. It may be 
helpful in recognizing urticarial vasculitis, in cases with an urti-
carial reaction with leukocytoclasis but without overt fi brinoid 
change in small dermal vessels in the H&E stained sections. In 
that scenario, I would consider the presence of fi brinogen, and 
a granular pattern of C3, IgM or other immunoglobulin in mul-
tiple superfi cial small vessels potentially helpful in supporting 
a diagnosis of urticarial vasculitis [ 51 ].  

34.34    What Antibody May Be Useful in Cases 
of Suspected Dermatomyositis? 

 Dermatomyositis may mimic lupus histopathologically but it 
does not show evidence of a granular immunoglobulin band. 
Magro has described a pattern of staining with an antibody to 
the C5-9 membrane attack complex that may be useful in 
recognizing dermatomyositis. However, practically speak-
ing, biopsies are seldom submitted for direct immunofl uores-
cent study for dermatomyositis. Consequently, this antibody 
has not been stocked for routine use [ 52 ].  

34.35    What Do Cytoid Bodies Mean? 

 Cytoid bodies are a marker of some prior epidermal injury. 
They are immunoglobulin coated dead keratinocytes. They 
do not have any specifi c diagnositic value. They are often 
seen in any condition where there is a component of inter-
face lichenoid infl ammatory reaction. 

 Figure  34.22 .

34.36       How Should Anti-Nuclear Reactions 
Be Interpreted? 

 Antinuclear staining is sometimes seen in the DIF biopsy 
specimen. If the staining pattern is moderately strong i.e. at 
least 2+ and present throughout the specimen, it will likely 
correlate well with other clinical data. Weak intensity stain-

ing of epidermal nuclei may sometimes occur as a spurious 
fi nding that I suspect is reagent related. For that reason, in 
my opinion, the presence or absence of an antinuclear anti-
body is best determined by conventional serologic testing.  

34.37    Are Immunoperoxidase Stains of Any 
Use? 

 An immunoperoxidase stain for type IV collagen on a cryo-
stat section of a biopsy processed for DIF on salt split skin is 
useful to verify that the separation plane is correct by show-
ing that the basement membrane type IV collagen localized 
to the fl oor of the salt split skin. Helm et al. reported use of 
immunoperoxidase staining for dermatitis herpetiformis but 
in general, cryostat sections for DIF are the gold standard for 
diagnosis, in my opinion. Recently, the use of C3d and C4d 
immunoperoxidase stains have been described, in formalin- 
fi xed, paraffi n embedded tissue sections. I have no personal 
experience using either of these antibodies. In general, direct 
and indirect immunofl uorescence are the gold standards for 
evaluation of these disorders, in my opinion [ 53 – 55 ].  

34.38    What Other Factors Should Always 
Be Considered in Any Dif Testing? 

 Correlation with the H&E morphology and clinical differen-
tial diagnosis are always important. The testing should not be 
performed blindly in a vacuum without reliable clinical data 

  Fig. 34.22    Cytoid bodies in the papillary dermis near the epidermal 
junction       
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provided by an experienced clinical dermatologist, in my 
opinion. Additionally, the fi ndings must be integrated clini-
cally, with all relevant clinical and laboratory data, by an 
experienced clinician.     

      References 

    1.    Michel B, Milner Y, David K. Preservation of tissue-fi xed immuno-
globulins in skin biopsies of patients with lupus erythematosus and 
bullous diseases–preliminary report. J Invest Dermatol. 1972;
59(6):449–52.  

    2.    Vodegel RM, de Jong MC, Meijer HJ, Weytingh MB, Pas HH, 
Jonkman MF. Enhanced diagnostic immunofl uorescence using 
biopsies transported in saline. BMC Dermatol. 2004;4:10.  

    3.    Lazarova Z, Yancey KB. Reactivity of autoantibodies from patients 
with defi ned subepidermal bullous diseases against 1 mol/L salt- 
split skin. Specifi city, sensitivity, and practical considerations. J Am 
Acad Dermatol. 1996;35(3 Pt 1):398–403.  

    4.    Vodegel RM, Jonkman MF, Pas HH, de Jong MC. U-serrated 
immunodeposition pattern differentiates type VII collagen targeting 
bullous diseases from other subepidermal bullous autoimmune dis-
eases. Br J Dermatol. 2004;151(1):112–8.  

    5.    Chan LS, Ahmed AR, Anhalt GJ, et al. The fi rst international con-
sensus on mucous membrane pemphigoid: defi nition, diagnostic 
criteria, pathogenic factors, medical treatment, and prognostic indi-
cators. Arch Dermatol. 2002;138(3):370–9.  

   6.    Chan LS. Human skin basement membrane in health and in autoim-
mune diseases. Front Biosci. 1997;2:d343–52.  

   7.    Zillikens D. Diagnosis of autoimmune bullous skin diseases. Clin 
Lab. 2008;54(11–12):491–503.  

    8.    Rose C, Weyers W, Denisjuk N, Hillen U, Zillikens D, Shimanovich 
I. Histopathology of anti-p200 pemphigoid. Am J Dermatopathol. 
2007;29(2):119–24. doi:  10.1097/DAD.0b013e31803326e6    .  

      9.    Mutasim DF, Bilic M, Hawayek LH, Pipitone MA, Sluzevich JC. 
Immunobullous diseases. J Am Acad Dermatol. 2005;52(6):
1029–43.  

    10.    Kasperkiewicz M, Zillikens D. The pathophysiology of bullous 
pemphigoid. Clin Rev Allergy Immunol. 2007;33(1–2):67–77.  

     11.    Fleming TE, Korman NJ. Cicatricial pemphigoid. J Am Acad 
Dermatol. 2000;43(4):571–91.  

    12.    Castro LA, Lundell RB, Krause PK, Gibson LE. Clinical experi-
ence in pemphigoid gestationis: report of 10 cases. J Am Acad 
Dermatol. 2006;55(5):823–8. doi:  10.1016/j.jaad.2006.07.015    .  

   13.    Jenkins RE, Hern S, Black MM. Clinical features and management 
of 87 patients with pemphigoid gestationis. Clin Exp Dermatol. 
1999;24(4):255–9.  

   14.    Chi CC, Wang SH, Charles-Holmes R, et al. Pemphigoid gestatio-
nis: early onset and blister formation are associated with adverse 
pregnancy outcomes. Br J Dermatol. 2009;160(6):1222–8. 
doi:  10.1111/j.1365-2133.2009.09086.x    .  

    15.    Sitaru C, Dahnrich C, Probst C, et al. Enzyme-linked immunosor-
bent assay using multimers of the 16th non-collagenous domain of 
the BP180 antigen for sensitive and specifi c detection of pemphi-
goid autoantibodies. Exp Dermatol. 2007;16(9):770–7.  

    16.    Kirtschig G, Marinkovich MP, Burgeson RE, Yancey KB. Anti- 
basement membrane autoantibodies in patients with anti-epiligrin 
cicatricial pemphigoid bind the alpha subunit of laminin 5. J Invest 
Dermatol. 1995;105(4):543–8.  

   17.    Egan CA, Lazarova Z, Darling TN, Yee C, Yancey KB. Anti- 
epiligrin cicatricial pemphigoid: clinical fi ndings, immunopatho-
genesis, and signifi cant associations. Medicine (Baltimore). 
2003;82(3):177–86. doi:  10.1097/01.md.0000076003.64510.00    .  

   18.    Rose C, Schmidt E, Kerstan A, et al. Histopathology of anti-laminin 
5 mucous membrane pemphigoid. J Am Acad Dermatol. 
2009;61(3):433–40.  

    19.    Pas HH. Immunoblot assay in differential diagnosis of autoimmune 
blistering skin diseases. Clin Dermatol. 2001;19(5):622–30.  

      20.    Mihai S, Sitaru C. Immunopathology and molecular diagnosis of 
autoimmune bullous diseases. J Cell Mol Med. 2007;11(3):462–81.  

   21.    Remington J, Chen M, Burnett J, Woodley DT. Autoimmunity to 
type VII collagen: epidermolysis bullosa acquisita. Curr Dir 
Autoimmun. 2008;10:195–205.  

    22.    Chen M, Chan LS, Cai X, O'Toole EA, Sample JC, Woodley DT. 
Development of an ELISA for rapid detection of anti-type VII col-
lagen autoantibodies in epidermolysis bullosa acquisita. J Invest 
Dermatol. 1997;108(1):68–72.  

    23.    Kasperkiewicz M, Meier M, Zillikens D, Schmidt E. Linear IgA dis-
ease: successful application of immunoadsorption and review of the 
literature. Dermatology. 2010;220(3):259–63. doi:  10.1159/000279318    .  

    24.    Waldman MA, Black DR, Callen JP. Vancomycin-induced linear 
IgA bullous disease presenting as toxic epidermal necrolysis. Clin 
Exp Dermatol. 2004;29(6):633–6.  

    25.    Gruschwitz M, Keller J, Hornstein OP. Deposits of immunoglobu-
lins at the dermo-epidermal junction in chronic light-exposed skin: 
what is the value of the lupus band test? Clin Exp Dermatol. 
1988;13(5):303–8.  

   26.    Kontos AP, Jirsari M, Jacobsen G, Fivenson DP. Immunoglobulin 
M predominance in cutaneous lupus erythematosus. J Cutan Pathol. 
2005;32(5):352–5.  

     27.    Crowson AN, Magro C. The cutaneous pathology of lupus erythe-
matosus: a review. J Cutan Pathol. 2001;28(1):1–23.  

    28.    Gammon WR, Woodley DT, Dole KC, Briggaman RA. Evidence 
that anti-basement membrane zone antibodies in bullous eruption of 
systemic lupus erythematosus recognize epidermolysis bullosa 
acquisita autoantigen. J Invest Dermatol. 1985;84(6):472–6.  

    29.    David-Bajar KM, Bennion SD, DeSpain JD, Golitz LE, Lee 
LA. Clinical, histologic, and immunofl uorescent distinctions 
between subacute cutaneous lupus erythematosus and discoid lupus 
erythematosus. J Invest Dermatol. 1992;99(3):251–7.  

    30.    Sarkany RP. The management of porphyria cutanea tarda. Clin Exp 
Dermatol. 2001;26(3):225–32.  

    31.    Egbert BM, LeBoit PE, McCalmont T, Hu CH, Austin C. Caterpillar 
bodies: distinctive, basement membrane-containing structures in 
blisters of porphyria. Am J Dermatopathol. 1993;15(3):199–202.  

    32.    Green JJ, Manders SM. Pseudoporphyria. J Am Acad Dermatol. 
2001;44(1):100–8.  

    33.    Groves RWH. Pemphigus: a brief review. Clin Med. 2009;9(4):
371–5.  

    34.    Ishii K, Amagai M, Hall RP, et al. Characterization of autoantibod-
ies in pemphigus using antigen-specifi c enzyme-linked immunosor-
bent assays with baculovirus-expressed recombinant desmogleins. J 
Immunol. 1997;159(4):2010–7.  

    35.    Amagai M, Komai A, Hashimoto T, et al. Usefulness of enzyme- 
linked immunosorbent assay using recombinant desmogleins 1 and 3 
for serodiagnosis of pemphigus. Br J Dermatol. 1999;140(2):351–7.  

    36.    Dasher D, Rubenstein D, Diaz LA. Pemphigus foliaceus. Curr Dir 
Autoimmun. 2008;10:182–94.  

    37.    Amerian ML, Ahmed AR. Pemphigus erythematosus. Presentation 
of four cases and review of literature. J Am Acad Dermatol. 
1984;10(2 Pt 1):215–22.  

    38.    Robinson ND, Hashimoto T, Amagai M, Chan LS. The new pem-
phigus variants. J Am Acad Dermatol. 1999;40(5 Pt 1):649–71.  

   39.    Duker I, Schaller J, Rose C, Zillikens D, Hashimoto T, Kunze 
J. Subcorneal pustular dermatosis-type IgA pemphigus with auto-
antibodies to desmocollins 1, 2, and 3. Arch Dermatol. 2009;145(10):
1159–62.  

    40.    Ishii N, IshidaYamamoto A, Hashimoto T. Immunolocalization of target 
autoantigens in IgA pemphigus. Clin Exp Dermatol. 2004;29(1):62–6.  

34 Application of Direct Immunofl uorescence for Skin and Mucosal Biopsies: A Practical Review

http://dx.doi.org/10.1097/DAD.0b013e31803326e6
http://dx.doi.org/10.1016/j.jaad.2006.07.015
http://dx.doi.org/10.1111/j.1365-2133.2009.09086.x
http://dx.doi.org/10.1097/01.md.0000076003.64510.00
http://dx.doi.org/10.1159/000279318


708

    41.    Anhalt GJ. Paraneoplastic pemphigus. J Investig Dermatol Symp 
Proc. 2004;9(1):29–33.  

   42.    Kaplan I, Hodak E, Ackerman L, Mimouni D, Anhalt GJ, Calderon 
S. Neoplasms associated with paraneoplastic pemphigus: a review 
with emphasis on non-hematologic malignancy and oral mucosal 
manifestations. Oral Oncol. 2004;40(6):553–62.  

    43.    Probst C, Schlumberger W, Stocker W, et al. Development of 
ELISA for the specifi c determination of autoantibodies against 
envoplakin and periplakin in paraneoplastic pemphigus. Clin Chim 
Acta. 2009;410(1–2):13–8.  

    44.    Madan V, August PJ. Exophytic plaques, blisters, and mouth ulcers. 
Pemphigus vegetans (PV), Neumann type. Arch Dermatol. 2009;
145(6):715–20.  

    45.    Ma DL, Fang K. Hallopeau type of pemphigus vegetans confi ned 
to the right foot: case report. Chin Med J. 2009;122(5):
588–90.  

      46.    Helander SD, Rogers III RS. The sensitivity and specifi city of direct 
immunofl uorescence testing in disorders of mucous membranes. 
J Am Acad Dermatol. 1994;30(1):65–75.  

    47.    Raghu AR, Nirmala NR, Sreekumaran N. Direct immunofl uorescence 
in oral lichen planus and oral lichenoid reactions. Quintessence Int. 
2002;33(3):234–9.  

    48.    Zillikens D, Caux F, Mascaro JM, et al. Autoantibodies in lichen 
planus pemphigoides react with a novel epitope within the 

C-terminal NC16A domain of BP180. J Invest Dermatol. 1999;
113(1):117–21.  

    49.    Cohen DM, Ben-Amitai D, Feinmesser M, Zvulunov A. Childhood 
lichen planus pemphigoides: a case report and review of the litera-
ture. Pediatr Dermatol. 2009;26(5):569–74.  

    50.    Magro CM, Crowson AN. A clinical and histologic study of 37 
cases of immunoglobulin A-associated vasculitis. Am J 
Dermatopathol. 1999;21(3):234–40.  

    51.    Crowson AN, Mihm Jr MC, Magro CM. Cutaneous vasculitis: a 
review. J Cutan Pathol. 2003;30(3):161–73.  

    52.    Magro CM, Crowson AN. The immunofl uorescent profi le of 
 dermatomyositis: a comparative study with lupus erythematosus. 
J Cutan Pathol. 1997;24(9):543–52.  

    53.    Zaenglein AL, Hafer L, Helm KF. Diagnosis of dermatitis herpeti-
formis by an avidin-biotin-peroxidase method. Arch Dermatol. 
1995;131(5):571–3.  

   54.    Chandler W, Zone J, Florell S. C4d immunohistochemical stain is a 
sensitive method to confi rm immunoreactant deposition in formalin- 
fi xed paraffi n-embedded tissue in bullous pemphigoid. J Cutan 
Pathol. 2009;36(6):655–9.  

    55.    Magro CM, Dyrsen ME. The use of C3d and C4d immunohisto-
chemistry on formalin-fi xed tissue as a diagnostic adjunct in the 
assessment of infl ammatory skin disease. J Am Acad Dermatol. 
2008;59(5):822–33.    

W.B. Tyler


	Chapter 34: Application of Direct Immunofluorescence for Skin and Mucosal Biopsies: A Practical Review
	Frequently Asked Questions
	34.1	 What Is the Difference Between Direct and Indirect Immunofluorescent Testing?
	34.2	 Which is Better: A Shave Biopsy or a Punch Biopsy?
	34.3	 What Is the Best Biopsy Site?
	34.4	 How Should the Specimen Be Transported?
	34.5	 How Is the Specimen Processed?
	34.6	 What Technique Is Useful for Mounting and Cutting Conjunctival Specimens or Large Thin Shave Biopsies?
	34.7	 What Antibodies Are Routinely Used?
	34.8	 What Positive Controls Are Used? How Is Positive Control Tissue Prepared and Preserved?
	34.9	 How Are Immunofluorescent Reactions Graded?
	34.10	 How Is a Salt Split Skin Substrate Prepared for Direct Immunofluorescent Study and How Is It Useful?
	34.11	 What Are n-Serrated and u-Serrated Patterns and How Are They Useful?
	34.12	 What Are the Characteristic Immunofluorescent Findings in Bullous Pemphigoid?
	34.13	 What Are the Characteristic Immunofluorescent Findings in Mucous Membrane Pemphigoid (Cicatricial Pemphigoid)?
	34.14	 What Are the Characteristic Immunofluorescent Findings in Pemphigoid Gestationis (Herpes Gestationis)?
	34.15	 What Are the Characteristic Immunofluorescent Findings in Anti-Epiligrin Pemphigoid?
	34.16	 What Are the Characteristic Immunofluorescent Findings in Epidermolysis Bullosa Acquisita?
	34.17	 What Are the Characteristic Immunofluorescent Findings in Dermatitis Herpetiformis?
	34.18	 What Are the Characteristic Immunofluorescent Findings in Linear IgA Disease?
	34.19	 What Are the Characteristic Immunofluorescent Findings in Discoid Lupus?
	34.20	 What Are the Characteristic Immunofluorescent Findings in Systemic Lupus?
	34.21	 What Are the Characteristic Immunofluorescent Findings in Subacute Cutaneous Lupus?
	34.22	 What Are the Characteristic Immunofluorescent Findings in Porphyria Cutanea Tarda?
	34.23	 What Are the Characteristic Immunofluorescent Findings in Pseudoporphyria?
	34.24	 What Are the Characteristic Immunofluorescent Findings in Pemphigus Vulgaris?
	34.25	 What Are the Characteristic Immunofluorescent Findings in Pemphigus Foliaceus?
	34.26	 What Are the Characteristic Immunofluorescent Findings in Pemphigus Erythematosus?
	34.27	 What Are the Characteristic Immunofluorescent Findings in IgA Pemphigus?
	34.28	 What Are the Characteristic Immunofluorescent Findings in Paraneoplastic Pemphigus?
	34.29	 What Are the Characteristic Immunofluorescent Findings in Pemphigus Vegetans?
	34.30	 What Are the Characteristic Immunofluorescent Findings in Lichen Planus [46]?
	34.31	 What Are the Characteristic Immunofluorescent Findings in Lichen Planus Pemphigoides?
	34.32	 What Are the Characteristic Immunofluorescent Findings in Henoch Schönlein Purpura?
	34.33	 What Is the Role of Direct Immunofluorescence in Vasculitis?
	34.34	 What Antibody May Be Useful in Cases of Suspected Dermatomyositis?
	34.35	 What Do Cytoid Bodies Mean?
	34.36	 How Should Anti-Nuclear Reactions Be Interpreted?
	34.37	 Are Immunoperoxidase Stains of Any Use?
	34.38	 What Other Factors Should Always Be Considered in Any Dif Testing?
	References


