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Dermatologists often perform 2 biopsies in 
patients with widespread tense blisters: one for 
light microscopy and another for direct immu-
nofluorescence (DIF). Biopsy techniques rec-
ommended for blistering diseases with tense 
blisters are discussed, and illustrations demon-
strate an alternative approach utilizing a single 
punch biopsy. A single punch biopsy is more 
cost effective and provides the same diagnostic 
information as the standard 2-biopsy approach 
for subepidermal bl isters plus addit ional  
salt-split skin–like diagnostic information. A limi-
tation for bisecting the single punch biopsy 
specimen is a potential complete separation 
of the epidermis from the dermis. The single 
punch biopsy technique is a simple cost-effective 
method for obtaining necessary diagnostic infor-
mation when sampling tense blisters in patients 
with blistering diseases.
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The traditional approach for confirming the 
diagnosis of subepidermal blistering diseases 
such as bullous pemphigoid (BP), epidermoly-

sis bullosa acquisita (EBA), dermatitis herpetifor- 
mis (DH), and linear IgA bullous dermatosis (LABD) 
requires 2 punch biopsies: one from perilesional 
skin for direct immunofluorescence (DIF) and one 
from lesional skin for light microscopy using hema-
toxylin and eosin (H&E) stain.1-4 These condi-
tions are distinguished by a combination of features 
appreciated on H&E-stained sections, DIF, and 
indirect immunofluorescence for a subset of disor-
ders. Additional information may be provided by 
DIF or indirect immunofluorescence utilizing the  
salt-split skin technique to differentiate BP (in which 
linear IgG deposition is identified by immunofluores-
cence on the roof of salt-split skin) from EBA and 
antiepiligrin cicatricial pemphigoid (in which linear 
IgG deposition is identified by immunofluorescence 
along the floor of the salt-split skin), which is more 
rare.4 One bisected punch biopsy of a subepidermal 
blister yields salt-split skin–like information through 
standard DIF and supersedes the need for the more 
cumbersome salt-split skin technique. 

Serologic tests for the presence of circulating 
antibodies to BP180 and BP230 represent an emerg-
ing technology that can confirm the diagnosis of BP, 
but it has been difficult to identify clinically useful 
autoantibodies to confirm diagnoses of EBA and 
LABD.5-7 Serologic tests for tissue transglutaminase 
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Practice Points
	 Allergic contact dermatitis, pemphigoid, dermatitis herpetiformis, acquired epidermolysis bullosa, and 

porphyria cutanea tarda produce tense blisters.
	 Biopsy of the edge point of a tense blister localizes immunoglobulin to the floor versus the roof on 

direct immunofluorescence.
	 A punch biopsy should include 75% perilesional skin at the edge of a blister.
	 Marking the blister with a skin marker will assure that the tissue is properly oriented when bisected at 

the bedside.
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IgA antibodies may be useful in the diagnosis of 
DH.8 We present a cost-effective approach to biopsy 
in the diagnosis of subepidermal blistering diseases 
that provides the necessary diagnostic information 
to distinguish relevant disease processes. 

Subepidermal Blistering Diseases 
Bullous pemphigoid commonly presents with wide-
spread tense bullae of varying sizes on an erythema-
tous base or on otherwise normal skin.9 Some cases of 
BP present not with bullae but with pruritic, urticar-
ial, plaquelike, or papular lesions. Bullous pemphigoid 
commonly involves flexural surfaces and the trunk 
but can appear anywhere on the skin. The induction 
of blisters by shearing with mechanical pressure on 
perilesional skin (Nikolsky sign) is not characteristi-
cally present in BP as it is in pemphigus vulgaris.10 
Epidermolysis bullosa acquisita can mimic BP in the 
development of widespread tense bullae, but blisters 
typically appear on areas of the skin that are prone to 
trauma (eg, toes, knees, elbows, hands). Crusted ero-
sions, scarring, and milia also are clinical manifesta-
tions of EBA.11 Dermatitis herpetiformis presents with 
grouped vesicles, papulovesicles, plaques, and excoria-
tions that are symmetrically distributed on extensor 
surfaces of the skin but also can occur on the buttocks, 
scalp, and other areas of the skin.12,13 Although it 
may mimic both BP and DH, LABD frequently is less 
pruritic than these other conditions.14,15 Linear IgA 
bullous dermatosis also demonstrates the characteris-
tic finding of multiple bullae that form concentrically 
around a crusted area of skin. This physical finding is 
known as a string of pearls. Linear IgA bullous der-
matosis typically occurs in childhood and may resolve 
without treatment in months to years.16

Traditional Biopsy Approach
A review of several articles from the literature and 
multiple dermatology and dermatopathology text-
books revealed uniform recommendations for biopsy 
of subepidermal blistering conditions that manifest 
as tense blisters.1-4,9-23 A biopsy of early lesional skin 
or of a blister for light microscopy with H&E stain 
and biopsy of perilesional skin for DIF is recom-
mended.1-4,9-23 Three review articles specifically sug-
gested biopsy of “perilesional skin” for DIF.1-3 The 
majority of textbooks we reviewed also suggested 
that perilesional skin, or skin adjacent to a zone of 
erythema in the case of DH, should be sampled for 
DIF to assist in the diagnosis of BP, EBA, DH, and 
LABD.4,9-21 Biopsy of adjacent or nonlesional skin or 
skin around the lesion for DIF also was recommended 
by other textbooks for diagnosis of subepidermal 
blistering diseases.22,23 Perilesional skin is chosen 
because it is critical that the epidermis be included 

for adequate immunofluorescence studies.5,20 Biopsy 
of healed and crusted lesions should be avoided.24

Recommended Alternative Approach
A single punch biopsy produces the best possible 
specimen for light microscopy with H&E stain and 
DIF if it is obtained via one of 2 methods.

The first method involves choosing a small, 
1- to 2-mm tense blister.25 Use an 8-mm punch 
centered on the blister that includes at least  
3 mm of circumferential perilesional skin (Figures 1 
and 2).20 Holding the specimen with forceps, use a 
no. 15 scalpel blade to bisect the blister with a 
sawing motion. Place half of the specimen in for-
malin for H&E staining and the other half in Zeus  
(or Michel) medium for DIF (Figure 3). 

The second method is to choose any large blister 
and, utilizing a surgical marker, draw a line from the 
roof of the blister onto the adjacent perilesional skin 
(Figure 1).20,24 After blotting with an alcohol pad so 
as not to remove the mark, anesthetize the site with 
lidocaine 1% with epinephrine,24 then take an 8-mm 
punch biopsy encompassing 75% perilesional skin  

Figure 1. Punch biopsy of subepidermal blisters. For 
large blisters, a line is drawn with a surgical marker 	
from the roof of the tense blister onto the surrounding 
perilesional skin. A punch biopsy is obtained from the 
edge of the blister with approximately 75% of the sam-
ple representing perilesional skin. For smaller blisters, 
the entire blister is punch excised. Illustration by 	
W. Kyle Cunningham, Biomedical Illustration Services 	
at the University of Mississippi Medical Center 	
(Jackson, Mississippi).
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and 25% of the blister centered on the line  
(Figure 2). After separating the punch specimen from 
the subcutaneous tissue with surgical scissors, hold 
the tissue with forceps and bisect the specimen with a  
no. 15 scalpel blade. Use a sawing motion along the 
line drawn in the prior steps. Submit half of the biopsy  
for H&E staining in formalin and the other half for 
DIF in Zeus (or Michel) medium (Figure 3).

Advantages
This approach offers several advantages. First, when 
biopsying either a small or large tense blister with 
this technique, only 1 invasive procedure, not 2 sep-
arate biopsies, is required. Therefore, our proposed 
procedures can be done quickly and efficiently with 
the least morbidity and scarring. Secondly, because 
the patient is billed for 1 biopsy instead of 2, the 
single punch biopsy technique is more cost effective. 

The bisected specimen resulting from complete 
excision of a small blister or from biopsy of a larger 
blister that includes 75% perilesional skin and 25% 
from the blister cavity also provides the best tissue 
specimen for interpretation of the subepidermal blis-
tering processes via H&E staining.4,20,24 When tradi-
tional unmarked punch specimens of a blister margin 
are sent to the laboratory in formalin for H&E stain-
ing, the technician that grosses the specimen may or 
may not bisect the specimen demonstrating the edge 
of the blister at the point where the epidermis is sepa-
rated from the papillary dermis. 

Finally, when the DIF specimen is prepared using 
either of these 2 approaches, the immunoprecipitants 
can be seen at the dermoepidermal junction or in 
the papillary dermis in the perilesional portion of 
the specimen.2,4 Additionally, the immunoprecipitant 

may be identified on the roof or floor of the blister. 
Although this approach has not been studied in a 
systematic fashion, we believe this technique provides 
“bonus” information (eg, the same information gained 
from salt-split skin indirect immunofluorescence to 
demonstrate if immunoprecipitants are deposited in 
the roof or floor of the blister).5,6

Limitations
It is critical for the pathologist or technician gross-
ing these specimens to understand this technique 
and ensure that the cut edge of each half punch 
specimen is properly embedded for both H&E and 
DIF specimens. Additionally, with either recom-
mended technique, if the portion of perilesional 
skin is not sufficient and the epidermis completely 
separates from the dermis, interpretation of both the  
H&E staining and DIF sections is substantially com-
promised.20 Therefore, an 8-mm disposable punch 
is recommended to avoid mangling the specimens 
when they are bisected and to ensure that the epi-
thelium is not lost. This technique is less suitable for 
blistering processes with a positive Nikolsky sign, 
such as pemphigus and toxic epidermal necrolysis, 
because the small area of perilesional skin adjacent 

Figure 2. Punch biopsy of subepidermal blisters. 
Cross-sectional view showing sampling of a large blister 
with approximately 75% of the sample representing 	
perilesional skin (A) and a small blister with at least 	
3 mm of perilesional skin included in the specimen (B). 
Illustration by W. Kyle Cunningham, Biomedical Illustration 
Services at the University of Mississippi Medical Center 
(Jackson, Mississippi).

Figure 3. Punch biopsy of subepidermal blisters. 
Specimens from large blisters are bisected at the bedside 
with a no. 15 blade following the line drawn previously 
to ensure that perilesional skin and the “take-off point” of 
the blister (the edge of the blister at the point where the 
epidermis is separated from the papillary dermis) will be 
visible when the cut edge is properly embedded in the 
laboratory. Excisional punch biopsies of small blisters 
are simply bisected. Half of each specimen is placed in 
formalin for hematoxylin and eosin (H) processing, and 
half is placed in Zeus (Z)(or Michel) medium for direct 
immunofluorescence. Illustration by W. Kyle Cunningham, 
Biomedical Illustration Services at the University of 
Mississippi Medical Center (Jackson, Mississippi).
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to the blister may detach completely, requiring the 
epidermis and dermis to be evaluated separately or, 
in the worst-case scenario, the epidermis may be lost 
in processing. 

Conclusion
Bisecting a single punch biopsy on subepidermal 
blisters provides the best specimen for H&E stain-
ing and DIF. The single punch biopsy technique 
also differentiates BP and EBA without utilizing 
salt-split skin immunofluorescence studies. This 
technique is more efficient and cost effective than 
the traditional approach of multiple biopsies on 
subepidermal blisters. 
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