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majority of cicatricial alopecias. DIF is of value in histo-
pathologically inconclusive cases, particularly when LE 
is in question. 
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 Clinical differentiation between the major causes of 
cicatricial alopecia, which is recognized clinically by loss 
of hair and decrease in number or absence of follicular 
ostia, may be diffi cult. Particularly with regard to lichen 
planus (LP), chronic cutaneous lupus erythematosus (LE) 
and pseudopelade of Brocq (PB), it has been suggested that 
both histopathologic examination and immunofl uores-
cence studies are necessary for accurate diagnosis  [1–3] . 

 Histologic features of LP include a perifollicular lym-
phocytic infi ltrate, with interface alterations involving 
the follicular epithelium  [4–6] . These changes tend to be 
top-heavy. Civatte bodies may be detected in proximity. 
End-stage lesions demonstrate reparative fi brosis with 
absence of elastic fi bers and selective loss of hair follicles 
– changes similar to those seen in PB. There has been 
considerable debate as to whether PB represents a spe-
cifi c clinicopathologic entity or basically the same condi-
tion as LP  [2, 3, 7–9] , with which it shares a patchy lym-
phocytic infi ltrate around the upper portion of the follicle 
in early lesions  [10] , and little or no infl ammation togeth-
er with selective loss of follicles in older lesions. 

 Histologic features of LE include liquefaction degen-
eration of the basal cell layer and a perivascular and peri-
adnexal lymphocytic infi ltration on all levels of the der-
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  Abstract 
  Background:  There are diverse causes of cicatricial alo-
pecia characterized by lack of follicular ostia and irrevers-
ible loss of hair. While clinical differentiation between 
the causes may be diffi cult, particularly with regard to 
lichen planus (LP), lupus erythematosus (LE) and pseu-
dopelade of Brocq (PB), it has been suggested that both 
histopathologic examination and direct immunofl uores-
cence studies (DIF) are necessary for an accurate diag-
nosis.  Objective:  The aim of this study was to evaluate 
the diagnostic value of DIF studies in addition to histo-
pathology in patients with cicatricial alopecia as a clinical 
feature.  Methods:  136 scalp biopsy specimens received 
for histopathology and DIF during a 5-year period were 
reviewed.  Results:  Defi nitive diagnosis was achieved by 
careful evaluation of scalp biopsies. The most prevalent 
diagnoses in order of frequency were LP (26%), LE (21%) 
and folliculitis decalvans (20%). PB was diagnosed in 
10%. In most cases, the diagnosis could be made on the 
basis of histopathology and independently of DIF. Char-
acteristic DIF patterns showed high specifi city, but low 
sensitivity for LP, and high specifi city and sensitivity for 
LE. The DIF pattern in PB showed no difference to LP. 
 Conclusions:  Histopathology permits diagnosis in the 
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mis  [6] . Civatte bodies may also be seen, although in 
smaller numbers than in LP  [11, 12] . Again, end-stage le-
sions demonstrate loss of hair follicles and reparative fi -
brosis with an absence of elastic fi bers, often in a more 
diffuse pattern than in LP. The Alcian blue-PAS stain 
may be helpful in demonstrating an increase in dermal 
mucin and thickening of the basement membrane zone 
of chronic lesions  [6] .  

 Specifi c immunopathologic patterns are discernible by 
direct immunofl uorescence (DIF) in both LP and LE  [11, 
13] . The most characteristic DIF fi ndings in LP consist 
of grouped globular deposits of IgM (cytoid bodies), ad-
jacent to the follicular epithelium or at the dermoepider-
mal junction ( fi g. 1 ), and heavy deposits of fi brin at the 
dermal-epidermal junction  [1, 2, 5, 11, 14–17] . In LE, 
DIF studies most commonly demonstrate granular de-
posits of immunoglobulin ( fi g. 2 ) and C3 at the dermo-
epidermal junction  [11, 18–24] . In PB, DIF is negative 
or occasionally demonstrates IgM  [8, 25] . 

 To assess the diagnostic value of histopathology and 
DIF in the diagnosis of cicatricial alopecias, we performed 
a retrospective clinicopathologic and immunopathologic 
review of 136 cases of cicatricial alopecia. 

   Material and Methods 

 The pathologic material reviewed in this study came from scalp 
biopsy specimens received for histopathology and DIF studies from 
136 patients with cicatricial alopecia as a clinical feature. This ma-
terial was collected in the Department of Dermatology, University 
Hospital of Zurich, during the period from 1995 to 2000. Tissue 
stored at –80   °   C for DIF studies had been cut at 5  � m, and standard 

direct DIF procedures were used as previously described  [26] . 
Commercially prepared fl uorescein-labeled antisera to human fi -
brinogen, complement factor C3 and IgG, IgA and IgM were 
used. 

 DIF patterns considered typical of LP, as previously described 
 [1, 2, 5, 11, 14–17] , are globular deposits of immunoglobulins, prin-
cipally IgM, and deposits of C3 and fi brinogen localized in the pap-
illary dermis adjacent to the dermoepidermal junction. In some 
cases, globular deposits may be present in the external root sheath 
of the hair follicles  [20] . Additionally, a diffuse band of fi brin stains 
along the dermoepidermal junction and around follicles  [15, 16] . 
Typically the globular deposits in LP are numerous, tend to cluster 
and usually contain various immunoglobulins and C3  [14, 16, 
17] . 

 DIF patterns considered typical of LE, as previously described 
 [11, 18–24] , are granular immune deposits, principally of IgG and 
IgM, and C3 found along the dermoepidermal junction. Deposits 
of fi brinogen in the same distribution are often found as well  [27, 
28] . In most cases, the deposits are diffuse, although they may also 
be focal. It must be taken into account that weak fl uorescent depos-
its at the dermoepidermal junction, composed primarily of IgM, 
also occur in normal sun-exposed skin. 

 In all cases, material from the same excisional specimen was 
available for routine histopathologic examination. Either spindle 
or paired punch biopsies (4 mm) had been obtained from the active 
edge or borders of scarred lesions. Of the paired biopsies, one was 
used for vertical histologic examination and DIF studies, the other 
for transversal histologic examination  [29] . For histopathology, 1-
 � m sections were stained with hematoxylin and eosin, orcein for 
elastic tissue and Alcian blue-PAS. Each biopsy was re-examined 

  Fig. 1.  DIF of LP. Grouped globular deposits of IgM. 

  Fig. 2.  DIF of LE. Granular deposits of IgG 
at the dermoepidermal junction. 
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by one of the authors (R.M.T.) who was only aware that the biopsies 
were obtained from patients with cicatricial alopecia, without any 
information with respect to DIF results. After examination of the 
specimens, a histologic diagnosis was given to each case. 

   Results 

 136 scalp biopsies were reviewed. In 126 of 136 biop-
sies (93%), a defi nitive diagnosis was made on the basis 
of histopathology and DIF. 

 LP was diagnosed in 35/136 (26%), LE in 29/136 
(21%), folliculitis decalvans in 27/136 (20%), PB accord-
ing to the criteria of Braun-Falco et al.  [8]  in 13/136 (10%) 
and miscellaneous in 22/136 (16%), i.e. postmenopausal 
frontal fi brosing alopecia  [30]  in 7/136 (5%), circum-
scribed scleroderma in 4/136 (3%), cutaneous lymphoma 
in 4/136 (3%), traumatic alopecia in 2/136 (1%), follicular 
degeneration syndrome  [31]  in 2/136 (1%), acne keloida-
lis nuchae in 1/136 (1%), alopecia parvimaculata in 1/136 
(1%) and stem cell folliculitis  [32]  in 1/136 (1%). 10/136 
(7%) were judged as unclassifi ed cicatricial alopecia 
( fi g. 3 ). 

 On the basis of histopathology alone and independent-
ly of DIF, an accurate diagnosis could be made in 97% of 
diagnosed cases, specifi cally in 94% of LP cases and in 
93% of LE cases. 

 The typical DIF pattern, as described above, showed 
for LP a sensitivity of 34% and a specifi city of 95%, and 
for LE a sensitivity of 83% and a specifi city of 93%. 

   Discussion 

 Since clinical differentiation between the various 
causes of cicatricial alopecia may be diffi cult, scalp bi-
opsy is mandatory for diagnosis. As recently outlined by 
other authors  [33] , this study confi rms that scalp biopsy 
enables an accurate diagnosis in the majority of cases of 
cicatricial alopecia, especially if the correct biopsy tech-
nique is used, and the pathologist is familiar with the his-
topathology of the scalp. 

 Of 136 scalp spindle or paired punch (4 mm) biopsy 
specimens from patients with cicatricial alopecia received 
for histopathology and DIF studies, a defi nitive diagnosis 
was made in 126 cases (93%). Histopathologic examina-
tion of lesional scalp biopsy enabled a specifi c diagnosis 
in 97% of cases irrespective of DIF fi ndings, the remain-
ing 3% of diagnosed cases were resolved by DIF. 

 In order of frequency, the following diagnoses repre-
sented the most common causes of cicatricial alopecia: 
LP in 26%, LE in 21% and folliculitis decalvans in 20%. 
Using the criteria of Braun-Falco et al.  [8] , PB was diag-
nosed in 10%. PB should not be confused with the pseu-
dopelade state of Degos, a common end stage of infl am-
matory chronic disease such as LP, LE and others, in 
which the cause defi nes the genus  [34] . A minority of 
cases (7%) were judged as unclassifi ed cicatricial alopecia, 
since a specifi c diagnosis on the basis of histopathology 
and DIF was not possible, and the diagnosis criteria for 
PB were not fulfi lled.  

 With respect to the most frequent causes of cicatricial 
alopecia, histopathologic examination enabled the diag-
nosis in 94% of LP and in 93% of LE cases, irrespective 

pseudopelade of Brocq
(10%)

  Fig. 3.  Cicatricial alopecia: diagnosis on the 
basis of histopathology and DIF. 
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of DIF. The remaining 6% of LP and 7% of LE cases were 
resolved by DIF. Characteristic DIF patterns for LP 
showed a sensitivity of 34% and a specifi city of 95%. 
Characteristic DIF patterns for LE showed a sensitivity 
of 83% and a specifi city of 93%. These fi ndings refl ect the 
percentage numbers for DIF-positive cases of LP and LE 
described in the more recent literature with higher num-
bers of biopsy specimens ( table 1 ). 

 In PB, DIF showed negative results or an unspecifi c 
pattern with predominantly IgM deposits at the dermo-
epidermal junction. DIF was not helpful in differentiat-
ing PB from LP. The delineation of PB from LP is tradi-
tionally done on the basis of clinical and histopathologic 
criteria, though this remains subject of an ongoing debate 
 [2, 3, 7–9] . 

 Of the total of 136 scalp biopsies, DIF led to a diagno-
sis in 4 of 14 (26%) histopathologically doubtful cases.  

   Conclusion 

 Under the prerequisites that a correct biopsy tech-
nique is used  [29]  and the pathologist is familiar with the 
histopathology of the scalp, histopathologic examination 
of scalp biopsies enables a precise diagnosis in the major-
ity of cicatricial alopecias. Due to a low sensitivity, DIF 
is of limited help in diagnosing LP. DIF does not help 
differentiate PB from LP. Due to a high sensitivity and 
specifi city, DIF can be of value in the diagnosis of LE. We 
suggest not to perform DIF on a routine basis on all scalp 
biopsies. Preferably, frozen tissue samples are stored, and 
DIF is performed in histopathologically inconclusive 
 cases.   

Table 1. DIF-positive cases of LE and LP in the literature

               Present study Tan et al. [33] 
2004

Whiting [13] 
2001

Annessi et al. [25] 
1999

Mehregan et al. [1] 
1992

Abell [12] 
1977

LE            24/29 (83%) 20/32 (62.5%) 16/21 (76%) 6/6 (100%) – 8/9 (89%)
LP            12/35 (34%) 6/25 (24%) 9/23 (39%) 15/21 (71%) 18/30 (60%) 3/3 (100%)
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