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Abstract:
Background: Oral mucosa is often affected by many diseases 
including mucocutaneous disorders. The diagnoses of these 
disorders are primarily based on history, clinical features, and 
histopathology. For the past few years’ immunofluorescence 
techniques emerged as an important tool to study the pathogenesis 
and in the diagnosis of oral mucocutaneous and vesiculobullous 
disorders. The present study was designed to carry out retrospective 
and prospective analysis of oral mucocutaneous lesions to elucidate 
the clinicopathologic features and its immunofluorescence findings.
Materials and Methods: A total of 70 subjects with oral 
mucocutaneous lesions were retrieved from the oral pathology 
files of Tamil Nadu Govt. Dental College and their clinical features 
were evaluated, and the histopathology was also evaluated with the 
help of hematoxylin and eosin stained sections. For the prospective 
study, biopsy from 12 subjects with oral mucocutaneous lesions 
was subjected to routine histopathological examination and DIF to 
evaluate the consistency of the methods.
Results: In the retrospective analysis of 70 subjects with oral 
mucocutaneous lesions in relation to clinical features and 
histopathology, most of the findings were similar to the previous 
studies except for few criteria like male predilection in lichen planus 
and mucous membrane pemphigoid (MMP) and more prevalence 
of pemphigus vulgaris than MMP (2:1). In the prospective analysis 
of 12 subjects, the histopathological diagnosis was consistent with 
DIF study in 66% of cases.
Conclusion: The diagnostic efficiency of oral mucocutaneous 

lesions can be improved by modern tools like DIF studies in 
addition to traditional methods like clinical and histopathology.
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Introduction
Oral mucosa is often affected by many diseases including 
mucocutaneous disorders. The diagnoses of these disorders are 
primarily based on history, clinical features, and histopathology. 
The oral mucocutaneous lesions cause diagnostic problems, as 
these lesions resemble each other, and routine tissue biopsies 
may only offer a diagnosis of non-specific inflammation.1

For the past few years, immunofluorescence techniques emerged 
as an important tool in detecting the pathogenesis and diagnosis 
of oral mucocutaneous lesions (and vesiculobullous disorders). 
Two types of immunofluorescence techniques that commonly 
followed are direct immunofluorescence (DIF) and indirect 
immunofluorescence (IIF).

In some diseases, IIF studies have revealed circulating 
autoantibodies2,3 whereas DIF studies have revealed 
immunoglobulins, complement components and other 
protein substances within the affected tissue.4 These 
circulating and tissue-bound substances may have a role in the 
immunopathogenesis of these diseases. In addition detection 
of these immune reactive substances by DIF aids in the 
diagnosis of many skin and mucosal diseases.¹ The presence 
of characteristic fluorescent patterns in DIF can definitely 
establish the diagnosis of pemphigus and pemphigoid and 
strongly indicate the likelihood of lichen planus (LP) and lupus 
erythematosus. The absence of these fluorescent patterns rules 
out these conditions, thereby strengthening the diagnosis of 
other oral mucosal diseases. The results of DIF are sufficiently 
useful in the diagnosis of chronic ulcerative diseases of the oral 
mucosa.¹

Based on these facts, a prospective study of oral mucocutaneous 
lesions was designed to evaluate the consistency of the 
histopathology with DIF. A retrospective analysis of the 
prevalence of oral mucocutaneous lesions namely oral LP 
(OLP), discoid lupus erythematosus (DLE), pemphigus 
vulgaris (PV), and mucous membrane pemphigoid (MMP) 
were also studied with regards to demographic details 
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and histopathological features (hematoxylin and eosin 
stained sections) that are characteristic of each disease were 
evaluated.

Materials and Methods
Twenty consecutive subjects in each of OLP, DLE, PV, and 
ten consecutive subject of MMP (total 70 subjects) were 
retrieved from the oral pathology files of Tamil Nadu Govt. 
Dental College and reviewed for salient features including 
age, gender, and intraoral site of the lesion. Hematoxylin and 
eosin (H and E) stained sections of all the 70 subjects were 
reviewed, and the histopathological patterns were evaluated 
(retrospective study).

Twelve subjects with chronic or recurrent ulcerative or erosive 
or vesiculobullous diseases of the oral mucosa were included 
for the prospective study. Biopsy specimens were taken from 
the perilesional area in all the 12 subjects. Specimens were 
examined by routine histopathological methods (H and E) 
and DIF. Specimens for DIF study were quickly washed in 
normal saline and stored immediately in Michel’s media and 
transported to the laboratory.

Results
Retrospective evaluation
The retrospective study comprised of 70 subjects - 20 subjects 
in each of OLP, DLE, and PV and 10 subjects of MMP. The 
following significant results were derived (Table 1).

OLP
Eleven males affected against 9 females (1:0:81). Fifth 
decade was predominantly involved - 30% (6 subjects). 

Youngest involved was 11 years, and oldest was 72 years, 
mean age - 42.05 years. Buccal mucosa was involved in 85% of 
the subject. Histopathologically, basal cell degeneration and 
subepithelial band of chronic inflammatory cells were seen in 
100% of subjects.

PV
Seven males affected against 13 females, sixth decade was 
predominantly involved - 45% (9 subjects). Youngest 
individual was 33 years, and oldest was 78 years mean 
age - 52 years. Buccal mucosa was involved in 60% of subjects. 
Histopathologically, epithelium ulcerated in 40% of subjects, 
intact basal cells attached to connective tissue seen in 100% of 
subjects, acantholytic (Tzanck) cells seen in 85% of subjects 
and dense chronic inflammatory cells seen in the connective 
tissue in 55% subjects.

MMP
Seven males affected against 3 females (1:0.42) fifth and sixth 
decades were predominantly involved - 60% (6 subjects). 
Youngest individual was 33 years, and oldest was 70 years, 
mean age - 48 years. Gingiva was involved in 60% of subjects. 
Nikolsky’s sign positive in 40% of subjects. Histopathologically, 
subepithelial split was seen in 100% of the subjects, 40% 
showed inflammatory cells and red blood cells in the split, 
diffuse chronic inflammatory cells seen in the connective tissue 
in 90% of subjects and increased vascularity seen in 50% of 
subjects.

DLE
Five males affected against 15 females (1:3), third and fourth 
decades were predominantly involved - 45% (9 subjects). 

Table 1: Retrospective analysis showing the demographic and histopathological details.
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Lichen planus 20 3 4 2 6 1 3 1 11 9 3 5 12 4 2 3 2 2 3 17 4 10 4 3 20 3 20 6 2
Pemphigus 
vulgaris

20 3 6 9 1 1 7 13 12 6 2 2 6 10 10 12 1 5 2 9 20 19 20

MMP 10 3 3 3 1 7 3 1 1 5 5 2 2 2 3 6 10 1 1 2 4 10 10
Discoid lupus 
erythematosus

20 1 5 4 4 5 1 5 15 1 2 2 2 4 16 2 5 18 3 8 17 2 16 20 3 17 3

MMP: Mucous membrane pemphigoid
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Youngest individual was 17 years, and oldest was 70 years 
mean age - 42 years. Lip was involved in 85% of subjects. 
Histopathologically, basal cell degeneration was seen in 
80% and perivascular chronic inflammatory cells in 85% of 
subjects.

Prospective evaluation
12 cases of oral mucocutaneous lesions were subjected to 
routine histopathological and DIF analysis. Histopathology 
showed 3 cases of LP, 4 cases of MMP and 5 cases were 
diagnosed as non-specific chronic inflammatory lesions. 
In DIF study - 5 subjects were negative. 3 were reported 
as OLP (Figure 1), 2 were interpreted as PV (Figure 2) 
and 1 each of MMP (Figure 3) and LP pemphigoides 
(Figure 4). Histopathological diagnosis consistent with 
DIF in 8 cases (66%) (3 OLP, 1 MMP and 4 non-specific 
inflammation).

The histopathological diagnosis and DIF study were not 
consistent in four subjects in which one case diagnosed 
histopathologically as non-specific chronic inflammatory lesion 
showed positivity for LP pemphigoides in DIF. Among the 
other three cases, one diagnosed histopathologically as MMP 
was negative in DIF and two cases which were diagnosed as 
MMP histopathologically were found to show positivity for 
PV in DIF (Table 2).

Discussion
Mucocutaneous disorders (LP, DLE, PV, and MMP) usually 
present themselves as chronic recurring ulcerations or 
vesiculobullous lesions, causing patients to seek diagnosis and 
treatment. Though histopathology remains the gold standard 
for the diagnosis, in the past few year immunofluorescent 
techniques emerged as a valuable tool in the diagnosis of 
ulcerative and vesiculobullous – mucocutaneous disorders.¹

LP is predominantly a disease of the middle-aged and elderly with 
age ranging between 30 and 70 years.5 In the present study also, 
65% of the patients were in the same age groups. LP affects both 
the sexes, although occasionally some survey have suggested a 
male predominance, majority suggested a female predilection.6,7

The slight male predilection in the present study (M: F=1:0.81) 
may be due to the small sample size. Similar to the most of the studies 
in the literature,5 the present study also showed buccal mucosal 
predominance. Similar to most of the studies,6 histopathology 
of the present study also showed hyperorthokeratosis, basal all 
degeneration, and subepithelial band of chronic inflammatory 
cells in 60%, 100%, and 100% of the subjects, respectively.

Figure 1: (Lichen planus), (a) Hyperkeratosis, basal cell 
degeneration of epithelium along with subepithelial band 
of chronic inflammatory cells (H and E, ×10), (b) direct 
immunofluorescence showing fibrin deposition along the 
basement membrane zone.

Figure 2: (Pemphigus vulgaris) (a) Supra basal cleft with 
Tzanck cells and intact basal layer (H and E, ×40), (b) direct 
immunofluorescence showing intercellular space deposition 
of immunoglobulin G in the epithelium.

Figure 3: (Mucous membrane pemphigoid) (a) Subepithelial 
cleft between epithelium and connective tissue (H and E, ×10), 
(b) direct immunofluorescence showing smooth, linear, and 
continuous band of C3 deposit along the basement membrane 
zone.

Figure 4:  (Lichen planus  pemphigoides)  direct 
immunofluorescence showing linear deposit of C3 along the 
basement membrane zone.
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DLE is a disease commonly seen in the third and fourth 
decades. It is also considerably more common in women than 
men.6,8 The present study also showed most of the subjects in 
the third and fourth decades (45%) with a male:female ratio 
of 1:3.

As with the other studies,8,9 lip is the most common site of 
involvement in the present study (85%). A survey of literature 
showed that DLE lesions are characterized by hyperkeratosis, 
basal cell degeneration, perivasular lymphocytic infiltrate, and 
band like inflammatory cells in the lamina propria.10

The present study also showed basal cell degeneration, 
subepithelial band of chronic inflammatory cells, and 
perivascular chronic inflammation in 80%, 55%, and 85%, of 
the subjects, respectively. Epithelial atrophy alternating with 
hyperplasia showed a high diagnostic value for DLE against LP.10 
This feature was seen in 35% subjects of the present study.

PV predominantly seen between third and seventh decades 
and females were commonly involved. In the present study also 
96% of the subjects were between third and seventh decades 
and female to male ratio was 1:0.53. As with the majority of the 
studies6,8,11 in the present study also buccal mucosa was affected 
in 60% of the subjects. The formation of bulla is entirely 
intraepithelial just above the basal layer,8 Tzanck cells and 
intact basal cells attached to connective tissue were seen in 80%, 
85%, and 100% of the subjects, respectively. These findings 

were in accordance with other studies. In contrast to other 
studies,8,11 present study showed dense chronic inflammatory 
cells infiltrate in 55% of subjects.

MMP usually affects older persons (fifth-eighth decade), females 
are commonly involved (F:M: 2:1)6 In the present study also 
70% of the patients were in the age group of fifth to eighth 
decades. More number of males (70%) affected in the present 
study may be attributed to the small sample size. Gingiva is the 
most common site of involvement followed by buccal mucosa.8,12

In the present study also gingiva was involved in 60% of subjects and 
buccal mucosa was also equally involved. The sub epithelial split and 
diffuse chronic inflammatory cell infiltrate were seen in 100% and 
90% of the subjects, this is in accordance with the previous studies.8,12

In our prospective study of 12 subjects of oral mucosal lesions 
by DIF, 5 were negative, 3 were LP, 2 were PV, and one each 
of MMP and LP pemphigoides. Histopathological diagnosis 
was consistent with DIF in 66% of subjects, and this was in 
accordance with the previous studies by Daniels and Carmen.¹ 
Histopathological and DIF results were similar in 3 cases of OLP, 
and one case of MMP and 4 subjects which were found to be non-
specific inflammation were also found to be negative in DIF study.

Negative results in DIF will help us to rule out those diseases 
which produces specific fluorescent patterns and thereby 
strengthening the diagnosis of other oral mucosal lesions. 

Table 2: Prospective analysis showing the histopathological correlation with the immunofluorescence findings.
Age 
(years)

Sex Skin 
lesions

Site of oral lesions Clinical 
diagnosis

Biopsy 
site

Histopathological 
diagnosis

DIF findings DIF 
interpretation

52 M Gingiva MMP Gingiva MMP Strong ICS deposits of 
IgG in epithelium and 
weak ICS deposits of C3

Pemphigus

54 F Present Palate, lip, buccal mucosa Pemphigus Palate Non-specific Negative
59 M Palate Erosive LP Palate LP Strong discontinuous 

BMZ fibrous band
LP

27 F Buccal mucosa LP Buccal 
mucosa

LP Strong continuous ragged 
BMZ band of fibrinogen

LP

47 M Buccal mucosa, gingiva LP/pemphigus Gingiva Non-specific Negative
47 M Buccal mucosa LP Buccal 

mucosa
LP Moderately strong ragged 

BMZ band of fibrinogen
LP

32 M Present Buccal mucosa, tongue, 
floor, palate

LP/pemphigus Buccal 
mucosa

Non-specific Weak discontinuous BMZ 
band of IgG; weak BMZ 
band of C3; moderately 
strong BMZ band of 
fibrinogen

Lichen planus 
pemphigoides

48 M Buccal mucosa, tongue, 
floor, gingiva

Bullous LP/
pemphigus

Buccal 
mucosa

MMP Weak BMZ band of IgG MMP

45 M Buccal mucosa, tongue, 
floor, gingiva

Bullous LP/
pemphigus

Buccal 
mucosa

MMP Negative

52 F Gingiva MMP/
desquamative 
gingivitis

Gingiva MMP Weak ICS deposits of IgG Pemphigus

17 F Present Buccal mucosa, tongue, 
floor, lips

Erythema 
multiforme

Tongue Non-specific Non-specific

30 F Present Buccal mucosa, tongue, 
palate, lips, gingiva

Bullous 
pemphigoid

Palate Non-specific Non-specific

DIF: Direct immunefluorescence, MMP: Mucous membrane pemphigoid, IgG: Immunoglobulin G, BMZ: Basement membrane zone, LP: Lichen planus
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Though in some cases histopathology is not consistent with 
DIF both were able to offer diagnosis in 2/3 of the subjects. 
Early diagnosis of MMP is important since the prevalence 
of concurrent eye lesions is greater with oral lesions. DIF is 
more specific and sensitive than histopathology and electron 
microscopy in diagnosing MMP.13-15 Immunofluorescence 
analysis is also a helpful tool in monitoring therapeutic responses 
of these lesions by analyzing the lesion specific autoantibodies.16

Conclusion
Although the histopathology remains the gold standard for the 
diagnosis of most of the diseases, it is inferred from this study 
that not all lesions are amenable to a definitive diagnosis. Due 
to the accuracy of DLF study in diagnosing diseases, its report 
is taken as the final diagnosis, which ascertains the course and 
prognosis of the disease. However, the consistency of the DLF in 
this study cannot be substantiated due to the limited sample size 
which is attributed to cost effectiveness of the DLF technique.
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