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Abstract
Background: Oral lichen planus (OLP) is an intractable chronic in�ammatory disease associated with
dyskeratosis. Several clinical classi�cations of OLP have been reported. However, only a few detailed
studies have investigated the clinical symptoms, classi�cations, and treatment effect. In this study, we
investigated the clinical features of OLP at the time of the initial diagnosis and classi�ed it using the
clinical visual examination type classi�cation. Furthermore, we evaluated whether there is a difference in
the clinical characteristics and effectiveness of symptomatic treatment between the typical reticular type
and other types of OLP.

Methods: A total of 132 patients with OLP were included. Patients’ age, sex, chief complaints, clinical
morphological forms, lesion sites, cytological and histopathological �ndings, therapeutic strategies, and
therapeutic responsiveness were evaluated.

Results: Of the 132 patients with OLP, there were 42 men and 90 women, with a mean age of 66.4±13.0
years. The buccal mucosa was the most affected site (n=95). The reticular form was the most common
clinical morphological form, observed in 124 cases. Biopsy was performed in 48 patients. The erosive
form was the most common among the biopsied lesions. Regarding therapeutic strategies, topical
steroids were prescribed to 85 patients. Among these patients, 47 experienced symptomatic relief and 38
showed no changes in symptoms. Based on the clinical morphological form, the rates of symptomatic
relief following topical steroid use were 70.4% for the reticular form and 15.9% for the erosive form. In
patients with erosive and plaque-like forms, it was di�cult to achieve symptomatic relief with topical
steroid use, whereas in those with other forms, a moderate response was observed.

Conclusion: Topical steroids are often ineffective in patients with the erosive or mixed form, and these
clinical morphological forms are associated with a higher risk of malignant transformation compared
with the other forms. Therefore, early histological examination is important.

Trial registration number: Not applicable.

Introduction
Oral lichen planus (OLP) is a chronic intractable in�ammatory disease associated with abnormal
keratinization of the oral mucosa [1–3]. The age of onset varies worldwide, and a higher incidence has
been observed in women. Furthermore, smokers and alcohol abusers have a higher prevalence of OLP.
The cause remains unknown, although the immunological system plays a substantial role, and several
factors are involved, including psychological stress and drug intake. OLP may also be associated with
several systemic diseases, such as hepatitis C, diabetes mellitus, graft-versus-host disease, and thyroid
dysfunction. The risk of malignancy is 1.2% [4]. The exact clinical features of the majority of OLPs
remain unclear [5]. OLP presents with a variety of clinical features, including reticulation, erosions,
papules, plaques, and bullae, and several classi�cation methods have been reported [3–4, 6–7]. Although
these classi�cation methods can clearly classify typical cases, secondary infections and cases in which
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multiple types are involved may not be easily identi�ed because of variability among diagnosticians [8].
Symptoms of OLP are variable, with approximately two-thirds of patients complaining of burning
sensation and pain in the oral mucosa [9]. Among the different clinical forms, reticular OLP is the most
common. The clinical manifestations of OLP differ greatly depending on the type, with the reticular type
causing only a feeling of roughness in the mucous membranes and the erosive type resulting in severe
pain. Other types are associated with redness and are di�cult to distinguish from other oral diseases.

Symptomatic treatment is the mainstay of therapy and includes gargling with mouthwash and topical
application of steroids. However, the treatment e�cacy varies depending on the clinical type. In many
cases, topical application is effective, although in some cases, there may be a relapse after a short period
of remission.

In this study, we investigated the clinical features of OLP at the time of the initial diagnosis (clinical OLP)
and classi�ed it using the clinical visual examination type classi�cation. Furthermore, we evaluated
whether there is a difference in the clinical characteristics and effectiveness of symptomatic treatment
between the typical reticular type and other types of OLP.

Methods
A total of 132 patients who visited the Department of Oral and Maxillofacial Surgery, Nagoya
Subspecialty Hospital during the past 7 years from January 2013 to December 2019 and were diagnosed
with OLP based on gross examination and clinical �ndings were included in this study.

The following variables were retrospectively examined using medical records for all cases: 1) patient age
and sex, 2) chief complaint, 3) clinical visual examination type classi�cation, 4) location of the lesion, 5)
whether cytological and histopathological examinations were performed, and 6) treatment method and
response to the treatment. Lesions with presumed or con�rmed causes, such as allergy to dental
materials or drugs or graft versus host disease, were diagnosed as lichen planus-like lesions and
excluded from this study. The location of the lesions was classi�ed as intrinsic buccal mucosa, alveolar
gingiva, gingiva–buccal transition, buccal mucosa to gingival–buccal transition, tongue, palate, and lips.
The most representative �ndings of the lesions were the clinico-epithelial type according to Andreasen's
classi�cation [4]. Histopathological examination was performed at the site of the most representative
lesion as far as possible. Usually, the main treatment methods for OLP include the use of medicinal
mouthwash and oral cleaning instructions, topical application of steroid ointment, oral cepharanthine,
vitamin A and B6 administration, oral steroids, dental metal removal, and traditional Chinese medicine.
This study evaluated the prescription of topical steroids in patients with OLP, and the response to the
treatment was evaluated based on the perceived improvement and change in the lesion on visual
examination.

This study was approved by the Ethics Committee of Nagoya Suburban Hospital (approval no. 2019-
057), and written informed consent was obtained from all participants.
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Statistical analyses
Continuous variables were evaluated for normality using the Shapiro-Wilk test. Normally distributed data
are reported as means and standard deviations. Differences in means were evaluated using the paired t-
test, and non-normally distributed data were analyzed using Wilcoxon's signed rank test. Categorical data
were evaluated using the chi-square test, and general responses were reported descriptively. Statistical
signi�cance was set at p<0.05.

Results

Age distribution by sex
The mean age of the patients was 66.4±13.0 years. The male to female ratio was 1:2.1, with 42 (31.8%)
men and 90 (68.2%) women. Of the total patients, 46 (32.1%) were in their 70s, 30 (23.2%) in their 60s,
and 22 (21.2%) in their 50s, followed by those in their 40s and 80s (Figure 1).

Reason for clinic visit and the chief complaint
The most common reason for visiting the clinic was a request for a close examination of white or red
lesions (69 cases, 52.2%), followed by contact pain in 40 cases (30.2%), burning sensation in 18 (13.9%),
and others (eating disorder due to pain and others) in 5 (3.7%) (Figure 2).

Clinically visual type of lesion
According to Andreasen's classi�cation [4], we classi�ed the lesions into six clinical types: reticular,
erosive, atrophic, plaque, papular, and bullous. Of the total, 124 patients (43%) had reticular lesions, 95
(33%) had erosive lesions, 5 (2%) had plaque lesions, 5 (2%) had papular lesions, 10 (3%) had atrophic
lesions, 3 (1%) had bullous lesions, and 47 (16%) had mixed lesions (Figure 3).

Frequency of lesions by site
The total number of lesion sites was 289, and the mean number of lesion sites per case was 2.19. The
sites of occurrence were the intrinsic buccal mucosa in 95, the alveolar gingiva in 71, the gingival–buccal
transition area in 47, the tongue in 42, the buccal mucosa–gingival–buccal transition area in 19, the
palate in 8, and the lips in 7. The number of lesions per site in the clinico-visual classi�cation was
examined. The reticular type was most common in the intrinsic buccal mucosa, alveolar gingiva, tongue,
palate, and lips, followed by the erosive type. In contrast, the erosive and mixed types were more common
than the reticular type in the buccal mucosa–gingival–buccal transition and gingival–buccal transition
areas. Of the total patients, 77 (58.3%) had bilateral lesions and 55 (41.7%) had unilateral lesions (Figure
4).
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Histopathological diagnosis
Cytological diagnosis was performed in 91 of the 132 cases. The cytological diagnosis was negative in
81 cases and suspicious positive in 10.

Biopsy was performed in 48 of 132 cases (36.4%) and was most commonly performed for erosive
lesions. Twenty-eight cases (68.8%) were histopathologically diagnosed as OLP because of characteristic
histological changes, such as 1) liquefaction and degeneration of basal cells, 2) exfoliation from
connective tissue, 3) and 4) colloid bodies. Of the 12 cases with pathological diagnoses other than OLP, 5
were diagnosed as keratosis, 4 as ulcers, 2 as squamous cell carcinomas, and 1 as pemphigus vulgaris
(Figure 5 and Table 1).

Table 1
Number of cytological and histopathological examinations performed

Cytology    

Performed   Not performed

Suspected positive Negative  

10 81 45

Histopathological examination    

performed     Not performed

OLP OLP compatible No OLP  

28 8 12 84

Treatment methods
Eighty-�ve patients (64.4%) were prescribed topical steroids, and 47 (35.6%) were only prescribed
thylaminium chloride mouthwash and oral cleaning instructions. Forty-seven of the 85 patients (55.3%)
showed improvement in symptoms with steroid ointment, and 38 (44.7%) showed no change in
symptoms. In addition, 19 (40.4%) of the 47 cases showed improvement in symptoms after rinsing and
oral hygiene instructions, and 28 (59.6%) showed no change in symptoms. The improvement rate of
symptoms with steroid ointment was 50 of 71 cases (70.4%) in the reticular type, 7 of 44 (15.9%) in the
erosive type, 10 of 24 (41.7%) in the plaque-like type, 10 of 16 (62.5%) in the papular type, 10 of 14
(71.4%) in the atrophic type (71.4%), 2 of 2 (100%) in the bullous type, and 8 of 14 (57.1%) in the mixed
type. Steroid ointment did not improve the symptoms in the erosive and plaque-type lesions but was
somewhat effective in the other lesions. The symptom improvement rate without steroid ointment was 28
of 59 (47.5%) cases in the reticular type, 2 of 5 (40.0%) in the erosive type, 2 of 8 (42.9%) in the plaque-
like type, 6 of 14 (42.9%) in the papular type, 2 of 10 (20.0%) in the atrophic type, 0 of 2 (0%) in the
bullous type, and 2 of 6 (0%) in the mixed type (Figure 6a, b).
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Discussion
OLP is a chronic in�ammatory disease with refractory dyskeratosis and is one of the most frequent oral
mucosal diseases [10–13]. Although several studies have been conducted on OLP, the etiology is
unknown and treatment can be di�cult [1]. OLP is more common in middle-aged and older women in
their 40s to 60s, with a male-to-female ratio of approximately 1:2 to 1:3. In this study, the ratio of males to
females was 1:2.1, and more than half of the patients were in their 60s or 70s, indicating that OLP was
more prevalent in older individuals in this study. The reason for the high prevalence of OLP in women is
unclear; however, some reports have shown little or no sexual predilection [9, 14]. These results should be
interpreted after considering the possibility that many male patients have latent OLP and do not have the
opportunity to be examined because of regional bias or lack of time for hospital visits because of work. In
addition, Japan has a large aging population and is expected to become a “super-aged” society in the
future. With the extension of healthy life expectancy and longer life expectancy of women, the prolonged
duration of the disease will pose a risk for carcinogenesis, which is a major issue.

The subjective symptoms of this lesion include mild pain, contact and irritation pain, burning sensation,
and discomfort of the oral mucosa. In general, unpleasant symptoms, such as irritation, contact pain, and
burning sensation, are observed in approximately half of the patients [14, 15]. In addition, it has been
reported that approximately 30% of the patients without clear symptoms of discomfort present to the
hospitals because they are motivated by mass media reports or were aware of some abnormality, such as
a feeling of coarseness [3]. Currently, the speed of information dissemination through the Internet and
media is remarkably fast, and patients can easily obtain medical information, including correct and
incorrect information. The differential diagnosis of this disease from cancer and precancerous lesions is
important. From the viewpoint of preventive medicine, there is a need to further educate both medical
professionals and the public. In this study, approximately half of the patients had no subjective
symptoms and were examined only for the purpose of diagnosis as they visited our department for a
thorough examination. More than half of the patients presented at an early disease stage, within one
month of the onset of symptoms, while others visited more than one year after the onset of symptoms.

The most frequent site of OLP in the oral cavity is the cheek mucosa (approximately 35%), followed by
the gingiva and tongue, while the palate is relatively rarely affected [2–4, 6–7, 15, 16]. Some reports have
classi�ed the location of the lesions into the buccal mucosa and gingiva in a broad sense, although they
are often found mainly at the gingiva–buccal mucosa transition area. These lesions usually persist for a
long period [3] and are affected by the state of the periodontal tissues. Therefore, in this study, the
gingiva–buccal mucosa transition area was included in the classi�cation according to the location. The
results showed that the most common site was the buccal mucosa, followed by the alveolar gingiva,
gingiva–buccal mucosa transition area, tongue, and intrinsic buccal mucosa to gingiva–buccal mucosa
transition area. Bilateral lesions were found in 57.7% of cases, with a mean lesion size of 2.1 cm,
indicating multiple lesions, a trend consistent with those of previous reports [3, 8, 15, 16]. The most
common form of OLP is a typical lace-like white patch on the buccal mucosa with surrounding redness,
which is relatively easy to distinguish. However, OLP lesions on the gingiva and tongue may be modi�ed
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by secondary infections or irritation from teeth or prosthetic materials, making them di�cult to
differentiate.

There are several clinico-visual classi�cations of OLP lesions, including the Andreasen classi�cation [4],
Silverman's classi�cation [7], and Einsen's classi�cation [17]. It is important that the classi�cation is
consistent among the evaluators and is easy and reliable for the diagnosis of a wide range of mixed
lesions. In this study, the Andreasen classi�cation, which has several classi�cation items and is widely
used for external validity, was used [4]. In this study, as in other reports, the reticular type was the most
common, followed by the erosive type [4]. Comparing the chief complaint with the type classi�cation of
clinical visual examination, the reticular type is generally less symptomatic than the other types. The
atrophic, erythematous, erosive, and ulcerative types tend to be associated with more unpleasant
symptoms, such as contact pain, than the reticular and hyperkeratotic types [16]. Several other studies
have reported similar results, with cases involving ulcers and erosions being symptomatic [18–23].
However, the issues with the classi�cation of clinical visual types vary according to the reports of each
institution, there are no clear diagnostic criteria, and the reproducibility and agreement among institutions
and diagnosticians are not always high. OLP, especially the reticular type, can be easily diagnosed by the
naked eye. However, several other lesions, such as leukoplakia, erythroplakia, and epithelioid type, show
�ndings similar to those of OLP, and uni�ed diagnostic criteria have not been developed to distinguish
these lesions. Histopathological examination is essential for the de�nitive diagnosis of OLP. However,
many institutions diagnose clinical OLP based on gross examination and palpation and do not perform a
biopsy. In a review of cases clinically diagnosed as OLP, biopsy was performed in 35.8% of cases, and it
is thought that cases that are relatively easy to diagnose clinically, such as the reticular type, are less
problematic. In a report on the concordance of pathological diagnosis with clinical diagnosis of OLP, the
concordance rate was reported to be approximately 50–80% [7, 17, 24–27]. In this study, cytological
diagnosis was performed in 91 cases (73.4%) and biopsy was performed in 48 (38.7%); the percentage of
cases where biopsy was performed was equivalent to that reported by other studies. It is important to
detect malignancy early in the treatment and follow-up of this disease, and it is necessary for the surgeon
to decide whether to use cytology for simplicity or biopsy for de�nitive diagnosis. In addition, clinical and
pathological diagnoses are often inconsistent, and technical problems are encountered during biopsy,
such as the inability to obtain a reliable pathological diagnosis because the biopsy was performed at a
site with poor tissue response rather than at the site of the main lesion. OLP has been reported to undergo
malignant transformation, and although the mechanism of malignant transformation is unknown, it has
been suggested that increased in�ammatory cytokines may be involved [12]. The clinical classi�cation of
malignant lesions has been reported to be erosive or erythematous [17]. Therefore, in cases of erosive or
atrophic lesions, biopsy at the time of initial diagnosis and shorter follow-up intervals are necessary. In all
cases of malignant transformation, clinical �ndings, such as enlargement of erythema and worsening of
contact pain, were observed during the follow-up from the initial diagnosis to malignant transformation
[12, 28–32]. Biopsy should be performed when morphological and color changes or clinical symptoms
appear during the follow-up.
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In our department, OLP is treated with oral hygiene instructions and follow-up, and local steroid therapy is
initiated when clinical symptoms, such as spontaneous pain, appear. If a fungal infection is detected,
antifungal drugs are administered, and steroid ointment is discontinued until no fungal infection is
detected. In this study, the effectiveness of steroid ointment in improving symptoms in patients with OLP
was evaluated. The use of steroid ointment was found to improve symptoms in all but erosive and
papular lesions. It is desirable to evaluate symptom improvement using objective indices, such as a sign
score [33] or visual analog scale (VAS). However, it has been reported that the size of the lesion does not
correlate with the intensity of subjective symptoms and that the validity of VAS evaluation is
questionable because of its large variability [3]. This study used subjective and visual changes of the
lesion as criteria for judging improvement by treatment [3]. Furthermore, the improvement of the lesions
based on the patient's awareness and change in the appearance of lesions on visual examination were
evaluated. In a previous study on the treatment effect of the clinical examination type of the lesions, there
was no difference in the treatment effect on reticular, erosive, and atrophic lesions, the treatment effect in
mixed reticular-erosive lesions was poor, and the lesions were more resistant to treatment than other
types [3]. In this study, steroid ointment did not improve symptoms in the erosive and plaque-shaped
lesions but was somewhat successful in other types. This may have been because of the extent and size
of the erosions and abrasion caused by the positional relationship between the teeth and prosthesis.

This study has some limitations. It involved a retrospective analysis of data from a single facility.
Furthermore, the sample size used in this study was not su�cient. OLP may be associated with Candida
infection, which may reduce the e�cacy of topical steroid application; however, this was not investigated
in this study. However, the number of cases of the atrophic, papular, plaque-like, and bullous forms of
lichen planus evaluated in this study was small, and more cases should be included future studies.

Conclusion
In this study, we clinically evaluated 124 patients with OLP. Even when clinically diagnosed as OLP, the
erosive form of OLP, especially when of the mixed type including the erosive form, often did not respond
to steroid treatment and had a higher risk of malignant transformation than other clinically diagnosed
types. Therefore, early histological examination is important.

Abbreviations
OLP, oral lichen planus

VAS, visual analog scale
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Figures

Figure 1

Age distribution of target patients
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Figure 2

Reason for coming to the hospital and main complaint
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Figure 3

Clinical visual type classi�cation of lesions
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Figure 4

Number of lesions by site
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Figure 5

Clinical type of biopsy performed
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Figure 6

a) Percentage of symptom improvement in cases prescribed topical steroids. b) Symptom improvement
rate in non-prescribed topical steroids


