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Abstract

Background: Oral lichen planus (OLP) is considered a chronic autoimmune inflammatory disease.
The current research intends to compare oral hygiene, periodontal health, and decayed, missing, and
filled teeth (DMFT) indexes in patients with OLP and healthy individuals.

Methods: A case/control study was carried out on patients with oral lichen planus referred to Tabriz
Dental Faculty. The sample population of the present investigation was 46 patients and 46 healthy
individuals (control group) whose demographic characteristics were similar. Clinical and
histopathologic examinations were resorted to select the patients. Using the availability sampling
method, a similar healthy person was selected for each lichen planus patient. The five indexes of OHI-
s, PI, GI, BOP, and DMFT were measured for each group, and the statistical analysis was run using
SPSS version 21 and the Mann-Whitney U test.

Results: Both groups consisted of 97.8% female and 2.2% male. The average age and standard
deviation of lichen planus patients were 44.13 and 9.83, respectively, and for healthy subjects, 44.22
and 10.30, respectively. The average index of OHI-s in lichen planus patients was 1.44, and in healthy
subjects, it was 1.28. The average bleeding on probing (BOP) was 5.47 in patients and 2.78 in healthy
subjects. The study revealed significantly higher BOP rates in patients. The average Pl was 0.78 in
patients and 0.77 in healthy subjects. The average Gl was 0.69 in patients and 0.64 in healthy subjects.
The average DMFT index was 15.63 in patients and 16.69 in healthy subjects.

Conclusion: The results show that there is a significant difference only in the BOP index between
patients with oral lichen planus and healthy subjects.
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Introduction

Oral lichen planus (OLP) is taken into account
as one of the most common oral mucosal
lesions that was initially described and named
by Dr. Wilson in 1896 (1). OLP is a chronic
autoimmune inflammatory disease of the oral
mucosa. A recent study demonstrated that the
prevalence of this disease in the world was
1.01%, more among females than males (2).
The cause of OLP is not known yet. However,
cell-mediated immunodeficiency is involved in
the etiopathogenesis of this disease. The
immunological process contributes to the
aqueous degeneration of basal cells (3). Thus,
genetic, infectious, medicinal, immunological,
neurological, and psychological causes are
discussed as the cause of a disease stemming
from T cells in which CD8+ cells provoke
apoptosis of the basal cell layer of the oral
epithelium (4). The clinical features of OLP
might range from hardly visible small white
lesions to large lesions that involve the entire
oral mucosa (5). OLP might undergo
symptomatic exacerbation and remission
periods and be prolonged for many years. The
disease often hurts the buccal mucosa, tongue,
gums, and rarely the lips, palate, and floor of
the mouth (6). In OLP patients with
erythematous gingival lesions, a biopsy is
needed as lines or papules may be difficult to
find. Direct  immunofluorescence is
advantageous in differentiating the types of
OLP from pemphigus, pemphigoid, and linear
bullous dermatosis (LABD) (7). Dental caries,
as one of the most prevalent human diseases,
influences more than 99% of people. The
prevalence of caries has decreased in many
developed countries, while its intensity and
prevalence are anomalous in many developing
countries (8). Rai et al. showed that Gingival
Index (GI), Russell's Periodontal Index (PI),
and Bleeding on Probing (BOP) index were
higher in lichen planus patients; that is, there is
a relationship between the patient's periodontal
conditions and lichen planus (9). In another
study, Nishi et al.investigated the DMFT index
in Jamaica, Senegal, Sweden, England, Sri
Lanka, the United States, North Africa,
Scotland, France, Nicaragua, Honduras,
Bolivia, Costa Rica, and a state of Mexico, and
found the median of DMFT index as a suitable
criteria of the oral hygiene (10). Kamel et al.
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demonstrated that oral lichen planus reduces
oral hygiene and has a negative influence on
periodontal health (11). In an investigation,
Holmstrup et al. stated that controlling oral
hygiene can decrease symptoms of gingival
lichen planus (12). The medical diagnosis is
often predicated on clinical findings. The
reticular and white lines (Wickham striae) and
wounds, which are often bilateral and
symmetrical, are the main characteristics of the
disease. =~ However, diagnosis  without
histopathological ~ findings  might  be
impossible; for example, the lesions on the
dorsal surface of the tongue are difficult to
distinguish from leukoplakia (13).
Furthermore, in the case of unilateral erosive or
atrophic lichen planus or plaque-like lichen
planus and Wickham's lines not being clear,
performing histopathology tests might be
necessary (14). Due to the significance of the
problem, the present study was carried out to
compare the indexes of oral hygiene,
periodontal health, and DMFT in patients with
oral lichen planus and healthy individuals.
Methods

The present case-control type of study was
conducted on oral lichen planus patients
referred to Tabriz Dental Faculty. According to
the results of Soares et al., the mean (standard
deviation) of the DMFT index in patients and
healthy people was found to be 4.18+4 and
3.3+1.88, respectively (15). Using a Type |
error equal to 5 percent and a power of 80
percent, the sample size of 41 for each group
was obtained. To increase the validity of the
study, 10% was added to the sample size, upon
which 46 samples were taken into account.
The subjects in the case and control groups
were similar in terms of some characteristics,
such as demographic characteristics (age,
gender, etc.). Among the inclusion criteria, age
above 12 years, white lesions in clinical
examinations, and positive histopathologic
results of lichen planus were taken into
account. On the other hand, the exclusion
criteria were age below 12 years, reaction to
medicinal lichenoids, having infectious
diseases, and absence of lichen planus
microscopically.

Methodology

In the present study, the patients' OHI-s, PI, Gl,
BOP, and DMFT indexes were calculated and
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recorded. Finally, the relationship between oral
lichen planus lesions and the mentioned
indexes in the patients under study was
investigated. Simplified Oral Hygiene Index
(OHI-s): The Simplified Oral Hygiene Index
(OHI-s) differs from the original OHI in the
number of tooth surfaces scored (6 instead of
12). The method of selecting the surfaces to be
scored and the scores are different. The criteria
used to assign scores to tooth surfaces are
similar to those used for the OHI (Oral hygiene
Index). OHI-s like OHI has two components:
Debris Index and Calculus Index. Each index is
based on the numerical indices that indicate the
amount of debris or mass on the pre-selected
surfaces of the tooth. The OHI-s examines the
six surfaces of four posterior and two anterior
teeth (16). Russell's Periodontal Index (PI):
Russell developed the PI criteria (0, 1, 2, 6, and
8) according to the signs of periodontitis and
the sequence in which they usually appear, that
is, inflammation, pocket formation, and no
function. Although PI is often considered a
scaled categorical scoring system, it is, in fact,
a weighted categorical scoring system.

In 1967, Russell reformulated the therapeutic
needs model based on PI. For instance, PI
scores in the range of 0.1-1.0 require simple
prophylaxis,  0.5-1.9  require  minimal
periodontal treatment, 1.5-5.0 require complex
and prolonged treatment, and 4.0-8.0 require
complete tooth extraction. As Pl was the first
periodontal index, it has been widely used in
epidemiological studies  of  multiple
populations, among which the first two
national surveys in the United States can be
enumerated. The principal advantages of Pl are
that calibration of the tester is easy, the method
is expeditious, and minimal equipment is
needed (17). Gingival Index (GI): The gingival
index (GI) scores each oral area on a scale of 0
to 3, in which 0 is normal, and 3 is severe
inflammation, determined by edema, redness,
swelling, and spontaneous bleeding. Upon the
presence or absence of bleeding on probing,
this measurement is mild. Each tooth is scored
in four sites, the average of which can be
determined for a single tooth (13). Bleeding on
Probing (BOP): To test BOP, the probe is
carefully introduced to the bottom of the pocket
and slowly goes laterally along the pocket wall.
However, sometimes, bleeding happens when
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the probe is removed. In other cases, it occurs
within a few seconds. Thus, the physician
should examine bleeding again 30 to 60
seconds later. However, as a single test, BOP
might not be a good predictor of progressive
loss of continuity. Nevertheless, its absence is
a supreme predictor of periodontal stability.
When bleeding is present at multiple sites in an
advanced illness, BOP is a good indicator of
progressive loss of continuity (14). Decayed,
missing, and filled teeth(DMFT): DMFT is an
index to measure the level of oral hygiene and
dental caries. It is defined as "the total of
decayed permanent teeth, to be missed because
of caries or restored because of caries" (8). To
measure this index, the number of missing,
decayed, and restored teeth was calculated and
recorded.

Data analysis

SPSS version 21 software was utilized to
analyze the data. Mann-Whitney U tests were
used to compare the case and control groups.
Results

In the current study, 46 healthy individuals and
46 patients with oral lichen planus were
investigated. For both groups, 97.8% were
female and 2.2% were male. The average age
in lichen planus patients was 44.13+9.83 years,
and in healthy subjects, 44.22+10.3 years.
Diagram 1 demonstrates the results of the
comparison of oral hygiene index (OHI-s) in
patients with oral lichen planus and healthy
subjects. The diagram below shows that the
OHI-s index is 1.44+0.59 in the lichen planus
group and 1.28+0.76 in healthy subjects.
According to the Mann-Whitney test, there is
no significant difference in OHI-s index
between patients with oral lichen planus and
healthy subjects.

The results of comparing the periodontal health
indexes (PI, GI and BOP) in patients with oral
lichen planus and healthy subjects are shown in
Table 1.

The results of the above table represent that
BOP in the lichen planus group is 5.47+4.30
and in healthy people 2.78+3.37. According to
Mann-Whitney test, the BOP level in patients
with oral lichen planus is significantly higher
compared to healthy subjects. Pl index is
0.78+0.50 in lichen planus group and 0.77+0.7
in healthy subjectse. Mann-Whitney test
unravels no significant difference in Pl index in
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patients with oral lichen planus and healthy
subjects. Gl index is 0.69+0.40 in lichen
planus group and 0.64+0.47 in healthy
subjects. Comparing the case and control
groups, the Mann-Whitney test shows no
significant difference in GI index.

The DMFT index was 15.63+4.562 in the
lichen planus group and 16.69+6.89 in healthy
subjects. Upon the Mann-Whitney test, there is
no significant difference in the DMFT index
between patients with oral lichen planus and
healthy subjects (Table 2).

Discussion

Oral lichen planus lesions are achy and can
constrain the patient's capacity to maintain
good oral hygiene, making them susceptible to
periodontal disease in the long run. The results
of the current research unravel that, among the
periodontal health indexes, the amount of BOP
was significantly higher in the lichen planus
group. However, despite the higher average in
the Lichen planus group, the Pl and GI indexes
were not significantly different when
comparing the case and control groups. Along
with the present study, the meta-analysis study
of Sanadi et al. (2023) also revealed that
bleeding on probing (BOP) and pocket depth
(PD) were significantly higher in lichen planus
patients. Still, there was no significant
difference in other indexes between healthy
subjects and lichen planus patients. (18). The
systematic study and meta-analysis of Nunes et
al. (2022) found a significant relationship
between the severity of periodontal disease and
Pl, GI, PD, and CAL indexes with oral lichen
planus (19). The contradictory results might be
due to the severity and type of lichen planus
disease. Although in Arya et al. (2024) study,
the plague index, gingival index, and BOP
index were higher in lichen planus patients than
in healthy subjects, in reviewing the type of
lichen planus, it was observed that the
difference between reticular oral lichen planus
group (a less severe form of oral lichen planus)
and control group in terms of gingival index,
plaque index, BOP, probing pocket depth and
clinical adhesion score is not statistically
significant (20). Conducting a study on the risk
factors of oral precancerous lesions in lichen
planus patients with and without chronic
periodontitis, Huang et al. (2024) found that in
patients with lichen planus, the odds ratio of
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periodontal disease is higher (OR=2.24).
Therefore, periodontal disease increases the
possibility of developing precancerous lesions
in patients with OLP (21). The small sample
size of the patients under study is one of the
limitations of the study, which can also
influence the results. There was no significant
difference in the caries index of lichen planus
and healthy subjects in the present study.
According to the investigation by Nishi et al.
(2002), the median index of DMFT is a suitable
criterion for oral hygiene (10). In the present
study, there was no significant difference in
oral hygiene index (OHI-s) between lichen
planus and healthy subjects. However, the
severity and type of lichen planus disease are
different in diverse studies. The erosive lichen
planus (ELP) is persistent and painful for
patients, thus they cannot maintain their regular
oral hygiene, leading to the deposition of
plaque and calculus; this can aggravate the
condition and increase the likelihood of long-
term periodontal disease (18). Contrary to the
current study, Soares et al. (2011) underscored
a statistically significant difference in OHI-S
and DMFT of lichen planus patients and
healthy individuals (15). Albaghli et al. (2021)
revealed a significant relationship between
plaque index and clinical manifestations and
brushing frequency. However, there was no
statistically significant difference in terms of
gingival index and brushing frequency (22). In
a case study of a patient with lichen planus and
active periodontal therapy, Chang et al. (2022)
stated that OHI-s should be recorded at all
regular visits as a criterion of oral hygiene to
test the patient's ability to manage oral hygiene.
These researchers emphasized that plaque
control can improve the prognosis of OLP (23).
Holmstrup et al. demonstrated that controlling
oral hygiene can decrease the symptoms of
gingival lichen planus (12). In another
research, Antonenko et al. showed a
relationship between oral hygiene and erosive
lichen planus (24). Oral lichen planus alone
might not be responsible for the deterioration
of the periodontal condition. However, the
accumulation of plaque and calculus makes it
worse in cases of OLP due to lack of proper
oral hygiene. Therefore, the primary treatment
should be controlling the accumulation of
plaque and calculus and improving the oral and
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dental hygiene practices of patients, which
leads to the healing of the lesion and can relieve
the condition (19). Ulcerated areas make oral
hygiene  practices such as  brushing
complicated, as they can lead to severe pain,
discomfort, and bleeding gums. Poor oral
hygiene also deteriorates periodontal health
and negatively influences the process and result
of OLP. Therefore, oral hygiene practices
followed by patients should be effective and
efficient but mild to promote the recovery of
periodontal health (15). Plaque control, proper
brushing  techniques, and  periodontal
treatments when necessary seem rational.
Thus, regular follow-up visits for -early
diagnosis and treatment of gum and periodontal
diseases will be useful in improving the
patient's quality of life (21). It needs to be noted
that many mediating variables like gender, age,
smoking and alcohol consumption, systemic
diseases, genetics, and oral hygiene influence
oral lichen planus disease and, as such, might
change the results of studies. Thus, further
studies need to be carried out in order to
research more controlled sample populations
based on the above variables (smoking and
alcohol consumption, systemic diseases,
genetics) and based on the types of lichen
planus, removing potential confounding
variables (19).

Conclusion

BOP was significantly higher in the lichen
planus group, but the Pl and GI indexes in the
lichen planus group did not differ significantly
from healthy subjects. Besides, there was no
significant difference in dental caries index
between lichen planus and healthy subjects.
Oral hygiene index (OHI-s) was not
significantly different between lichen planus
and healthy subjects.
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OII.P CON'II'ROL
Diagram 1. Comparison of Oral hygiene Index (OHI-s) in patients with oral lichen planus and

healthy subjects

Table 1. Comparison of periodontal health indexes in patients with oral lichen planus and healthy
subjects

N M SD P value

oral lichen planus |46 5.4783 |4.30885 <.001
BOP

healthy subjects |46 2.7826 |3.37252

oral lichen planus |46 .7815 50707 0.417
Pl

healthy subjects |46 1743 .70733

oral lichen planus |46 .6993 40048 319
Gl

healthy subjects |46 .6413 47054

P VALUE: Mann-Whitney U

Table 2. Comparison of DMFT index in patients with oral lichen planus and healthy subjects

N M SD P value
oral lichen planus |46 15.6304 |4.56245 0.212
healthy subjects |46 16.6957 |6.89563

P VALUE: Mann-Whitney U
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