
Lichen planus (LP) is considered to be a T-cell-mediated inflammatory disorder. 
Inflammation is considered to produce disturbances of lipid metabolism which may 
affect the myocardium. Increased P-Wave Dispersion (PWD) is demonstrated as an 
independent risk factor for developing atrial fibrillation (AF). Hence the present study 
has been conducted to explore the possible relationship of oral lichen planus (OLP) with 
AF by the evaluation of PWD. Twelve-lead electrocardiographs (ECG) were obtained from 
45 OLP patients and 45 age and gender-matched healthy controls. The P-wave durations 
(Pmax and Pmin) were calculated in all 12 leads. The difference between Pmax and Pmin 
was defined as P-Wave Dispersion (PWD). After the PWD was recorded, the results were 
statistically analyzed. The study showed that PWD increased on surface ECG measurements 
in OLP patients who were otherwise asymptomatic in relation to cardiac conditions. The 
p value obtained was <0.001 which was highly significant. The present study suggests 
a highly statistically significant association of OLP with increased P-wave dispersion. 
Hence the patients with OLP should undergo cardiac evaluation and follow up for early 
detection of atrial fibrillation. 
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Introduction 
Lichen planus (LP), was first described by Wilson in 

1869, as an inflammatory disease of the skin and mucosa 
(1) Though it is of unknown etiology, alterations in cell 
mediated immunity are considered to be important (2) 
Krutchkoff et al. (3) reported that patients with oral 
lichen planus (OLP) have a higher tendency to develop 
carcinomas compared to individuals without OLP. Literature 
reviews have revealed an association of LP with various 
systemic diseases like autoimmune diseases (4), internal 
malignancies (4), hepatitis C virus (4), chronic liver diseases 
(5), viral infections (4) and factors like stress/anxiety (4), 
and others. It is also possibly associated with diabetes 
mellitus (5), hypertension (5), dyslipidemia (4) and also 
a risk of atrial fibrillation (6) One study in the past has 
expressed relationship between cutaneous LP and an 
increase in P-wave Dispersion (PWD) which indicates a 
risk of atrial fibrillation (6) However, association of oral 
LP with electrocardiographic changes are rarely found in 
the literature. 

LP is considered to be a T-cell-mediated inflammatory 
disorder, even though its pathogenesis is not fully 
understood. Inflammation is considered to produce 
disturbances of lipid metabolism such as an increase in 
serum triglycerides or decrease in high-density lipoprotein 
cholesterol. These lipid disturbances caused due to chronic 
inflammation participate in the increase of cardiovascular 
risk associated with dyslipidemia leading to a poor prognosis 

and cardiovascular disorders (6,7) Recent studies have 
found a close association between atrial fibrillation (AF) 
and inflammation (6,8). 

Atrial fibrillation is the most common sustained cardiac 
arrhythmia with an overall prevalence of 0.5% in the adult 
population. The prevalence rises with age, affecting 2% - 5% 
and 8% of those aged over 70 and 80 years respectively. 
Atrial fibrillation may be the first manifestation of many 
forms of heart disease. Atrial fibrillation is associated with 
significant morbidity and two-fold increase in mortality 
that are largely attributable to the effects of underlying 
heart disease and risk of cerebral embolism (9).

One of the currently significant and crucial contribution 
to the field of non-invasive electrocardiology is considered 
to be P wave dispersion (PWD) which is defined as the 
difference between maximum P wave duration (Pmax) and 
minimum P wave duration (Pmin) recorded from multiple 
surface electrocardiograph (ECG) leads. An increase in P 
wave dispersion demonstrates heterogeneous intra-atrial 
and inter-atrial conduction and discontinuous asymmetrical 
and anisotropic propagation of sinus impulses, providing a 
substrate that favours re-entry mechanisms (6,8).

The estimation of PWD is a reliable, non-invasive and 
a feasible variable with good reproducibility of intra-atrial 
and inter-atrial heterogeneity (6) It could be a useful 
method of identifying patients who are prone to suffer 
from AF. Several studies have shown that PWD has a 
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predictive value for atrial fibrillation in patients with various 
conditions (6,10-12) Increased PWD is demonstrated as an 
independent risk factor for developing atrial fibrillation, 
which is considered to be the most common perpetuated 
arrhythmia in the general population (6,10) It also increases 
the relative incidence of cardiovascular disease and 
mortality and thus decreases quality of life (6,10).

Though studies in the past have revealed an association 
between psoriasis and PWD (13,14), literature evidence 
of an association between LP and PWD is insignificant. 
Only one study done by Sahin M, et al, found that P-wave 
dispersion increased on the surface electrocardiographic 
measurements of LP patients (6) There is no literature 
evidence of any previous studies being carried out that 
revealed an association between oral LP and P-wave 
dispersion.

Hence the proposed present study is done to explore 
the possible relationship of oral LP with atrial fibrillation by 
the evaluation of P- wave dispersion and thus an attempt 
has been made to predict the underlying unidentified risk 
of developing atrial fibrillation in these patients.

The present study aimed to study the relationship of 
OLP and Atrial Fibrillation by the evaluation of P-wave 
dispersion.

Material and Methods
This study was conducted after obtaining the ethical 

approval from the Institutional Ethics Committee of Sri 
Ramachandra University. All patients with a clinical and 
histopathological diagnosis of OLP between the ages of 18 
to 70 years were included in the study. Patients under 18 
years of age and over the age of 70 years were excluded 
from the study. Patients with known cardiovascular 
disease, acute/chronic respiratory disease, chronic kidney 
disease, chronic liver disease, muscular dystrophy or other 
musculoskeletal disorders, cerebrovascular disease/accident, 
endocrine disorders, sleep apnea, rheumatoid arthritis, 
scleroderma, chronic dermatological disorders (psoriasis), 
haemodialysis, neurological disease, patients with other 
diseases overlapping with a risk of subclinical or clinical 
cardiovascular disorder such as diastolic dysfunction, 
structural and valvular disease, arrhythmias, pulmonary 
hypertension, diabetes mellitus, obesity, hyperthyroidism, 
patients on any other systemic medications, patients with a 
history of smoking and alcoholism and patients not willing 
to consent were also excluded from the study. 

Methodology
Forty-five OLP patients (Group P) and forty-five age and 

gender-matched healthy controls (Group C) were included 
in this clinical study. All subjects provided presenting 
complaints, detailed medical histories, including the illness 

history, previous drug usage (including gold salts, beta 
blockers, thiazide diuretics, furosemide, spironolactone, 
antimalarials, penicillamine, antihypertensives, nonsteroidal 
anti-inflammatory drugs and tetracycline) and underwent 
clinical examinations. None of the patients were on 
treatment for systemic diseases at the time of investigation 
(6) Patients diagnosed clinically with OLP underwent 
an incisional biopsy to histopathologically confirm the 
diagnosis.

Every subject in Group P and Group C were subjected 
to the following investigations:

1. Systolic and diastolic blood pressures were measured 
after a 5-min rest and again 10 min later, the mean value 
of both measurements was used.

2. The following levels were determined in samples 
collected between 8 and 9 AM after a 12-h fasting period:

- Fasting and postprandial blood glucose levels 
- Complete blood count 
- 12- hour fasting lipid profile
- Thyroid profile
- Liver and renal function tests
Twelve-lead electrocardiogram and P-wave duration 

analysis
Twelve-lead ECGs were obtained after a 10-min rest 

in a supine position with 20-mm/mV amplitude and 50-
mm/s rates with standard lead positions using commercially 
available machinery (MAC 500 GE Medical Systems). 
The point at which the first atrial deflection crossed the 
isoelectric line was defined as the beginning of the P-wave 
and the point at which the atrial deflection returned to the 
isoelectric line was defined as the end of the P-wave. The 
Pmax and Pmin were calculated in all 12 leads on the ECG 
and the difference was defined as P-wave dispersion (11). All 
measurements were performed after being blinded to the 
patient’s clinical status. The measurements were obtained 
manually with the help of divider, scale and a magnifying 
glass to define the electrocardiographic deflection (Fig. 1).

Statistic Analysis
After the P wave dispersion was recorded, the results 

were statistically analyzed using SPSS 16.0 version.  To 
describe about the data descriptive statistics mean and 
Standard Deviation (SD) were used. 

Results
The OLP group (Group P) consisted of 36 females and 

9 males with a mean age of 41.3 years and the control 
group (Group C) consisted of 38 females and 7 males with 
a mean age of 38.3 years. The results were calculated using 
Independent t-test. 

In Group P the minimum value of maximum P wave 
duration (Pmax) is 80 ms and maximum value is 140 ms. 
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The minimum value of minimum P wave duration (Pmin) 
is 40 ms and maximum value is 60 ms. The minimum value 
of P wave dispersion (PWD) is 40 ms and maximum value 
is 80 ms. The mean value of Pmax was 110.67 ms with 
SD 11.75. The mean value of Pmin was 55.56 ms with SD 
9.42. The mean value of PWD was 55.11 ms with standard 
deviation 12.17 (Table 1).

In Group C, The minimum value of P max is 80 ms and 
maximum value is 120. The minimum value of P min is 40 
and maximum value is 80. The minimum value of PWD is 
20 and maximum value is 60. The mean value of Pmax is 
98.22 ms with SD 9.36. The mean value of Pmin is 60.00 
ms with SD 11.28. The mean value of PWD is 38.22 ms with 
SD 10.28 (Table 1).

The mean values of PWD with standard deviation for 
the Group P and Group C were compared using Student’s 
Independent t-test and the p value was calculated. It is 
<0.001 which is statistically highly significant (Table 1).

Discussion
The present study was conducted to evaluate P wave 

dispersion (PWD) in patients who are clinically and 

histopathologically diagnosed as OLP as PWD has been 
proven to be a reliable method with a sensitivity of 83% 
and specificity of 85% and a positive predictive accuracy of 
89% to identify patients who are at risk of atrial fibrillation 
(AF) (6,11) and also has been shown to have a significant 
association with OLP (11). 

Though the association of oral diseases with various 
systemic diseases has been proven beyond doubt, the 
prediction of AF in OLP patients has not been studied 
extensively in spite of some scanty reports suggesting the 
same (6) Various inflammatory markers including cytokines 
like IL-6, TNF-alpha, IL-10, IL-4 and increased oxidative 
stress are important mediators in the causation of a 

Table 1. Mean values (ms) and standard deviation of Pmax, Pmin and 
PWD in Group P and Group C

Group P (n=45) Group C (n=45) t-value p-value

Pmax 110.67 ±11.75 98.22 ± 9.364 - -

Pmin 55.56 ± 9.42 60.00 ± 11.282 - -

PWD 55.11 ± 12.17 38.22 ± 10.289 7.107 <0.001

Figure 1. Electrocardiograph depicting P-Wave Dispersion.
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variety of cardiovascular disorders such as atherosclerosis, 
dyslipidaemia, arrhythmias, stroke, chronic heart failure 
(6,15-17) Similarly, various cytokines including IL-2, IL-4, 
IL-6, IL-10, TNF-alpha, IF- alpha, IF- gamma and TGF-beta, 
increased oxidative stress and reactive oxygen species are 
involved in the pathogenesis of LP (18) This similarity and 
association has not been studied extensively and hence 
has been investigated in the present study.

The study conducted by Sahin M et al., had demonstrated 
a prolonged PWD in LP patients without other conditions 
that could increase the PWD such as coronary artery 
disease, systolic heart failure, hypertension, arrhythmia, 
antiarrhythmic treatment, obesity, valve disease, pulmonary 
hypertension, sleep apnea syndrome, chronic obstructive 
lung disease and neurological disease (6) Similarly, in the 
present study the patients with above conditions were 
excluded. Additionally, a few more conditions that have 
been reported to cause a prolongation of PWD such as 
chronic renal disease (19), patients undergoing hemodialysis 
(20), chronic liver disease (19), patients with history of 
alcohol intake (19), diabetes mellitus (21), rheumatoid 
arthritis (22), scleroderma (23), psoriasis (13), anemia (24), 
hyperthyroidism (19) and patients with history of smoking 
(19) were excluded, thus broadening the exclusion criteria 
which was not done in the previous study.

Similar to a previous study (6), in the present study 
PWD was calculated manually on the ECG. Though digitized 
methods are of better accuracy, manual method of 
calculation has been reported in various studies to measure 
PWD to the hundredth of a millisecond (19).

Various studies on P wave indices in patients with 
variety of cardiac and non-cardiac conditions have been 
reported in the literature which comprised of matched 
normal individuals serving as controls and the PWD in 
these studies in the controls ranged from 28.0±7.0 (10) 
to 52.1±2.0 ms (25). The largest identified community 
study among the healthy Greek population, demonstrated 
a mean PWD of 38.4 ms (20). In the Turkish population, 
PWD was extensively studied and of the various studies 
the value of PWD in the referent healthy controls ranged 
from 20.0 to 45.6 ms. (23,24,26). A study conducted in 
Cuba reported a PWD of 40.0±12 ms among the healthy 
controls (27) and another study in Cuba had a reference 
value of PWD as 38.0±10.0 ms (28). A study conducted 
among the Chinese demonstrated the average PWD in 
healthy subjects as 28.9±10.7 ms (29). Despite the volume 
of studies, P wave indices reference (“normal”) values have 
not been standardized (19).  

In the absence of a standardized value of PWD, the 
result obtained from present study when compared to the 
above mentioned studies, it was noted that the mean PWD 

of the controls which was 38.2±10.28 ms was matching 
with the mean PWD of the largest identified community 
study among healthy Greek which was reported as 38.4 ms 
(20). It was also similar to the studies conducted among 
the Cuban population (40.0±12) (28) and the Chinese 
population (28.9±10.7 ms) (29).

The mean value of PWD of the patients with OLP in the 
present study was 55.11± 12.17 ms. This value was greater 
than the value of mean PWD in OLP patients in the study 
conducted by Sahin M et al. (6), which was 39.9±12.9 ms 
possibly due to the level and extent of inflammation which 
is higher in OLP than cutaneous LP since cutaneous LP is 
self-limiting whereas OLP is chronic and may persist up to 
25 years (1) and rarely undergoes spontaneous remission 
and is a potential source of significant morbidity (30). 

Although patients with 5 different clinical manifestation 
of OLP were enrolled in the study, no subgroups were formed 
to categorize the clinical types of OLP in the present study 
to evaluate and compare the significant difference of PWD 
between them.

The lack of evidence of a reference value of PWD in 
healthy individuals and the limited sample size are the 
limitations to the present study. A large population based 
study is necessary to determine a standardized reference 
value for healthy individuals. However, the reference value 
that was obtained in our study controls is comparable to 
the value obtained among the healthy Asian population, 
which may be considered as a reference value for future 
studies (29).

Various factors and conditions have been attributed to 
cause AF and OLP could also be considered as a potential 
risk factor for AF. The present study necessitates the need 
for evaluation of the presence of AF in patients with OLP 
who are otherwise asymptomatic in relation to cardiac 
conditions.

The present study showed that PWD increased on 
surface ECG measurements in otherwise asymptomatic 
OLP patients. The p value obtained was <0.001 which was 
highly significant and was in agreement with a previous 
study (6), in which PWD was significantly higher in LP 
patients than in the healthy controls.  

The value obtained from the healthy controls though 
may not be a true reflection of PWD of this population, it is 
comparable to the value obtained in the Asian population 
and henceforth may be considered as a reference value for 
future studies. In spite of the limited sample size, the result 
of the present study indicates a possibility of occurrence 
of AF in an otherwise asymptomatic patients with OLP and 
hence emphasizes the need for evaluating cardiovascular 
disease particularly atrial fibrillation in patients with OLP 
using PWD.

Thus the present study suggests a highly statistically 
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significant association of OLP with increased PWD and 
hence it can be construed that OLP may be a potential 
risk factor for causing AF. Hence the patients with OLP 
should undergo cardiac evaluation and follow up for early 
detection of AF. However, the study also suggests the need 
for further evaluation in a larger sample for the association 
of OLP with atrial fibrillation. 

Resumo 
O líquen plano oral (LPO) é considerado um distúrbio inflamatório 
mediado por células T. Acredita-se que a inflamação produza distúrbios 
do metabolismo lipídico que podem afetar o miocárdio. Uma dispersão 
de onda-P (DOP) aumentada é demonstrada como um fator de risco 
independente para o desenvolvimento de fibrilação atrial. Assim, o presente 
estudo foi conduzido para explorar a possível relação de LPO com fibrilação 
atrial pela avaliação por meio de DOP. Eletrocardiogramas (ECG) de 12 
derivações foram obtidos de 45 pacientes com LPO e 45 controles saudáveis 
com idade e sexo equiparados. As durações das ondas P (Pmax e Pmin) 
foram calculadas em todas as 12 derivações. A diferença entre Pmax e 
Pmin foi definida como DOP e os valores analisados estatisticamente. O 
estudo mostrou que DOP aumentada nos ECG de superfície dos pacientes 
com OLP que eram assintomáticos em relação a condições cardíacas. O 
valor p obtido foi <0,001, altamente significativo. O presente estudo sugere 
uma associação altamente significativa estatisticamente entre OLP a DOP 
aumentada. Assim, os pacientes com OLP devem ser submetidos a avaliação 

cardíaca e acompanhamento para detecção precoce da fibrilação atrial.
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