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Introduction and Objectives. Lichen sclerosus (LSc) is a chronic inflammatory process of the skin characterized by its unique his-
tological features. It affects men and women of all ages, mainly in the anogenital area. The etiologies and exact pathophysiology are not
well-known; however, LSc can be considered a precursor to male genital squamous cell carcinoma. We aim, through this case-control
study, to potentially associate genital LSc with risk factors and certain patient characteristics in Lebanese adult males. Materials and
Methods. A nested case-control study design was chosen. Subjects enrolled were adult male patients who had a circumcision between
January 2010 and December 2020 at our university hospital, with a confirmed LSc diagnosis on pathology. Cases were matched with
controls by age with a ratio of 1:1, all of whom were circumcised and had a negative pathology report. Data collection consisted of
sociodemographic, behavioral, and past medical and familial history characteristics. Resuifs. A total of 94 patients were enrolled. The
mean age was 49.81 (+22.92) in the group of men with LSc. No significant differences in sociodemographic characteristics (age and
BMI) were found between the two compared groups. Smoking cannot predict LSc as opposed to alcohol consumption, which we found
to be a protective factor against the appearance of LSc (p = 0.027). Men with LSc had significantly higher rates of diabetes (p = 0.021)
and hypertension (p = 0.004). No associations were found between LSc and the presenting chief complaints, family history of LSc, and
past penile trauma. Conclusion. In this study, we were able to compare multiple variables between 47 circumcised patients diagnosed
with LSc and a control group. We found that LSc patients showed higher rates of diabetes and hypertension. A potential protective
effect of alcohol consumption is to be explored in future projects with bigger sample sizes and higher statistical powers.

1. Introduction

Lichen sclerosus (LSc) is an acquired mucocutaneous dis-
order of unclear etiology with a predilection to the ano-
genital area. Even though it remains uncommon,
extragenital manifestations exist and mainly concern the
oral mucosa and the skin. In males, LSc primarily occurs in
the genital area; anal involvements and extragenital mani-
festations are rarely found in this population [1]. Multiple
nomenclatures have denoted LSc throughout the years,
depending on emerging histological findings, clinical
manifestations, or even lesion sites. Male genital LSc has

been known as “balanitis xerotica obliterans” (BXO). This
term is currently used for very advanced cases of LSc [2]. LSc
affects both genders, with a female-to-male ratio varying
from 10:1 to 5:1. The exact prevalence is unknown. The
incidence ranges between 1/300 (0.33%) and 1/1000 (0.1%)
in both genders [2].

The main clinical manifestation of LSc, dyspareunia, is
the result of preputial and urethral dysfunctions. Although
LSc can be silent and asymptomatic, it presents a wide array
of sexual and urinary symptoms. The lesions can cause
pruritis, tears, and sometimes bleeding. Phimosis, para-
phimosis, and urethral strictures are some of the more
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common clinical signs. Subsequently, this dermatosis is
considered to have a high burden on the patient’s urinary
and sexual well-being [3].

The diagnosis of LSc is mainly clinical, especially when
the lesion is typical. A biopsy is seldom performed to
confirm the diagnosis but is reserved only for suspicious
cases of neoplasia, hyperpigmentation, or even for cases of
clinical uncertainty [4]. Most often, these preputial lesions
are described as atrophic plaques of ivory color or leuko-
derma, with sometimes the presence of hypertrophic scaly
patches with telangiectasia and sparse purpura. In some
cases, the glans can be eroded by the aforementioned lesions,
especially in its premeatal area [5].

Topical corticosteroids have become the first-line ther-
apy for LSc, having proven their efficacy. Symptoms are
mostly relieved within the first few days of therapy. Other
known alternatives and complementary therapies are
moisturizers and immunosuppressors, such as topical cal-
cineurin inhibitors, for patients who did not respond to the
ultrapotent corticosteroid therapy or in whom the mainstay
therapy is contraindicated [6]. In other cases, whenever
medical therapy proves to be ineffective, surgical in-
tervention is prompted. Circumcision is the main surgery
performed, alongside other additional procedures when
needed, such as a meatotomy or urethroplasty. Although
surgery is considered highly curative, recurrences may rarely
occur [7]. In addition, circumcision has been proven to play
an essential role in improving LSc patients’ quality of sexual
life [8].

The etiologies and exact pathophysiology of LSc are still
unknown, but what is known is that the connection between
genital LSc and squamous cell carcinoma (SCC) is well
established, and the prevalence has been estimated to be
between 2% and 8% [9]. Throughout the literature, many
assumptions were discussed but the subject is still debatable.
Edmonds et al. and his associates published multiple studies
about LSc, and suggested that genetic and environmental
factors, inflammation, autoimmunity, and urine exposure
play important roles in the pathogenesis of the condition;
a genetically defined autoimmune pathway has been the
most popular pathogenesis explored in the literature [3].

We aim, through this case-control study, to potentially
associate genital LSc with risk factors and certain patient
characteristics in Lebanese adult males.

2. Materials and Methods

2.1. Ethical Considerations. We started by obtaining the
Notre Dame des Secours—University Hospital (NDS-UH)
in Byblos, Lebanon’s Institutional Review Board approval
prior to data collection.

2.2. Study Design. We conducted a retrospective nested case-
control study on patients who underwent circumcision in
that establishment, between January 2010 and December
2020. All included cases were consenting male adults
(>18years of age) with a proven diagnosis of LSc on
pathology.
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2.3. Sample Selection and Matching. All cases of circumci-
sion were screened for possible eligibility; 48 of those with
a positive LSc diagnosis on pathology were selected. Only
one case was excluded since the patient was deceased.

All cases are male; therefore, the matching process was
based only on age, with up to a five-year margin. Besides age,
no other factors were matched, and controls were selected
randomly from patients who underwent circumcision with
normal foreskin found on pathology during the same period
(matching ratio 1:1).

2.4. Data Collection. Medical records for all patients were
pulled, followed by data extraction of variables of interest, to
minimize any recall bias. An excel sheet was filled with
sociodemographic characteristics, past medical history
(diabetes, hypertension, and others), habits, and allergies.
We followed the data extraction process with a subsequent
phone call to each subject to verify the accuracy and fill in
any missing data. All 94 patients were compliant and
consented to take part in this study. Alcohol consumption
behavior was assessed using the “Alcohol Use Disorder
Addiction Test” (AUDIT) which is a 10-item questionnaire
with scores ranging from 0 for participants with low risk of
addiction to 20+ for likely addicted patients [10].

2.5. Statistical and Data Analyses. SPSS v.28 (IBM SPSS Inc.,
Chicago, IL, USA) was used for the statistical analysis, with
a 95% confidence interval (CI) and subsequently a 5% margin
of error. We expressed quantitative values as averages and
standard deviations, whereas qualitative values as frequencies
and percentages. LSc associations with categorical variables
were evaluated using the Pearson chi-square or Fisher’s tests,
depending on conditions. Other associations with quantita-
tive variables were assessed using the independent samples ¢-
test. Cramer’s V was used to investigate the size of the effect of
statistically significant associations. The level of statistical
significance was set at p <0.05.

3. Results

Control and LSc groups were compared searching for sta-
tistically significant differences, pertaining to sociodemo-
graphic, behavioral, and medical history variables, alongside
the chief symptom on presentation (Table 1).

As planned, no significant age difference between both
groups was noted (p = 0.360). Furthermore, BMI, smoking
status, the chief presenting symptom, the presence or ab-
sence of allergies, past penile trauma, or a family history of
LSc were all found to yield no statistical difference.

Table 2 displays statistical associations between study
participants and alcohol use, diabetes, and hypertension.

A y” test of independence was performed to examine the
relationship between multiple sociodemographic and be-
havioral factors, the chief presenting symptom, and past
medical history on one side, against having LSc. We have
found that having diabetes is statistically associated with
developing LSc (y*=5.343, df=1, and p = 0.021) with an
OR =3.564.
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TaBLE 1: Sociodemographic and behavioral characteristics, medical
history, and presenting symptoms of study participants (N=94).

Variables Controls n=47 LSc n=47 p values

Age (mean + SD) 45.70+20.25 49.81+2291 0.360

BMI (mean + SD) 25.55+3.57 26.00+2.72 0.494

Presenting symptom 0.260
Phimosis 33 (70.2%) 23 (48.9%)
Dyspareunia 3 (6.4%) 5 (10.6%)
Recurrent infections 8 (17.0%) 10 (21.3%)

Dysuria 3 (6.4%) 6 (12.8%)
Accidental finding 0 (0.0%) 1 (2.1%)
White lesions 0 (0.0%) 2 (4.3%)

Smoking status 0.911
Nonsmoker 23 (48.9%) 21 (44.7%)

Current smoker 17 (36.2%) 18 (38.3%)
Previous smoker 7 (14.9%) 8 (17.0%)

Alcohol use 0.027
No 10 (21.3%) 20 (42.6%)
Low-moderate risk 37 (78.8%) 27 (57.4%)
High-addicted 0 (0%) 0 (0%)

Allergies 1.000
No 44 (93.6%) 45 (95.7%)

Yes 3 (6.4%) 2 (4.3%)

Diabetes 0.021
No 42 (89.4%) 33 (70.2%)

Yes 5 (10.6%) 14 (29.8%)

Hypertension 0.004
No 39 (83.0%) 26 (55.3%)

Yes 8 (17.0%) 21 (44.7%)

Penile trauma 0.495
No 47 (100.0%) 45 (95.7%)

Yes 0 (0.0%) 2 (4.3%)

Family history of LSc 0.435
No 45 (95.7%) 42 (89.4%)

Yes 2 (4.3%) 5 (10.6%)

BMI =body mass index. SD =standard deviation. LSc =lichen sclerosus.
Significant p values of p <0.05 are shown in bold.

Hypertension can also be added to the list of associated
diseases in our sample. (y*=8.428, df=1, and p = 0.004)
with an OR=3.938.

As for the magnitude of these associations, using
Cramer’s V as an effect size measurement [11], we found the
previously mentioned statistical relations to be of medium
(Cramer’s V =0.238) and strong (Cramer’s V approximately
0.3) magnitudes, respectively.

Regarding alcohol use, we have found that low-to-
moderate alcohol use was inversely associated with LSc
(x*=4.896, df=1, and p = 0.027). Having an OR of 0.365,
alcohol use could potentially be a protective factor against
LSc. That statistical relation is of medium strength (Cramer’s
V=0.228) [11].

4. Discussion

Our research efforts focused on the clinical associations of
LSc with medical and behavioral conditions. We have found
higher rates of diabetes mellitus in men suffering from LSc,
with an OR of 3.564 (1.165-10.903). This finding is well
supported by the literature. Hofer et al. have found that
diabetic patients were twice as likely to contract LSc in their

sample of 485 men. Other associations found in that sample
were a higher BMI and the presence of coronary artery
disease in patients with LSc. This led Hofer and his team to
support the hypothesis that lifestyle and metabolic variables
may facilitate the development of LSc [12]. In another study
conducted by Bromage et al., almost one third of diabetic
subjects had a preputial phimosis [13], which was also the
chief complaint of 23 patients in our sample inflicted with
LSc (48.9%).

In 2015, another team of researchers was able to argue
that hypertensive patients were twice as likely to develop
LSc. In our sample, this odds ratio is increased to approx-
imately four times. This study specifically links LSc to
multiple metabolic syndrome components, including hy-
pertension, an argument that does align with our findings
[14]. Both of the aforementioned studies also highlighted
that a higher than average BMI and smoking status were
linked with LSc, contrary to our work where no significant
associations were found [12, 14].

On the other hand, alcohol consumption was revealed to
have a protective effect against LSc with an OR of 0.365
(0.147-0.904) in our sample. To date, and after an extensive
search for published papers on that subject, no similar re-
sults were found. To explain this phenomenon, we are
reminded that LSc is of unclear etiology and is rather
multifactorial. Multiple papers have already postulated that
the etiology of LSc is probably the irritable effects of urine
[15, 16]. In our case, we would like to emphasize two sus-
pected hypotheses: autoimmunity and vascular compromise
of smaller terminal vessels [17].

The first hypothesis implies the presence of an auto-
immune mechanism for the appearance of LSc lesions in the
male genitalia. This pathway is poorly understood, especially
in men, since female genital LSc is more cumbersome and
thus more prone to better scientific research. The autoim-
munity hypothesis arises from papers associating patients
inflicted with LSc with autoimmune pathologies, high-
lighting a role for both cellular and humoral-mediated
pathways. One of the earliest works on the matter was
published in 1988, studying autoimmune disorders in 350
women with confirmed LSc on biopsy. They found that 42%
of their sample had autoantibody levels at more than 1:20
and that 21.5% were diagnosed with at least one
autoimmune-related disease [18]. Comparatively, a more
recent paper examining vulvar LSc puts this prevalence at
28% and demonstrates the presence of elevated circulating
autoantibody levels in their sample [19]. Contrarily, in an
observational and descriptive case series of 329 patients with
male genital LSc, only 7% of participants had autoimmune
disorders, whilst less than 1% had a family history of LSc [3].
Other papers were able to associate LSc with localized
scleroderma and morphea [20, 21] and autoimmune thyroid
disease [22], concomitant with the presence of the respective
positive serologic autoantibody titers. Furthermore, an in-
depth look into the presumed immunoregulatory factors of
LSc reveals a primordial role for CD4+, CD8+, and
FOXP3+T-regulatory cells, as evidenced by stained immu-
nohistology data from two different data sets [23, 24]. Taking
into consideration all the aforementioned arguments,
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TaBLE 2: Inferential statistics comparing LSc determinants for study participants (N = 94).

Variables Controls n=47 LSc n=47 p values OR (95% CI) Cramer’s V
Alcohol use

No 10 (21.3%) 20 (42.6%)

Low-moderate 37 (78.8%) 27 (57.4%) 0.027 0.365 (0.147-0.904) 0.228
Diabetes

No 42 (89.4%) 33 (70.2%)

Yes 5 (10.6%) 14 (29.8%) 0.021 3.564 (1.165-10.903) 0.238
Hypertension

No 39 (83.0%) 26 (55.3%)

Yor 5 (17.0%) 21 (44.7%) 0.004 3.938 (1.517-10.218) 0.299

LSc =lichen sclerosus. OR = odds ratio. 95% CI =95 percent confidence interval. The bold values represent OR < 1, to highlight the protective effect, and

Cramer’s V<0.3.

a postulated role for alcohol consumption becomes apparent.
An interference of alcohol with LSc immunoregulation is of
interest: impairment of CD4+ cell activation and proliferation
by S-adenosylmethionine (SAMe) after catalysis by methio-
nine adenosyltransferase II (MAT II). Ethanol, most com-
monly known as alcohol, reduces MAT II's enzymatic activity
by reducing the transcription of MAT2A. In consequence,
diminished intracellular SAMe levels lead to activation-
induced caspase-3-dependent cell death (AICD) in T helper
CD4+ lymphocytes [25]. Furthermore, other animal studies
have found that alcohol abuse leads to decreased splenic
cellularity and weight, and by consequence reduced numbers
of CD8+ T cells. In alcohol-fed mice, CD8+ cell proliferation
was proven to be reduced [26, 27]. Another theory was built
around a similar rationale, discussing a potential beneficial
role of alcohol consumption in oral lichen planus [28].

Second, metabolic syndrome may be incriminated in
LSc, as supported by our data. Moreover, Hofer et al. were
able to associate their sample of men with LSc with a higher
BMI than their control group and increased rates of diabetes,
a finding in common between both our investigations, in
addition to increased rates of coronary artery disease and
smoking [12]. Another published paper went to the extent of
suggesting oral glucose tolerance tests and tight medical
glycemic control as a way to improve cutaneous lesions in
patients with diabetes mellitus [29]. Subsequently, a pre-
sumed compromise of genital microvessels is included in the
multifactorial spectrum hypotheses of male genital LSc.

A protective effect of alcohol consumption on cardio-
vascular disease has been studied and proven on multiple
occasions in academic papers. Moderate alcohol consumption
is said to reduce the risk of diabetes mellitus type 2 by around
30% and lower the risk of mortality in diabetic patients [30].
In addition, moderate drinking was also linked to lower rates
of morbidity and mortality in cardiovascular diseases, such as
hypertension, peripheral artery disease, and strokes [31].
Another mechanism of action of alcohol on cardiovascular
protection is via modulating inflammation. Alcohol reduces
interleukin and C-reactive protein levels, resulting in a re-
duction of oxidative stress levels [32]. Vascular wall oxidative
stress, more commonly known as the increase of free radicals
fabrication at the expense of the physiological ability to
counterbalance this phenomenon by the use of antioxidants,
is essential in hypertension and vascular wall disease [33]. In

a similar fashion, researchers have found that moderate al-
cohol consumption reduces all risks of microvascular com-
plications in a cohort of diabetic patients [34].

Our study was limited by the sample size, which reflected
the nature of the disease in question. LSc is a rare disease,
thus the sample of only 47 affected patients was collected
from our center. This is a thought-provoking paper, in-
troducing new perspectives in understanding LSc on a global
scale. A larger sample could achieve considerable conclu-
sions regarding the role of alcohol consumption in LSc.

5. Conclusion

Our study aimed to compare multiple determinants between
47 circumcised patients diagnosed with LSc and a respective
age-matched control group. We have found that in our
sample, LSc was associated with increased rates of diabetes
and hypertension. A potential protective effect of alcohol
consumption was also found. Further research ought to be
conducted on this subject to confirm this established con-
nection between alcohol and LSc protections.
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