[Downloaded free from http://www.ijpvmjournal.net on Saturday, May 6, 2017, IP: 176.102.232.188]

- Review Article

Penile Inflammatory Skin Disorders and the Preventive Role of

Circumcision

Abstract

Penile inflammatory skin conditions such as balanitis and posthitis are common, especially
in uncircumcised males, and feature prominently in medical consultations. We conducted a
systematic review of the medical literature on PubMed, EMBASE, and Cohrane databases using
keywords “balanitis,” “posthitis,” “balanoposthitis,” “lichen sclerosus,” “penile inflammation,” and
“inflammation penis,” along with “circumcision,” “circumcised,” and ‘“uncircumcised.” Balanitis
is the most common inflammatory disease of the penis. The accumulation of yeasts and other
microorganisms under the foreskin contributes to inflammation of the surrounding penile tissue. The
clinical presentation of inflammatory penile conditions includes itching, tenderness, and pain. Penile
inflammation is responsible for significant morbidity, including acquired phimosis, balanoposthitis,
and lichen sclerosus. Medical treatment can be challenging and a cost burden to the health system.
Reducing prevalence is therefore important. While topical antifungal creams can be used, usually
accompanied by advice on hygiene, the definitive treatment is circumcision. Data from meta-analyses
showed that circumcised males have a 68% lower prevalence of balanitis than uncircumcised males
and that balanitis is accompanied by a 3.8-fold increase in risk of penile cancer. Because of the high
prevalence and morbidity of penile inflammation, especially in immunocompromised and diabetic
patients, circumcision should be more widely adopted globally and is best performed early in infancy.
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hyphae (filamentous structures of yeast)
breach the epidermal barrier of the host
cell.B! A strong direct link of C. albicans
antibodies with schizophrenia in men,
independent of potential confounders, has
been reported.[

(posthitis), or both (balanoposthitis) are
common.!"? They are painful and can be
associated with penile bleeding, lichen
sclerosus (LS), and complications such
as phimosis and paraphimosis. Fungal
infections are usually responsible, most
commonly involving the yeast, Candida
albicans, potentially  associated with
polymicrobial ~ flora.?!  Genital  yeast
infection (termed “candidiasis” or “thrush”)
is uncommon in healthy individuals, but
in immunocompromised individuals, such
as those with HIV infection, in diabetic
and cancer patients C. albicans can
also cause bloodstream infection with
serious  consequences.!  Globally, the
annual incidence of C. albicans infection
is approximately 400,000, most cases
occurring in economically developed
regions.! The attributable (27%) mortality
rates are very high.™ Infected individuals
are less able to mount a cytokine response to

Penile  inflammatory  conditions can
occur at any age, being more common
in males with primary phimosis, and can
also cause secondary phimosis. Recent
evidence-based policy statements recognize
that circumcision can protect against penile
inflammation.[”-'%

The present review discusses the various
penile inflammatory skin conditions and the
protective role of circumcision.

Methods

The PubMed, EMBASE, and Cochrane
databases were searched on May 15,
2016, for “balanitis,” “posthitis,”
“balanoposthitis,” “lichen sclerosus,”
“penile inflammation,” and “inflammation
penis.” We then searched for publications
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matching one or more of the keywords “circumecision,”
“circumcised,” or “uncircumcised” plus one or more of
the keywords above. EMBASE and Cochrane database
searches did not identify additional articles. The title and
abstract of each article retrieved was used to judge whether
it was of sufficient quality to merit detailed review.
Inclusion criteria included either nonduplicated original
data or a meta-analysis of original data, and peer-reviewed
journal publication. Reference lists were searched for
additional articles. Major reviews were used for presenting
clinical background.

Results and Discussion

Articles included

Figure 1 shows the results of the search strategy we used.
Balanitis

Clinical presentation and causes

Balanitis presents with mild burning, pruritis, itching,
swelling, erythematous patches, and plaques or bullae
involving the glans penis, satellite eroded pustules and moist
curd-like accumulations! [Figure 2]. In uncircumcised
men, the foreskin is often involved (balanoposthitis).!!!
Balanitis has worse clinical presentation in diabetic and
immunocompromised patients, with fulminating edema or
ulcers in severe cases.[!

Poor hygiene is the most common cause. Irritant balanitis
can result from exposure to medications, such as some
common antibiotics, and to allergens, including latex
condoms, propylene glycol in lubricants, some spermicides,
and corticosteroids. Ammonia, released from urine by
bacterial hydrolysis of urea, can induce inflammation of the
glans and foreskin. Another common irritant responsible
for contact dermatitis is frequent washing with soaps
containing topical allergens or irritants.

Search PubMed, EMBASE, and Cochrane
databases for “balanitis,” “posthitis,”
" “lichen " “penile
inflammation,” “inflammation penis”

Search PubMed for “circumcision,” “circumcised,”
or “uncircumcised,” in combination with each
respective keyword “balanitis,” “posthitis,”
“balanoposthitis,” “lichen sclerosus,” “penile
inflammation,” “inflammation penis”

l l

Number of publications retrieved from
PubMed searches = 1083, 58, 244, 1378,
1350, 1311, respectively.

No additional publications from searches of
other databases

Number of publications retrieved from PubMed
searches for “circumcision,” “circumcised,”
“uncircumcised,”
each in combination with “balanitis = 244, 45, 53,
respectively;
each in combination with “posthitis” =5, 0, 0;
each in combination with “balanoposthitis” = 43, 11, 16;
eachin ination with “penile infl. ion” =
244, 47, 58;
each in combination with “inflammation penis” =
237,46, 57.

No additional publications from searches of other
databases

T

v

searches of these yielded
Number of publications that met our [—> another 8 journal articles and 4
inclusion criteria = 99 relevant online documents by

I Total = 108 | authoritative medical bodies

Figure 1: Search strategy and results

Microbiology of balanitis

Various bacterial species and yeasts under the foreskin
have the potential to cause penile inflammatory conditions.
C. albicans is the most frequent fungal isolate from the
penis.'l Fungi are normal flora, but overgrowth can
occur in certain conditions, especially in diabetic patients
with phimosis. Candida colonization was seen in 16% of
men visiting a sexually transmitted infection (STI) clinic
in Coventry, the UK.l Symptomatic infection due to
C. albicans is more common in uncircumcised males.?!
Bacterial superinfection with Streptococci or Staphylococci
increases pain.

Bacteria, especially Streptococcus spp., by themselves are
the second most common cause of infectious balanitis. Less
common are Haemophilus parainfluenzae, Klebsiella spp.,
Staphylococcus epidermidis, Enterococcus, Proteus spp.,
Morganella spp., and Escherichia coli.!"

Chlamydia trachomatis, genital mycoplasmas, and bacterial
STIs such as Neisseria gonorrhoeae, Haemophiluis
ducreyi, and others can be associated with balanitis
and balanoposthitis.l" N.  gonorrhoeae produces an
endotoxin likely responsible for edema and erythrema
of the foreskin.'¥! Gardnerella vaginalis is responsible
for symptomatic anaerobic-related balanitis in men;
presentation includes a subpreputial “fishy”-smelling
discharge similar to the odor from bacterial vaginosis
in women.! The prevalence of G. vaginalis was 15%
and 25% among heterosexual attendees at STI clinics in
London!" and Alabama,!™” respectively. Other causes of
balanitis and balanoposthitis include viral STIs, such as
high-risk human papillomavirus (HPV) types, and parasitic
infections such as Trichomonas vaginalis and protozoa, all
more common in uncircumcised men.!"

Balanitis in boys

Approximately 4% of boys get balanitis, most commonly
during the preschool years.'® Balanitis is especially

Figure 2: Clinical presentation of balanitis. Reprinted from English et al.["!

International Journal of Preventive Medicine 2017, 8: 32



[Downloaded free from http://www.ijpvmjournal.net on Saturday, May 6, 2017, IP: 176.102.232.188]

Morris and Krieger: Penile inflammatory skin disorders and prevention

common in uncircumcised boys aged under 5 years
with phimosis (25%) compared with those without
phimosis (6%).'7 For males over 5 years of age, these
figures are 24% versus 12%, respectively.l!”’ Ballooning
was also more common in uncircumcised boys suffering
from phimosis (34% vs. 2% and 20% vs. 4% for the
respective age groups).l'” Overgrowth of yeasts as well as
other microorganisms that favor development of balanitis
can follow antibiotic treatment. Any factor that increases
microorganisms substantially has the potential to contribute
to balanitis in boys.

A major predisposing factor in boys is lack of
circumcision, especially in those whose foreskin is partly
or completely nonretractable.!'®! An obvious medical reason
for circumcision of boys is protection against balanitis and
posthitis.*! The incidence of balanitis in boys is over 2-fold
higher in the uncircumcised.!'*2!! Cases of balanitis caused
by group A or B hemolytic Streptococcus spp. have been
reported in prepubertal® and postpubertal®! uncircumcised
boys, respectively. Newer pyrosequencing methods (see
subsection below) are needed to confirm and expand on
findings in boys.

A study in India of 124 boys aged 6 weeks to 8 years
swabbed before circumcision found that E. coli, Proteus
spp., and Klebsiella spp., were the most common bacteria.?*
After circumcision, bacterial cultures were negative in 66%.
Swabs of smegma from 52 uncircumcised Nigerian boys
aged 1 week to 11 years identified 50 bacterial isolates,
58% being Gram-positive, and 42% Gram-negative; E. coli
was the most common Gram-negative bacterium.?! A
Turkish study of 100 prepubertal boys swabbed before
circumcision identified 72 organisms, 75% being
Gram-positive bacteria, 24% Gram-negative bacteria, and
1% Candida spp.*® Nine percent of boys had high-risk
HPV genotypes. Most bacteria were multidrug resistant
and included species capable of causing urinary tract
infections. Another Turkish study, involving 78 boys aged
1 month to 14 years (mean 3.9 years), found bacterial
growth in 72% before circumcision, but in only 10% after
circumcision.?” Bacterial growth was seen in all boys with
phimosis; growth decreased progressively to approximately
50% for greater exposure of the glans. The most common
organisms were Enterococcus (33%), Staphylococcus spp.
(15%), E. coli (13%), Proteus spp. (7%), and Klebsiella

spp- (3%).

C. albicans, but no other fungi, was found in 3.5% of
200 Iranian infants before circumcision.”® In boys aged
8 months to 18 years (mean 6.4 years), fungus incidence
was 44% in uncircumcised boys, compared to 18% in
circumcised boys.? The fungal species were as follows:
Malassezia  globosa, Malassezia furfur, Malassezia
slooffiae, C. albicans, Candida tropicalis, and Candida
parapsilosis. All were present in uncircumcised infants,
but none in circumcised infants. A gradual accumulation
with age occurred to 37.5% by the age of 18 years in
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circumcised boys compared to the prevalence of 62.5% in
uncircumecised boys.

Balanitis in adult males

Lack of circumcision has been consistently associated
with balanitis in men.’Y Other causes include exposure
to certain medications, allergens, and chemical irritants.
Balanitis was reported in 11%-13% of uncircumcised
men, but in only 2% of circumcised men.?**!! A 3-year
prospective review of men aged 16-95 years (mean age
47 years) at a multi-specialty penile dermatology clinic in
Edinburgh, UK, diagnosed nonspecific balanitis in 22%
of patients.®"! When circumcision status was documented,
53% were uncircumcised and 18% were circumcised.
An STI clinic in Portugal found that the prevalence of
balanitis in men (all uncircumcised) was 11%.P% A large
randomized controlled trial (RCT) involving young men
found balanitis in 0.7% of the uncircumcised men over
the 18 months of follow-up, but in none of the men who
received circumcision.F

Diabetic uncircumcised men have a high (35%) prevalence
of symptomatic balanitis.?*?) Among men with acquired
phimosis, 26% had a history of diabetes.?* Phimosis increases
the risk of infection of the foreskin and glans. During the
period of 1942—-1945 in World War II, there were 146,000
hospitalizations of US troops for balanitis, balanoposthitis,
phimosis, and paraphimosis.* It was remarked that “the
man-hours lost as a result of circumcisions and adjuvant
therapy were expensive to the war effort and exasperated the
commanding officers”.*! “Time and money could have been
saved had prophylactic circumcision been performed before
the men were shipped overseas.”®]

A study of 350 Indian men found that the uncircumcised
men were more likely to harbor bacterial pathogens in the
coronal sulcus; Gram-positive, Gram-negative, and any
pathogen were 1.9, 2.4 and 2.8 times higher, respectively.>®

Smegma, produced under the foreskin, consists of 27%
fat and 13% protein, and contributes to the higher
occurrence of Malassezia spp. in uncircumcised versus
circumcised men (49% vs. 7%).5" The frequency of yeast
colonization was reduced from 11% to 1.3% (P < 0.008)
by circumcision.P"!

The uncircumcised penis is an important niche for genital
anaerobes associated with bacterial vaginosis in female
partners.?”) Bacterial vaginosis risk to female partners
is reduced by male -circumcision.*” The causative
anaerobic genera significantly decreased by circumcision
include Anaerococcus, Finegoldia, Peptoniphilus, and
Prevotella.*! These bacteria are exchanged between
partners during sexual intercourse.l*”)

Complete microbiome determined by pyrosequencing

Sophisticated  16S  rRNA  gene-based  quantitative
polymerase chain reaction (qPCR) and pyrosequencing,

3
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log response ratio, Bayseyan -classification, nonmetric
multidimensional scaling, and permutational multivariate
analysis have been used in recent years to provide a much
more complete picture of the penile microbiome than
traditional clinical microbiological approaches.

A study in Rakai, Uganda, using this technology found a
greater microbial diversity on coronary sulcus swabs of
uncircumcised men before circumcision than 12 months
after circumcision.*!!  Anaerobic bacterial families
decreased from 72 to 4.8 (P < 0.014) and facultative
anaerobic families increased from 23 to 79 (P = 0.006),
while abundance of aerobic bacteria did not differ
significantly before and after circumcision (236 vs.
467). An RCT found significant reduction in prevalence,
composition, and load of 12 anaerobic bacterial taxa
1 year after circumcision.”) The prevalence and absolute
abundance of 12 anaerobic bacterial taxa decreased
significantly in the men who were circumcised. It
was suggested that reduction in anaerobes might
account in part for the ability of circumcision to
reduce human immunodeficiency virus infection. An
increase in the prevalence of two types of aerobic
bacteria (Corynebacterium spp. and Staphylococcus spp.),
which are skin commensals, was seen after circumcision.

A US study involving qPCR and pyrosequencing detected
bacterial vaginosis-associated taxa (including Afopobium,
Megasphaera, Mobiluncus, Prevotella, and Gemella) in
coronal sulcus specimens of both sexually experienced and
inexperienced males aged 14—17 years.s] Porphyrmonas
was higher in uncircumcised men (6.4% vs. 0.3%)
and Prevotella spp. were found in abundance only in
uncircumcised males. In contrast, Staphylococcus spp. were
enriched in circumcised participants (27% vs. 5.5%).5%

Pyrosequencing data are consistent with conventional
clinical microbiology results, so adding to the reliability of
conclusions drawn based only on the latter.

Meta-analysis of balanitis and circumcision status

Figure 3 shows a Forest plot from a meta-analysis of 8
relevant studies.!'820303344461 Thig found that prevalence
of balanitis was 68% lower in circumcised versus
uncircumcised males (odds ratio = 0.32; 95% CI 0.20—
0.52)47 j.e., was 3.1 times (95% CI 1.9-5.0) higher in
uncircumcised males.

Treatment of balanitis

Topical antifungals, if applied consistently until symptoms
disappear, may be effective in treatment of sexually
acquired balanitis.*®! Recurrence is frequent, however,
especially in patients with risk factors such as phimosis or
diabetes. Treatment of the partner is important to reduce
the risk of relapse. Prevention entails good hygiene and
circumcision during childhood.

Herzog 1986 —a—
Fergusson 1988 ——
Fakjian 1990 ——
O'Farrell 2005 —_—
Wilson 1947 —_— Y
Taylor 1975 —_——
Mallon 2000
Krieger 2008
Random effects model -
I T T 1
0.00 0.01 0.10 1.00 10.00
Odds ratio

Figure 3: Meta-analysis of association of lack of circumcision with penile
inflammation. Reprinted from Morris et al.*"!

Balanoposthitis
Overview

This condition only occurs in uncircumcised males. The
prevalence is lower than balanitis.'®! The entire distal
penis (foreskin and glans) presents as red, painful, and
swollen, often accompanied by a foul-smelling, purulent
discharge.™?! Balanophosthitis can involve a vicious cycle.
After each infection, the foreskin will heal by fibrosis,
in which there is thickening and scarring of connective
tissue, and this will further shrink the tight foreskin.
Balanoposthitis represents a strong medical indication for
circumeision.

Balanoposthitis in boys

In childhood, balanoposthitis presents most commonly
between ages 2 and 5 years,'® which contradicts claims of
soiled diapers, etc., as a major cause of penile inflammation.
In young boys, balanoposthitis is often associated with
phimosis and inability to clean under the foreskin because
the foreskin is still lightly attached to the underlying penis.[*”

Balanoposthitis in men

This condition was found in 20% of 194 consecutive
unselected UK men, all uncircumcised.®™ A Brazilian study
of men presenting for prostate cancer screening identified
balanoposthitis in 12%.5°Y The prevalence was 58%
higher in those with a history of nonspecific urethritis.!
Balanoposthitis is especially common in uncircumcised
diabetic men,?*3152 a dysfunctional, shrunken penis likely
a contributing factor.?”! Not surprisingly, balanoposthitis
in diabetic men adds to their frequent diabetic neuropathy
and peripheral vascular disease, so contributing to their
sexual dysfunction. Diabetes is common, inherited, and
rising in incidence. Thus, in the opinion of the authors,
family history of diabetes may add to considerations for
circumcising a newborn infant.

International Journal of Preventive Medicine 2017, 8: 32
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Treatment of balanoposthitis

Local hygienic measures have been suggested for the
treatment of nonspecific balanoposthitis.l*® If the condition
is recalcitrant, antifungal and antibiotic creams can be
used.™! Circumcision is the definitive treatment for the
prevention of future occurrence.*®%3 A study of 476 boys
who were circumcised beyond the neonatal period found
that balanoposthitis was the reason for performing the
surgery in 23% of them.B

Other inflammatory conditions of penile skin

Other penile skin disorders include psoriasis, penile
infections, LS, lichen planus, seborrheic dermatitis, and
Zoon (plasma cell) balanitis, as described in extensive
reviews.[l253] These conditions are either much more
common in, or totally confined to, uncircumcised males.
A total of 34 different conditions, most commonly lichenoid
conditions (24%), followed by nonspecific balanitis
(22%), eczema and psoriasis (11%), Zoon/plasma cell
balanitis (10%), malignancy/premalignant change (10%),
and infective conditions (9%), were diagnosed over a
3-year period in 226 men in a clinic in Edinburgh.*!! Penile
dermatoses in general have been reported in 20,5 5,57 3 31
and 2B% times as many uncircumcised as circumcised men.
Data on several of the most prominent conditions follow.

A large series has shown that all patients with Zoon balanitis,
Bowenoid papulosis, and nonspecific balanoposthitis were
uncircumcised.?” Bowenoid papulosis occurs mainly in
young sexually active men.’ One Zoon balanitis case has
been reported in a circumcised man.¥ Typical symptoms of
Zoon balanitis are erythrema (always), swelling (in 91%),
discharge (in 73%), dysuria (in 13%), bleeding (in 2%),
and ulceration (in 1%).21 Mycobacterium smegmatis has
been implicated in Zoon balanitis.! Zoon balanitis in 112
uncircumcised men aged 24-70 years involved lesions on
the foreskin and glans of 59%, foreskin only in 23%, and
glans only in 18%.5% Lesions associated with Zoon balanitis
improved after treatment with 0.1% tacrolimus ointment.[*”
Erosive lichen planus is associated with increased mast cells,
foreskin scarring, and phimosis in uncircumcised men.!

Lichen sclerosus
Overview

LS (previously termed either LS et atrophicus or balanitis
xerotica obliterans) is a chronic, progressive, sclerosing
inflammatory anogenital skin disease of uncertain
etiology.!! Figure 4 shows typical clinical appearance.®
It is mostly anogenital. Only about 10% of patients have
extragenital involvement. Because LS is among the most
serious penile inflammatory condition, it has generated
numerous publications.

Clinical presentation of lichen sclerosus

LS represents a challenge to urologists.®! It presents
as single or multiple erythematous papules, macules, or

International Journal of Preventive Medicine 2017, 8: 32

Figure 4: Lichen sclerosus. (a) Appearance of foreskin and glans. (b) Meatal
stricture which can result. Reprinted from Depasquale et al.l*

plaques that progress to sclerotic or atrophic white, ivory,
or blue-white coalescent flat-topped papules and plaques.!
Lesions commonly involve the glans and foreskin, although
the frenulum, urethral meatus, and fossa navicularis may
be involved as well. A sclerotic white ring at the tip
of the foreskin is diagnostic of LS. Shaft and perianal
involvement is rare. Serrous and hemorrhagic bullae,
erosions, fissures, telangiectasia, and petechiae of the glans
can occur. The foreskin may be adherent to the glans. As
the disease progresses, the coronal sulcus and frenulum
may be obliterated and the meatus gradually narrows.
Progression of the disease through the entire urethra takes
over 10 years,* resulting in significant urinary retention,
followed by retrograde damage to the posterior urethra,
bladder, and kidneys.!'! Eventual sloughing of the distal
0.5 cm of the urethra can occur.

LS can present at any agel® and estimated prevalence is
1 in 300 to 1 in 1,000.¢! In prepubertal German boys, the
prevalence was 0.1%-0.4%°"" and in Danish boys aged
1-17 years was 0.37%.[8

LS is a common cause of phimosis in boys.*’ Early in
its course, LS is often asymptomatic. Men may complain
of phimosis, pruritis, burning, hypoesthesia of the glans,
dysuria, urethritis with or without discharge, painful
erections, and sexual dysfunction.! In a Swedish study,
56% of LS patients complained of an adverse effect on
their sex lives.[’!

Figure 5 shows the penile sites affected by LS in a study
of 66 men at a genitourinary clinic in Oxford, the UK.I*!
Frequency was 64% for meatus (37% of these having
meatal narrowing), 55% foreskin, 20% shaft, and 20%
glans.[®! At the time of diagnosis, 30% of patients did not
complain of symptoms related to LS. Nine percent had had
a circumcision. A 2014 review of 40 reports found that LS
affected the foreskin and glans in 57%-100% of cases, the
meatus in 4%-37%, and urethra in 20%." These studies
found that disease progression may lead to phimosis and

5
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Figure 5: The penile sites affected by lichen sclerosus and the frequency
of each in a study of 66 cases in the UK. Redrawn and slightly modified
from Riddell et al.[*%

severe urethral stricture disease.’? LS prevalence has
generally been thought to peak in the fourth decade of
life,l” although a peak in the third decade has also been
reported.’ Foreskin biopsy after circumcision diagnosed
LS histologically in 4%-19% of cases."?!! Because of
the narrow foreskin opening, partial or complete urinary
obstruction occurs. Both urethral stenosis and meatal
stenosis is seen, so making LS a significant medical
problem.[7>76]

Etiology of lichen sclerosus

LS may have an autoimmune origin, exacerbated by the
warm and moist subpreputial environment,[” but genetic
and hormonal factors””” and the isomorphic responsel!)
probably contribute. Lack of circumcision applies to 98%
of LS patients.’” Postpubertal circumcision has also been
invoked.’™

Lichen sclerosus in boys

Rather than being rare, and a disorder presenting in
adulthood, LS is now regarded as common in boys.”>73% [n
boys, average age of diagnosis is 9—11 years.®!! Atopic skin
diathesis, seen in 25% of juvenile cases, may predispose to
LS.® In contrast to a reported rate of 1%, two UK studies
found LS prevalence of 5% and 6% in uncircumcised boys
under 18 and 15 years of age, respectively.®# Histological
examination of foreskins removed for various reasons
revealed LS in 3.6%-19%.1511 A study in Plymouth,
UK, of 422 boys aged 3 months to 16 years (mean
6 years) referred to a pediatric general surgical outpatient
department with foreskin problems found 55.9% were
normal, with the remainder (44.1%) undergoing surgery:
35% circumcision, 8% preputial adhesiolysis, and 0.1%
frenuloplasty.” Histological abnormalities were seen in
85% of the foreskins removed by circumcision; chronic
inflammation was seen in 47%, LS in 35%, fibrosis in 3%,
and 13% were histologically normal.l”

Global LS prevalence from 13 studies was 35% in
foreskins from boys circumcised for any reason.’? A
prospective study in Budapest involving 1,178 boys who
presented consecutively over the decade 1991-2001 and
who underwent circumcision, identified LS in 40% of
histological specimens, with peak prevalence of 76% at
ages 9-11 years.”® In this study, 19% had an early, 60%
had an intermediate, and 21% had a late form of LS.

LS prevalence in acquired phimosis cases ranges from
10%P4 to 80%-90%""! in more recent studies. LS can
cause pathological phimosis as a result of secondary
cicatrization of the foreskin orifice. In one study, LS was
regarded as responsible for secondary phimosis in all
pediatric patients requiring circumcision.”! In another
study, 37% of pediatric patients with severe phimosis
had LS.P A further study found LS in 60% of boys with
acquired phimosis and in 30% of those with congenital
phimosis.”% Foreskin inflammation was seen in 88% and
82%, respectively. The study also examined boys with
congenital hypospadias, with 61% showing symptoms of
inflammation and 15% having features consistent with LS.
In a case series from Boston, of 41 pediatric patients with
LS, 52% had been referred for phimosis, 13% for balanitis,
and 10% for buried penis.®”

Lichen sclerosus in adult males

An Italian study of men of mean age 46 years found LS in
85% of biopsies, LS of the foreskin being documented by
histology in 93% of cases, of the meatus in 92% of cases,
of the fossa navicularis in 84% and of the penile urethra
in 71%." A Hungarian study of men circumcised for
phimosis found LS in 62%.°%

In older patients, progressive LS or other inflammatory
changes can lead to phimosis.”” LS with phimosis can
also cause lower urinary tract symptoms in elderly men.!
Phimosis in older men is associated with 44%—85% of cases
of penile cancer.”>'°] In men not circumcised in childhood,
phimosis was strongly associated with invasive penile
cancer, as was high-risk HPV.I'"” Oncogenic HPV was
seen in 23% of 92 Italian men aged on average 68 years
who had LS, compared to 15% of men aged on average
58 years without LS, suggesting that LS causes slower
clearance of HPV.l') Among 226 males aged 16-95 years
attending a penile dermatology clinic in Edinburgh, penile
intraepithelia neoplasia was diagnosed in 6% and invasive
penile cancer in 2%.3" Penile cancer was seen in 1% of
771 Swedish men aged 48.6 years (range 22-92) diagnosed
with LS during 1997-2007."" Another study found penile
cancer in 4%—8% of men with LS.l

A random-effects meta-analysis of 8 studies found an
association of phimosis with a 12-fold (95% CI 5.6-26)
increase in penile cancer risk.l'™ Lifetime prevalence of
penile cancer is approximately 1 in 1000.7%!%] Among
patients diagnosed with LS, penile cancer occurred in
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2.3%-8.4% and mean time between diagnosis of LS and
development of penile cancer is 12 years.[6%7210

LS represents an important, potentially preventable risk
factor for this devastating cancer.

Treatment of lichen sclerosus in boys

The treatment of choice for LS in boys is circumcision.[>93-94
Conservative treatment with topical steroids is considered
“controversial.”[7%2] Because of significant side effects,
steroid use should be avoided in children.” Preputioplasty
is regarded by some as effective, although 13% of patients
developed recurrent symptoms.'7  Preputioplasty or
frenuloplasty are never a first choice. They are only an
option when parents do not agree to circumcise. A Boston
study found 46% of pediatric LS patients underwent
curative circumcision.”” In 27%, LS involved the meatus,
so besides circumcision these patients had meatotomy or
meatoplasty. In all, 22% required extensive plastic surgery
of the penis, including buccal mucosa grafts, demonstrating
a more severe and morbid clinical course. A study in
Liverpool, UK, of 300 boys (mean age 9 years; range
4-16 years) circumcised after clinical diagnosis of LS,
confirmed LS by histology in 80% and 1 in 5 required
subsequent meatal dilatation or meatotomy for meatal
pathology.!%!

Treatment of lichen sclerosus in men

Circumcision is curative in “nearly 100%” of LS cases.['”]
Another study reported a cure rate of over 75%! and
when confined to the foreskin, circumcision resulted in a
long-term cure in 92% of LS patients.[”

Steroid creams can limit disease progression but do not
cure many LS cases.”*!"'” Steroids lead to an improvement
in 41%—76%, but a cure in only 50%—60% of cases in
men.™ In the second author’s experience, steroids are less
effective than this. Recurrence of LS after steroid treatment
may occur after 5 years.'"” In a Swedish study, 30% of
men reported that outcome of local steroid treatment
was “good,” while 37% said it was “medium” and 16%
“poor” (17% failed to answer).’ An Indian study of
men aged 20-45 years with LS reported a preference by
all for circumcision rather than use of steroid creams.!''!]
In another Indian study, 77% received circumcision for
treatment.[*

Progression to urethral involvement makes treatment
much more difficult.’? Treatment may include meatotomy
or meatoplasty for meatal stenosis and urethroplasty
for wurethral involvement. Extensive disease affecting
the full length of the urethra may require perineal
urethrostomy.” In an Italian study of men of mean age
46 years, treatment included circumcision, meatotomy,
navicularis uroplasty, extensive grafting procedures, and
perineal urethrostomy.!!
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Conclusions

Balanitis and balanoposthitis are common. Not only do they
lead to frequent medical consultations, but if not treated, the
consequences can include acquired phimosis and LS, the
treatment of which can often be challenging. While topical
antifungal creams can be used to treat each of these, usually
accompanied by advice on hygiene, the definitive treatment
is circumcision. Based on the evidence, circumcision of
males, particularly early in life, substantially reduced the
risk of penile inflammatory conditions. The clinical and
personal burden of penile inflammatory conditions in males
can be ameliorated by preventive measures, most notably
circumecision.
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