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Abstract: Diagnosing premalignant penile lesions from benign penile dermatoses presents a
unique challenge. The rarity of these conditions and the low incidence of penile cancer mean
that the majority of our knowledge is based on small, non-randomized, retrospective studies.
The introduction of specialist penile cancer centres in the UK has resulted in the centralization
of expertise and resources, and has furthered our understanding of the biological behaviour
and management of this rare malignancy. We review the current trends in the approach to
diagnosing and treating various premalignant penile conditions.
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Introduction
Premalignant lesions of the penis can be difficult

to distinguish from other benign dermatoses and

have an uncertain natural history. A tendency for

delayed presentation, often with a history of long-

term self management, or unsuccessful treat-

ment, can result in progression to an invasive

carcinoma, requiring more extensive surgery.

Accurate early diagnosis and treatment before

invasion provides the best approach to the man-

agement of these lesions. This review outlines the

common features of premalignant penile lesions.

Several risk factors have been associated with the

development of malignant penile lesions. These

include the presence of a foreskin, phimosis, poor

hygiene, smoking, chronic inflammation and

having multiple sexual partners. Infection with

human papilloma virus (HPV) is one of the

most important and widely studied risk factors

in penile cancer development, with HPV DNA

found in approximately 50% of all penile squa-

mous cell carcinomas (SCCs) [Backes et al.

2009].

Premalignant penile lesions can be broadly

divided into those related to HPV infection, and

those which are not HPV related but caused by

chronic inflammation. HPV-related lesions

include Bowen’s disease (BD), erythroplasia of

Queyrat (EQ) and Bowenoid papulosis (BP),

which are associated with ‘high-risk’ HPV types

16 and 18. Low-risk HPV types 6 and 11 are

associated with other premalignant lesions, such

as giant condylomata acuminate (GCA), or

Buschke�Lowenstein tumours.

Non-HPV-related lesions are primarily linked to

genital lichen sclerosus et atrophicus (LS).

However, they are also associated with rarer

chronic inflammatory conditions such as penile

cutaneous horn, leukoplakia, and pseudoepithe-

liomatous, keratotic micaceous balanitis

(PKMB). Unlike HPV-related tumours, progres-

sion of these premalignant lesions is largely into

keratinizing/verrucous SCCs.

A recent reclassification system based on cell

morphology, squamous differentiation and path-

ogenesis has been suggested [Chaux et al. 2010].

In the new proposed classification system the

term penile intraepithelial neoplasia (PeIN) is

used to describe all premalignant lesions. It is

further subclassified into differentiated PeIN,

the subtype most frequently associated with

chronic inflammation and not HPV, and three

other subtypes (warty, basaloid, and mixed war-

ty�basaloid), which are linked to HPV infection.

However, throughout the remainder of this arti-

cle, the more widely recognized and established

terminology will be used (see Table 1).

Premalignant lesions account for approximately

10% of all penile malignancies at first presenta-

tion, with the vast majority occurring on the glans

[Brown et al. 2005; Trecedor and Lopez
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Hernandez, 1991]. The risk of malignant trans-

formation is not clearly defined, but has been

reported to be up to 30% if left untreated

[Wieland et al. 2000; Mikhall, 1980]. The non-

invasive nature of premalignant lesions makes

them amenable to curative penile preserving ther-

apies. A number of different approaches can be

utilized, depending on the size, site and type of

lesion.

HPV-related premalignant lesions

Carcinoma in situ
Carcinoma in situ (CIS) is eponymously known

as erythroplasia of Queyrat (EQ) and Bowen’s

Disease (BD). Both are essentially the same his-

tological premalignant condition, differing pri-

marily only in location. Lesions arising from the

mucosal surfaces of the genitalia, such as the

inner prepuce and glans, are called EQ, while

BD is essentially considered the same pathologi-

cal process affecting the skin of the penile shaft.

In BD lesions are usually solitary, well defined,

scaly, dull-red plaques, often with areas of crust-

ing. Lesions may also be heavily pigmented,

resembling melanoma. Occasionally they may

have associated leukoplakic, nodular, or ulcer-

ated changes. They occur primarily on the

shaft, but may also be encountered in the ingui-

nal and suprapubic regions.

Lesions in EQ are usually sharply defined pla-

ques, which have a smooth, velvety, bright red

appearance (Figure 1). They are usually painless,

but can have areas of erosion. The vast majority

occur in uncircumcised men with phimotic

foreskins.

These two entities have differing rates of progres-

sion to invasive disease. Malignant transformation

has been reported in 5% of cases of BD [Lucia

and MiUer, 1992], while EQ has reported trans-

formation rates of up to 30% [Wieland et al. 2000;

Mikhall, 1980].

Bowenoid papulosis
BP occurs primarily in young sexually active men

in their 30s. It is highly contagious, and contact

tracing is important as sexual partners often have

evidence of cervical intraepithelial neoplasia

[Obalek et al. 1986]. Lesions occur primarily on

the penile shaft or mons, although they can also

occasionally arise on the glans and prepuce. They

are usually multiple, red, velvety, maculopapular

areas, which can coalesce to form larger plaques

(Figure 2). Associated pigmentation leads to a

brownish appearance, and they often cause prur-

itis or discomfort. Like EQ and BD, BP is com-

monly associated with HPV 16. However, unlike

the severe dysplasia of CIS, the moderate dyspla-

sia of BP usually runs a more benign course, with

Table 1. Nomenclature for premalignant penile lesions.

HPV related Non-HPV related

Carcinoma in situ (erythroplasia of
Queyrat and Bowen’s disease)

Lichen sclerosus
Cutaneous penile horn

Bowenoid papulosis Leukoplakia
Giant condyloma accuminatum

(Bushke-Lowenstein tumour)
Pseudoepitheliomatous, keratotic and micaceous
balanitis

Warty, basiloid, mixed warty/basiloid PeIN Differentiated PeIN

PeIN, penile intraepithelial neoplasia.

Figure 1. Carcinoma in Situ arising on the glans
penis eponymously known as Erythroplasia of
Queyrat.
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malignant transformation in less than 1% of

cases, primarily in immunocompromised patients

[von Krogh and Horenblas, 2000].

Giant condyloma accuminatum
(Bushke-Lowenstein tumour)
Condyloma acuminata are warty, exophytic

growths which can affect any part of the anogen-

ital region. On the penis, they primarily occur

around the coronal sulcus and frenulum, but

can also be found as flat lesions on the penile

shaft. They can occasionally extend into the ante-

rior urethra, but more proximal urethral exten-

sion into the bladder is usually only seen in

immunocompromised patients [Rosemberg,

1991]. Confluence of these lesions can lead to

the development of large, exophytic growths

known as GCA or Bushke�Lowenstein tumours,

after the original description of the condition by

the authors in 1925 [Buschke and Lowenstein,

1925] (Figure 3).

Although histologically their appearance is

benign, these lesions can behave in a malignant

fashion, invading adjacent structures [Gregoire

et al. 1995]. GCA is at risk of malignant transfor-

mation into invasive SCC, with reported rates

between 30% and 56% [Bertram et al. 1995;

Chu et al. 1994].

Non-HPV-related premalignant conditions

Genital lichen sclerosus et atrophicus
This is the most important and prevalent non-

HPV-related premalignant condition. Also

known as balanitis xerotica obliterans, this idio-

pathic, chronic, progressive inflammatory pro-

cess is now better defined as the male genital

variant of LS. It primarily affects the glans

penis and prepuce of uncircumcised men, and

in advanced cases it can involve the urethral

meatus and anterior urethra. Lesions classically

appear as pale, atrophic plaques, which may coa-

lesce and sclerose, causing phimosis and meatal

stenosis (Figure 4). It presents most commonly in

men in their third and fourth decades.

Figure 4. Genital lichen sclerosus affecting the fore-
skin causing phimosis.

Figure 3. Giant condyloma accuminatum.

Figure 2. Bowenoid Papulosis of the penile shaft.
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LS is a common synchronous finding in patients

with penile cancer, with rates of between 28%

and 50% in different series [Pietrzak et al. 2006;

Powell and Wojnarowska, 1999]. However,

whether this represents a premalignant process

remains contentious. Barbagli and colleagues ret-

rospectively reviewed the histology of 130

patients with LS and reported premalignant or

malignant features in 11 (8.4%) [Barbagli et al.

2006]. In the largest series to date, SCC was

found in 2.3% of 522 patients diagnosed with

LS [Depasquale et al. 2000]. Nasca and col-

leagues reported on a series of 86 patients with

LS in which SCC was subsequently found in only

5.8% [Nasca et al. 1999]. In all cases epithelial

dysplasia and LS were found adjacent to tumour

foci, indicating possible histological progression

from chronic inflammation to dysplasia and even-

tually to malignant transformation. Although

European guidelines consider LS to be a prema-

lignant condition [Algaba et al. 2002], no consen-

sus has been agreed on how best to follow these

patients.

Cutaneous penile horn
This rare exophytic, conical, keratotic mass arises

in areas of chronic inflammation. Little is known

about its pathogenesis, but longstanding prepu-

tial inflammation and phimosis are known to play

an important role [Hemandez-Graulau et al.

1988]. They have a risk of malignant transforma-

tion into low-grade verrucous or keratinizing

SCC, reported in approximately 30% of cases

[Solivan et al. 1990].

Leukoplakia
These rare white, verrucous plaques can arise on

mucosal surfaces. Genital lesions occur primarily

on the glans or prepuce, and can clinically resem-

ble areas of LS. They occur more commonly in

patients with diabetes, probably related to recur-

rent and chronic infection [Mikhall, 1980].

Dysplastic changes have been reported in

10�20% of cases [Lever and Schaumburg-

Lever, 1990; Mikhall, 1980].

Pseudoepitheliomatous, keratotic
and micaceous balanitis
This rare idiopathic condition, primarily affects

elderly, uncircumcised men. The foreskin often

becomes phimotic and patients develop a soli-

tary, well circumscribed, hyperkeratotic lesion

on the glans with a laminated (micaceous)

appearance. Occasionally the lesion may form

into a keratotic mass and can behave more like

a verrucous carcinoma. The presence of a nodu-

lar component raises the possibility of malignant

transformation into invasive SCC, although given

the rarity of the condition, this risk is difficult to

quantify [Gray and Ansell, 1990; Beljaards et al.

1987].

Treatment of premalignant penile lesions
A number of different options and treatment

modalities are available for premalignant penile

lesions. The choice of treatment should be tai-

lored to the type and site of the lesion, taking

into account patient preference and likely com-

pliance with treatment regimes and the need for

close follow up with the more minimally invasive

techniques (see Table 2).

Topical therapies
Topical chemotherapy with 5% 5-fluorouracil

(5-FU) is the most commonly used first-line

treatment. It is most effective in immunocompe-

tent patients with well defined solitary lesions,

and has poor efficacy in immunosuppressed

patients or those with widespread ‘field changes’

[Porter et al. 2002]. Lesions amenable to treat-

ment with topical therapy include CIS, BP, and

PKMB. Topical therapy is not suitable for LS,

GCA, or cutaneous horn.

Protocols vary among clinicians on how fre-

quently the 5-FU is applied. It is usually applied

topically for between 4 and 6 weeks on alternate

days. Patients are advised to apply the cream with

or without gloves provided that thorough hand

washing is performed following application. All

are warned that the treated area often becomes

encrusted and inflamed during the treatment

period. Additional application of topical steroid

can be used if the areas become uncomfortable

during the treatment period, but reactive changes

may take between 4 and 8 weeks for the areas to

heal. Early studies reported sustained response

rates approaching 100% at 5 years, although

the numbers of patients treated in these studies

is small (<10) [Goette et al. 1975].

Non-responders or partial responders can be

treated with immunotherapy using topical 5%

imiquimod cream for a similar length of time as

second-line treatment. Treatment is usually

applied for 5 days a week for a period of 4�6

weeks. The frequency of application can be

reduced provided that the inflammatory response

is maintained. A review of cohort studies and

case series has reported a complete response

Therapeutic Advances in Urology 3 (3)
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rate of 70% and a partial response rate of 30%.

No recurrences were reported after 12 months

[Mahto et al. 2010].

Laser therapy
Carbon dioxide (CO2) and neodymium:yttrium

aluminium garnet (Nd:YAG) lasers have been

used as first-line therapy with reasonable

response rates and good cosmetic and functional

results. The CO2 laser has a tissue penetration of

2�2.5 mm and can be used as a scalpel to excise

tissue for histological analysis by direct focusing

of the beam. Treated areas generally take 3�4

weeks to heal.

The Nd:YAG laser has a tissue penetration of

3�5 mm, but causes tissue coagulation prevent-

ing histological diagnosis, and runs a risk of

understaging the disease. Larger lesions can be

treated using this laser, but ablation sites can

take up to 2�3 months to heal. Treatment with

either of these lasers is usually well tolerated, with

minor complications including minor pain and

bleeding at treatment sites [Tietjen and Malek,

1998]. Laser therapy has primarily been used to

treat CIS and BP, and is not suitable for LS, large

GCA or cutaneous horn.

Laser has a higher retreatment rate and risk of

progression compared with other treatment

modalities. In one study of 19 patients treated

with laser therapy, 26% required successful

retreatment for histologically confirmed Tis

recurrence after a mean follow up of 32

months, while one patient (5%) progressed to

invasive disease [van Bezooijen et al. 2001]. In

another study assessing the combined use of

both lasers 19% of patients had disease recur-

rence, with upgrading from the original tumour

in 23% of cases [Windahl and Andersson, 2003].

Higher recurrence rates after laser treatment may

reflect a tendency to tackle larger lesions with this

minimally invasive approach compared with

those treated by other topical therapies.

Cryotherapy
Cryotherapy uses liquid nitrogen or nitrous oxide

to generate rapid freeze/slow thaw cycles to

achieve temperatures between �20�C and

�50�C to cause tissue damage by formation of

ice crystals, leading to disruption of cell mem-

branes and cell death. A study of 299 patients

with extragenital BD compared cyrotherapy

with topical 5-FU and surgical excision. The

study showed that there was a greater risk of

recurrence after cyrotherapy (13.4%) compared

with 5-FU (9%) and surgical excision (5.5%)

[Hansen et al. 2008].

Photodynamic therapy
Photodynamic therapy (PDT) for premalignant

penile lesions is still in its infancy. This technique

involves covering the affected region with a top-

ical photosensitizing cream containing chemicals

such as delta-5-aminolaevulinic acid for approx-

imately 3 h, which are preferentially taken up and

retained by malignant cells. The lesion is then

treated by exposure to incoherent light from a

PDT lamp, leading to photoselective cell death

of sensitized cells. In a study of 10 patients, only

40% had a complete response after a mean follow

up of 35 months, but required on average four

treatments [Paoli et al. 2006].

Surgical excision
Circumcision forms an essential part of the man-

agement of premalignant conditions, not only to

remove the lesion if confined solely to the pre-

puce, but also to prevent persistence of an envi-

ronment suited to HPV infection, chronic

inflammation and progression to invasive disease.

Some centres advocate the use of 5% acetic acid

applied to the penis for up to 5 minutes to help

detect occult areas of CIS using the ‘acetowhite’

reaction and help guide resection [Pietrzak et al.

2004] but this technique is not advocated by all.

All premalignant lesions are suitable for treat-

ment by surgical excision. Primary surgical exci-

sion is advocated in patients who have extensive

field change, and in those unlikely or unwilling to

adhere to strict treatment and surveillance proto-

cols. It also has a role in recurrent disease follow-

ing other conservative therapies, where repeated

topical therapies result in an unsightly scarred

and denuded glans that can make clinical moni-

toring difficult. A total glans resurfacing proce-

dure provides the best surgical approach to

treatment, excising the diseased area with an ade-

quate margin followed by split thickness skin

graft. This technique was first described by

Bracka for the management of severe LS, but

has been adapted for Tis/Ta disease

[Depasquale et al. 2000].

Technique of Glans resurfacing
The procedure is performed under a general

anaesthetic with preoperative antibiotic cover

and with the use of a tourniquet. The glans epi-

thelium is marked in quadrants from the meatus

M Shabbir, S Minhas et al.
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to the coronal sulcus. A perimeatal and circum-

coronal incision is performed, and the glans epi-

thelium and subepithelial tissue is then excised

from the underlying spongiosum, starting from

the meatus to the coronal sulcus for each quad-

rant. A split thickness skin graft, harvested from

the thigh with an air dermatome, is used to cover

the ‘exposed’ glans. This technique allows pres-

ervation of penile length, form and function and

combines good oncological control with a good

cosmetic appearance. In a series of 10 patients

treated with total glans resurfacing no patient

had evidence of disease recurrence after a mean

follow up of 30 months [Hadway et al. 2006].

Surgery has the additional advantage of being

both diagnostic and therapeutic. Whilst comple-

tely removing the diseased epithelium, it allows

accurate diagnosis and histopathological staging

of the entire specimen, and allows greater assur-

ance of adequate clearance margins. In a recent

series assessing the use of primary glans resurfa-

cing for CIS, 10 of 25 patients (40%) had evi-

dence of invasive carcinoma on the final

pathological specimens despite all 25 patients

having had preoperative incisional biopsies con-

firming evidence of CIS only [Shabbir et al.

2011].

Partial glans resurfacing
Partial glans resurfacing (PGR) has also been

used as a primary surgical approach for glanular

CIS. This technique involves the same principles

as TGR, but is used in cases of solitary, localized

foci of CIS affecting less than 50% of the glans.

This approach has the advantage of conserving

normal glans skin, allowing better preservation

of glanular sensation, and achieving a final

appearance closer to the original glans. This

approach would be more attractive to younger,

sexually active men. In a reported series of

primary partial and total glans resurfacing,

PGR was associated with a very high risk of pos-

itive surgical margins (67%). Forty percent of

this group required further surgical intervention,

and all were still amenable to further penile pre-

serving techniques, with no subsequent increased

risk of recurrence or progression [Shabbir et al.

2011].

Mohs’ micrographic surgery
An alternative surgical approach is excision using

Mohs’ micrographic surgery. This involves

removal of the entire lesion in thin sections,

with concurrent histological examination to

ensure clear margins microscopically. While this

technique allows maximal preservation of normal

penile tissue, it is difficult and time consuming,

requiring both a surgeon and pathologist trained

in the technique to ensure adequate oncological

clearance. A recent review of this technique

reported a high (32%) recurrence rate [Shindel

et al. 2007], and the uptake and use of the tech-

nique worldwide has been very limited.

Follow up
The precise follow-up regime after treatment for

premalignant penile lesions is unclear. While it

will be mostly dependant on the type of lesion

and treatment modality used, a logical and stan-

dardized protocol for follow up should be

employed, especially given the uncertain natural

history, the risk of malignant transformation in

up to 30% of patients, and the risk of recurrence

of up to 30% after certain treatment modalities.

Patients should be seen 3 monthly for the first 2

years, reducing to 6 monthly to complete at least

5 years follow up, although lifelong follow up

would give a better insight into the natural

course of this rare condition.

Table 2. Treatment options for premalignant penile lesions.

Treatment options Lesion type

Topical chemotherapy/immunotherapy
(5-fluorouracil/imiquimod)

CIS, BP and PKMB
Ideally solitary lesion
Immunocompetent patient

Laser (CO2 or Nd:YAG) CIS, BP, CA

Cryotherapy CIS, BP, CA

Photodynamic therapy CIS

Surgical excision: glans resurfacing (partial/total),
circumcision, Moh’s micrographic surgery

All lesion types/sizes
Solitary lesions affecting <50% glans for PGR

BP, Bowenoid papulosis; CA, condyloma acuminate; CIS, carcinoma in situ; PKMB, pseudoepitheliomatous, keratotic
micaceous balanitis; PGR, partial glans resurfacing.
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