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Bowen’s Disease

Abstract

Bowen’s disease (BD) is an in-situ squamous cell carcinoma of epidermis. The etiology of BD is
multifactorial with high incidence among Caucasians. BD is common in photo-exposed areas of skin,
but other sites can also be involved. Lesions are usually solitary. The morphology of BD differs
based on age of the lesion, site of origin, and the degree of keratinization. BD is considered as
the “lull before the storm,” which precedes an overt squamous cell carcinoma. Histopathology is
the gold standard diagnostic modality to confirm the diagnosis. Immunohistochemistry, dermoscopy,
and reflectance confocal microscopy are the adjuvant modalities used in the diagnosis of BD.
The treatment depends on various factors like site, size, immune status, patient’s age, esthetic
outcome, etc. The available therapeutic modalities include topical chemotherapy, surgical modalities,
light-based modalities, and destructive therapies. It requires a combined effort of dermatologist,
oncosurgeon, and plastic surgeon to plan and execute the management in various presentations of

BD.
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Introduction
Bowen’s disease (BD) is an in-situ
squamous cell carcinoma (SCC) of

epidermis.!. The major etiological factors
of BD include ultraviolet light exposure,
immunosuppression, and Human Papilloma
Virus (HPV) infections. BD is common
in photo-exposed areas of skin, but other
sites can also be involved. The natural
course of BD is usually prolonged, needing
appropriate treatment.”). In this review,
various clinical presentations, differential
diagnosis, and therapeutic options of BD
are discussed.

History of Bowen’s Disease

John Templeton Bowen (1857-1940),
Professor from Boston, initially reported
two unusual cases with  multiple
erythematous plaques over photo-protected
areas under a descriptive title ‘“chronic
atypical epithelial proliferation” in 1912.5
Jean Darier, the French Dermatologist also
recognized two more similar cases and
named it as “precancerous dermatosis
of Bowen or dyskeratosis lenticularis et
discoides” in his book. This disease has
been called as Bowen’s disease over a
period of time.!**
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Etiopathogenesis of Bowen’s

Disease

The etiology of BD is multifactorial. The
risk factors include Caucasian race, fair skin,
photo-sensitive individuals, and an increase
in total occupational and recreational sun
exposure.”) The cumulative exposure to
ultraviolet light radiation produces DNA
damage and immunosuppression facilitating
the clonal expansion of underlying p353
mutation.*”!

The patients with allogeneic organ
transplantation on  immunosuppressive
drugs such as systemic corticosteroids,
azathioprine, and cyclosporine may activate
different pathways resulting in induction
and promotion of skin malignancies.’”) In
immunosuppressed patients, Merkel cell
polyomavirus has been associated.®

The BD arising secondary to arsenic
exposure is known to occur after several
decades.”?  Arsenic exposures produce
oxidative stress and deplete antioxidants.
It causes immune dysregulation, impaired
DNA repair, genotoxicity, and disorganized
signal transduction.!'”

In BD, several subtypes of Human
Papilloma Virus such as HPV 16, 18, 31,
33, 35, 54, 58, 61, 62, and 73 have been
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detected.!! A strong association with HPV 16 had been
reported with vulvar BD.[''l HPV DNA is observed in 31%
of the extragenital BD.?! HPV 16, 31/33, 56, and 71 have
been detected by in-situ hybridization in nail BD.[']

BD is also known to arise following ionizing radiation,
thermal skin injury, inflammatory dermatoses such as
chronic lupus erythematosus, lupus vulgaris, and following
Psoralens and Ultraviolet-A radiation.>*!¥) BD has been
reported in a person who was involved in arc welding.!'¥
The incidence of aneuploidy and DNA instability is high
in lesional skin of BD.I'>!9 [Figure 1] summarize the
etiopathogenesis model of BD.

Erythroplasia of Queyrat (EQ), also known as the
squamous cell carcinoma in-situ of penis, has risk factors
such as uncircumcised penis, phimosis, poor hygiene,
chronic inflammation, tobacco usage, and PUVA therapy.
HPV 8, 16, 39, and 51 have been isolated from the lesions
of EQ. Around 6% of lichen sclerosus of penis is known to
develop EQ.™ Penile EQ is increasingly reported with the
use of biologics in dermatology and rheumatology.!'”

Demographics

BD typically occurs in individuals above 60 years of
age.”) It is rare in individuals below 30 years of age.!'s]
Immunocompromised individuals are at risk of developing
BD at younger age.'! Most studies have revealed a
slight female preponderance.’” The incidence is high in
Caucasians (1.42/1000).2 However, the true incidence
of BD in Indian population is not known.?!] BD is a rare
disease among blacks.?? In Caucasians, sun-exposed sites
are commonly affected, whereas in Japanese population,
truncal lesions are observed in 53% of individuals.™

Kossard and Rosen studied 1001 patients with BD
and found head and neck (44%) as the most common
site followed by lower extremity (29.8%), upper
extremity (19.8%), and trunk (6.5%).** In men, BD is
common in bald scalp, neck, and anterior trunk. However,
cheeks and lower legs are more likely to be affected in
females.'! Rarely lips, palms, soles, nipple, nail bed,

Ultraviolet exposure
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Figure 1: Etiopathogenesis model of Bowen’s disease

umblicus, eyelid, conjunctiva, and external auditory canal
are affected.’*?! Fu P et al. described two cases of familial
BD indicating a probable genetic basis.!*"!

Clinical features

The morphology of BD differs based on age of the lesion,
site of origin, and degree of keratinization.”’ In places
where keratinization is absent, lesions are erythematous
and velvety in nature. This erythema is masked by scaling
in lesions occurring over keratinized epithelium.?” The
clinical presentation is also altered when it occurs in
intertriginous, moist or hyperkeratotic surfaces.”) Lesions
are usually solitary, whereas multiple lesions are seen
in 10%-20% of the affected individuals. In case of
multicentric BD, immunosuppression and arsenicosis should
be considered.!82*]

Classical BD

The classical lesions of BD are asymptomatic, while larger
lesions can be pruritic. Most commonly BD presents as a
slow-growing, well-demarcated, erythematous, scaly patch
or plaque [Figures 2 and 3]. Classical BD is associated
with some degree of redness, ranging from pink to bright
salmon-red erythema. The overlying scale may be white or
yellow in color and rupial in nature, which can be easily
removed or adherent. The removal of scale does not produce
any bleeding and reveals a erythematous wet surface.”? The
scale may be very well pronounced mimicking psoriasis.”!

The lesions usually have a leveled surface, which sometimes
become crusted, hyperkeratotic or fissured.'*?*! As the
lesion evolves, spontaneous cicatrization may develop
in a part of the lesion. Occasionally the plaque may
have a stuck-on appearance and can easily mimic sessile
seborrheic keratosis.” The size of the tumor varies from
a few millimeters to several centimeters, based on the

Figure 2: A single well-defined erythematous scaly crusted plaque
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duration of disease.["! The time taken for full expression
of this premalignant condition varies from 2 to 40 years,
favoring the slow and lateral spread of the condition in an
erratic manner.["*?4 Morton et al.B% defined “large Bowen’s
Disease” when the lesion dimension exceeded more than
2 cm. Lopez et al.*Y termed lesions with dimensions more
than 3 cm as “extensive Bowen’s Disease” [Figure 4].

Arsenic exposure should be considered when lesions are
multiple, recurrent, primarily occurring in sun-protected
regions such as palms and soles.?>33 HPV associated BD is
also more common in sun-protected areas.!"

BD of genitalia

The SCC in-situ of penis is eponymously termed as
Erythroplasia of Queyrat and Bowen’s disease. Though both
are pathologically same process, the term EQ is used for
lesions over mucosal surfaces such as inner prepuce, glans,
and urethra. The term BD is used when the skin of shaft
of penis is affected. BD of penis presents as well-defined,
single, dull-red scaly plaques often with crusting and
pigmentary changes. BD has also been reported to arise
from inguinal and suprapubic area. EQ is painless, very
well-demarcated, bright-red, velvety, shiny, plaque-like
appearancel***! [Figure 5]. In circumcised individuals, the
lesions are erythematous, crusted, or lichenoid without
any velvety changes.”’ EQ have been reported to arise
along with Zoon’s balanitis.®® Sexual partner (s) of
men with EQ should be evaluated as they are prone to
develop preinvasive and invasive malignancy of cervix or

Figure 3: Multifocal Bowen'’s disease - Focal erythematous scaly infiltrated
plaques localized to vitiligo macules

anus.? The vulvar BD presents with a heaped-up, leukotic,
macerated surface over a dull erythematous background.®

Perianal BD

The perianal BD is more common among women.?! Perianal
BD have minor symptoms such as itching or burning
sensation. Around one-third of the patients complain of
a bleeding lesion or mass.” In anogenital BD, various
morphological forms such as nodular, pigmented,
verrucous, ulcerated, leukoplakic, and polypoidal have
been described in literature. In the anogenital region, the
mean size at the time of biopsy is around 1.3 ¢m?P® The
risk of invasive carcinoma is 2%—6% in this entity.!>”

Periungual BD

Periungual BD is more common in men, usually observed
in the first three digits of left hand. It clinically manifests
as flat, erythematous patches with slight scaling to crusted
verrucoid lesions.”! It can also manifest as hyperkeratotic,
papillomatous or warty proliferations, scaling or erosions of
nail fold, whitish cuticle, periungual swelling, paronychia,
fissuring or ulceration of the lateral nail groove, in-grown
nails, granulation-like tissue beneath, partial loss of the nail
plate, onycholysis, and nail dystrophy. Pseudo-Hutchinson
sign, longitudinal melanonychia, or erythronychia have
been observed in nail BD.['>3-#11 The pseudo-fibrokeratoma
associated with melanocytic pigmentation serves as a
diagnostic clue in nail BD.*? Polydactylous BD is a rare
nail BD subtype.*¥] In a case of Fanconi’s anemia, multiple
fingers with multicentricity has been reported.* The
HPV-associated periungual BD has put forward the genital
digital spread as a probable mechanism of tumor induction.[*"!

Palmar BD

BD of palms are often associated with aresenicosis and
present with expanding diameter, fissuring, and frictional

Figure 4: Giant Bowen'’s disease - A single, large, well-defined erythematous
plaque with peripheral crusting
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Figure 5: Erythroplasia of Queyrat - Sharply demarcated shiny, erythematous
plaque over glans penis

hypertrophy.>*! Ulceration can occur secondary to repeated
friction.?¥

Facial BD

BD of face manifests as broad patches of faint erythema
with minimal scaling or with a typical appearance of solar
keratosis with bright red erythema and an adherent, yellow,
keratotic scale.” The involvement of eccrine gland in BD
is not common, usually confined to temple region.!'

Mucosal BD

Grossly mucosal lesions have one of these three appearances:
i) erythroplasia-like, ii) nodular or papillomatous, and iii)
ulcerative. These morphological lesions correlate with
three pathological stages proportionate to the age of tumor,
severity of infiltration, and degeneration.’®) It can also
present as a velvety reddish plaque.!

Nipple BD

Eventhough BD is intraepidermal, the uniqueness of nipple
anatomy paves way for the tumor to spread via lactiferous
ducts as it is in continuation with nipple epidermal layer.
The nipple BD can present either as a raised, pruritic, scaly
plaque or as eczematous lesion with crusting, bleeding, or
ulceration.[ ¢!

Pigmented BD

Pigmented BD is a rare subtype constituting less than
2% of BD. It presents clinically as a well-defined,
hyperpigmented, flat or verrucous plaque with velvety

surface.’7 It is more commonly seen in genital and
interdigital areas, but also reported in sites such as lips,
digits, and umblicus.*® The cause for pigmentation in
this variant is due to increased melanocyte hyperplasia
with hypertrophic dendritic processes, the presence of
well-differentiated atypical keratinocytes, or due to specific
cytokines and growth factors produced by tumor cells.!”!
The verrucous BD is a rare subtype, which often incites the
suspicion of invasive malignancy.”

In HIV patients, extensive lesions involving penis, scrotum,
and inguinal canal have been reported.® In a patient with
chronic lymphocytic leukemia, symmetrical bilateral BD
has been reported.®!! The differential diagnoses of BD

based on the site and morphological variants are enlisted in
Table 1.[1:29.12.32:46.47,52-55]

Disease course and prognosis

BD usually have an excellent prognosis because it is a
slow-growing premalignant lesion.?'? Even spontaneous
regression of BD has been reported, probably due to
Fas-mediated apoptosis.®® In BD, recurrence is relatively
rare and is approximately 6% within 5 years of taking
sufficient treatment. The recurrence is more common
among immunosuppressed individuals.'" BD is a marker
of solar damage; hence, patients should be followed up
as they are more prone to develop other UV-induced
cutaneous malignancies.”

Progression to Squamous cell carcinoma

The development of invasive SCC is due to destruction
of basement membrane mediated by metalloproteinases.
The development of invasive carcinomas is more
common among elderly people and immunocompromised
individuals."¥ The HIV infection, by producing Tat
protein and decreasing the expression of proteins such as
HPV E6 and E7, directly promotes invasive SCC in-situ
transformation.’ The appearance of a large group of flat
epithelial cells without keratin production in the dermis
favors the progression into invasive SCC.?¥

The clinical signs suggestive of malignant transformation
are ulceration, bleeding, and nodule formation.""” According
to few retrospective studies, the risk of malignant
transformation is around 3% in case of extra-genital BD
and 10% in EQ.”' The invasive SCC of genitals tends to
be more aggressive and metastatic.’”’ Around 16% of the
invasive SCC of penis arises from EQ, while almost 100%
of the invasive SCCs arising from photo-exposed areas are
from underlying BD.J When confined to the epidermis,
BD does not carry any risk of metastasis. However,
one-third of the BD which progressed to invasive SCC can
metastasize.!'8!

Bowen’s disease vs Bowenoid papulosis

Bowenoid papulosis (BP) is a histopathological mimicker
of BD with a lesser degree of cytological atypia. It is
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Table 1: Clinical differential diagnoses of Bowen’s
disease

Cutaneous erythematous BD
Actinic keratosis
Amelanotic melanoma
Basal cell carcinoma
Clear cell acanthoma
Discoid lupus erythematosus
Irritated or inflamed seborrheic keratosis
Lichen simplex chronicus
Lichen planus
Nummular eczema
Psoriasis
Seborrheic eczema
Squamous cell carcinoma
Warts
Pigmented BD
Blue naevi
Bowenoid papulosis
Lichen planus-like keratosis
Melanocytic Naevi
Melanoma
Pigmented actinic keratosis
Pigmented basal cell carcinoma
Seborrheic keratosis
Solar lentigo

Verrucous BD
Hypertrophic lichen planus
Seborrheic keratosis
Verruca vulgaris
Verrucous carcinoma

Nail BD
Amelanotic malignant melanoma
Finger eczema
Glomus tumor
Nail dystrophy
Nail lichen planus
Onychomycosis
Paronychia
Periungual wart
Psoriasis
Pyogenic granuloma
Subungual exostosis
Subungual keratoacanthoma
Squamous cell carcinoma
Verrucous tuberculosis

Nipple BD
Paget’s disease

Erythroplasia of Queyrat
Candidiasis
Erosive lichen planus
Extramammary Paget’s disease
Fixed drug eruption
Lichen sclerosus
Penile psoriasis

Contd...

Table 1: Contd...

Zoon’s balanitis
Perianal BD

Condyloma acuminata

External hemorrhoids

Monilial infections

Papillomas

Skin tags

clinically characterized by the presence of reddish-brown
pigmented verrucous papules and plaque on genitalia
thereby mimicking genital warts. It usually affects glans
penis and shaft of penis in men and vulva and perineal
regions in women. BP can be differentiated from BD by
earlier onset of age, smaller number of lesions, multiplicity
of lesions, verrucoid appearance of few lesions, and
tendency of spontaneous regression.’”-%!

Associations of BD

BD have been reported to arise from seborrheic keratosis,
porokeratosis, Becker’s nevus, erythema ab igne, smallpox
vaccine scar, and outer sheet of epidermoid and follicular
cyst.>64 There have been reports of a few cases of invasive
adenxal carcinomas arising from BD. This includes
phenotypes such as sebaceous, trichilemmal, poroid
and in apocrine/mucinous glandular differentiation.®
The various conditions associated with BD are multiple
clear cell acanthoma, eccrine poroma, porocarcinoma,
porokeratotic-eccrine  ostial ~dermal ductal nevus,
extramammary Paget’s disease, Merkel cell carcinoma,
sebaceous carcinoma, and trichilemmal carcinoma.[¢¢73]

Around 30%-50% of individuals with BD may have
subsequent or previous history of nonmelanoma skin
cancer.®® Though previously BD have been reported to
be associated with internal malignancies such as liver and

lung carcinomas, recent studies failed to confirm those
findings.[247473]

Investigations
Histopathology

Histopathology is the gold standard diagnostic modality
to confirm the diagnosis.' The epidermis shows
hyperkeratosis and parakeratosis, marked acanthosis with
elongation and thickening of rete ridges. The keratinocytes
show atypia, which spans the entire epidermis, not
breaching the dermo-epidermal junction. The keratinocytes
in BD demonstrate intense mitotic activity, pleomorphism,
and very large nuclei [Figure 6]. The accompanying loss of
maturity and polarity gives the epidermis a “windblown”
appearance.’

In BD, two types of giant cells are recognized in the
epidermis. In one type, a keratinocyte “cannibalizes” an
entire dyskeratotic cell and is seen within the cytoplasm
of the phagocytosing cell. In another type, the giant
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Figure 6: (a) Staining showing full thickness atypia/dysplasia (H and E 10x).
(b) Staining showing areas of hyperchromasia, pleomorphism, and atypical
mitosis (H and E 40x)

cell contains multiple nuclei in the center, which are
surrounded by dyskeratotic tonofilaments. There may be
moderate lymphocytic infiltrates in the dermis.’” The cells
of the upper dermis occasionally undergo vacuolization
with abundant and strong eosinophilic cytoplasm.’) The
secondary amyloid deposition is a known fact in BD and
it might herald the regression of tumor. The BD have been
described to be associated with sebaceous or mucinous
metaplasia.” The histopathological variants of BD are
tabulated in Table 2.[1425:3876.79]

The histopathology of mucous membrane BD lesions
are less definite than skin BD.?? In EQ, there are fewer
dyskeratotic cells and multinucleate cells than in BD, with
rich plasma cells in the dermis.'"¥ The EQ associated with
HPV infections are undifferentiated, while those related to
lichen sclerosus are differentiated.!"” The histopathological

differential  diagnoses of BD are mentioned in
Table 3.[1:2,14.58.72.76,75,78,80-84]

Immunohistochemistry

In BD, the keratinocyte nuclei for proliferating cell nuclear
antigen (PCNA) have a diffuse pattern of staining. The CK10
is widely expressed in all cases of BD. The pl6 staining is
helpful in differentiating different histological variants of
BD. The pl6 overexpression reflects the disrupted nature
of G1/S checkpoint leading to uncontrolled cell cycle
progression.l'*?4 Ki-67 expression shows diffuse pattern
of staining of atypical keratinocytes in BD differentiating
it from actinic keratosis.® The BD histopathological
specimen shows positive immunostaining for lumican.!®”
Pagetoid BD express CK7, the specific marker of Paget’s
disease. The CK14 expression may be a marker of tumor
progression.' BD of nipple clinicopathologically mimics
Paget’s disease, but stains positive for cytokeratin 5/6 and
negative for cytokeratin 7.4

Dermoscopy

There are no standard dermoscopic criteria mentioned in
the literature for the diagnosis of BD.¥®! Zalaudek et al.>*

Table 2: Histopathological variants of Bowen’s disease

Histopathological Diagnostic histopathological clues
variant

Acantholytic Intraepidermal bulla/cleft in suprabasal
location
Acantholytic anaplastic keratinocytes within
bulla

Atrophic BD Thinning of epidermis

Full thickness atypia and disorganization
Clear cell changes exceed 80% of total tumor
population

Represents outer root sheath differentiation
Express CK 13, CK 15, CK 16

Incidental findings of epidermolytic
hyperkeratosis

Highly pleomorphic

Absence of either hyperkeratosis or
parakeratosis

Irregular acanthosis

Extensive chronic inflammation in dermis
Predominant orthokeratosis

Paucity of parakeratosis

Preservation of granular layer

Parakeratosis

Regular, marked acanthosis with thickening of
rete ridges

Melanin pigments in cytoplasm of atypical
keratinocytes

Increased melanin in melanophages of dermis
Exophytic/endophytic growth pattern
Prominent koilocytosis

Nests of cells with pale cytoplasm
Intervening thin strands of relatively normal
keratinocytes

May spare the basal layer

Express cytokeratin 7

Marked hyperkeratosis and church-spire
papillomatosis

Intervening pit-like invaginations

Clear cell BD

Epidermolytic

Irregular BD

Orthokeratotic

Psoriasiform

Pigmented

Papillomated BD

Pagetoid BD

Verrucous-
Hyperkeratotic

first described dermoscopic features such as glomerular
vessels and scaly plaques in BD, glomerular vessels
correlate with dilated papillary dermal vasculature
histopathologically. The commonly observed features
are scaly surface, small brown globules with patchy
distribution, homogenous grey brownish and reticular
pigmentation. ¢

Payapvipapong and Tanaka published a classification
regarding three different types of BD. They include 1)
Classic BD - Atypical vascular pattern, whitish scale
and a pinkish network; 2) Pigmented BD - pigmentation
without structure, pigmented stripes and crusts; 3) Partially
pigmented BD - Combination of above two.’! The
dermoscopic differential diagnoses are actinic keratosis,
seborrheic keratosis, basal cell carcinoma, lichen planus-like
keratosis, mammary Paget’s disease, and lentigo malignant
melanoma.®®!
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Table 3:

Histopathological differential diagnosis of Bowen’s disease

Disease

Differentiating feature

Actinic keratosis

Bowenoid papulosis

Clonal seborrheic keratosis

Hidracanthoma simplex

Invasive squamous cell carcinoma

Intraepidermal Merkel cell carcinoma

Intraepidermal sebaceous carcinoma
Paget’s disease

Pagetoid dyskeratosis
Pagetoid melanoma in-situ

Podophyllin-induced wart changes
Trichilemmal carcinoma

Alternating pattern of parakeratosis and orthokeratosis

Basal layer always involved

Sparing of acrosyringia and acrotrichia

No clear border - Diffuse transition into surrounding epidermis
Less prominent mitotic figures

Numerous mitosis in metaphase

Small basophilic inclusions in cytoplasm of granular layer

Koilocyte-like cells
Well-defined nests of cells in epidermis

Nuclei appear small and darkly stained

Intercellular bridges seen in only few areas
Exhibits “Jadassohn phenomenon” composed of bland basaloid cells

Characteristic intracytoplasmic glycogen and occasional ductal structures
Large islands of nests or islands of tumor cells expanding to deep dermis from overlying epidermis

Tumor have pushing and expansile border

Intraepidermal nests of merkel cells

Stain positive for CK20, synaptophysin, chromogranin

Tumor composed of germinative, transitional, and mature sebaceous cells
Nest-like or glandular-like patterns with central-lumen abundant in basal layer

No dyskeratosis
Stain positive for carcinoembryonic antigen, mucin, Alcian blue, aldehyde fuchsin
Periodic acid-Schiff positive and diastase resistant

Overexpress cytokeratin 7 and gross cystic disease fluid protein 15 (GCDFP-15).
Scattered pale cells with small pyknotic nucleus
Stains positive for S100 and/or Melan-A/MART 1

Do not stain for cytokeratins

Absence of atypical cells and multinucleate giant cells
Lobular aggregations of tumor cells
Trichilemmal-type of keratinization

Peripheral cell palisading of basaloid cells

Glycogen deposition in cytoplasm of pale/clear cells

Reflectance confocal microscopy

intake, compliance, esthetic = outcome, equipment
availability, and preference of the patient along with

Reflectance confocal microscopy is an ancillary tool,
which enables in differentiating pigmented BD from other
pigmented lesions. The findings suggestive of pigmented
BD are polygonal, refractile structures in upper layers,
atypical honeycomb pattern, targetoid cells, different size
and shaped atypical keratinocytes, and “button-hole signs”
homogenous with tortuous blood vessels.[#+87)

The electron microscopic examination of BD demonstrates
many dyskeratotic cells surrounded by perinuclear
aggregation and condensation of tonofilaments.’* Phasor
fluorescence lifetime imaging microscopy (FLIM) is a newer,
simple tool which provides rapid confirmation of BD.[3

Management

The treatment modality depends on factors such as the
tumor size, location, thickness, number of lesions, patient’s
age, immune status, comorbidities, concomitant medication

Indian Dermatology Online Journal | Volume 13 | Issue 2 | March-April 2022

clinician’s expertise.['>*# Each therapeutic modality has
its own place in the treatment armamentarium; hence, the
treating physician should weigh its merits and demerits.™
Because BD commonly occurs in old individuals, frequently
located in regions with poor wound healing, noninvasive
treatments are preferred.””

The available therapeutic options are
» Topical chemotherapy

* Light-based procedures

* Surgical modality

* Destructive modality

Topical chemotherapy
Imiquimod

This immune response modifier has antitumor activity by
stimulating local production of cytokines.) Imiquimod is
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a good treatment option for BD lesions of difficult-to-treat
areas like lower leg, shaft, glans penis, and in large facial
lesions. The clinical efficacy varies between 57% and
86% after 6 weeks in various trials. Imiquimod has been
reported to be used in conjunction with 5-fluorouracil and
sulindac in immunosuppressed individuals.>!*** Sotiriou
et alPV treated a large BD measuring 100 cm? with a
single session of MAL-PDT along with daily topical
imiquimod for a duration of 6 weeks. The associated
inflammatory reaction, erythema, and pigmentation are the
common reported adverse effects. It has limited efficacy
in hyperkeratotic BD.>"1 In a study, 38% (6/16) of the
patients discontinued the imiquimod use earlier due to its
side effects.l

Fluorouracil

This topical cytotoxic agent is used in the treatment of BD
of skin, shaft of penis as once or twice daily application
for a duration of 3—4 weeks, to be repeated if needed.*!”]
Clinical evidence showed a complete clinical response in
48% to 83% of individuals with daily use for 3-4 weeks.*4
The efficacy of 5-FU can be increased by application under
occlusion, pretreatment with laser, iontophoresis, and with
the use of dinitrochlorobenzene as a vehicle.®”) The pain,
erythema, burning sensation, and ulceration at the applied
site are the common adverse effects associated with its
use.l24

Light-based procedures
Photodynamic therapy

Photodynamic therapy (PDT) for BD involves topical
application of Methyl Amino-levulinate (MAL) under
occlusion for three hours followed by illumination using
red light from a narrowband light-emitting diode source.
It is repeated once after 7 days and again 3 months
later if needed. The use of fluorescence helps in lesion
delineation, recurrence detection with 100% sensitivity
and 85% specificity.'”*] It is of immense benefit in
large lesions (>3 cm?), leg BD, and in difficult-to-treat
sites. Topical PDT is noninvasive, tissue sparing, highly
efficacious, and good esthetic therapeutic modality.>!%%
There are case reports of successful treatment of BD with
PDT in the setting of radiodermatitis and epidermolysis
bullosa.™

Radiotherapy

The various radiotherapy techniques used in the treatment
of BD are external beam radiotherapy, radioactive skin
patch, and Grenz rays.’¥ In BD, both high and low
dose regimens of radiotherapy are equally efficacious
in the treatment.'” The advantages of this technique
include utilization in difficult-to-treat areas such as scalp,
penile, and perianal BD. The disadvantages include high
cost, patient inconvenience, and poor wound healing in
legs.[19:249]

Lasers

LASERS are considered for genital and nail lesions.®” In
a large retrospective study, 44 BD patients were treated
with CO, laser achieving clearance in 86% of patients
after one treatment.”® Because CO, laser spares the
deeper follicular epithelium, chances of recurrence and
treatment failure are high. To overcome this, diode laser
can be used as a final pass following the three passes of
CO, laser."

Surgical modalities

Excision

Simple wide excision of the lesion and primary closure is
an acceptable method of treating BD of small size, single
lesion, and perianal BD. It is helpful by histopathologically
ruling out the invasive disease.’*** The BD is excised
with a minimum of 4 mm margin in well-defined tumors
of <2 cm in diameter and at least 6 mm margin for
larger lesion or less-differentiated tumors or lesions in
high-risk locations (e.g., scalp, eyelids, ears, nose, and
lips).*"! Excision with a narrow lateral margin may lead to
subclinical lateral spread, which is associated with higher
chance of recurrence.!! The recurrence rate varies from
2.8% to 19.4% in various studies. The limitations are
prolonged wound healing in certain regions, functional and
cosmetic outcome.?24%]

Moh’s micrographic surgery

Moh’s micrographic surgery is very effective in
difficult-to-treat areas like periorificial, periungal regions
and genital lesions where tissue sparing is the main
objective.”! It is also useful in incompletely excised and
recurrent BD. In a retrospective analysis of 270 cases
of BD of head and neck region treated with Moh’s
micrographic surgery, 128 cases were previously treated
with modalities such as cryotherapy, curettage and cautery,
excision, and radiotherapy.’”’ The recurrence after Moh’s
surgery is around 6.3%.!"”

Destructive modalities

The involvement of pilosebaceous units by atypical
epithelium can lead to failure of treatment when superficial
destructive modalities are used.!']

Curettage with cautery

It is a simple, cheap, safe, and one of the most effective
treatment modalities suitable in single, small BD.[%%
It is preferred in patients who have large hyperkeratotic
lesions, intolerant to cryotherapy, and those who cannot
apply topical agents for prolonged period of time.!
However, the results depend on the equipment used and
skill of the operator. The cure rate ranges from 81% for
curettage and up to 93% to 98% in case of curettage and
cautery.[!%%]
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Cryotherapy

Cryotherapy is a simple, inexpensive, out-patient modality of
treatment of BD. It is used as a treatment modality in case of
single, small BD located at well healing sites.”) The efficacy
of cryotherapy differs depending on technique and regimens
used. It is avoided in poorly vascularized areas and legs where
wound healing is prolonged. The failure rate is around 5%-—
10%.2192481 Gaitanis et al.®”! successfully treated four cases
of BD in renal transplant recipients with cryotherapy and
topical imiquimod for 2 weeks with no recurrence. Various
conventional treatment modalities are summarized in Table 4.

Miscellaneous non-conventional modalities

The nonconventional therapies such as a combination
of oral cyclooxygenase enzyme inhibitor and topical
imiquimod, topical tazarotene, topical diclofenac, topical
maxacalcitol, phenol peel, topical and intralesional
bleomycin, oral acitretin, oral isoretinoin with subcutaneous
interferon-alpha and ultrasonic surgical aspiration have
been useful.[2,9,19,24,89,100]

A case of extensive BD involving vulva, perineum, and
anus has been treated with methotrexate and 5-FU.PY A
63-year-old man with a biopsy-proven BD had clinical
resolution of tumor when he applied a homemade paste of
turmeric, milk, and black pepper for a month. He remained
disease-free during the follow-up for 2 years.!'!!

Choice of treatment

The treatment varies from topical agents to surgical
methods. The first choice is often decided by the physician
based on the site, size, immunity, and available facilities.
In BD of less than 2 cm diameter with proper wound
healing, curettage is the best option available followed
by cryotherapy. In case of poor wound healing, PDT is
preferred followed by 5-FU and imiquimod. Cryotherapy
is the first choice of treatment modality in case of multiple
BD. In facial BD, curettage is the initial choice followed by
topical therapy and PDT.*¥ The management of EQ starts
with circumcision.!'”? Penile BD can be treated with topical
therapy and PDT.?* The periungual BD is usually treated by
local excision, Moh’s micrographic surgery, or amputation
of distal phalanx."” In organ transplant recipients and
immunocompromised individuals, PDT, curettage, and
cryotherapy are the treatment options available.l*"]

Surgical treatment is preferred in case of smaller lesions.
However, in view of esthetics and preservation of function,
surgical options are not considered in case of large,
multiple, facial, and penile lesions.'** In elderly patients
with thin and slowly progressive BD, the best approach is
to wait and watch. Patient can be advised to use emollients
containing keratolytics like urea to reduce scaling, making
the lesion less obvious.'"” The choice of therapy in BD is
depicted in [Figure 7].

Table 4: Summary of various treatment modalities of Bowen’s disease

Drug Application Preferred Limitations and adverse effects Outcome
Imiquimod Once daily application for  Large lesions, face, Limited response in 57%-86% clearance
5% cream 16 weeks lower leg, shaft of penis, hyperkeratotic lesions,

glans penis

5-Flourouracil Once- or twice-daily Large lesions, poor

erythema, inflammation,
crusting, pigmentation

Cannot be used in
immunocompromised patients,
pain, erythema, burning
sensation, ulceration

48%-83% clearance

cream application for 3-4 weeks, healing sites
repeated if required
Cryotherapy  Freeze of 30 s at least once  Good healing sites

Curettage with
cautery

or 20 s at least twice for
one to three sittings
Simple, single-time, safe
method

Multiple lesions

Small/single lesion,
facial lesions

Excision Simple, wide excision of  Small/single lesion with
the lesion poor healing

Moh’s Individual layers of tissue  Tissue sparing sites such

micrographic  are removed and examined as periorificial, genital,

surgery under microscope and periungual regions

Photodynamic Day 0, 7, and repeated For larger lesions and

therapy after 1 month difficult-to-treat areas

Radiotherapy  Both high- and low dose Difficult-to-treat sites
regimens are equally such as digits and penis
efficacious

LASERS CO2 LASER Difficult-to-treat sits

such as digits and penis

Cannot be used in poor wound
healing sites, Hypopigmented
scarring

Cannot be performed for larger
lesions, Success depends on
skills of the operator
Prolonged wound healing,
poor functional and cosmetic
outcomes

Expensive, needs skilled
operator

Pain

High-cost, patient
inconvenience, poor healing,
erythema, edema

Spares deeper follicular
epithelium

68%-100% clearance 5%-10%
failure rate

93%-98% cure rate 2%-20%
recurrence

2.8% to 19.4% recurrence

Recurrence is around 6.3%

88%-100% clearance 3 months
after one cycle of MAL-PDT

Failure to heal in 33% of
individuals

Clearance of 86% after one
treatment
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Based on size, number and wound healing
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would healing

with poor wound healing

PDT

5-FU
Imiquimod
Curettage
Excision

PDT
5-FU
Imiquimod
Cryotherapy
Large, single poor
wound healing
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5-FU

Multiple lesions,

good healing

Cryotherapy

5-FU

Imiquimod
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Figure 7: Choice of therapy in Bowen’s disease

Conclusion

l |

Based on site Immunity

Face Digital Immunosuppression
Curettage Moh’s surgery PDT
Moh’s surgery Imiquimod Curettage
Imiquimod 5-FU Cryotherapy
5—-FU PDT
PDT Radiotherapy

LASER
Glans penis

Nail bed
Circumcision
Imiquimod Moh’s surgery
5-FU PDT
PDT
Radiotherapy
LASER

Dermatology in General Medicine. 9" ed. New York:

Theoretically BD can occur on any keratinizing surface. The 2.
asymptomatic nature, early subtle nonspecific presentation,

and varied presentations

of BD make

the clinical

diagnosis challenging even for experienced dermatologists. 3.
Considering the risk of malignant transformation, early
diagnosis and treatment should be done. It requires a

combined effort of dermatologist, oncosurgeon, and plastic
surgeon to plan and execute the management in various

presentations of BD.
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