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Abstract

Background: Paget’s disease is a rare skin disorder occurring in the breast (mammary) or in the groin, genital, peri-
anal and axillary regions (extra-mammary). Typical treatment involves surgical excision, which in the case of extra-
mammary Paget’s disease, can lead to significant morbidity. Photodynamic therapy (PDT) which uses a topical or
intravenous photosensitizing agent that is activated by a light source to ablate abnormal tissue, offers a minimally
invasive alternative. The purpose of this study was to assess the effectiveness of photodynamic therapy in the
treatment of Paget’s disease.

Methods: Following Cochrane guidelines, a comprehensive systematic review of all clinical studies and reports
examining the use of PDT for mammary and extra-mammary Paget’s disease was conducted. Study quality was
assessed using the Oxford Levels of Evidence Scale.

Results: 21 retrospective and 2 prospective non-comparative studies were identified and included in the review: 9
case reports with 1-2 patients and 14 case series with 1-16 patients. These reports totalled 99 patients with 133
extra-mammary Paget’s lesions and 3 patients (with 3 lesions) with mammary Paget’s disease. Follow-up periods
were typically one year or less, with 77/133 extra-mammary lesions exhibiting complete response to PDT. One
recurrent mammary skin lesion and two mammary lesions treated concomitantly with surgery also exhibited
complete responses.

Conclusions: Evidence of the effectiveness of PDT for Paget’s disease is promising, but limited. This may, in part,
be explained by the rarity of the condition, making controlled comparative clinical trials challenging.

Background
Paget’s disease is an extremely rare form of intraepithe-
lial adenocarcinoma that may have an underlying
tumour component. It primarily affects Caucasian
women over the age of 50[1]. Since in its early stages
symptoms are often minor, individuals may not seek
medical attention for several years, delaying diagnosis
and treatment[1-3]. In addition, the condition can be
misdiagnosed as eczema or dermatitis,[4] with a benign
dermatologic diagnosis creating further delays[5].
Paget’s disease is categorized as either mammary or

extra-mammary. While the two types are histologically
the same (the epidermis shows diffuse infiltration of

large vacuolated cells with a bluish cytoplasm (Paget
cells)), the location differs[6]. Mammary Paget’s disease
involves the skin of the breast, in or around the nipple.
Most individuals with the condition (> 92%) have under-
lying breast cancer (either ductal carcinoma in situ or
invasive breast cancer)[2,7]. Extra-mammary Paget’s dis-
ease mainly affects the perianal and genital areas, or
elsewhere on the skin near apocrine glands,[6] and is
extremely rare (only a few hundred reports have been
documented in peer-reviewed literature)[6]. In many
patients, the disease may exist for 10 to 15 years without
progressing. Unlike mammary Paget’s, a smaller propor-
tion of cases exhibit an underlying neoplastic compo-
nent (approximately 25% have carcinoma of the
Bartholin glands, urethra, bladder, vagina, cervix, endo-
metrium, prostate, rectum, or colon)[6].
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Treatment typically involves surgical excision. How-
ever, this can lead to significant morbidity, especially in
the case of extra-mammary Paget’s disease, where the
lesions are often large. Additionally, the disease primarily
affects older populations, not all of whom can tolerate
surgery. Thus, given the potential slow progression of the
disease, considerable interest in less invasive approaches
exists[8]. One such approach is photodynamic therapy
(PDT). PDT uses a photosensitizing agent that, when
activated by light of a particular wavelength, induces a
chemical reaction within the cells, destroying the affected
tissue[9,10]. Since the photosensitizing agent is more
readily absorbed by abnormal cells, healthy tissue is
spared. While topical photosensitizing agents are most
commonly used (Levulan® Kerastick® (a type of 5-ami-
nolevulinic acid or ALA) and Metvix® (a type of methyl
aminolevulinate or MAL)), intravenously administered
versions (hematoporphyrin derivatives, such as porfimer
sodium) are also available[11].
The purpose of this project was to assess the clinical

effectiveness of PDT for mammary and extra-mammary
Paget’s disease, based on existing published, peer-
reviewed clinical studies.

Methods
A systematic review of relevant studies was undertaken
following Cochrane guidelines and the QUORUM state-
ment[12].

Identification of potentially relevant studies
To identify studies published as of February 2011, a
structured search strategy, which combined relevant
controlled vocabulary terms (Medical Subject Headings
(MeSH) in MEDLINE, and EMTREE thesaurus terms in
EMBASE) with additional non-index terms was first
developed. Such terms included photochemotherapy,
photosensitizing agent(s), photodynamic therapy or
PDT, and Paget’s disease (both mammary and extra-
mammary). The search strategy was then applied to the
following electronic bibliographic databases: PubMed
(MEDLINE and non-MEDLINE), The Cochrane Library,
EMBASE, the UK Centre for Reviews and Dissemination
databases (DARE, HTA and NHS EED), CINAHL, Psy-
cINFO, and Web of Science. No date, language or other
limits were applied. Grey literature was also searched,
including guidelines and clinical trials web sites, confer-
ence proceedings, Google and checking the reference
lists of relevant articles. Full search details are provided
in Additional file 1.

Selection of studies for inclusion in the review
Two researchers independently screened the titles and
abstracts of citations identified through the literature
search using predetermined inclusion criteria (Table 1).

Corresponding papers of those deemed potentially rele-
vant were then retrieved for full review by the same two
researchers. Disagreements between them were resolved
through discussion and, if necessary, third party
adjudication.

Extraction of data from included studies
Information from included studies was systematically
extracted by two independent reviewers using a pre-
tested data abstraction form, accompanied by a set of
decision rules. The abstraction form included elements
related to study setting, sample size, and design; com-
parator (where applicable); outcomes measured (both
cosmetic and clinical); and findings. Reviewers compared
results and discrepancies were, once again, resolved
through discussion and, if necessary, third party
adjudication.

Critical appraisal of included studies
Studies were appraised using the Oxford Centre for Evi-
dence-based Medicine Levels of Evidence and Grades of
Recommendation[13].

Data analysis and synthesis of results
Data extracted from studies were summarized in tabular
form to facilitate qualitative analyses of trends or patterns
in the findings. Where possible, weighted pooled means
for outcomes, such as percentage of patients who experi-
enced complete eradication of lesions were also calcu-
lated in order to generate summary point estimates.

Results
Results of the literature search are shown in Figure 1. Of
140 papers initially identified (after removing duplicates),
34 Paget’s papers were retrieved for full review and 32
initially met the inclusion criteria. Two of the 32 papers
that met the inclusion criteria were excluded because
appropriate outcomes could not be obtained: 1 study was
a cohort of patients with skin lesions who were treated
with PDT that included one patient with EMPD whose
individual treatment outcomes could not be determined
from the report[5] and the other study was a review of
cases in a vulval Paget’s disease patient registry that
included two patients treated with PDT whose individual
treatment outcomes could not be determined from the
report[14]. Six of the 32 papers that met the inclusion
criteria were further excluded because patients had
already been included in other studies. Additionally, two
papers reported duplicate data, resulting in 24 papers of
23 studies included in the final review.

Description of included studies
The 23 studies comprised single-centred case reports of
1-2 patients (9) and case series of 1-16 patients (14)
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carried out in China (7), Japan (4), Korea (3), UK (2), US
(2), Austria (1), Italy (1), Belgium (1), Israel (1), and Brazil
(1) (Table 2). Collectively, they involved 102 patients (34
female, 51 male, 17 unspecified gender), ranging in age
from 28 to 92 years (majority over 50 years), and 136
lesions treated with PDT. Of the 102 patients, the major-
ity had extra-mammary Paget’s disease (88). Among the
remaining 14, 3 had mammary Paget’s disease and 11
were unspecified. Most studies excluded invasive or
metastasized EMPD; 3 patients in 3 studies had an
underlying carcinoma and/or lymphatic involvement.
Only a few studies reported the Fitzpatrick skin type of
included patients: in 1 study, all 16 patients were Fitzpa-
trick skin type IV or V (Asian)[15] and in another, 7 of 8
patients included were skin type I or II and 1 patient was
type III[11,16]. Four studies reported the race of patients,
3 studies with 12 patients, all Caucasian[1,17,18] and a
case report on one Chinese patient[3]. In patients with
extra-mammary Paget’s disease, the majority of lesions
appeared in the groin/pubis/genitalia, regardless of gen-
der (female: 28 lesions; male: 47 lesions) and in the peria-
nal region in females (15 lesions). Across all lesion types,
approximately one third (44/136) had received prior

treatment (including mainly surgical and/or laser exci-
sion (37); topical ALA-PDT (4), cryotherapy (1), topical
imiquimod (1), and irradiation and chemotherapy (1)).
Heterogeneity in PDT treatment regimens between stu-
dies existed, however PDT was typically performed with
topical 5-ALA or m-ALA, or intravenous hematopor-
phyrin derivatives activated by red light either in the
form of visible light or laser. The number of PDT treat-
ments per lesion ranged from1 to 10, with the majority of
lesions receiving 1-3 treatments. Descriptions of each
study are presented in Additional file 2.

Quality of included studies
Based on the Oxford Centre for Evidence-based Medi-
cine Levels of Evidence, the quality of the studies was
low. All except 2 were retrospective and all were non-
comparative and small in sample size. In general, study
design was attributed to the rarity of the condition.

Safety
Half of the included studies reported adverse events.
Across these studies, adverse events appeared mild and
transient and included mainly local pruritus, erythema,
swelling, blistering, effusion, superficial erosions, crust
formation and/or peeling[4,15-17,19-21]. Local photo-
toxicity/photosensitivity was also reported in all patients
in 2 studies (n = 7 and n = 1)[17,21]. Treatment-related
pain was commonly experienced[15,17,18,20,22] and in
1 prospective study (16 patients) ranged from 2-10
(mean ± SD: 5.4 ± 1.3) on a VAS scale (0-none, 10-
extreme), with patients with perianal and vulval lesions
rating pain higher than those with axillary or scrotal
lesions[15]. The single study that assessed liver function
post treatment with PDT reported normal values[23].

Clinical effectiveness
An assessment of clinical effectiveness included response
of lesion to treatment (may include lesion recurrence)
reported by all 23 studies, and cosmetic or anatomical

Table 1 PICOS Elements of the Review Protocol

Parameter Inclusion Criteria Exclusion Criteria

Participants ● Studies of participants diagnosed with Paget’s disease (mammary or extramammary, invasive or
non-invasive) and 18 years of age or older

● Studies of participants under
18 years of age

Intervention ● Any application of a photodynamic therapy alone or in conjunction with another therapy
● All wavelengths and light sources will be considered

● Any formulation of ALA, including experimental formulations
● MAL

● All intravenous photosensitizers

● None

Comparator ● All studies with or without comparators

Outcomes ● Any clinical outcome, including (but not restricted to): complete lesion eradication; cosmetic
results; patient satisfaction; adverse effects and the need for additional therapy

● Studies without any defined
clinical outcomes

Study
Design

● Any study design including case series and case reports ● Review articles
● Economic evaluations

● Editorials and opinion pieces

 
 

   

 
 

Total search results for Paget’s 
disease after duplicates were 

removed 
= 140 citations 

 

Titles and abstracts reviewed 

Papers selected for full review 
= 34 

Included papers 
= 24* 

 

Excluded papers 
= 10 

 

Figure 1 Literature search results and study selection for
clinical review of Paget’s Disease. *Two papers had reports of
duplicate patient data resulting in 24 papers and 23 included
studies overall.
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function-related outcomes, reported by some studies.
Individual lesion response outcomes for each study are
presented in Additional files 3 and 4.

Extra-mammary Paget’s disease (EMPD)
Lesion response
In 99 patients with a total of 133 extra-mammary
lesions, 77 of the lesions showed a complete response,
52 a partial response, and 4 a minimal or no response
to PDT. No difference in response patterns between
previously treated lesions and those that had received
no prior treatment was apparent.
Two of the 23 studies included were prospective case

series. One prospective study of 16 patients with 21
lesions reported a 66% (14/21) clinical complete
response rate after 3 topical ALA-PDT treatments and a
50% recurrence rate, dropping the complete response
rate to 33% (7/21) at 24 months[15]. The other

prospective study of 7 patients with 11 lesions found a
75% complete response rate 1-5 months after 3 topical
MAL-PDT treatments and did not report any longer
term outcomes[17].
Of 76 patients with 101 lesions from retrospective stu-

dies, 62 lesions demonstrated a complete response, 37 a
partial response and 2 minimal to no response to PDT.
No differences in response patterns across type of PDT
used were evident. Long-term (> 2 year) follow-up of
patients was reported in 2 of the 16 retrospective stu-
dies[8,11,16,20]. Of 5 lesions (in 4 patients) showing
complete responses after treatment with intravenous
porfimer sodium-PDT, 4 lesions remained recurrence
free 62-96 months after treatment and 1 lesion recurred
48 months after treatment[11,16,20]. A complete
response was also maintained (47 and 88 months after
treatment) in 2 lesions in a patient treated with topical
ALA-PDT[11,16].

Table 2 Characteristics of included studies

Study Country Diagnosis Age range (years) No. of patients No. of lesionsa

Prospective case series

Li et al. (2010)[15] China EMPD 54-83 16 21

Raspagliesi et al. (2006)[17] Italy EMPD 55-75 7 11

Retrospective case reports/case series

Housel et al. (2010)[16] & Shieh et al. (2002)[11] USA EMPD 50-75 8 24

Thaler et al. (2010)[25] Austria EMPD 69 1 1

Andretta-Tanaka et al. (2009)[1] Brazil EMPD 67-76 4 4

Fukui et al. (2009)[44] Japan EMPD 66-84 5 8

Li et al. (2009)[3] China EMPD 75 1 1

Wang et al. (2008)[26] China EMPD
MPD

66b

28b
3
1

NRa

NRa

Liu et al. (2007)[4] China EMPD 64-80 5 5

T’kint & Roseeuw (2006)[45] Belgium EMPD 64 1 2

Kim et al. (2005)[46] Korea EMPD 54-73 7 NRa

Madan et al.(2005)[21] UK EMPD 80 1 1

Mikasa et al. (2005)[47] Japan EMPD 73-92 2 NRa

Tulchinsky et al. (2004)[8] Israel EMPD 49-74 2 NRa

Zawislak et al. (2004)[18] UK EMPD 66 1 1

Zhu et al. (2004)[48] China PDc NR 8 8

Song et al. (2003)[49] Korea EMPD 51-78 2 6

Xu et al. (2002)[19] China EMPD
MPD

50-84 8
2

8
2

Chang et al. (2001)[50] Korea EMPD 50-73 7 8

Runfola et al. (2000)[20] USA EMPD 79 1 1

Henta et al. (1999)[22] Japan EMPD 74 1 1

Wang et al. (1991)[23] China EMPD
PDc

NR
NR

4
3

4
3

Kubota et al. (1986)[51] Japan EMPD 77 1 1

Total: 23 studies 28-92 102 136a

a total no. of lesions includes all lesions entering study; if a study did not report number of lesions it was assumed that each patient had 1 lesion
b age only reported for 2 of 4 patients
c unspecified Paget’s disease

EMPD = extra-mammary Paget’s disease, MPD = mammary Paget’s disease, NR = not reported
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Cosmetic and/or functional response
Good cosmetic outcomes were demonstrated after PDT
in both of the prospective case series[15,17]. In the
study of 16 patients, 100% of the patients with a com-
plete response reported satisfaction with their cosmetic
outcomes[15]. In this study, investigator rated cosmetic
outcome was excellent or good in 36% (5/14) of the
lesions with incomplete responses and poor in 64% (9/
14) of the lesions. Reasons for a poor cosmetic outcome
included depigmentation (4), atrophy (2), redness (2)
and induration (1)[15]. An acceptable cosmetic outcome
with no scarring and no substantial changes in baseline
function or anatomic profile was reported in all patients
with a complete response in the other prospective study
[17].
In a retrospective case series of 8 patients, excellent

cosmetic outcomes with no scarring were reported in
the 5 patients treated with ALA-PDT[24]. Scarring was
reported in the 3 patients treated with porfimer-sodium
PDT, however the scarring was documented as less
severe than prior surgical scars[11]. No post-treatment
functional impairments were found in any of the 8
patients[11,24]. Several other case reports described pre-
served anatomical functionality and improvements in
patient comfort and quality of life after PDT[1,3,22,25].

Mammary Paget’s disease (MPD)
Lesion response
There are only three reports of the use of PDT for
MPD. One patient with a recurrent lesion after radical
mastectomy showed a complete response after treatment
with topical PDT[26]. No recurrence was reported for
this patient 12 months after treatment. No treatment
history, surgical description, or follow-up period were
specified for the other two patients, however both were
reported to have a complete responses after combined
surgical excision and topical PDT[19].
Cosmetic and/or functional response
No evidence was available regarding cosmetic and func-
tional outcomes after PDT for the treatment of MPD.

Discussion
This review aimed to assess the clinical effectiveness of
photodynamic therapy for the treatment of Paget’s dis-
ease. Based on the limited quantity and quality of stu-
dies found, the use of PDT for Paget’s disease appears
safe and well tolerated. There were no reports of mor-
tality or significant adverse events related to PDT, how-
ever, rare complications may not be observed in these
small studies. Although a complete response following
PDT was achieved in approximately half of the 103
extra-mammary lesions, the durability of this response
remains unclear, since follow-up periods were typically
less than one year. Nevertheless, good cosmetic and

functional outcomes were demonstrated and, in general,
patients appeared satisfied with PDT. Evidence of the
short and long term effectiveness of PDT for MPD was
limited, with only 3 case reports included in the review.
While PDT yielded complete responses in all 3 cases, 1
of the 3 had received previous surgical treatment and
the other 2 had received PDT combined with surgery.
It has been suggested that the effectiveness of PDT

may depend on several factors, such as lesion location,
presence or absence of underlying carcinomas and
patient skin type[1,7,15,27,28]. In the studies included in
this review, no trends associated with these factors
emerged.
The standard treatment for EMPD is surgical excision,

which is often extensive, involving large margins and
reconstructive surgery. Also, it is frequently associated
with anatomical and functional impairments[7,17,29].
Histologically, Paget’s disease typically extends beyond
the visible lesion present, making it difficult to obtain a
complete excision[7,29]. Consequently, high recurrence
rates after surgery for EMPD have been shown (studies
report approximately 30 to 70% of lesions recur after
treatment)[1,7,27,30-32]. Patients with in-situ EMPD are
less likely to show recurrences (~35% of lesions) in
comparison to patients with invasive EMPD (up to 67%
of lesions)[27,33]. Although no comparative studies of
PDT were found, other treatment options exist. For
example, Moh’s micrographic surgery has been asso-
ciated with lower recurrence rates (8-28%), as well as
less morbidity compared to standard surgical excision
[1,30-32,34]. Laser therapy, radiotherapy and/or systemic
chemotherapy, topical pharmacotherapies (imiquimod or
5-FU) and cryotherapy have also been used. Recent stu-
dies of carbon dioxide (CO2) laser treatment of EMPD
lesions report recurrence rates similar to those following
surgical excision (~30-70%) but also significant pain
[27,35]. Radiotherapy can be used as a primary treat-
ment or as an adjuvant treatment after surgical excision
[36]. Recurrence rates from 0 to 60% have been
reported, with no apparent differences between use as a
primary treatment or as a postoperative adjuvant[37-39].
Systemic chemotherapy applied in combination with
radiotherapy appears to improve responses and prevent
recurrences, but the use of systemic chemotherapy,
alone, requires further investigation[27]. Comparable
response rates with no subsequent recurrences after the
use of imiquimod cream for the treatment of non-inva-
sive EMPD in a small number of cases with short fol-
low-up periods have been demonstrated[1,40]. However,
in a larger case series, treatment of EMPD with imiqui-
mod resulted in poor response rates (38%)[39]. Little
evidence on the use of cryotherapy to treat EMPD
exists; therefore, it is unclear whether it offers a suitable
primary treatment option.
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The standard treatment for MPD (regardless of the
presence or absence of underlying breast cancer) is a
mastectomy with or without lymph node removal[41].
Mastectomy alone (regardless of lymphatic removal) for
the treatment of in situ lesions has demonstrated 5-year
recurrence free survival rates of 90% however, recur-
rence free survival drops to 63% in patients with under-
lying invasive carcinomas[42]. Adjuvant chemotherapy
and/or radiation may be used to decrease recurrences
[41]. Other more breast conserving treatment options
include excision of the nipple, lumpectomy and radia-
tion alone however, when used to treat patients with
underlying breast cancer, these approaches may be asso-
ciated with high recurrence rates[2,41]. Local excision
combined with radiation has been shown to be a highly
effective treatment for MPD without underlying breast
cancer with high rates of long-term disease-free survival,
showing 11% recurrence rates in a long-term, collabora-
tive, multi-centre study[43].
With the limited amount and low level of evidence

available, definitive conclusions on the use of PDT for
the treatment of Paget’s disease are not possible. How-
ever, given the significant morbidity associated with sur-
gery and the frequency of recurrence associated with
alternate treatment options, PDT for primary or recur-
rent EMPD appears promising and warrants further
comparative investigation. In the rare case of MPD
without underlying breast cancer, PDT may offer a
breast-conserving treatment option or an adjuvant to
surgery. While given the rarity of this disease, rando-
mized controlled trials may not be feasible, comparative
data could be collected through a prospective, interna-
tional registry.

Conclusions
No evidence on the comparative effectiveness of PDT
for the treatment of Paget’s disease is available. How-
ever, existing non-comparative studies suggest PDT
offers a promising less-invasive alternative worthy of
further investigation as a primary or adjuvant treatment
option, especially given the significant morbidity asso-
ciated with the standard treatment option (surgical
excision).

Additional material

Additional file 1: Literature search. Details of the literature search
strategy and search results are provided in additional file 1.

Additional file 2: Table of included studies of photodynamic
therapy (PDT) for Paget’s disease. Details of study and patient
characteristics, interventions, outcomes and quality of included studies
are provided in additional file 2.

Additional file 3: Studies of photodynamic therapy (PDT) for
Extramammary Paget’s disease: lesion response. Details of individual
patient and lesion characteristics, type and number of PDT treatments,

lesion response outcomes and lengths of follow-up are provided in
additional file 3.

Additional file 4: Studies of photodynamic therapy (PDT) for
Mammary Paget’s disease: lesion response. Details of individual
patient and lesion characteristics, type and number of PDT treatments,
lesion response outcomes and lengths of follow-up are provided in
additional file 4.

Acknowledgements
This study was supported by a capacity building grant from the Alberta
Ministry of Health (Alberta Health and Wellness). The authors would like to
thank Leigh-Ann Topfer for conducting the literature searches, and Dr. Jaggi
Rao (University of Alberta, Edmonton, AB), Dr. Alain Brassard (University of
Alberta Hospital, Edmonton, AB) and Dr. Michael Smylie (Cross Cancer
Institute, Edmonton, AB) for their clinical advice throughout the study.

Authors’ contributions
AN was involved in the acquisition, analysis and interpretation of the data,
and drafting and revising the manuscript. TS made a substantial contribution
to the conception and design of the study, interpretation of data, and was
involved in writing and critically reviewing drafts of the manuscript. DM
made substantial contributions to the conception and design of the study,
to interpretation of the data, and has reviewed the manuscript. All authors
have given approval for submission of this version.

Competing interests
The authors declare that they have no competing interests.

Received: 25 February 2011 Accepted: 15 June 2011
Published: 15 June 2011

References
1. Tanaka VDA, Sanches JA, Torezan L, Niwa AB, Neto CF: Mammary and

extramammary Paget’s disease: a study of 14 cases and the associated
therapeutic difficulties. Clinics 2009, 64:599-606.

2. Paget disease of the nipple: questions and answers National Cancer Institute,
Bethesda; 2005.

3. Li L, Deng Y, Zhang L, Liao W, Luo R, Huang Z: Treatment of perianal
Paget’s disease using photodynamic therapy with assistance of
fluorescence examination: case report. Lasers Med Sci 2009, 24:981-984.

4. Liu H-L, Liu D-Q, Zhao Y-Q, Jie Y-H, Xu L-Z: Photodynamic therapy for
extramammary Paget’s disease: 5 cases report. Chin J Cancer Res 2007,
19:230-232.

5. Baptista J, Martinez C, Leite L, Cochito M: Our PDT experience in the
treatment of non-melanoma skin cancer over the last 7 years. J Eur Acad
Dermatol Venereol 2006, 20:693-697.

6. Sandhu N, Schwartz RA: Paget disease, extramammary Medscape; 2010.
7. Kanitakis J: Mammary and extramammary Paget’s disease. J Eur Acad

Dermatol Venereol 2007, 21:581-590.
8. Tulchinsky H, Zmora O, Brazowski E, Goldman G, Rabau M: Extramammary

Paget’s disease of the perianal region. Colorectal Dis 2004, 6:206-209.
9. Notice of decision for Metvix Health Canada, Ottawa; 2009.
10. Highlights of prescribing information [Levulan Kerastick] DUSA

Pharmaceuticals, Inc., Wilmington; 2010.
11. Shieh S, Dee AS, Cheney RT, Frawley NP, Zeitouni NC, Oseroff AR:

Photodynamic therapy for the treatment of extramammary Paget’s
disease. Br J Dermatol 2002, 146:1000-1005.

12. Moher D, Cook DJ, Eastwood S, Olkin I, Rennie D, Stroup DF: Improving
the quality of reports of meta-analyses of randomised controlled trials:
the QUOROM statement. QUOROM Group. Br J Surg 2000, 87:1448-1454.

13. Phillips B, Ball C, Sackett D, Badenoch D, Straus S, Haynes Bea: Oxford Centre
for Evidence-based Medicine levels of evidence and grades of recommendation
Oxford (UK): Oxford Centre for Evidence-based Medicine; 2001.

14. Madan V, Lear JT, Loncaster JA, Allan E: Extramammary Paget’s disease
treated with combination topical and systemic photodynamic therapy
[abstract]. J Am Acad Dermatol 2006, 54:AB7.

15. Li Q, Gao T, Jiao B, Qi X, Long HA, Qiao H, Wang L, Lv Y, Hu X, Liao W,
et al: Long-term follow-up of in situ extramammary Paget’s disease in

Nardelli et al. BMC Dermatology 2011, 11:13
http://www.biomedcentral.com/1471-5945/11/13

Page 6 of 7

http://www.biomedcentral.com/content/supplementary/1471-5945-11-13-S1.DOCX
http://www.biomedcentral.com/content/supplementary/1471-5945-11-13-S2.DOCX
http://www.biomedcentral.com/content/supplementary/1471-5945-11-13-S3.DOC
http://www.biomedcentral.com/content/supplementary/1471-5945-11-13-S4.DOC
http://www.ncbi.nlm.nih.gov/pubmed/19578667?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19578667?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19578667?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19242772?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19242772?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19242772?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16836497?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16836497?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17447970?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15109389?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15109389?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12072068?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12072068?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11091231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11091231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11091231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20169299?dopt=Abstract


Asian skin types IV/V treated with photodynamic therapy. Acta Derm
Venereol 2010, 90:159-164.

16. Housel JP, Izikson L, Zeitouni NC: Noninvasive extramammary Paget’s
disease treated with photodynamic therapy: case series from the
Roswell Park Cancer Institute. Dermatol Surg 2010, 36:1718-1724.

17. Raspagliesi F, Fontanelli R, Rossi G, Ditto A, Solima E, Hanozet F,
Kusamura S: Photodynamic therapy using a methyl ester of 5-
aminolevulinic acid in recurrent Paget’s disease of the vulva: a pilot
study. Gynecol Oncol 2006, 103:581-586.

18. Zawislak AA, McCarron PA, McCluggage WG, Price JH, Donnelly RF,
McClelland HR, Dobbs SP, Woolfson AD: Successful photodynamic therapy
of vulval Paget’s disease using a novel patch-based delivery system
containing 5-aminolevulinic acid. BJOG 2004, 111:1143-1145.

19. Xu S, Wang X, Xu W, Xia Y, Zhang C: Evaluation of photodynamic therapy
of skin cancers with partial differential alpha-aminolevulinic acid. Chin
Med J (Engl) 2002, 115:1141-1145.

20. Runfola MA, Weber TK, Rodriguez-Bigas MA, Dougherty TJ, Petrelli NJ:
Photodynamic therapy for residual neoplasms of the perianal skin. Dis
Colon Rectum 2000, 43:499-502.

21. Madan V, Loncaster J, Allan D, Lear J, Sheridan L, Leach C, Allan E:
Extramammary Paget’s disease treated with topical and systemic
photodynamic therapy. Photodiagnosis Photodyn Ther 2005, 2:309-311.

22. Henta T, Itoh Y, Kobayashi M, Ninomiya Y, Ishibashi A: Photodynamic
therapy for inoperable vulval Paget’s disease using delta-aminolaevulinic
acid: successful management of a large skin lesion. Br J Dermatol 1999,
141:347-349.

23. Wang JB, Gao ML, Wen SJ, Wang MJ: Study of photodynamic therapy in
skin cancers and precancerous lesions. Proceedings - SPIE: The International
Society for Optical Engineering 1991, 1616:139-142.

24. Lamberg AL, Cronin-Fenton D, Olesen AB: Registration in the Danish
regional nonmelanoma skin cancer dermatology database:
Completeness of registration and accuracy of key variables. Clinical
Epidemiology 2010, 2:123-136.

25. Thaler P, Millinger S, Sidoroff A: PDT in perianal extramammary Paget’s
disease [abstract]. EURO-PDT: The European Society for Photodynamic
Therapy 10th annual congress, 12-13 March, 2010, Monte Carlo, Monaco
Regensburg (Germany);, 65(Abstract P13).

26. Wang XL, Wang HW, Guo MX, Xu SZ: Treatment of skin cancer and pre-
cancer using topical ALA-PDT–a single hospital experience.
Photodiagnosis Photodyn Ther 2008, 5:127-133.

27. Zollo JD, Zeitouni NC: The Roswell Park Cancer Institute experience with
extramammary Paget’s disease. Br J Dermatol 2000, 142:59-65.

28. Lam C, Funaro D: Extramammary Paget’s disease: Summary of current
knowledge. Dermatol Clin 2010, 28:807-826.

29. Terlou A, Blok LJ, Helmerhorst TJM, Van BM: Premalignant epithelial
disorders of the vulva: Squamous vulvar intraepithelial neoplasia, vulvar
Paget’s disease and melanoma in situ. Acta Obstet Gynecol Scand 2010,
89:741-748.

30. Hendi A, Brodland DG, Zitelli JA: Extramammary Paget’s disease: Surgical
treatment with Mohs micrographic surgery. J Am Acad Dermatol 2004,
51:767-773.

31. Coldiron BM, Goldsmith BA, Robinson JK: Surgical treatment of
extramammary Paget’s disease. A report of six cases and a
reexamination of Mohs micrographic surgery compared with
conventional surgical excision. Cancer 1991, 67:933-938.

32. Lee KY, Roh MR, Chung WG, Chung KY: Comparison of Mohs
micrographic surgery and wide excision for extramammary Paget’s
Disease: Korean experience. Dermatol Surg 2009, 35:34-40.

33. Kyriazanos ID, Stamos NP, Miliadis L, Noussis G, Stoidis CN: Extra-mammary
Paget’s disease of the perianal region: A review of the literature
emphasizing the operative management technique. Surg Oncol 2010.

34. O’Connor WJ, Lim KK, Zalla MJ, Gagnot M, Otley CC, Nguyen TH,
Roenigk RK: Comparison of Mohs micrographic surgery and wide
excision for extramammary Paget’s disease. Dermatologic Surgery 2003,
29:723-727.

35. Louis-Sylvestre C, Haddad B, Paniel BJ: Paget’s disease of the vulva: results
of different conservative treatments. Eur J Obstet Gynecol Reprod Biol 2001,
99:253-255.

36. Minicozzi A, Borzellino G, Momo R, Steccanella F, Pitoni F, de MG: Perianal
Paget’s disease: Presentation of six cases and literature review. Int J
Colorectal Dis 2010, 25:1-7.

37. lme-Carreras E, Iglesias-Sancho M, Marquez-Balbas G, Sola-Ortigosa J,
Umbert-Millet P: Radiotherapy for extramammary Paget disease of the
anogenital region. J Am Acad Dermatol 2010.

38. Hata M, Omura M, Koike I, Wada H, Miyagi E, Tayama Y, Odagiri K,
Minagawa Y, Ogino I, Inoue T: Role of radiotherapy as curative treatment
of extramammary Paget’s disease. Int J Radiat Oncol Biol Phys 2010.

39. Pang J, Assaad D, Breen D, Fialkov J, Antonyshyn O, Balogh J, Tsao M,
Kamra J, Czarnota G, Barnes EA: Extramammary Paget disease: Review of
patients seen in a non-melanoma skin cancer clinic. Curr Oncol 2010,
17:43-45.

40. Cohen PR, Schulze KE, Tschen JA, Hetherington GW, Nelson BR: Treatment
of extramammary Paget disease with topical imiquimod cream: case
report and literature review. South Med J 2006, 99:396-402.

41. Caliskan M, Gatti G, Sosnovskikh I, Rotmensz N, Botteri E, Musmeci S, Rosali
dos SG, Viale G, Luini A: Paget’s disease of the breast: The experience of
the European Institute of Oncology and review of the literature. Breast
Cancer Res Treat 2008, 112:513-521.

42. Siponen E, Hukkinen K, Heikkila P, Joensuu H, Leidenius M: Surgical
treatment in Paget’s disease of the breast. Am J Surg 2010, 200:241-246.

43. Marshall JK, Griffith KA, Haffty BG, Solin LJ, Vicini FA, McCormick B,
Wazer DE, Recht A, Pierce LJ: Conservative management of Paget disease
of the breast with radiotherapy: 10- and 15-year results. Cancer 2003,
97:2142-2149.

44. Fukui T, Watanabe D, Tamada Y, Matsumoto Y: Photodynamic therapy
following carbon dioxide laser enhances efficacy in the treatment of
extramammary Paget’s disease. Acta Derm Venereol 2009, 89:150-154.

45. T’Kint S, Roseeuw D: MAL-PDT as adjuvant treatment for extramammary
Paget’s disease [abstract]. J Invest Dermatol 2006, 126:S36, (Abstract P15).

46. Kim YJ, Kim M-Y, Kang H, Park CJ, Park YM, Kim HO: Clinical study of 28
cases of extramammary Paget’s disease. Korean Journal of Dermatology
2005, 43:1321-1325.

47. Mikasa K, Watanabe D, Kondo C, Kobayashi M, Nakaseko H, Yokoo K,
Tamada Y, Matsumoto Y: 5-Aminolevulinic acid-based photodynamic
therapy for the treatment of two patients with extramammary Paget’s
disease. J Dermatol 2005, 32:97-101.

48. Zhu J, Shi H, Zhang H: Photodynamic therapy of malignancy of skin with
He-Ne laser. SPIE Proceedings 2004 Shanghai International Conference on
Laser Medicine and Surgery 2005, 5967, (Abstract No. 596715).

49. Song KH, Lee CW, Kim KH: Photodynamic treatment for precancerous
disease. Korean Journal of Dermatology 2003, 41:609-616.

50. Chang HW, Baek SC, Byun DG, Houh D: Clinical experiences of
photodynamic therapy in the extramammary Paget’s disease. Korean
Journal of Dermatology 2001, 39:446-453.

51. Kubota K, Kasai T, Iwasaki H, Takamizawa H: [Clinical studies on
photoradiation therapy with hematoporphyrin derivatives (HpD) and
argon dye laser]. Nippon Sanka Fujinka Gakkai Zasshi 1986, 38:693-699.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-5945/11/13/prepub

doi:10.1186/1471-5945-11-13
Cite this article as: Nardelli et al.: Effectiveness of photodynamic therapy
for mammary and extra-mammary Paget’s disease: a state of the
science review. BMC Dermatology 2011 11:13.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Nardelli et al. BMC Dermatology 2011, 11:13
http://www.biomedcentral.com/1471-5945/11/13

Page 7 of 7

http://www.ncbi.nlm.nih.gov/pubmed/20169299?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20849546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20849546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20849546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16793128?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16793128?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16793128?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15383120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15383120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15383120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10789745?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10468815?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10468815?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10468815?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20865110?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20865110?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20865110?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19356643?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19356643?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10651695?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10651695?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20883922?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20883922?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20504079?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20504079?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20504079?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15523356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15523356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1846769?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1846769?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1846769?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1846769?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19018812?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19018812?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19018812?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12828695?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12828695?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11788182?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11788182?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19707774?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19707774?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20975878?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20975878?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16634252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16634252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16634252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18240020?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18240020?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20678619?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20678619?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12712465?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12712465?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19325999?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19325999?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19325999?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15906538?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15906538?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15906538?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3014026?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3014026?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3014026?dopt=Abstract
http://www.biomedcentral.com/1471-5945/11/13/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Identification of potentially relevant studies
	Selection of studies for inclusion in the review
	Extraction of data from included studies
	Critical appraisal of included studies
	Data analysis and synthesis of results

	Results
	Description of included studies
	Quality of included studies
	Safety
	Clinical effectiveness
	Extra-mammary Paget’s disease (EMPD)
	Lesion response
	Cosmetic and/or functional response

	Mammary Paget’s disease (MPD)
	Lesion response
	Cosmetic and/or functional response


	Discussion
	Conclusions
	Acknowledgements
	Authors' contributions
	Competing interests
	References
	Pre-publication history

