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Abstract: Background: Most	available	studies	on	the	efficacy	of	topical	photodynamic	therapy	focus	on	short-	to	
medium-term results. Long-term data are scarce. 
oBjective:	To	evaluate	 the	 long-term	efficacy	of	photodynamic	 therapy	with	 topical	methylaminolevulinate	 to	
treat	Bowen’s	disease	and	basal	cell	carcinoma	in	the	clinical	practice	setting	of	a	dermato-oncology	department.	
Methods:	The	study	included	patients	diagnosed	with	Bowen’s	disease	or	basal	cell	carcinoma,	and	who	received	
photodynamic	therapy	from	2004	to	2008.	Treatment	protocol	and	clinical	follow-up	were	standardized.	The	pri-
mary	endpoint	was	clinically	observed	recurrence	in	a	previous	photodynamic	therapy-treated	area.	Descriptive	
and	survival	analyses	were	performed.	
results:	A	total	of	31	Bowen’s	disease	lesions	and	44	superficial	basal	cell	carcinoma	were	treated,	with	a	median	
follow-up	of	43.5	months.	Recurrence	was	observed	in	14	Bowen’s	disease	lesions	(53.8%)	and	in	11	superficial	
basal	cell	carcinoma	(33.3%).	Significantly	higher	estimates	for	recurrence	rates	were	found	in	patients	with	Bow-
en’s	disease	(p=0.0036)	or	those	aged	under	58	years	(p=0.039).	The	risk	of	recurrence	was	higher	in	patients	with	
Bowen’s	disease	than	in	those	with	superficial	basal	cell	carcinoma	and	younger	patients.	
conclusions:	Recurrence	should	be	considered	when	choosing	to	treat	non-melanoma	skin	cancer	with	photody-
namic	therapy.	Younger	age	and	Bowen’s	disease	were	independent	predictors	for	long-term	recurrence,	suggest-
ing	the	need	to	establish	an	extended	period	of	follow-up	for	this	subset	of	patients.
Keywords:	Bowen’s	disease;	Carcinoma,	basal	cell;	Skin	neoplasms	

INTRODUCTION
Nonmelanoma	skin	cancer	(NMSC)	is	the	most	

common	cancer	in	white-skinned	individuals	and	its	
incidence	 is	 increasing	 worldwide.1 Treatment ap-
proaches for NMSC are predominantly curative and 
surgery	remains	the	mainstay	of	care.	However,	non-
surgical options have emerged as viable alternatives 
in	 patients	 who	 are	 either	 poor	 surgical	 candidates	
or have tumours that are not amenable to surgical 
treatment, namely multifocal lesions, extensive dis-
ease,	 lesions	 in	 cosmetically	 sensitive	 areas,	 or	 diffi-
cult	 locations.	 Topical	 photodynamic	 therapy	 (PDT)	
is	 a	 widely	 used,	 non-invasive	 treatment	 option	 for	

certain NMSCs. It is approved in Europe for the treat-
ment	of	actinic	keratosis,	Bowen’s	disease	(BD),	super-
ficial	basal	 cell	 carcinomas	 (sBCC),	and	 thin	nodular	
basal	cell	carcinomas	(nBCC).2	High	efficacy	is	report-
ed	 when	 using	 standardized	 protocols,	 along	 with	
superior	 cosmetic	 outcomes	 compared	 with	 other	
therapies.2 Nevertheless, long-term recurrence studies 
based on clinical practice are scarce.

The present study aimed to evaluate the long-
term	efficacy	of	PDT	with	topical	methylaminolevulinate	
(MAL)	in	treating	BD	and	BCC	in	a	dermato-oncology	
department,	within	a	normal	context	of	medical	practice.
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PATIENTS AND METHODS
Patients
A	 retrospective	 cohort	 study	 was	 conducted	

in a tertiary dermatology department at an oncolo-
gy	hospital.	All	adult	patients	diagnosed	with	BD	or	
BCC	and	treated	inclusively	with	methylaminolevuli-
nate	photodynamic	therapy	(MAL-PDT)	from	2004	to	
2008,	were	enrolled.	The	Ethics	Committee	approved	
the study protocol.

Treatment and evaluation protocol
MAL-PDT	was	delivered	using	a	standardized	

protocol	of	 two	treatments	one	week	apart,	 repeated	
at 3 months in cases of tumour persistence. Lesion 
preparation	was	performed	before	each	treatment	ac-
cording	to	tumour	thickness	and	hyperkeratosis.	Gen-
tle	curettage	was	used	for	debridement	of	superficial	
lesions,	while	debulking	 curettage	was	preferred	 for	
nodular	tumours.	Approximately	1mm-thick	methyl-
aminolevulinate	160mg/g	cream	(Metvix®;	Galderma	
International,	Paris,	France)	was	applied,	covering	the	
entire lesion and extending 5mm beyond the clini-
cal tumour margins. An occlusive, adhesive dressing 
was	then	applied	for	at	least	3	hours,	after	which	the	
cream	was	removed	with	a	0.9%	saline	solution.	Flu-
orescence	was	visualized	with	a	Wood’s	 light	before	
treatment.	The	lesion	area	was	illuminated	with	a	red	
(630nm	wavelength)	light	source	(Aktilite®;	Photocure	
ASA,	 Oslo,	 Norway),	 delivering	 a	 total	 dose	 of	 37-
40 J/cm2	(depending	on	the	guidelines	at	the	time	of	
treatment)	during	an	exposure	time	of	8’20”.

Clinical	 follow-up	was	 performed	 1,	 3,	 and	 6	
months	 following	 treatment	 and	 thereafter	 every	 6	
months.	The	primary	endpoint	was	clinically	observed	
recurrence in a previous PDT-treated area. Treated ar-
eas	were	identified	with	the	help	of	standard	illustra-
tions	on	which	the	lesions	had	been	signed	and	clinical	
pictures.	Recurrence	was	 treated	 at	 the	discretion	 of	
the	clinician.	Clinical	records	were	retrospectively	re-
viewed,	and	data	regarding	demographic	and	tumour	
characteristics,	along	with	treatment	outcomes	and	re-
currence,	were	registered.

Statistical analysis
Descriptive statistics are presented as a percent-

age	for	categorical	variables,	and	as	a	mean	with	stan-
dard	deviation	or	median	with	interquartile	range	for	
continuous	variables,	after	testing	for	normality	with	
the Kolmogorov-Smirnov test.

Variables considered for survival analysis in-
cluded:	 patient’s	 age,	 gender,	 diagnosis,	 tumour	 lo-
cation	 and	 tumour	 size.	 Survival	 analysis	 was	 per-
formed	with	 the	Kaplan-Meier	method,	 followed	by	
nonparametric comparison of subgroups. Multivari-
ate	survival	analysis	was	conducted	by	applying	the	

Cox regression model to factors found to be predictive 
for	 recurrence	 on	 univariate	 analysis.	 Hazard-ratios	
(HR)	 were	 estimated	 using	 a	 95%	 confidence	 inter-
val	(CI).	The	level	of	statistical	significance	was	set	at	
α=0.05.	Statistical	analysis	was	carried	out	using	 the	
Statistical	Package	for	the	Social	Sciences	(SPSS)	ver-
sion	21	(SPSS,	Chicago,	IL).

RESULTS
Descriptive analysis
MAL-PDT	was	 used	 to	 treat	 a	 total	 of	 77	 tu-

mours	(corresponding	to	67	patients).	Of	these,	54.5%	
were	diagnosed	in	female	patients	and	45.5%	in	male	
patients,	with	a	median	age	of	71	 (P25;P75=30;92).	BD	
was	 diagnosed	 in	 31	 tumours	 (40.3%),	 sBCC	 in	 44	
(57.1%),	 and	 nBCC	 in	 2	 (2.6%).	A	 diagnostic	 biopsy	
was	performed	in	53	(68.8%)	lesions.	There	was	a	his-
tory of other malignant or pre-malignant lesions in 
62.3%	of	the	cases	treated.	The	median	follow-up	was	
of	43.5	months	(P25;P75=3;100).	The	baseline	character-
istics	of	tumours	are	shown	in	table	1.

As	only	2	nBCCs	were	submitted	to	treatment,	
and	since	neither	responded	to	debulking	followed	by	
PDT,	they	were	excluded	from	further	analysis.

Three months after the last PDT treatment, com-
plete	response	was	observed	in	26	BD	lesions	(83.9%)	
and	in	33	sBCCs	(75%)	(Table	2).	Recurrence	was	ob-
served	 in	 25	 of	 these	 77	 tumours:	 14	 involving	 BD	
(53.8%)	and	11	sBCCs	(33.3%).	Similar	recurrence	rates	

Table 1:	Baseline	characteristics	of	the	tumours	(n=77)

Gender,	n	(%)	
Male	 35	(45.5)
Female	 42	(54.5)
Age,	median	(P25;P75),	years	 71	(30;92)
Diagnosis,	n	(%)	
Bowen’s	disease	 31	(40.3)
Superficial	basal	cell	carcinoma	 44	(57.1)
Nodular	basal	cell	carcinoma	 2	(2.6)
Biopsy	before	treatment,	n	(%)	
Bowen’s	disease	 23	(74.2)
Superficial	basal	cell	carcinoma	 30	(68.2)
Location	of	lesions,	n	(%)	
Head	 26	(33.8)
Trunk	 28	(36.3)
Limbs	 23	(29.9)
Tumour	area,	median	(P25;P75),	cm2	 5	(0.25;	100)
Other	(pre)malignant	lesions,	n	(%)	 48	(62.3)
Follow-up,	median	(P25;P75),	months	
Overall	 43.5	(3;	100)
Bowen’s	disease	 42	(3;	99)
Superficial	basal	cell	carcinoma	 49	(3;	100)



were	found	in	the	subgroup	of	previously	biopsied	tu-
mours	(55.6%	in	BD	and	31.8%	in	sBCC).	Eight	(57.1%)	
BD	and	one	(9.1%)	sBCC	recurrences	were	confirmed	
by histopathological examination.

Survival analysis
When	tumours	were	analyzed	using	a	time-to-

event approach, diagnosis and age subgroups exhib-
ited	 statistically	 significant	 differences	 in	 recurrence	
rates.	Moreover,	diagnosis	and	age	were	found	to	be	
independent predictors for clinical recurrence in mul-
tivariate Cox analysis. Other factors, such as gender, 
tumour	location	and	tumour	size,	did	not	have	a	sta-
tistically	significant	impact	on	recurrence	in	univariate	
analysis	and	therefore	were	not	considered	for	the	fi-
nal regression model.

•	Diagnosis and recurrence:
Lesion	recurrence	during	follow-up	was	signifi-

cantly	higher	for	BD	than	for	sBCC	(p=0.004).	The	esti-
mated	recurrence	rates	for	BD	were	7.4%	at	6	months,	
27.9%	 at	 12	months,	 43%	 at	 24	months,	 48.2%	 at	 36	
months,	54%	at	48	months,	and	72.4%	at	60	months.	
Estimated	 recurrence	 rates	 for	 sBCC	 were	 5%	 at	 6	
months,	23.4%	at	12	months,	26.5%	at	24	months,	and	
30%	from	36	months	onward.	This	concludes	a	5-year	
estimated	 recurrence	 rate	 of	 72.4%	 in	BD	vs.	 30%	 in	
sBCC	(Figure	1A).

Patients	with	BD	had	a	significantly	greater	risk	
of	recurrence	than	those	with	sBCC	(HR	2.38,	95%	CI:	
1.07-5.59,	p=0.033).

•	Age and recurrence:
An optimal cutpoint for the continuous covariate 

“age”	was	 calculated	using	martingale	 residuals,	 and	
set	at	57	years.	Patients	aged	57	or	younger	experienced	
higher	tumour	recurrence	in	comparison	with	older	pa-
tients through follow-up time	(p=0.039).	The	estimated	
5-year	 recurrence	 rates	were	66.7%	 for	 the	 former	vs.	
40.4%	for	the	latter	(Figure	1B).	Specifically,	the	estimat-
ed	recurrence	rates	for	patients	aged	57	or	under	were	
6.7%	at	6	months,	40%	at	12	months,	50%	at	24	and	36	
months,	 and	66.7%	 from	48	months	onward.	Patients	
aged	over	57	had	estimated	recurrence	rates	of	5.6%	at	
6	months,	20%	at	12	months,	26.9%	at	24	months,	31.9%	
at	36	and	48	months,	and	40.4%	at	60	months.

The	risk	of	recurrence	was	significantly	higher	
in	patients	aged	57	or	under	than	in	those	aged	above	
57		(HR	2.76,	95%	CI:	1.17-6.51,	p=0.02).

Differences in recurrence rates according to di-
agnosis	were	statistically	insignificant	in	both	age	sub-
groups. 

DISCUSSION
Current guidelines propose PDT as an effective 

treatment for NMSC.2,3	 Efficacy,	 together	 with	 good	
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Table 2: Treatment outcomes 3 months after treatment and long-term recurrence after complete response

Figure 1: A) Estimated	recurrence	rates	by	diagnosis;	
B) Estimated recurrence rates by age group

a

b

	 	 Bowen’s	disease	 Superficial	basal	cell	carcinoma	 p-value

Complete	Response,	n	(%)	 26/31	(83.9)	 	 33/44	(75)	 0.405
Partial	Response,	n	(%)	 4/31	(12.9)	 	 9/44	(20.5)	 0.539
No	Response,	n	(%)	 1/31	(3.2)	 	 2/44	(4.5)	 1
Recurrence,	n	(%)	 14/26	(53.8)	 	 11/33	(33.3)	 0.085
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tolerability, a tissue-sparing attitude, easy treatment 
protocols,	 good	 wound-healing	 and	 favourable	 cos-
mesis,	make	it	an	appealing	treatment	option	for	both	
doctors	and	patients.	While	widely	accepted	and	 in-
creasingly used, most available studies focus on short- 
to	medium-term	 results	 regarding	 both	 efficacy	 and	
cosmesis. Long-term data are still scarce.

Despite the many available options for BD 
management, there is no gold standard treatment 
for	 this	 intra-epidermal	 squamous	 cell	 carcinoma	
(SCC).2,3	However,	PDT	has	merited	a	strength	of	rec-
ommendation A and a level of evidence 1, in the light 
of presently available studies.2,3 Complete response 
rates	of	88-100%	were	reported	3	months	after	MAL-
PDT treatment for BD, thus justifying this rating.3 The 
majority of long-term studies report to	follow-up	peri-
ods	of	12-24	months	for	23-103	BD	lesions:	two	studies	
presented	 recurrence	 rates	 of	 13.6%	and	14.6%	at	 12	
months;	13%	of	 the	 lesions	 recurred	 in	a	16.6-month	
study;	 and	 a	 24-month	 follow-up	 analysis	 reported	
a	 29.3%	 recurrence	 rate.4-7 One report had a longer 
follow-up	period	of	50	months,	with	a	 recurrence	of	
11.6%	 in	 43	 of	 the	 lesions	 studied,	 all	 occurring	 in	
the	first	 year	 after	 treatment.8	 These	figures	 contrast	
with	 those	obtained	 in	 the	present	study.	Briefly,	 the	
estimated	 recurrence	 rates	 for	 BD	were	 27.9%	 at	 12	
months,	 43%	 at	 24	 months,	 54%	 at	 48	 months,	 and	
72.4%	at	60	months.	Whereas	these	data	are	a	product	
of a time-to-event approach through survival analy-
sis,	the	overall	recurrence	of	53.8%	(55.6%	in	biopsied	
lesions),	 is	also	consistently	high.	The	main	explana-
tion may reside in the particular characteristics of the 
population studied. As a tertiary care dermatology 
unit	within	an	oncology	hospital,	most	referrals	com-
prise	complex	cases,	patients	with	many	or	extensive	
lesions	 in	 difficult-to-treat	 areas,	 occasionally	 with	
ill-defined	 borders.	 Field	 carcinogenesis,	 a	 common	
background	 in	 the	 actinic	 damaged	 skin	 of	 patients	
with	 SCC,	may	 also	 account	 for	 the	high	 recurrence	
rates	in	these	patients,	especially	when	PDT	is	used	as	
a lesion-directed therapy.

Superficial	 therapies	 have	 been	 explored	 for	
the treatment of sBCC. Their increasing use in clinical 
practice is supported by the recognition of sBCC as a 
low-risk,	 slow-growing	 epidermal	 tumour.	 Similarly	
to BD, PDT is recommended in European guidelines 
with	strength	of	recommendation	A	and	level	of	evi-
dence 1.2	Treatment	of	sBCC	with	MAL-PDT	is	highly	
effective,	with	most	studies	reporting	short-term	effi-
cacy	rates	of	over	90%	and	good	to	excellent	cosmetic	
results.2	Follow-up	research	on	MAL-PDT	is	outlined	
in	 a	 few	 studies.9	 Recurrence	 rates	 of	 9.3%	 and	 13%	
were	 reported	 in	 two	 12-month	 follow-up	 evalua-
tions.10,11	A	22%	recurrence	was	found	at	24	months	in	
one	study,	while	in	another,	a	time-to-event	approach	

applied to the same period estimated a lesion clearance 
rate	of	82%	for	sBCC.12,13	Finally,	two	studies	reporting	
to	 longer	follow-up	assessments	determined	a	recur-
rence	rate	of	22%	at	48	and	60	months.14,15 These liter-
ature	findings	generally	agree	with	the	results	herein	
presented:	 an	 overall	 recurrence	 of	 33.3%	 (31.8%	 in	
biopsied	lesions)	for	a	median	follow-up	period	of	49	
months,	and	estimated	recurrence	rates	of	23.4%	at	12	
months,	26.5%	at	24	months,	and	30%	at	60	months.

Superficial	BCC	tends	to	have	a	less	aggressive	
biological	behaviour	than	BD.	The	latter	carries	a	risk	
of	 invasive	carcinoma	of	about	3–5%.16 This may ex-
plain	 the	 significantly	 higher	 recurrence	 rates	 of	 BD	
compared	with	sBCC	found	in	this	study.

Young	age	is	certainly	not	a	consensual	risk	fac-
tor in biomedical literature on NMSC.17-19 Most guide-
lines	do	not	consider	it	a	high-risk	factor	for	recurrence	
or aggressive behaviour. Nevertheless, age appears as 
a	predictor	 for	 recurrence	 in	 the	present	 study,	with	
an	 almost	 three-fold	 increased	 risk	 of	 recurrence	 in	
patients	aged	57	years	or	younger.	It	is	possible	that,	
once again, population characteristics have contribut-
ed	to	this	finding.	They	include	likely	actinic	damage	
sustained at an earlier age, suggested by the history of 
other	premalignant	and	malignant	skin	lesions.	There	
may	also	be	a	difference	in	response	to	PDT	between	
young	 and	 aged	 skin.	 Differences	 in	 skin	 thickness	
may	be	attributable	to	a	modified	penetration	of	both	
the	 photosensitizer	 and	 light.	Nevertheless,	 no	 pub-
lished data refer to such a discrepancy.

We	acknowledge	some	limitations	to	this	study.	
As a retrospective study, the amount of collectable 
data	is	limited.	For	instance,	it	would	have	been	fruit-
ful to detail personal history so as to include immu-
nosuppression or exposure to radiotherapy. Another 
limitation is the non-consistent execution of diagnos-
tic	biopsies	in	the	primary	and	recurrent	lesions.	How-
ever,	 this	study	was	undertaken	 in	a	setting	of	daily	
clinical practice. As a non-invasive treatment, derma-
tologists	may	instigate	PDT	without	first	resorting	to	
a biopsy. In routine clinical practice, the diagnosis is 
made	on	clinical	grounds,	usually	with	the	aid	of	der-
moscopy. Doubtful, ulcerated, or pigmented lesions, 
those occurring in immunosuppressed patients and 
recurrences, should be systematically biopsied.20 In 
this	study,	overall	recurrence	rates	were	similar	to	the	
recurrence rates of biopsy-proven lesions, both for the 
BD and sBCC groups. Nevertheless, given the higher 
recurrence rates of BD in the present study, none of the 
recurrences	sent	for	histopathology	was	diagnosed	as	
invasive SCC.

CONCLUSIONS
This	study	suggests	that	recurrence	is	frequent	

and	 should	be	 taken	 into	 account	when	 choosing	 to	
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treat	 NMSC	with	MAL-PDT.	 The	 risk	 of	 recurrence	
was	significantly	higher	in	patients	with	BD	or	young-
er	 patients,	 highlighting	 the	 particularly	 low	 long-
term	efficacy	of	MAL-PDT	in	treating	BD	among	the	
population	studied.	Although	this	reflects	 the	reality	
of one institution, it stresses the need to establish an 
extended	 period	 of	 follow-up	 for	 patients	 with	 BD.	
While	surgery	should	be	considered,	we	believe	that	
PDT can be used for BD because recurrence usually 
occurs in smaller foci, easily managed by PDT or other 
treatment modalities. Field-directed therapy may also 
be	 a	 better	 option	 for	 patients	with	 actinic	 damage.	

Finally,	 efficacy,	 long-term	 recurrence,	 and	 cosmetic	
outcomes	should	be	weighted	to	patients’	characteris-
tics	(including	diagnosis	and	age),	and	the	therapeutic	
choice should be made on a case-by-case basis.q
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