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Evaluation of the Primary Response of Basal Cell 
Carcinoma to Aminolevulinic Acid Photodynamic 
Therapy 
 

 

Abstract  
Background: Basal Cell Carcinoma (BCC) is the most common type of 
skin cancer in human beings. Photodynamic therapy (PDT) is a novel 
therapeutic method which may be regarded as a non-invasive useful 
alternative for traditional treatments of BCC. This study was designed 
with the aim of evaluating the primary response of BCC to PDT. 

Methods: This clinical trial was performed on 28 BCC lesions. Patients 
were treated with ALA-PDT monthly for 1-6 sessions and evaluated for 
clinical response, cosmetic results and probable side effects. 

Results: Twenty three out of 28 lesions showed response to PDT (9 
showed complete response and 14 showed partial response). The 
cosmetic result was excellent or good in 77.5% of the cases. In 92.8% 
of the cases, no or mild side effects were observed. Patients with a 
positive history of radiotherapy responded less (p<0.05). No 
significant relationship was found between patients' age, sex, 
localization, diameter or type of BCC with clinical response.  

Conclusion: PDT might be a good therapeutic option in the treatment 
of BCC, especially the superficial type, with high efficacy and few side 
effects. (Iran J Dermatol 2010;13: 71-77) 

Key words: basal cell carcinoma, photodynamic therapy, photo 
chemotherapy.   

 

 

 
Introduction 

Non-melanoma skin cancers (NMSC) are the most 
common tumors in humans. The incidence of NMSC is 
continuously rising (3–8% per year). About 40–
50% of the patients with a history of non-melanoma 
skin tumor will develop further NMSCs within 5 
years 1. Basal cell carcinoma (BCC) is the most 
common skin cancer with significant local tissue 
invasion and morbidity 2. 

For many years, simple surgical excision was the 
conventional treatment modality for BCC. However, 
as BCC usually occurs on sun-exposed areas of the 
body (such as the face and scalp), development of 
new therapeutic strategies with excellent cosmetic 
outcomes and minimal scar formation is of 
increasing interest. Furthermore, all nonsurgical 
approaches such as cryotherapy, radiation therapy, 

curettage and cautery, laser and topical cytotoxic 
drugs (5-fluorouracil, chemical peels, etc.) are quite 
nonspecific and do not target the tumor itself, thus 
leading to undesirable side effects in the 
surrounding tissue including scar formation or other 
cosmetically disfiguring events 1. 

Photodynamic therapy (PDT) is a novel treatment 
modality for patients with BCC which has the 
advantages of being noninvasive and causing 
minimal damage to the surrounding tissue, because 
of the relatively selective uptake of photosensitizer 
by malignant cells 3,4. Furthermore, PDT could be 
used as a valuable alternative option in patients 
who are not appropriate candidates for surgical 
excision such as patients with large lesions 5, 
patients with multiple BCCs  due to previous 
radiotherapy, patients with residue or recurrence of 
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the tumor after other therapeutic modalities 6-8, 
patients who are under anticoagulant therapy 5, 
patients with Gorlin syndrome 9-11, immunosupressed 
or post-transplant patients 12,13, diabetic patients 12, 
and patients susceptible to keloid or hypertrophic 
scar formation 12. 

Several studies on the application of PDT in the 
treatment of superficial BCC have reported high 
but different response rates 5, 11-13. Furthermore, the 
results of PDT on nodular 2, 5, 6, 14 and pigmented 5 
BCCs have been controversial. Thus, this study was 
designed to evaluate the efficacy of topical PDT in 
the treatment of different types of BCC and the 
factors affecting its response rate. 

Patients and Methods 
This clinical trial was performed on 12 patients (8 

males and 4 females) with BCC. Patients were 
recruited from a dermatology clinic after the clinical 
diagnosis of BCC was made by a dermatologist. 
The diagnosis was confirmed by an incisional biopsy 
of the lesion. In cases who had multiple lesions in the 
same anatomical region, a single biopsy was taken 
from the thickest lesion and other clinically similar 
lesions were treated accordingly. Patients received 
comprehensive information regarding the rationale, 
treatment protocol, and probable side effects of 
the photodynamic therapy and signed an informed 

consent form. Patients were excluded from the study 
for any of the following reasons: age less than 18, 
history of any type of photodermatoses or 
dermatoses that may be aggravated by light 
exposure (such as porphyria, xeroderma 
pigmentosa, lupus, etc.), consumption of phototoxic 
drugs within the last 30 days, pregnancy or 
lactation, receiving any other treatment for the 
lesion within the last 6 months, rodent ulcer, 
morpheaform and infiltrative types as assessed 
clinically or histologically. In addition, antinuclear 
antibody (ANA) was checked in all patients before 
the initiation of treatment to screen for probable 
photosensitization susceptibility and ANA positive 
patients were excluded. 

For patients who entered the study, topical 
aminolevulinic acid (ALA) in the form of 20% 
weight-based ALA/water-in-oil cream was applied 
with a thickness of approximately 1 mm on the 
lesion covering 1 cm of the surrounding tumor-free 
skin. After application of the cream, the lesion area 
was covered by light-proof non-adhesive dressing 
to prevent exposure to light. After 6-8 hours, the 
occlusive dressing was removed and the remaining 
cream was gently cleaned off and the patient 
received illumination from Waldmann PDT 1200 
(Waldmann Medizintechnik, VS-Schwennigen, 
Germany) which produced a circular field of 

 

 
Figure 1. Treatment protocol of ALA-PDT for BCC according to clinical response 
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incoherent red light with a diameter of 15 cm and a 
wave length of 630 nm (range 600-730 nm).  Each 
lesion was irradiated with a dose of 120 J/cm2 
and an intensity of 200 mW/cm2. A margin of the 
normal skin approximately equal to the size of the 
lesion was included in the irradiation field. A hand-
held electric fan was used close to the treatment 
site to reduce pain and discomfort and patients' 
eyes were covered with special shields during 
irradiation. Icepacks and zinc oxide ointments were 
prescribed for 24 hours after PDT to decrease post-
treatment erythema and edema and the ointment 
administration was continued for 2 weeks. Follow-
up assessment was performed by the same 
investigator every month. At each visit, photographs 
of each lesion were taken and clinical response was 
determined by inspection and palpation, and 
probable adverse effects were recorded. Clinical 
response was defined as Complete Response (CR) 
when there was no visible or palpable lesion, 
Partial Response (PR) when the diameter of the 
lesion reduced but it was still visible or palpable 
and No Response (NR) when the diameter of the 
lesion did not reduce. At each session, if the lesion 
showed NR, it was referred for surgical excision but 
if PR was detected, another treatment cycle was 
administered (with a maximum of 6 sessions and the 

lesions which did not show complete response after 
6 sessions of treatment were excised). Whenever 
CR was observed in a lesion, the treatment was 
terminated (Figure 1), and the lesion  was assessed 
for cosmetic results on the basis of a 4-point scale;  
1) excellent: no scarring, atrophy, or induration, 
slight or no redness or change in pigmentation 
compared to the adjacent skin; 2) good: no 
scarring, atrophy, or induration, moderate redness 
or increase in pigmentation compared to the 
adjacent skin; 3) moderate: slight to moderate 
scarring, atrophy, or induration; and 4) poor: 
extensive scarring, atrophy, or induration. At the 
same time, with the patient’s consent, a post-
treatment biopsy was performed on lesions with 
complete response for the purpose of serial 
histologic examination and confirmation of clinical 
assessment. 

Statistical analysis 
Collected data were statistically analyzed by 

Chi square, Fisher's exact and Kruskal-Wallis test. 
P- value less than 0.05 considered as significant. 

Results 
A total of 28 BCC lesions belonging to 12 

patients (8 males and 4 females) were included in 

Table1. Evaluation of the relationship between response rate of BCC to PDT and associated factors 
 Complete response

n (%) 
Partial response
n (%) 

Incomplete response
n (%) 

BCC type 
     Superficial 
     Nodular 
     Pigmented 

 
4(67) 
3(20) 
2 (29) 

2(33) 
10(67) 
2 (29) 

 
0 
2 (13) 
3 (42) 

BCC localization 
     Face 
     Scalp 
     Ear 

 
6(46) 
3(23) 
0 

6 (46) 
7 (54) 
1 (50) 

 
1 (8) 
3 (23) 
1 (50) 

Sex 
     Female 
     Male 

 
5(36) 
4(29) 

5 (36) 
9(64) 

 
4 (28) 
1 (7) 

BCC: basal cell carcinoma; PDT: photodynamic therapy. 
 

Table2. Evaluation of the relationship between response rate of BCC to PDT and history of radiotherapy (p < 
0.05) 

 Complete response
n (%) 

Partial response
n (%) 

Incomplete response
n (%) 

History of radiotherapy 
     Positive 
     Negative 
    

 
3(18) 
6(55) 

9 (53) 
5(45) 

5 (29) 
0  

       BCC: basal cell carcinoma; PDT: photodynamic therapy. 
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our study and treated with ALA-PDT. The mean age 
of the patients was 59.1 years (ranging from 22 to 
72 years). 

From these 28 BCCs, 15 lesions were nodular, 7 
pigmented and 6 lesions were superficial. Thirteen 
lesions were located on the face, 13 on the scalp 
and 2 on the ear. 

The mean diameter of the BCC lesions was 20 
mm in the longest axis (ranging from 2 to 100 mm). 
All patients completed the treatment course and 3, 
4, 1, 2, and 18 lesions needed 1, 3, 4, 5, and 6 

sessions of PDT, respectively. The average number 
of treatment sessions was 4.9 (range: 1-6). The 
history of radiotherapy was positive for 17 and 
negative for 11 lesions. 

From 28 treated lesions, 23 showed response to 
PDT, 9 lesions showed complete response (Figure 2) 
and 14 lesions showed partial response (Figure 3). 
For three of the lesions with CR, biopsy was 
performed after completion of the treatment course 
and complete resolution of BCC was confirmed in 
all three cases. From 9 lesions with CR, the final 

Figure 2. Basal cell carcinoma of the scalp: A) before PDT; B) with complete response after PDT 
 

Figure 3. Pigmented BCC of the scalp: A) before PDT; B) with partial response after PDT. 
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cosmetic result was excellent in 5 lesions, good in 2 
lesions and moderate in the remaining 2 lesions. No 
serious adverse events or deaths were encountered 
during this study. None of the patients discontinued 
the study as a result of an adverse effect. Only 
pain was reported in 11 cases which was mild in 9 
and severe in 2 patients.  

The mean age of the patients with CR, PR and 
NR was 53.6, 62.4 and 60 years, respectively. No 
significant relationship was found between age of 
patients and clinical response to PDT.  The mean 
diameter of the lesions was 13 mm in cases with CR, 
28.3 mm in those with PR and 9 mm in those with 
NR.  No significant relationship was found between 
the diameter of the lesions and the response rate. 
Complete response was observed in 4 cases (67%) 
of superficial BCCs, 3 cases (20%) of nodular BCCs 
and 2 cases (29%) of pigmented BCCs (Table 1). 
Although response rate was higher in superficial 
BCCs, no statistically significant relationship was 
found between the clinical type of BCC and the 
response rate. Some degrees of clinical response 
were seen in all lesions with no previous history of 
radiotherapy including CR in 55% and PR in 45% 
of the cases. However, only 18% of the lesions with 
a positive history of radiotherapy showed CR 
(Table 2). Thus, a significant relationship was found 
between positive history of radiotherapy and poor 
response to PDT (p<0.05). No significant 
relationship was found between patients' sex, 
localization of the lesions and adverse events and 
the response rate (Table 1).  

Discussion 
For superficial BCC, complete response rate has 

been reported to be 80-100% in different studies 
15,17. In our study, all superficial BCCs showed some 
degrees of response to PDT. This response was 
complete in 67% and partial in 33% of our cases. 
This difference in efficacy could be partially 
attributed to enrolment of only small-sized lesions in 
most of the previous studies, whereas our study 
included several large BCCs which would have 
been difficult to treat by conventional methods. 
Similarly, Madan et al, recently reported that none 
of the "giant" BCCs showed complete response to 
PDT, and all of them required at last excision 18.  
Furthermore, in our study, all cases with partial 
response showed more than 80% reduction in 
diameter at the end of treatment course so these 
lesions could be expected to achieve complete 
response if their treatment continued and they 
received more sessions of PDT.  

In our trial, 29% of the pigmented BCCs (pBCCs) 
showed complete response to PDT. However, Pintion 
et al, reported no CR in any of the four pBCCs in 
their study 15. 

Treatment of nodular BCCs (nBCCs) yielded 
controversial results. The CR rate varies from 10% 
in a report by Wolf et al, 19 to 94% in a report by 
Mosterd et al 20. The CR rate of nBCCs was 20% in 
our study. A possible explanation of these 
differences is that some of these studies included 
only a small number of cases. Furthermore, different 
criteria were used to evaluate complete response 
and different treatment schedules _regarding the 
duration of ALA administration before irradiation, 
wave length and dose of irradiation_ were applied 
15. Finally, in some studies, some additional 
strategies were used. For instance, Rhodes et al, 
used methyl-ALA (instead of ALA) to improve the 
penetration of photosensitizer into the tumor 2. 
However, in another study by Kujipers et al, no 
difference was found between methyl-ALA and ALA 
in the treatment of BCC 21. Thompson et al, used 
multifiber light delivery with direct contact to tumor 
surface to improve the efficacy of PDT and 
reported a 75% complete response rate for nBCC 
22. 

In our study, ALA-PDT was well tolerated and no 
adverse events were observed in most of the cases. 
Only two cases reported severe pain. The adverse 
events of PDT have been reported to be 
insignificant in other studies, as well. Wang et al, 
found that patients who received PDT for their BCCs 
experienced pain which was similar to cryotherapy 
23.  

In our study, the cosmetic outcome was graded as 
excellent or good in 77.5% of the cases. It was 
reported 79-93% in previous studies. Several 
studies showed that the cosmetic outcome of PDT 
was superior to cryotherapy 23, 24; Basset-Seguin 
reported an excellent cosmetic outcome with PDT in 
60% of the cases that was similar to our results but 
was a better outcome compared to cryotherapy 
(16% excellent) 25. In our study, the cosmetic result 
was evaluated immediately after completing the 
treatment protocol. However, as Vinciullo et al 
reported, 26 a better response throughout time 
could be expected since further gradual 
improvement in cosmetic results is not uncommon. 

We found no significant relationship between 
response rate to PDT and patients' age, sex, and 
localization of the tumor, mean diameter of the 
lesions, and clinical type of BCC. The only variable 
that had a significant relationship with response 
rate was history of radiotherapy. In other words, 
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response rate was lower in patients with a positive 
history of radiotherapy. To our knowledge, this 
relationship has not been evaluated and reported 
to date. However, further studies are required to 
confirm such an association. 

At last, it should be mentioned that BCC is not a 
life threatening cancer. Therefore, different factors 
such as efficacy, cosmetic results, patient's opinion 
and cost effectiveness should be considered in 
determining the treatment of choice for each 
patient. Weston et al, showed that patients prefer 
PDT over conventional therapies of BCC 27 and its 
cost effectiveness has been proven, too 28. 
Regarding these points, in addition to high efficacy 
and better cosmetic results, PDT can be a suitable 
therapeutic option for patients with BCC, especially 
sBCC. However, we had some limitations in this 
study; for example, we could not perform biopsy 
after completion of the treatment for all lesions 
because of ethical issues. Further studies are 
recommended to compare different regimens of 
PDT and factors that improve its efficacy. 
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