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A prospective, randomized, double-blinded trial comparing methyl aminolevulinate 1 

photodynamic therapy with and without ablative fractional laser treatment in patients 2 

with microinvasive squamous cell carcinoma 3 

 4 

1.Background and Scope 5 

Squamous cell carcinoma (SCC) lesions are potentially metastatic and can be life 6 

threatening. Hence, surgical excision is the standard treatment for cutaneous SCC. 7 

However, some patients are ineligible for surgery because of their poor general health, 8 

concomitant anticoagulant or immunosuppressive therapies, or allergy to local anesthetics.  9 

Photodynamic therapy (PDT) with methyl aminolevulinate (MAL, MAL-PDT) is an 10 

innovative treatment modality that has been approved in Europe for the treatment of 11 

actinic keratosis 12 

Many patients diagnosed with SCC are elderly and ineligible for surgery. Moreover, 13 

elderly patients usually do not want surgical treatment. Therefore, physicians face many 14 

complicated issues when choosing an appropriate treatment option for SCC patients with 15 

health problems such as a bleeding tendency or cardiac problems, and those who refuse 16 

surgical treatment. 17 

Our previous studies showed that AFL-primed MAL-PDT (AFL-PDT) offered a higher 18 

efficacy than conventional MAL-PDT in the treatment of many other diseases, such as 19 

actinic keratosis, actinic cheilitis, and Bowen’s disease. Therefore, we attempted to apply 20 
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AFL-PDT for treating microinvasive SCC 21 

 22 

2.Objective of study  23 

To evaluate the efficacy of AFL-PDT and standard MAL-PDT in patients with 24 

microinvasive SCC for whom surgical excision would have been difficult because of 25 

bleeding abnormalities or cardiac problems.  26 

3..Study field and period 27 

(1) Field : Department of Dermatology, College of Medicine, Dong-A University, Dong dae 28 

sin-dong, Seo-gu, Busan, 602-715, Republic of Korea 29 

(2) Period : After approving by the Institutional Review Board of the Dong-A University 30 

Medical Center  31 

 32 

4.Study population 33 

A. Inclusion criteria 34 

ㆍ Patients aged 18 years or more  35 

ㆍ Patients who had previously untreated microinvasive SCC  36 

ㆍ Patients satisfied both of the following conditions:  37 

(i) tumor invasion into the papillary dermis (Clark level II) according to a biopsy specimen 38 

(ii) difficulty in surgical excision because of health problems (bleeding tendency or cardiac 39 

problems) 40 

B. Exclusion criteria 41 
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ㆍ Pregnancy or lactation  42 

ㆍ Active systemic infectious disease 43 

ㆍ Other inflammatory, infectious, or neoplastic skin diseases in the treated area 44 

ㆍ Allergy to MAL, other topical photosensitizers, or excipients of the cream 45 

ㆍ History of photosensitivity 46 

ㆍ Use of immunosuppressive or photosensitizing drugs 47 

ㆍ Participation in any other investigational study in the preceding 30 days 48 

ㆍ History or indicators of poor compliance 49 

ㆍ Histological findings of acantholysis, desmoplasia, perineural or lymphovascular 50 

invasion, and echographic features of regional lymph node metastasis 51 

 52 

5..Targeted sample size calcuation 53 

A. The total target number of subjects : Total 40 patients  54 

B. basis of calculation : Based on 90% power of the two-sided χ2 test, 50% difference in 55 

complete response rate at 12 months between two groups (AFL-PDT group: 70% vs. 56 

MAL-PDT group: 20%), and 5% level of significance, the number of sample size required 57 

is 18 per treatment group. Assuming the drop-out rate of 10%, the total number of 58 

sample size required is 40 (20 per treatment group) 59 

6.Study design and treatment protocol 60 

(1) Study design 61 
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① The study was designed as a two-armed, randomized, double-blinded, comparative 62 

trial ② Patients were randomly assigned to receive either AFL-PDT or MAL-PDT in a 1:1 63 

ratio using a computer-generated program.  64 

③ Time table of the study 65 

Date Intervention and evaluation 

Initial visit Evaluation of past history 

Screening (inclusion or exclusion criteria) 

All patients provided signed informed consent  

Treatment day (D1) Randomized allocation 

Evaluation of safety (during iontophoresis or illumination) 

1 week after 

treatment (D7)  

Evaluation of safety (adverse events due to PDT were phototoxic reactions : 

erythema, postinflammatory hyperpigmentation, edema, itching, oozing, 

and bleeding). 

3 months after 

treatment (D3mo) 

Evaluation of efficacy (short-term CR rates) 

Evaluation of safety 

12 months after 

treatment (D12mo) 

Evaluation of efficacy (CR rates)  

Evaluation of safety  

24 months after 

treatment (D24mo) 

Evaluation of efficacy (Long-term CR rates, cosmetic outcomes) 

Evaluation of safety 

 66 

(2) Treatment protocol (D1) 67 

① The lesions were then cleansed with saline gauze, and a lidocaine-prilocaine 5% cream 68 

(EMLA®; Astra Pharmaceuticals, LP, Westborough, MA, USA) was applied to the treatment 69 

area for 30 min under occlusion.  70 

② After the anesthetic cream was removed, AFL was performed using a 2940-nm Er:YAG 71 

AFL (Joule; Sciton, Inc., Palo Alto, CA, USA) with a 500-µm ablation depth, level 1 72 
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coagulation, 22% treatment density, and a single pulse.  73 

③ Immediately after the AFL, a 1-mm thick layer of MAL (16% Metvix® cream; 74 

PhotoCure ASA, Oslo, Norway) was applied to the lesion and to 5 mm of the surrounding 75 

healthy tissue.  76 

④ The area was covered with an occlusive dressing (Tegaderm; 3M, Co., Saint Paul, MN, 77 

USA) for 3 h, after which the remaining cream was removed with saline gauze, and the 78 

red fluorescence of porphyrins was visualized with Wood’s light.  79 

⑤ Each treatment area was then separately illuminated using red light-emitting diode 80 

lamps (Aktilite CL128; Galderma S.A., Bruchsal, Germany) with peak emission at 632 nm 81 

and a total light dose of 37 J/cm2.  82 

⑥ Areas scheduled to receive MAL-PDT received the second treatment 7 days later.  83 

(3) Study evaluation 84 

Patients visited our center for baseline measurement and for follow-up after 1 week, 3 85 

months, 12 months, and 24 months. The treatment lesions were photographed at each 86 

visit. 87 

①Efficacy  88 

Short-term efficacy Complete response (complete disappearance of the lesion) 

Noncomplete response (incomplete disappearance of the 

lesion) 

Long-term efficacy  Complete response (complete disappearance of the lesion) 

Noncomplete response (incomplete disappearance of the 

lesion) 
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Recurrence rate  In all cases of complete response, the patients were 

reviewed at 12 and 24 months to check for recurrence 

 89 

②Cosmetic outcomes 90 

The overall cosmetic outcome was assessed by each investigator for all lesions that 91 

achieved complete response at 24 months, and was graded using a 4-point scale 92 

Excellent  Slight redness or pigmentation change 

Good Moderate redness or pigmentation change 

Fair Slight-to-moderate scarring, atrophy or induration 

Poor Extensive scarring, atrophy or induration 

③ Safety 93 

- Safety assessments were performed at the end of the 3-h cream application; after 94 

illumination during each treatment session; and at 1 week, 3, 12 and 24 months after the 95 

last treatment  96 

- severity of complication 97 

Mild transient and easily tolerated 

Moderate causing the patient discomfort and interrupting usual activities 

Severe causing considerable interference with usual activities and may be 

incapacitating or life threatening 

- During the illumination, patients were asked to evaluate pain intensity using an 11-point 98 
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visual analog scale. 99 

-Predictable complications 100 

▶Iontophoresis : Burn, Hypersensitivity, Pain, Electric shock, Skin irritation 101 

▶PDT : Crust, Erythema, Burning sensation, Hyperpigmentation, Itching, Scale, Bullae, 102 

Oozing, Bleeding, Ulceration, Scar, Infection 103 

 104 

7. Statistical analysis 105 

Numeric variables were summarized as the mean ± standard deviation, and categorical 106 

variables were summarized as the counts and relative frequencies. Complete response 107 

rates and cosmetic outcomes were compared between the treatment groups by using the 108 

χ2 test. Furthermore, 95% confidence intervals (CIs) were estimated using binomial 109 

distribution. Visual analog scale pain scores were compared using the independent t-test. 110 

Adverse events were summarized (n, %) with respect to the treatment method. All data 111 

were analyzed using SPSS version 17.0 for Windows (SPSS Inc., Chicago, IL, USA). P < 0.05 112 

was deemed statistically significant. 113 

 114 

 115 


