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MADAM, The incidence of nonmelanoma skin cancers (NMSCs),

especially actinic keratosis (AK), is significantly higher in

organ transplant recipients compared with immunocompetent

(IC) subjects.1,2 The treatment of NMSC in transplant recipi-

ents is challenging as these tumours are often multiple lesions

with high recurrence rate.3 Moreover, most malignant lesions

arise on the face. This represents an important issue when

invasive procedures have to be employed not only for aesthet-

ic reasons, but also because of the severe skin atrophy typical

of transplant patients. Among the nonsurgical therapies, topi-

cal photodynamic therapy (PDT) is one of the preferred treat-

ments for multiple NMSCs.4 The aim of our paper is to

investigate the efficacy of a novel treatment modality consist-

ing of a combination of microneedling and topical PDT for

the treatment of AKs and to assess the recurrence rate during a

6- to 9-month follow-up. Twelve transplant recipients with

59 AKs resistant to classical PDT were enrolled.

All subjects received three sessions of cyclic PDT treatments

with a 2-week interval. A follow-up was performed once a

month for 6–9 months. We used for the microneedling pro-

cedure a disposable plastic roller, embedded with 192 stainless

surgical steel needles arranged in nine rows. Each needle is

0Æ10 mm wide and 0Æ5 mm long. The roller has a handle that

enables the operator easily to move the roller back and forth

over the skin vertically, then horizontally and finally obliquely,

for an average of 5–6 times in all directions (Dermaroller

MC905; Alpha Strumenti, Melzo, Milan, Italy). When the roll-

ing was completed, the skin showed a uniform erythema

without bleeding. A thin layer of the photosensitizer methyl

aminolaevulinate 16% cream (Metvix; Galderma Italia SpA,

Milan, Italy) was applied to the skin surface that was covered

with aluminium foil for 3 h. Then, the photosensitizer was

removed and irradiation lasted for a total of 10 min, to deliver

a fluence of 90 J cm)2 (S-630; Alpha Strumenti). Patients

were medicated with total sunscreen. Pain during light treat-

ment was evaluated by using a semiquantitative scale. Treat-

ment efficacy was evaluated by clinical examination and

graded as: 0, excellent response: complete disappearance of

the lesion; 1, good response: presence of < 50% of the

lesions; 2, poor response: presence of > 50% of the lesions;

3, no response to treatment. All lesions showed a complete

response (grade 0) (Fig. 1) after the third session and the

treated areas were free from any new lesions for at least

4 months. At 9-month follow-up, 83% (10 ⁄12) of the

patients showed a complete response. In 17% of cases (2 ⁄12)

there was a relapse to grade 1 and grade 2 in patients with

multiple AKs. Cosmetic results were excellent in all patients.

The microneedling procedure was always well tolerated and

no patient complained of discomfort. Moreover, the pain was

significantly reduced over the further sessions.

PDT is a relatively safe procedure for treating NMSC in IC

subjects and in transplant recipients.4–6 Excellent cosmetic

results may be obtained with PDT but recurrence of lesions is

common, especially in immunosuppressed patients.7 Besides

immunosuppression, other factors such as the presence of

actinically damaged follicles may explain the failure to obtain

(a) (b)

Fig 1. (a) A 56-year-old patient with several actinic keratoses on the cheek before treatment. (b) A complete clinical response following the three

sessions of photodynamic therapy combined with microneedling.
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complete clearance by PDT.8 Moreover, the stratum corneum

can negatively interfere with the passive transepidermal diffu-

sion of the topical photosensitizer, leading to nonuniform

absorption that can impair the efficacy of treatment. Several

methods have been tried to enhance the epidermal diffusion

of the photosensitizer. Recently Donnelly et al.9 showed in ani-

mal skin models that aminolaevulinic acid delivery to the skin

may be enhanced by microneedling. Badran et al.10 tested the

same device as adopted in our study on excised human

abdominal skin.

In our study, we found that the combination of micronee-

dling with PDT as field therapy is an efficient strategy that

allows a high clearance rate and a low risk of recurrence.

Moreover, the microneedling procedure was well tolerated by

all patients. In summary, topical PDT combined with micro-

needling is minimally invasive and may efficiently treat multi-

ple or large skin lesions with excellent cosmetic results.

Limitations of this study are the small number of patients, the

relatively short period of follow-up and the lack of controls

treated by PDT alone. Moreover, the fact that all patients

applied sunscreen after the treatment could represent a contri-

bution to the low recurrence rate of our protocol and needs

to be further investigated. Therefore randomized, controlled

trials with adequate size and follow-up are needed, better to

define clearance rates of the lesions and their recurrence.

Finally, the complexity and the relatively high cost of the pro-

cedure may represent a limit when large skin areas have to be

treated, impacting on the wide use of this technique in organ

transplant recipients.
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