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Abstract
Introduction: Photodynamic therapy (PDT) is a demonstrated therapeutic method for basal cell
carcinoma (BCC), which is the most common human cancer. Here, we present a case report about 
systemic PDT with chlorine e6 as a photosensitizer (PS) for BCC treatment. 
Case Report: A 78-year-old man was diagnosed with a history of a 4-year nodular BCC in the nasal 
area. The patient was under control and treatment for hypertension and type 2 diabetes. Chlorine e6 
was injected intravenously at a 0.08 mg/kg dosage in 500 cc normal saline within 20 minutes. Three 
hours after injection, laser irradiation was performed with a wavelength of 665 nm, a dosage of 150 
J/cm2, and an irradiance value of 150 mW/cm2. His nodular BCC was completely cured without any 
side effects after one session of PDT with chlorine e6. 
Conclusion: Systemic PDT with chlorine e6 as a PS may be safe and effective in removing BCC 
lesions due to the data obtained in a two-month follow-up. 
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Introduction
Skin cancers, including melanoma and non-melanoma, 
show a worldwide increasing incidence rate annually, 
and both of them are currently the most common 
types of cancer in white populations.1,2 The rising rate 
of non-melanoma skin cancer is likely multifactorial: 
increased exposure to ultraviolet radiation or sunlight 
due to lifestyle changes, increased outdoor activities, 
ozone depletion, immune suppression, and genetics 
in some cases.3,4 Prolonged exposure to the sun and 
frequent sunburns seem to be the main risk factors for 
skin cancers. This is especially relevant to people with 
lighter skin tone (skin type I-II).1 Basal cell carcinoma 
(BCC) is one of the most prevalent cancers worldwide, 
and its overall prevalence is still rising.5 BCC has low 
mortality but can cause significant morbidities due to 
local invasion.6 BCC is usually a slow-growing tumor in 
which metastasis is rare because it occurs in only 0.5% 
or fewer cases.7 Although the first treatment for BCC is 
complete surgery, it is only recommended for high-risk 
cases.8 Other treatments include electrodesiccation and 
curettage, excision, cryosurgery, and Mohs micrographic 
surgery. Topical therapies and destructive methods such 
as photoablation or PDT should be considered for a 
low-risk BCC treatment.9 Photodynamic therapy (PDT) 

was discovered 100 years ago by medical student Oscar 
Raab and his professor Von Tappeiner. The observation 
showed that incubated paramecia exposure to fluorescent 
dye and light caused their death, but those kept in the 
dark remained unchanged. Thus the term “photodynamic 
reaction” was first coined by Von Tappeiner.10 PDT is 
currently used as an alternative treatment for malignant 
diseases.11 The pharmacological basis of PDT is through 
photooxidation in target tissues. The main components 
of PDT include a photosensitizer (PS), oxygen, and light 
within the absorbent spectrum of the used PS.12 Various 
light sources can be used in PDT, such as light-emitting 
diodes (red and blue lights), lasers, and fluorescent lamps. 
Blue light is preferred for maximum absorbance. Red 
light provides the best tissue penetration.13,14 

Virtually all the PSs used in cancer therapy are based 
on the tetrapyrrole backbone, similar to the structure 
of the protoporphyrin prosthetic group of hemoglobin. 
Depending on the exact structure, an effective PS can be 
synthesized between 600 and 800 nm absorption bands. 
As the light penetration into tissue increases with a 
wavelength, infrared spectral region PSs such as chlorins, 
bacteriochlorins, and phthalocyanines tend to make much 
more effective PSs; however, many other factors are also 
important. A PS should ideally be a pure unit combined 
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with reasonable quality control, low production cost, and 
high-grade stability during storage. It should have a strong 
peak between 650 and 800 nm in red to the near-infrared 
spectral region to provide enough energy to excite oxygen 
to its singlet state. It should be non-toxic and quickly 
removable from normal tissues to reduce the phototoxic 
side effects 15, 16. Chlorins are the essential PSs, including 
m-tetrahydroxyphenyl chlorin, benzoporphyrin 
derivative, and Radachlorin.17 Chlorine (e6) formulated 
as the trisodium salt known as Photodithazine or 
dissolved in polyvinylpyrrolidone has been used.18 Ce6 is 
accumulated more effectively in tumors and has a better 
effect. It is absorbed strongly in longer wavelengths (670 
nm) and can be activated by light and ultrasound. It also 
has a faster clearance function.19 According to a previous 
study using PDT with chlorine e6 for the treatment of 
skin metastases in melanoma, all the metastases were 
cured completely with no recurrences during the study. 
There was no necessity to repeat the treatment after one 
PDT session.20 Additionally, the review study claims that 
PDT has recently become a suitable therapy for actinic 
keratosis and BCC, particularly in large cancerous areas. 
It is also associated with minimum side effects, excellent 
performance, and satisfying esthetic results, and satisfying 
cosmetics.1,21 In addition, the antimicrobial and antiviral 
properties of PDT are helpful in the treatment of various 
infectious diseases.22

Case Report
A 78-year-old man was diagnosed with a 4-year history 
of nodular BCC on the nose area. The patient had been 
under control and treatment for hypertension and type 
2 diabetes. In routine blood tests, FBS and HbA1c were 
respectively 140 and 7.2. Renal and hepatic function tests 
were normal. Chlorine e6 was injected intravenously at 
a 0.08 mg/kg dosage in 500cc normal saline within 20 
minutes. Three hours after injection, laser irradiation 
was performed with a wavelength of 665 nm, a dosage 
of 150 J/cm2, an irradiance value of 150 mW/cm2, and 
a cross-section of 1 cm (The device was a medical laser, 
ML7710, from Modulight company with λ = 665 nm). 
The patient’s 2-cm BCC lesion and 0.5 cm from its 
peripheral were irradiated. The patient’s lesion (2- cm 
BCC and 0.5 cm from its peripheral) was irradiated 
Figure 1. The patient was advised to stay at home for at 
least 48 hours and not be exposed to the sunlight. In the 
case of going out, covered clothes, a hat, and a suitable 
sunscreen have to be used. 

After PDT, the patient’s lesion was bandaged with zinc 
ointment and mupirocin for 48 hours. The patient was 
instructed to do wound care, such as daily washing with 
normal saline, using zinc ointment, taking mupirocin 
three times a day, and avoiding sun exposure until 
the wound healed. A weekly visit for two weeks and a 
visit two months after the operation were performed. 

On the first visit and the second one after two months, 
the patient was examined for any signs of infection, 
such as prolonged pain, swelling, excessive redness, 
phototoxicity or any other symptoms. The patient had 
no problem. As seen in Figure 2, the lesion completely 
went two months after the PDT session for nodular BCC 
in the nasal area, and acceptable scarring was observed 
due to the treatment.

Discussion
PDT has advantages in surgical procedures like promoting 
selective cell destruction. The procedure can be repeated 
multiple times if necessary. Its cost is more beneficial 
compared to surgery. Since there is no cumulative 
toxicity, the treatment is more efficient.23,24 Over the 
last 40 years, topical PDT, either using 5-aminolevulinic 
acid or methyl aminolevulinate, has been approved as 
an effective treatment for both superficial BCC and thin 
nodular BCC.25

Many new PSs have been investigated in laboratories 
and also clinical trials, among which Ce6 and its 
derivatives, such as mono-L-aspartyl chlorin e6 (MACE), 
diaspartyl Ce6, monoseryl Ce6, and other amino acid 
derivatives, have improved efficacy and reduced side 
effects compared to the other PSs for PDT. Ce6 derivatives 
such as Radachlorin (RADA-PHARMA Ltd., Russia) and 
Photodithazine (Veta Grand Co., Russia) have been used 
in clinical trials or approved for some diseases in Russia.26 
Chin et al. indicated that Ce6-PVP had better quality than 
Ce6 alone in patients with angiosarcoma.27 Sheleg et al 
demonstrated that chlorin e6 for skin metastases from 
melanoma was efficient and well-tolerated in the PDT 
procedure.20

Chlorin e6 contains a higher photodynamic activity 
under in vitro and in vivo conditions, and PDT with Ce6 
is well sustained and impressive for skin metastases from 
pigmented melanoma.28 Son et al demonstrated that a 
simple structure based on a PS and gelatin could improve 

Figure 1. (a) Initial BCC lesion, (b) Follow-up after two months
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water solubility and stability. This structure could increase 
therapeutic efficacy during in vivo PDT and showed its 
high potential for clinical usage.29 In this PDT procedure, 
the concentration of the Ce6 PS, laser power intensity, 
and contact time were optimally set for the optimized 
results. Chlorine e6 has maximum absorption in the 665-
nm region (optical window for PDT). 

In sum, Chlorine e6 may be a helpful method for the 
treatment of basal cell epitheliums and more efficient 
than placebo-PDT. This is the first case report on the 
treatment of nodular BCC with systematic PDT with 
chlorin e6 in Iran. More extensive identification using the 
applied and other novel PSs in removing BCC lesions and 
the design of a new therapeutic protocol are suggested for 
more accurate PDT efficiency in treating BCC.
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