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Table 1. Pre- and post-treatment CIELAB values of each facial
region

Sites Before treatment After treatment

Forehead
L* 72.5 73.4
a* 6.6 6.4
b* 26.8 25.1

Left cheek
L* 67.9 73.3
a* 8.5 8.7
b* 27.9 25.0

Right cheek
L* 68.0 68.7
a* 8.8 7.8
b* 25.0 24.0

Chin
L* 62.6 59.3
a* 9.7 8.4
b* 21.0 21.2

Average
L* 67.8 68.7
a* 8.4 7.8
b* 24.9 23.9

CIELAB: Commission International d’Eclairage L*a*b*.
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Dear Editor:
Low-level light therapy is applied to a diverse range of 
therapeutic fields, including therapy for pain relief, in-
flammation, and skin rejuvenation. Many reports have ex-
plained the beneficial effects of light-emitting diode (LED) 
therapy in skin rejuvenation, wrinkle reduction, and skin 
tightening1. There are, however, few reports on the skin- 
lightening effects of LED2. Herein, we present a report on 
the skin-lightening effects of an LED device, confirmed by 
colorimetric assessment.
For 3 weeks, a 44-year-old Korean woman was irradiated for 
20 minutes, once daily with an LED mask device containing 
72 LEDs emitting red and near-infrared light (650∼840 nm). 
To objectively compare skin brightness before and after 
treatment, a mirrorless digital camera (EOM-M; Canon 
Inc., Tokyo, Japan) with a macro lens (EF-M 28 mm F/3.5 
Macro IS STM; Canon Inc.) and built-in light source was 
used. Three representative parts of the face (forehead, cheek, 
and chin) were photographed under identical settings in 
the manual mode. We received the patient’s consent form 
about publishing all photographic materials. Commission 
International d’Eclairage L*a*b* (CIELAB) values of each 
facial region were calculated to quantitatively measure 
skin brightness.
Regression analysis using a simple linear regression model 
was performed for calibration3. Image software (ImageJ, 

version 1.46r; Softonic International SA, Barcelona, Spain) 
was used to acquire RGB values.
The pre-treatment forehead L* of 72.5 increased to 73.4 
after treatment. In the left cheek, the L* value increased 
considerably, from 67.9 to 73.3. In right cheek, it increased 
slightly from 68.0 to 68.7. On average, pre-treatment cal-
culated L* values increased from 67.8 to 68.7 after LED 
mask irradiation (Table 1). No remarkable changes in col-
or hue were visible after LED mask use (Fig. 1).
Before and after photographs of the facial skin were ana-
lyzed using CIELAB coordinates to confirm changes in 
brightness. CIELAB values have been applied to evaluate 
skin brightness quantitatively in other studies4. According 
to the results, LED irradiation improved overall skin bright-
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Fig. 1. (A∼D) Photographs of skin before light-emitting diode (LED) treatment. (A) Forehead, (B) left cheek, (C) right cheek, (D) chin. 
(E∼H) Photographs of skin after LED treatment. (E) Forehead, (F) left cheek, (G) right cheek, (H) chin. Change of color was not 
identified in any of the facial regions shown above.

ness, indicated by an increased calculated L* value. These 
results were consistent with some of the findings of Lee 
and colleagues5, showing skin-lightening effects of LED ir-
radiation, and confirming these results by measuring mela-
nin levels.
Most of the observed areas, including the forehead, and 
both cheeks showed improvements in brightness. On the 
chin, however, the calculated L* value decreased despite 
having been irradiated with the LED device. This may be 
due to post-inflammatory hyperpigmentation caused by 
the improvement of folliculitis on the chin, which was 
confirmed by the photographs. This could be explained by 
the calculated a* value decreasing from 9.7 to 8.4.
Regarding methodological aspects, it is important to ob-
tain photographs under constant conditions free from the 
influence of external factors. As such, we used a non- 
transparent funnel-shaped spacer that provided the same 
distance from the subject to the camera sensor and dark 
space inside the spacer. This device can be used for other 
studies evaluating skin color.
Herein, we quantitatively report the effects of LED irradi-
ation on skin brightness in a middle-aged Asian woman.
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