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BACKGROUND.

Lasers and light sources emitting ultraviolet B
(UVB) irradiation have been shown to repigment striae distensae.
OBJECTIVE. The purpose of this study was to analyze the histologic and ultrastuctural changes seen after UVB laser– or light
source–induced repigmentation of striae distensae.
METHODS. Ten subjects with hypopigmented striae were selected.
Five subjects were treated with an XeCl excimer UVB laser, and
five subjects were treated with a UVB light device. Six months
after the final treatment, the biopsies were evaluated for both

standard and electron microscopic changes in melanocytes.
RESULTS. Analyses of biopsied skin after treatment with both the
UVB laser and light source showed increased melanin content,
hypertrophy of melanocytes, and an increase in the number of
melanocytes in all patients.
CONCLUSIONS. Repigmentation of striae distensae with either a
UVB laser or light source is due to an increase in melanin pigment, hypertrophy of melanocytes, and an increase in
melanocytes.
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STRIAE DISTENSAE are scars with microscopic evidence
of thinning and flattening of the epidermis, a normal or
decreased number of melanocytes, and thinning and
retraction of the dermal collagen and elastin. Clinically,
striae appear as erythematous (striae rubra) or hypopigmented (striae alba), linear, dermal scars with epidermal
atrophy. Causes of striae include pregnancy, obesity, high
corticosteroid levels, weight loss, high potency topical corticosteroid application, protease inhibitor ingestion,
endocrine disorders, and connective tissue disease.1 The
distribution of striae is variable but usually involves the
abdomen, buttocks, and breasts. Extremities may also be
involved, for example, in the bicepital or popliteal areas.
Women develop striae more commonly than men (reportedly 90% of pregnant women, 70% of adolescent females,
and 40% of adolescent males).2
Anectodotal treatments are numerous and unproven.
Centella asiatica extract, -tocopherol collagen-elastin
hydrolysates, eucalyptus tree oil, and tretinoin (all-trans
retinoic acid) have been used with anecdotal success in
reducing or improving the appearance of striae. In addition, laser treatments using the 585 nm flashlamp pumped
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pulsed dye laser for striae rubra and alba have been used,
with limited success.3,4 New developments in laser technology use focal narrow-band UVB phototherapy for the
treatment of striae alba.
The XeCl excimer laser emits monochromatic laser
light at 308 nm, with a train of 30 ns pulses at a repetition
rate of up to 250 Hz. Laser energy is delivered through a
fused silica fiber to a handpiece with variable fluences
between 100 and 2,100 mjoules/cm2. A specialized handpiece delivers laser energy through an iris, with spot sizes
varying between 0.2  0.2 cm and 1.8  1.8 cm. The
XeCl excimer laser has been used in cardiology for transmyocardial laser revascularization and in dentistry for the
ablation of dentine.5,6 In dermatology, the excimer laser
was initially developed for the treatment of localized psoriasis to limit the adverse effects of chronic UVB exposure
from conventional phototherapy.
UVB light sources are generally generated by a mercury
vapor arc lamp. The therapeutic wavelength emission is
290 to 320 nm, with operational modes of continuous or
single pulses and variable pulse widths. Those used for the
treatment of leukoderma generally are used with treatment
spots with an adjustable size and shape.
Following the successful treatment of plaque psoriasis,
the uses of the excimer laser and the UVB light source have
been expanded for treatment of various localized leukodermas, such as vitiligo, hypopigmented scars, and striae
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alba. The excimer laser and the UVB light source have
since been established as excellent, safe treatments for
vitiligo.7 Hypopigmented acne scars on the face improve
considerably after treatment with either the 308 nm laser
or the UVB light source.8 Similar improvement has been
noted after excimer laser treatment of leukoderma in striae
distensae.9–11 This study is the first histologic and ultrastructural analysis of changes in melanocytes after treatment with an UVB-emitting laser and light source.

Materials and Methods
Ten subjects between the ages of 20 and 45 years with
hypopigmented striae, present for at least 2 years on the
trunk or extremities, were selected. Subjects were Fitzpatrick skin phenotypes II to IV and had not had any previous treatment to their striae prior to the study.
Five subjects were treated with an XeCl excimer laser
(Xtrac, PhotoMedex, Radnor, PA, USA). The remaining
five subjects were treated with a UVB light device
(ReLume, Lumenis, Santa Clara, CA, USA). Minimal erythema dose was determined on all subjects prior to beginning treatments. Before treatment, a 3 mm punch biopsy
was taken from the leukodermatous striae for standard
histologic examination and electron microscopic analysis.
The first treatment for each subject was started at their
minimal erythema dose. The treatment dose was increased
by 10% each treatment until post-treatment erythema was
achieved. Treatments were continued on each subject until
10 treatments were completed with either full repigmentation or until the subject was noted to have a 75% or
greater increase in pigment in the treatment area. Six
months after treatment, biopsies were again taken for
standard histologic examination and electron microscopic
analysis. The biopsy results were analyzed for changes in
melanocytes.

Figure 1. Standard histologic examination prior to treatment showing small melanocytes that are difficult to discern. (Arrows indicate
melanocytes.) (Toluidine stain;  40 original magnification)

Figure 2. Electron microscopy prior to treatment showing small
melanocytes. (Arrows indicate melanocytes.)

Results
Both histologic and electron microscopic biopsies taken
before treatment with a UVB laser and light source
revealed a normal number of small melanocytes at a 1:10
ratio with respect to basal keratinocytes (Figures 1 and 2).
Six months after the final UVB laser or light source treatment, all subjects showed clinical evidence of some persistence of clinically significant pigmentation. The clinical
results were similar with both the UVB laser and light
source. In addition, 6 months after the final UVB laser or
light source treatment, all biopsies showed histologic evidence of both an increase in number and enlargement of
melanocytes at the epidermal basal cell layer (Figure 3).
The histologic results were similar with both the UVB laser
and light source. There appeared to be no difference in the
histologic findings based on treated skin phenotype. Sixmonth post-treatment electron microscopic biopsies con-

Figure 3. Standard microscopy 6 months after treatment showing
an increase in the number and size of melanocytes. (Arrows indicate
a subset of the most prominent melanocytes in this section.) (Toluidine stain;  40 original magnification)
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Figure 4. Electron microscopy 6 months after treatment showing an
increase in the number and size of melanocytes. (Arrows indicate a
subset of the most prominent melanocytes in this section.)

to the same increase in the population of melanocytes that
is seen with repeated exposure to standard ultraviolet radiation. Anecdotal experience also suggests that patients
who have successfully completed an initial treatment series
for their leukodermatous striae ultimately require fewer
maintenance treatments at a later date. This may be due to
the presence of either a greater quantity of epidermal
melanocytes or melanocytes that are simply more reactive.
Targeted UVB phototherapy using monochromatic or
polychromatic light devices is a safe and effective treatment for leukoderma in striae distensae. Although prior
studies have shown an increase in collagen content in
striae after pulsed-dye laser or intense pulsed light treatments, this is the first study to report an increase in both
the melanin content and the number of melanocytes after
laser or light treatment of striae distensae. Although a
series of multiple treatments are required to obtain a satisfactory level of repigmentation, and treatments are
tedious for both the physician and the patient, no other
method has been shown to produce improvement in the
loss of pigment seen with striae distensae. Our post-treatment histology and ultrastructural findings confirm the
clinical finding that UVB-induced improvement in striae
can be long-lasting, albeit not permanent. Future studies
should evaluate a correlation between pigment persistence
and quantitative melanocyte density.

Discussion
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1. Klehr N. Striae cutis atrophicae: morphokinetic examinations in
vitro. Acta Derm Venereol Suppl (Stockh) 1979;85:105.
2. Arnold HL, James WD, Odom RB. Abnormalities of dermal connective tissue. In: Odom RB, James WD, Berger TG, editors.
Andrews’ diseases of the skin: clinical dermatology. 9th ed. Philadelphia: W.B. Saunders; 2000. p. 645–6.
3. Lupton JR, Alster TS. Laser scar revision. Dermatol Clin
2002;20:55–65.
4. Nehal KS, Lichtenstein DA, Kamino J, et al. Treatment of mature
striae with the pulsed dye laser. J Cutan Laser Ther 1999;1:41–4.
5. Huikeshoven M, van der Sloot JA, Tukkie R, et al. Improved quality
of life after XeCl excimer transmyocardial laser revascularization:
results of a randomized trial. Lasers Surg Med 2003;33:1–7.
6. Nikolopoulos S, Naoumidou I, Manousaki A, et al. Safety of the
ArF193 excimer laser for the removal of dental plaque and calculi:
an in vitro histological study. J Clin Laser Med Surg
2000;18:295–300.
7. Spencer JM, Nossa R, Ajmeri J. Treatment of vitiligo with the 308nm excimer laser: a pilot study. J Am Acad Dermatol
2002;46:727–31.
8. Bernstein L. Hypopigmented scars. Results of UV-B treatment. American Society for Dermatologic Surgery Meeting. Chicago, Illinois
2002.
9. Goldberg DJ, Sarradet D, Hussain M. 308-nm excimer laser treatment of mature hypopigmented striae. Dermatol Surg 2003;29:5969.
10. Quevedo WC, Szabo G, Virks J, et al. Melanocyte populations in UVradiated human skin. J Invest Dermatol 1965;45:295.
11. Alexiades-Amenakas MR, Bernstein LJ, Friedman PM, Geronemus
RG. The safety and efficacy of the 308-nm excimer laser for pigment
correction of hypopigmented scars and striae alba. Arch Dermatol
2004;140:955–60.

firmed the presence of enlarged melanocytes of varying
sizes (Figure 4). This was associated with an increased
number of melanosomes. The findings were identical after
both laser and light source treatment. Such findings are
consistent with that of a “chronic” suntan and correlated
with the persistence of pigment at 6 months after treatment. Biopsies of random untreated leukodermatous striae
distensae in all study subjects did not show such changes.

