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Scarring and postinflammatory erythema are

common sequelae of inflammatory acne vulgaris.

Treatment modalities based on the theory of selective

photothermolysis, including pulsed dye laser, intense

pulsed light devices, and potassium titanyl phos-

phate lasers, may be used to treat vascular condi-

tions.1–17 Multiple treatment sessions are generally

required for satisfactory results.9,12,13,15,17

Unlike selective photothermolysis, which produces bulk

thermal injury to specific targets in the skin, fractional

photothermolysis (Fraxel, Reliant Technologies, Inc.,

Mountain View, CA) creates hundreds of microthermal

treatment zones (MTZs) while sparing the surrounding

tissue.18,19 We report marked improvement of postin-

flammatory erythema after the resolution of inflam-

matory acne vulgaris in two patients after one

treatment session with fractional photothermolysis.

Case Report

Two female patients, ages 23 and 36 years, with

Fitzpatrick skin types II and IV20 presented with

marked atrophic acne scarring of their cheeks and

postinflammatory erythema (present for greater than

one year) after resolution of severe active inflam-

matory acne (Figures 1A and 2A). Clinical experi-

ence has shown that fractional photothermolysis

improves acne scarring.21

Preparation for Treatment

The patients’ cheeks were cleansed with a mild soap

before the procedure. Triple anesthetic cream (10%

benzocaine, 6% lidocaine, 4% tetracaine; New En-

gland Compounding Center, Framingham, MA) was

applied under occlusion to the treatment area for one

hour prior to treatment. Once the triple anesthetic

cream was removed, an FDA-certified water-soluble

tint (OptiGuide Blue) was applied to the treatment

area. This allowed the laser’s intelligent optical

tracking system to detect contact with the skin and to

adjust the treatment pattern with respect to handpiece

velocity. Lubricating gel (LipoThene, Lipothene, Inc.,

Pacific Grove, CA) was applied over the OptiGuide

Blue to allow the laser handpiece to glide smoothly

over the treatment area, and treatment was initiated.

Treatment Session 1

During the Fraxel treatment session, one patient was

treated with a pulse energy of 18 mJ and a density of

125 MTZs/cm2. This patient was exposed to 10 laser

passes and a total density of 1,250 MTZs/cm2. The

other patient was exposed to eight laser passes at a
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density of 250 MTZs/cm2, corresponding to a total

density of 2,000 MTZs/cm2. The pulse energy applied

was 6 mJ. During the Fraxel laser treatment, a skin

cooling device (Zimmer Elektromedizin Cryo 5,

Zimmer MedizinSystems, Irvine, CA) was used to cool

the skin and mitigate patient discomfort (fan power 2;

4–6 in. from the skin surface).22 Side effects of the

treatment were limited to mild posttreatment erythe-

ma and edema, which resolved in 24 to 48 hours.

Treatment parameters were selected to deliver high-

pulse energies to maximize penetration depth for

optimum results and adjusted based on each patient’s

pain threshold. The density was decreased as the

pulse energy increased to minimize excessive heat

delivered to small areas. A lower pulse energy was

selected for the patient with Fitzpatrick skin type IV

to reduce the risk of postinflammatory hyperpig-

mentation. The energies were slowly increased with

subsequent treatments.

Results after Treatment 1

Photographic documentation and clinical improve-

ment scores were determined preprocedure and

at 2 weeks after the Fraxel treatment. Follow-up

results after a single treatment revealed a marked

clinical improvement in the degree of postinflam-

matory erythema based on independent physician

clinical assessments using a quartile grading scale

(0%–25% = minimal to no improvement; 25%–

50% = mild improvement; 51%–75% = moderate

improvement; 475% = marked improvement.) Inci-

dentally, physician clinical assessments also revealed

mild improvement from baseline in atrophic acne

scarring after a single Fraxel treatment. The patient’s

degree of satisfaction paralleled the physician’s as-

sessment of improvement (Figure 2B).

Additional Treatment Sessions

Both patients returned for additional Fraxel laser treat-

ments for the treatment of atrophic acne scarring. One

patient had five Fraxel laser treatments at 4-week inter-

vals with pulse energies ranging from 20 to 24mJ and

total densities of 1,000 to 1,250MTZs/cm2 (Table 1).

Figure 1. (A) Right cheek before Fraxel laser treatment. Note
the postinflammatory erythema at the sites of the atropic
and ice-pick acne scars. (B) Marked improvement in the
postinflammatory erythema and acne scarring 3 months
after five Fraxel laser treatments.

Figure 2. (A) Right cheek before Fraxel laser treatment. (B)
One month after a single Fraxel laser treatment (6 mJ,
2,000 MTZs/cm2). Note the marked reduction in the postin-
flammatory erythema compared to baseline (A). (C) Right
cheek after six Fraxel treatments demonstrating marked im-
provement in acne scarring from baseline.
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The other patient had six Fraxel laser treatments at 2- to

4-week intervals with energies ranging from 6 to 8mJ

and total densities of 2,000 to 2,500MTZs/cm2

(Table 1). Concomitant use of the Zimmer Elektro-

medizin Cryo 5 during Fraxel treatment was used to

cool the skin and mitigate patient discomfort (fan power

2; 4–6 in. from the skin surface).22

Results after the Last Treatment

Using a quartile scale, physician clinical assessments

revealed moderate to marked clinical improvement

in atrophic acne scarring of both patients 3 months

after the last Fraxel treatment (Figures 1B and 2C).

Continued improvements in erythema were also

noted after additional treatments. Both patients

demonstrated persistence of improvement 3 months

after their last treatment.

Discussion

These cases illustrate the effectiveness of a single

treatment of fractional photothermolysis for postin-

flammatory erythema resulting from acne vulgaris.

After additional treatments, continued improvement

in the erythema as well as improvement in the acne

scarring was noted. The 1,550-nm wavelength util-

ized in fractional photothermolysis targets tissue

water, a major element of blood vessels. Irradiation

at 1,550 nm may lead to photothermal microvascu-

lar destruction of dermal vasculature resulting in

improved erythema. Furthermore, the laser produces

hundreds to thousands of microthermal zones of

injury in the dermis that may result in frequent,

random hits to the dermal blood vessels. This theory

is supported by recent reports demonstrating histo-

logic evidence of damage to dermal vasculature in

patients undergoing fractional photothermoly-

sis.11,23 Blood vessels located at various skin depths

can be targeted for treatment by adjusting the optical

focal depth (determined by the pulse energy) of

fractional photothermolysis.18 Additionally, the op-

erator can adjust the MTZ density to achieve opti-

mal clinical results. A recent clinical study indicated

effectiveness of fractional photothermolysis for poi-

kiloderma of Civatte.11 No reports of this modality

for the treatment of postinflammatory erythema

have been described, however.

Unlike conventional lasers that use a single-beam laser,

fractional photothermolysis employs a microbeam-

composed laser that minimizes the risk of bulk heating

to the dermis. With a density of 1,000 MTZs/cm2 at

20 mJ, for instance, only about 20% of the treated area

is actually heated, reducing the risk of irreversible,

thermal injury to the dermis, which may worsen the

erythema. Fractional resurfacing is achieved with a

limited amount of injury to the treatment zone(s) and

short migratory paths for keratinocytes leading to fast

epidermal repair.19 Little water is contained in the

stratum corneum so it remains functionally unimpaired

after treatment with fractional photothermolysis. This

significantly reduces the risk of infection or other un-

toward side effects.

TABLE 1. Fraxel Laser Treatment Parameters

Treatment No.

Patient 1 (23 years; FST II) Patient 2 (36 years; FST IV)

Energy (mJ)

Total density

(MTZ/cm2) Energy (mJ)

Total density

(MTZ/cm2)

1 18 1,250 6 2,000

2 20 1,125 6 2,000

3 22 1,125 6 2,000

4 22 1,000 7 2,000

5 24 1,250 7 2,000

6 N/A N/A 8 2,500

FST, Fitzpatrick skin type; MTZ, microthermal zone.
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The pulsed dye laser is commonly used for the

treatment of dermal blood vessels. Utilizing the

principle of selective photothermolysis, this laser de-

stroys the vascular component in the dermis leading

to clinical improvement.24,25 Complete clearing of

postinflammatory erythema after the resolution of

acne scarring is slow and may not always be

achieved. Furthermore, multiple treatment sessions

are usually required for optimal clearing. One pos-

sible explanation for the limited therapeutic outcome

is the limited light penetration depth in blood at the

585- to 595-nm wavelength, which is about 52mm.26

The 1,550-nm wavelength used in fractional photo-

thermolysis allows penetration of approximately

1,000mm into the skin,27 which makes fractional

photothermolysis of more deeply located blood ves-

sels possible and a benefit compared to the pulsed dye

laser which cannot penetrate to this depth.

In these patients marked clinical improvement in

erythema was obtained after a single fractional re-

surfacing treatment. Both patients demonstrated

persistence of improvement 3 months after their last

treatment. These case reports demonstrate that

fractional photothermolysis is a safe and promising

new treatment modality for postinflammatory ery-

thema resulting from acne vulgaris. The rapid im-

provement of the telangiectatic component of

postinflammatory erythema with fractional photo-

thermolysis further underscores the potential benefit

of this device for vascular lesions. Additional con-

trolled, split-face studies with more patients and

longer-term follow-up are necessary to further

evaluate the efficacy and safety of fractional photo-

thermolysis for treatment of postinflammatory ery-

thema and to define optimal treatment parameters.
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