CLINICAL INSIGHTS

Clinically Relevant Lasers for
the Plastic Surgeon

Laser treatment is a useful ancillary modality for aes-
thetic surgery procedures. Lasers may be used for skin
rejuvenation to enhance skin quality in conjunction
with rhytidectomy, for scar reduction, and for postsur-

gical skin tightening. (Aesthetic Surg | 2005;25:416-
418.)

he use of laser treatment in aesthetic surgery prac-

tice has expanded not only in scope, but also in

the number of patients treated and the choices of
equipment.! Ten years ago, plastic surgeons embraced
ablative CO, laser resurfacing as an alternative to surgi-
cal skin tightening.? Subsequently, laser treatment
options expanded to include other wavelengths and the
many nonablative “no down-time” alternatives available
today.

Here 1 will discuss laser and light-based technologies
that are useful ancillary treatments for current plastic sur-
gical procedures. Other technologies, more remotely
related to plastic surgical treatment, may also be consid-
ered an enhancement to an aesthetic practice. Lasers are
useful for: 1) skin rejuvenation to enhance skin quality in
conjunction with rhytidectomy, 2) reduction of scars
resulting from any surgical procedure, and 3) skin tight-
ening after facial or body surgery.

Skin Rejuvenation

In considering neck and facial contour, a plastic sur-
geon tightening underlying muscle and fascia along with
removing excess skin may be compared with an artist
stretching canvas over a frame. In judging overall post-
surgical improvement, we must take measures to ensure
that the painting itself, i.e., the skin, is also improved.
The role of skin rejuvenation is two-fold: First, it address-
es skin damage, which may be vascular, pigmentary, or
subsurface changes visible with ultraviolet light. Second,
skin rejuvenation treatment helps to ensure long-lasting
surgical results through improved skin quality due to
stimulation of fibroblasts in the dermis, which causes an
increased production of collagen and elastin.

Skin rejuvenation treat-
ments are based on multi-
ple wavelengths of visible
intense pulsed light (IPL)
using cut off filters.’* The

details and parameters are
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to the upper skin layers is
often treated with a 560-
nm (yellow) cut off filter,
directed at epidermal pig-
mentation and telangec-
tasias. A second pass is performed with a 640-nm
filter, stimulating the dermis with direct red light
energy.

Marked improvement in this technology has been seen
with the Lumenis One (Lumenis, Santa Clara, CA), a
fifth-generation IPL with enhanced speed (1 hertz),
increased spot size, increase in available filters, improved
efficacy in pulse structure and software, improved safety
(direct cooling), improved ease of use, and computer
database recording.

Patients usually undergo 5 treatments spaced 3 weeks
apart, starting one month after surgery. Treatments are
enhanced with a posttreatment skin care program.
Results may be qualitatively verified and documented
using the Canfield Visia CR system (Canfield Clinical
Systems, Fairfield, New Jersey), second-generation Visia
for standardized clinical photographs with reproducible
results.

Scar Reduction

Because scarring is an aspect of aesthetic surgery that
concerns patients, nonsurgical options have grown in
popularity. However, if scars can be reduced, patients
will be less reluctant to undergo surgical procedures
when surgery is, in fact, the best option. It is believed that
the scarring mechanism has a vascular component;
decreasing neovascularization curtails the inflammatory
process and excess scar production.
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For scar reduction, a wavelength in the low-to-high
500-nm range is used to target hemoglobin. To allow
maximum collagen strengthening for wound healing,
treatments are not begun until 1 month after surgery.
However, after a month, excess collagen formation adds
to scar width and height. Treatment results in softer, flat-
ter scars that are less red and feel more like normal skin
(Figure 1).

I use a vascular laser for scar reduction, treating
patients once monthly for 6 months with the
VersaPulse-C (Lumenis), long pulse 532 nm wave-
length.’ Patients with a hypertrophic or keloid scar
history may require twice the number of treatments.
An alternative treatment may be IPL (the same tech-
nology as is used for skin rejuvenation), using a 560-
nm filter.

Skin Tightening

Experienced aesthetic surgeons have seen how the
appearance of sagging skin improves dramatically
immediately following surgery; however, in certain
patients, there may be a gradual return of skin laxity,
especially when swelling subsides. In these patients with
poor skin quality and low elasticity, laxity may reap-
pear even after further skin excision. Laser treatment to
improve skin quality can be helpful. Carbon dioxide
lasers are known to be efficacious, but patients now
want equal results without downtime. Unfortunately,
past technologies have failed in this goal, producing
marginal results as illustrated in both the literature and
presentations.

Recent advances in skin tightening include the Titan
Laser (Cutera, Brisbane, CA) in the infrared range
(1100 to 1400 nm). Treatment sessions, performed at
1-month intervals, can be any time there is a request
for a nonsurgical alternative for skin laxity, or initiated
1 month after surgery (Figure 2). The number of ses-
sions each patient requires is based on multiple vari-
ables, and is, therefore, difficult to estimate, but
usually 1 to 6 treatments are required. The pulse
sequence consists of precooling, infrared pulse, and
postcooling over about 7 seconds. Multiple passes (1 to
4) are possible, and the energy range used is 30 to 40
joules on the face and 40 to 50 joules on the body.
Since thinner tissue, especially over a bone, doesn’t
have the ability to dissipate excess energy, lower energy
is suggested in these areas.

The treatment probably produces a dual mechanism
since some patients see an immediate response while oth-
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Figure 1. A, Pretreatment view of a 26-year-old woman left with scar-
ring from a mastopexy procedure B, View after 6 treatments with the

Versapulse laser using a 532-nm wavelength for 15 milliseconds, with 3
passes on each side.

ers have a delayed improvement. Similar to the CO,
laser, there may be immediate collagen shortening.
Similar to IPL, the treatment can yield the effects of
fibroblast stimulation. Variability of results is determined
by depth, temperature, and volume-related elastin
response.

Alternatives include radiofrequency (RF) or light-RF
blend devices. The efficacy and mechanism of the RF
interaction with the skin have not been studied as
extensively as skin interaction with light-based tech-
nologies.

Other Laser Treatments

In about 1998, laser hair removal became a viable
treatment,® with 3 to 5 machines available from 3 dif-
ferent manufacturers. Currently, 17 companies manu-
facture at least 54 machines that use a multitude of
wavelengths throughout the electromagnetic spectrum.’
Industry follows patient demand. According to the
American Society for Aesthetic Plastic Surgery, laser
hair removal treatments increased from 923,000 in
2003 to 1,411,899 in 2004.% Laser treatment for hair
removal may be considered an adjunct to an aesthetic
practice rather than complementary to surgical proce-
dures. Hair reduction laser treatments represent such a
large portion of the aesthetic laser market, as well as an
estimated half of the hair removal market, that this
treatment should be considered relevant for the aesthet-
ic plastic surgery practice.

Laser treatment for fat modification, marketed as
the VelaSMOOTH ELOS system (Syneron, Ontario,
Canada), is a new technology awaiting FDA approval
that uses a combination of radiofrequency and
infrared energy to modify fat. This may be a promising
adjunct to lipoplasty or a viable alternative for
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Figure 2. A, Pretreatment view of a 73-year-old woman. B, Post-treatment view 1 month after 3 Titan skin tightening treatments on the neck: 2-3
passes, 38 joules.

patients seeking a nonsurgical solution in mild to mod-

erate cases.

Dr.
and

DiBernardo is an instructor and consultant to Lumenis
Cutera. He does not own stock in either company, but

is paid for teaching at their workshops. The discussion of
specific equipment in this article is based on his personal
experience. Omission of other machines does not imply that
they may not work as well.
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