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aser-Assisted Liposuction: Here’s the Skinny
ric C. Parlette, MD*,† and Michael E. Kaminer, MD†,‡

Liposuction is one of the most popular cosmetic procedures. The advent of laser-
assisted liposuction is the next evolutionary step in the market of body contouring. The
goal of laser-assisted liposuction is to facilitate liposuctioning, enhance tissue tight-
ening, and reduce downtime and morbidity. Several different protocols using different
devices and wavelengths generate variable results. Current laser-assisted lipolysis
technology and techniques are reviewed with respective expectations. As laser lipolysis
technology and coinciding experience grow, so will the ability to achieve the aims of
more efficient, safer, and cosmetically pleasing body sculpting.
Semin Cutan Med Surg 27:259-263 © 2008 Elsevier Inc. All rights reserved.
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he demand for cosmetic procedures is expanding as a
result of the multitude of cosmetic procedures that are

asily performed in office settings with great efficacy, little
owntime, and low morbidity. The attraction toward more

nvasive procedures has decreased. Patients’ expectations co-
ncide with this changing market. Concern has been voiced
egarding a relative decrease in interest in liposuction com-
ared with simpler, quicker cosmetic procedures. Nonethe-

ess, liposuction continues to be one of the most popular
osmetic procedures because it remains the gold standard for
ody contouring and sculpting. Liposuction was reported as
he most common surgical cosmetic procedure by the 2007
osmetic Surgery National Data Bank Statistics.1

Laser-assisted lipolysis is the wave of the future for liposuc-
ion, liposculpting, and tissue tightening. Laser-assisted liposuc-
ion is meant to facilitate and enhance the results of standard
iposuction. Laser-adipose tissue interactions have been studied
ince the early 1990s.2 Laser lipolysis is reported to increase
afety, facilitate suctioning, reduce patient discomfort, enhance
issue response, and reduce recovery time.2,3

ackground
ody contouring with fat removal was first reported in 1921
y Duiarrier by using curettage.4 Liposculpting has evolved
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ramatically during the past several decades, with many in-
ovations being introduced that have greatly improved effi-
acy and safety.4 The advent of tumescent anesthesia for li-
osuction has greatly improved the safety profile of

iposuction.4 The tumescent technique eliminates the need
or general anesthesia and hospital stays and reduces the risk
f bleeding complications. Lidocaine can be safely used in
oses of 35 mg/kg with the tumescent technique.4 Very pre-
ise amounts of epinephrine (recommended not to exceed
.7 mg/kg) in the tumescent solution help to constrict the
icrovasculature in addition to the tamponading effects of

he large volumes of solution.4

Liposuction has many indications including body sculpt-
ng, breast reduction, axillary hyperhidrosis amelioration, li-
oma removal, and removal of isolated genetic fat accumu-

ations. Many mechanical adjuncts to routine liposuction
ave been used during the past decade such as ultrasound-
ssisted liposuction (both internal and external), power-as-
isted liposuction, vibroliposuction, and laser-assisted lipo-
uction.4,5 Carbon dioxide lasers have been used after
raditional liposuction for subdermal tissue tightening of the
eck.2 This procedure has both safety and cosmetic limita-
ions with a large resulting submental scar.2 A 635-nm diode
aser has been used with a transcutaneous application before
iposuction to liquefy fat.2 The results have been debatable.2

Current laser-assisted liposuction is designed to provide
ore selective adipose damage, facilitate fat removal, en-
ance hemostasis, and increase tissue tightening. There are
ultiple wavelengths that have recently been studied (Table 1).
he various wavelengths for laser-assisted liposuction have
een selected based on the theory of selective photother-
olysis. The goals of laser lipolysis are:

1. The heating of adipocytes to cause increased liquefac-

tion.
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260 E.C. Parlette
2. The heating of adipocytes to disrupt their membrane
and allow extracellular drainage and facilitated suction-
ing.

3. The heating of collagenous fibrous septae and reticular
dermis for enhanced tissue tightening.

4. The heating of microvasculature to improve hemosta-
sis, reduce postoperative bleeding, and shortened re-
covery time.

The effects of laser-assisted lipolysis are caused by photo-
hermal energy. The laser light is converted to heat energy in
he fat, collagenous tissues (water), and hemoglobin. Dena-
uration of structural proteins has been shown to occur be-
ween 40 and 45°C.6 Histologic evaluation has demonstrated
dipocyte tumefaction, lysis, and liquefaction, which all in-
rease with increasing energy and temperatures.7 The near
nfrared laser has been shown to effectively destroy human
dipocytes with cytoplasmic retraction and disruption of
embranes.7,8 Greater lysis and liquefaction facilitates sub-

equent liposuction. Denaturation of structural proteins in
he collagenous fibrous septae and reticular dermis should
heoretically stimulate collagen remodeling with tissue tight-
ning.

The different wavelengths have varying absorption coeffi-
ients for fat, water, and hemoglobin (Fig. 1). Fat contains
pproximately 14% water. Collagen is approximately 60% to
0% water. Appropriate laser selection allows preferential
argeting of fat and/or water (collagen). The highest ratio of
at:dermal light absorption affords the highest selectivity for
at melting as is seen with the 924-nm diode (Table 2).
reater light absorption in the fat directs the focus of energy

able 1 Laser-Assisted Liposuction Devices

Laser System Wavel

limLipo Diode 924
975

ipoLite: Syneron Nd:YAG 1064
martLipo: Cynosure Nd:YAG 1064
martLipo MPX: Cynosure Nd:YAG 1064 nm/
roLipo: Sciton Nd:YAG 1064

1319
oolLipo: CoolTouch Nd:YAG 1320
Pigure 1 Absorption coefficients for dermis, fat, and hemoglobin.
nd heating to the adipose tissue. Thereby, the collateral
hermal diffusion will be more limited to the fibrous, collag-
nous septae of the adipose tissue and to the deep reticular
ermis. This may equate to safer collagen heating with less
isk of collateral damage. Additionally, with greater liquefac-
ion of fat before suctioning, less vigorous mechanical suc-
ioning is necessary. Thereby, more fibrous septae remain
ntact with maintenance of the collagenous scaffolding. The
ntact septae, when heated by the laser, will increase tissue
etraction.

Multiple laser systems exist for laser-assisted liposuction.
urrent technology uses small, 1- to 2-mm optical fibers

nserted through small cannulas to transmit the laser into the
ubcutaneous tissue (Fig. 2).5 The 924 nm has the highest fat
bsorption with less collagen heating. There may be better fat
elting but less tissue tightening unless used in combination
ith another wavelength, ie, 970 nm. The 1064-nm laser has
ood tissue penetration and scatter with relatively low fat
bsorption, allowing broader tissue heating.6 The 1320-nm
aser has greater fat absorption with less tissue penetration
nd scatter, so there is less collateral heat transfer and may
herefore be preferable when treating around vital areas and
hinner skin, ie, neck.6,9 Heat diffusion induces collagen
njury and remodeling with subsequent tissue tightening
Fig. 3).3 Lower dermal temperatures of 48 to 50°C are ade-
uate to induce tissue tightening.3 At these temperatures, the

igure 2 Fiber-optic laser with insertion cannula (figure courtesy of

able 2 Absorption Coefficient of Different Wavelengths for
ermis and Fat

Wavelength Dermis Human Fat
Fat/Dermis

Ratio

924 nm 0.084 0.177 2.102
968 nm 0.367 0.046 0.127

1064 nm 0.082 0.059 0.721
1344 nm 2.068 0.086 0.041

Pulse Output (Max) Rep Rate (Max)

30 W Continuous

12 W 50 Hz
10 W 40 Hz

nm 20 W/12 W 40 Hz
25 W 50 Hz

15 W 50 Hz
ength

nm

1320
nm
nm
alomar).
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Laser-assisted liposuction 261
kin surface will reach about 41°C.3 Clinical correlation of
hese theories remains highly variable among reported re-
ults.6,10

Laser-assisted lipolysis affords increased hemostasis.6 The
ear infrared wavelengths are known to have fairly good
bsorption by hemoglobin thereby improving hemostasis
ith the use of laser-assisted liposuction. The 1320 nm laser

onverts hemoglobin to methemoglobin. The 1064-nm laser

Figure 4 (a) Before laser lipolysis. (b) 5 days after laser

igure 3 Coagulated collagen in deep reticular dermis following la-
er lipolysis (figure courtesy of Palomar).
SlimLipo. (Photos courtesy of Neil Goodman, MD, and Palom
as 3 to 5 times greater absorption by methemoglobin, fur-
her enhancing hemostasis with the synergistic 1064 nm/
320 nm unit.6

linical Applications
aser-assisted lipolysis can be used either exclusively or as an
djunct to standard liposuction. The procedure may be per-
ormed before or after suctioning depending on the anatomic
reatment site, the desired effect of the laser, and the specific
aser used.

The perioperative procedures and protocol for laser-as-
isted liposuction are very similar to traditional tumescent
iposuction. The patient is marked out for liposuction and
pecific areas to be targeted with the laser, whether it be
brous areas which are more difficult to suction or more
accid skin for enhanced tightening. The patient is anesthe-
ized locally with the standard tumescent formulation. Stan-
ard cannula approach sites are incised to allow optimal
ccess to the treatment areas. Great care must be taken to
ssure that every person in the operating room, including the
atient, is wearing the appropriate laser safety goggles.
Laser-assisted liposuction techniques continue to evolve as

ifferent devices and wavelengths are introduced. During
nitial studies in which we used 1064-nm and 1320-nm la-
ers, we performed laser lipolysis before suctioning. The laser

is of the abdomen and inner thighs using the Palomar
lipolys

ar.)
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262 E.C. Parlette
id not seem to facilitate the subsequent suctioning. As a
esult, we now perform liposuction and fine liposculpting
efore the laser lipolysis. We then use the laser as an adjunct
o treat special need areas such as more flaccid skin regions
nd more fibrous fatty areas.11 The areas we most commonly
reat are the inner thighs, periumbilical region, upper abdo-
en, posterior arms, breasts, and neck. Approximately 4000

o 5000 J per 100 cm3 are administered to focus areas. The
ddition of the 1320-nm wavelength greatly increases the
nergy absorption by the collagen and may thereby improve
issue tightening. The addition of laser with the set-up time and
reatment time does prolong the duration of surgery consider-
bly. Noticeable treatment results may be gradual over the
ourse of several months.3 The added benefits of laser are highly
ariable between studies, ranging from significant enhancement
o no difference from liposuction alone.2,10

Studies with the 924 nm/970-nm diode laser system show
reatest results with laser lipolysis before gentle postlaser
uctioning (R.A. Weiss, unpublished data, 2009). The
24-nm laser has very high fat specificity, which results in
uch more effective fat liquefaction than other wavelengths.
ore gentle suctioning of liquefied fat is all that has been

ecessary after laser lipolysis with the 924-nm diode. When
he 924-/970-nm diode is used, the procedure time is not
ignificantly different than traditional liposuction. Addition-
lly, the recovery time has been considerably shorter with
ignificantly less bruising, presumably because of a combina-
ion of laser hemostasis and a reduced need for harsh me-
hanical liposuctioning (Fig. 4a and 4b) The 924-nm diode is
ombined with the 970-nm diode which has high collagen
electivity promoting enhanced tissue tightening. Less need for
arsh mechanical suctioning reduces disruption of adipose fi-
rous bands and septae, offering collagenous scaffolding for
eating and secondary tissue contraction. This explains the ex-
ellent tissue tightening encountered with the 924-nm/970-nm
aser lipolysis (Fig. 5a and 5b).

Laser-assisted liposuction can improve the safety of lipo-
uction by reducing bleeding. Proper understanding of the
aser systems is necessary to reduce the associated risks of the

Figure 5 (a) Before laser lipolysis. (b) 3 months after la
courtesy of Robert Weiss, MD, and Palomar.)
aser. Thermal skin damage can occur if energy is delivered
mperfectly or too highly concentrated.11 By liquefying fat,
oncern arises regarding free circulating lipids. Goldman
nd coworkers12 reported no increase of circulating trig-
ycerides or cholesterol following laser-assisted lipolysis
ith the 1064 nm laser. Subsequent evaluation by Prado

nd coworkers10 demonstrated the possible risk of in-
reased circulating triglycerides and free fatty acids if the
at emulsification is not aspirated after large areas of laser
ipolysis.10 This may affect hepatic and renal function. For
reatment of large areas, suctioning may be prudent, but
urther studies are needed. Despite arguments regarding
fficacy, it is agreed that the laser-assisted liposuction is
ess painful than liposuction alone.10 Disadvantages of la-
er-assisted liposuction include the cost of the laser and
he necessary training time. Treatment time may lengthen
ith the use of laser-assisted lipolysis.2,10 The ability to

chieve the desired level of tightening and facilitate suc-
ioning has varied among reports and devices. Further-
ore, laser may make the fat unusable for fat transplanta-

ion.5

Laser-assisted lipolysis is a rapidly expanding field of in-
erest. Its potential may be enormous and could radically
hange the paradigm of liposculpture. As experience and
echnology grow together, efficacy and safety will likely be-
ome less and less operator dependent.
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