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Submentale Laserassistierte Liposuktion: Klinische Erfahrungen und Histologische Ergebnisse

Submental Laser-Assisted Liposuction:

Clinical Experience

and Histological Findings
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Zusammenfassung

Die submentale Liposuktion ist ein exzellentes Verfahren zur Ver-
jingung des alternden Halses, indem der zervikomentale Winkel
reduziert und die Konturen der Kiefergrenze hervorgehoben wer-
den. Die Liposuktion ist zur Zeit eine der am haufigsten durchge-
fiihrten cosmeto-chirurgischen Prozeduren. Fortschritte in der
Kaniilengestaltung, neue Konzepte, und verschiedene technische
Optionen haben die Ergebnisse am Patienten verbessert. Bedenken
gibt es weiterhin beziiglich des Gesamtvolumens des Aspirats,
sowie der mdglichen klinischen und hdamodynamischen Risiken
beim Patienten, also auch der postoperativen Genesung und des
Endergebnisses. Liposuktion des Halses und der Backen ist klinisch
gesehen, eines der lohnendsten Verfohren in der d@sthetischen Chirur-
gie. In der hier prdasentierten Studie, beschreibt der Autor seine
Erfahrungen in der laserassistierten Liposuktion des Halses und der
Backen sowie die Auswirkungen ouf das Fett- und umliegende
Gewebe.

In diesem Verfahren wird die submental lokalisierte Lipodystrophie
mit einem Neodymium-, Yttrium-, Aluminium-, Granat-Laser (Nd:YAG),
mit einer Wellenléinge von 1064 nm, durchgefiihrt. Uber einen Zeit-
raum von fiinf Jahren wurden 82 Patienten behandelt. Eingesetzt
wurde der Laser mit 6 W Leistung, Frequenz 40 Hz, 150 nmJ Ener-
gie und 100 ms Pulsweite. Der Eingriff wurde in direktem Kontakt
mit dem Fettgewebe durch eine Lichtleitfaser in einer 1 mm Kaniile,
durchgefiihrt. Fiir die Histologie wurden Proben des Fettgewebes
.sofort nach dem Eingriff entnommen und ein Biopsie vier Wochen
nach Eingriff.

Die Submentale laserassistierte Liposuktion ergab ein aussagekraf-
tiges kosmetisches Ergebnis. Die Histologie zeigte eine Ruptur der
adipozyten Membrane mit der daraus folgenden Freisetzung zellu-
Igrer Inhalte in den extrozelluliren Raum. Collagen-Koagulation
sowie separate Kandle wurden entlang des Pfades der Laserkaniile
beobachtet. Zusdtzlich wurden kleine BlutgefidRe im Fettgewebe
koaguliert. Subjektiv analysiert, woren Komplikationen und Ergeb-
nisse dhnlich wie bei traditionellen Lipoplastie-Techniken: eine
adéquate Hautkontraktion mit daraus resultierender Verbesserung
der Wolbung des zervicofacialen Winkels. Der Laser bewies sich als
effektiv bei zellulérer Lysis, Collagenneubildung und bei der Reor-
ganisation der retikultren Dermis. Der Nd:YAG Laser ist ein sehr
hilfreiches Gerdt fiir die Behandlung lokaler Lipidistrophie.
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Summary

Submental liposuction is an excellent procedure for improving the
aging neck by reducing the cervicomental angle and increasing the
definition of the mandibular border. Liposuction is currently one of
the most common cosmetic surgical procedures. Advances in can-
nula design, new concepts, and different technical options have
improved patient outcomes. Concerns still exist regarding total
aspirated volume, and the clinical and hemodynamic risks it entails
to the patient, as well as post-operative recovery and outcome.
Liposuction of the neck and jowls is clinically one of the most
rewarding procedures in aesthetic surgery. In the present study, the
author describes his experience of neck and jowl laser-assisted
liposuction and its effects on fatty and surrounding tissue.

In this procedure, submental localized lipodystrophy is treated with
a neodymium, yttrium, aluminum, garnet (Nd:YAG) laser, at o wave-
length of 1064nm. Over a 5-year-period, 82 subjects were treated
using 6W power, 40Hz frequency, 150mJ energy and 100ms pulse
width parameters. Treatment was performed in direct contact with
the fatty tissue via optical fiber delivered through a 1mm cannula.
Histology was performed on samples of fatty tissue obtained imme-
diately following the procedure and from biopsy 4 weeks following
the procedure.

Submental loser-assisted liposuction resulted in significant cos-
metic improvement. Histology revealed rupture of the adipocyte
membrane with the consequent release of cellular contents into the
extracellular space. Collagen coagulation and discrete channels
were observed along the path of the laser cannula, Additionally,
small blood vessels were coagulated in the fat tissue. Subjectively
analyzed, complications and outcomes were similar to those
obtained using traditional lipoplasty techniques. An adequate skin
contraction was observed in all treated patients with a consequent
improvement in the concavity of the cervicofacial angle. The laser
proved to be effective for cellular lysis, collagen neoformation and
for the reorganization of the reticular dermis. The direct contact
Nd:YAG laser is a useful tool for the treatment of local lipodistrophy.
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Introduction

Accumulation of submental fat causes the cervicofacial concavity to
decrease, eventually approaching a flat angle or convexity. This may
be more apparent as the skin loses elasticity and begins to hang.
Submental liposuction is not only a procedure with low-risk but also
a relatively inexpensive one. This treatment can offer dramatic
changes to the appearance of the neck and mandibular border. With
recent technical advances, the results achieved with this surgical
treatment are safer and more effective.

Liposuction has become increasingly popular over the last decode
and is now among the most popular body sculpting procedures. This
increasing popularity is associated with the evolution of techniques
and equipment for fat removal and body reshaping. Besides the tro-
ditional suction-assisted lipoplasty, other options include ultra-
sound-assisted and external ultrasound-ussisted liposuction, power-
assisted liposuction, laser lipolysis as well as low-level laser-assisted
liposculpture. The efforts in the search for alternatives and new tools
aim mainly at reducing downtime, decreasing operator effort for the
surgeon and assistant, reducing bleeding, promoting skin tightening,
and facilitating treatment of fibrous or reoperative areas.

Recently, lasers have been adapted for the treatment of localized fat.
The loser-fat interaction was initially described by Apfelberg [1-3] in
1992, Publications by Blugerman, Schavelzon and Goldman [4-9]
demonstrated their experience with losers used directly on adipose
tissue in a procedure called laserlipolysis. Later, Badin [10, 11] pub-
lished his experience with laserlipolysis, highlighting the important
tissue retraction obtained with this technique. Neira [12] analyzed
the probable formation of a pore on the adipocyte membrane after
the action of an external laser. However, the result was questioned
and non-reproducible in a publication by Brown [13]. In a recent
study, Ichikawa [14] showed the histological evaluation in subjects
and laboratory animals treated with laserlipolysis.

The mechanism of action of laserlipolysis is selective photohyper-
thermia. In this process, laser light energy is converted into heat
energy when absorbed by fat. Conducted by a flexible fiber optic
delivered through o cannula, the laser energy is transmitted to the
adipocytes, which absorb the energy, expand their volume and rup-
ture. The action time of the laser varies according to the area to be
treated and tissue resistance. All subjects suitable for o traditional
liposuction method can be treated with laserlipolysis.

Subjects and Methods

A total of 82 consecutive subjects who underwent the submental
laserlipolysis procedure between March 1999 and November 2004,
at Clinica Goldman de Cirurgia Plostica, in Porto Alegre, Brazil, were
included in the study. All underwent pre-operative assessment to
determine their general medical condition. None were obese and all
were non-smoking and in normal or well controlled health. All sub-
jects provided informed consent. The procedure was recommended
for patients with neck lipodistrophy, without strong vertical
platismal bands, and without important skin laxity.

The procedures were performed after subcutaneous infiltration of a

solution containing 20 cc of 2% lidocaine with vasoconstrictor and
20 to 30 cc of warm saline solution. The procedure was initiated fol-
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Tab. 1: Demographics of Subjects Undergoing Submental

Laserlipolysis

Number of Subjects 82

Average Age (Y) 35.53 (18-61)
Males 4 (5 %)
Females 78 (95 %)

lowing a twenty-minute delay, allowing for diffusion of infiltrate and
appropriate vasoconstriction. Of the 82 subjects, 4 (5 %) were men,
and 78 (95 %) were women. Ages ranged from 18 to 61 years, with
an average of 35.53 years (Tab. 1). All procedures were performed
using local anesthesia or local anesthesia assisted by anesthetist.

Histological studies were performed in some subjects, focusing-on
the effects of the laser on the vessels, fat and dermis while using dif-
ferent colorations such as Orcein and Hematoxylin eosin. Biopsie
were obtained immediately ofter laser irradiation and 40 days fol-
lowing the procedure, with the consent of the patient.

Fig. 1: 1 mm cannula containing fiber optic extended approximately 2 mm
from the distal end, and emitting laser energy.

Laser

A 1064 nm Nd:YAG laser ot 40 Hz and 150 mJ, 6W and 100-
microsecond pulse duration was used (Deka, Calenzano, Italy). In
this procedure, the laser energy is conducted to the adipose tissue
through o 300-micron fiber optic, delivered through a 1 mm diame-
ter stainless steel micro-cannula of variable length. The distal por-
tion of the fiber optic is extended approximately 2 mm beyond the
distal end of the cannula (Fig. 1). For visualization, a He:Ne laser
source is combined into the beam path. The association of the
1064 nm laser with a He:Ne source allows precise visualization of
the region where the energy is acting, due to cutaneous trans-illumi-
nation. A 1 mm incision is enough to introduce the cannula, which is
then moved in the fat tissue at various depths, including the subder-
mal layer, similar to a superficial liposuction. When in contact with
the previously infiltrated fatty tissue, the light energy produced by
the laser is absorbed and converted to heat, thereby expanding the
adipocyte contents and rupturing the cell membrane. Thus, through
the phenomenon of photohyperthermia, cellular rupture is produced.
A photoacoustic effect may also play a role in cellular lysis, due to
the rapid absorption by and heating of the cell.
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The laser treatment is delivered over a varying length of time, and
total deposited energy goes according to the size of the treated area,
and tissue resistance. In areas of fibrosis or previously treated
zones, the treatment time is typically longer. The equipment provides
accumulated energy in joules, which can be used as a reference for
treatment of similar areas in different subjects. Depending on the
vaolume of treated fat, an oily solution, the product of the cellular
lysis, was removed using negative pressure of around 450 mmHg in
conjunction with o suction cannula. Aspiration of laserlipolysis
debris was only not performed in cases where the treated orea con-
tained very small volumes of fat, or in subjects where the goal was to
produce superficial relaxation for the purpose of tissue adjustment
or cellulite attenuation. Submental laserlipolysis was performed os
an outpatient procedure and after the first post-operative day the
patients gradually returned to normal daily activities, typically with
little discomfort. In some cases, a smooth compression was used for
one week. On the second day, the patient initiated treatment with
manual lymphatic drainage, external ultrasound, low power external
laser and other physiotherapeutic cares. Complications included 2
cases of asymmetry. No case of injury to the marginal mandibular
nerve was observed in this series. Subjects were treated in the out-
patient setting and were discharged immediately after the procedure
or a few hours following the procedure. The careful and judicious
selection and preparation of subjects, as well as proper subject ori-
entation, were essential for the success and safety of the procedure.

Smartlipo....

Laser-lipolysis System
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of Beauty

y limes.
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112

Histological Studies and Results

The histological assessment was carried out on tissues removed
from the subjects immediately following the procedure, and on biop-
sies taken approximately 40 days following the procedure. Signifi-
cant findings following laserlipolysis included the coogulation of
small blood vessels in the fatty tissue (Fig. 2), the rupture of
adipocytes, the appearance of small channels produced by laser
action (Fig. 3), reorganization of the reticular dermis (Fig. 4) and
coagulation of collagen in the fat tissue (Fig. 5). Although the final
result obtained with laserlipolysis was similar to the author's experi-
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Fig. 3: Channel produced by Nd:YAG
laser, showing the rupture of adipocytes
and fragments of adipose cell mem-
branes (Hematoxylin eosin 32 x).

Fig. 2: Histology showing coagulation
of small blood vessels in fat tissue by
means of laser action (Orcein 32 x).

Fig. 5: Collagen Coagulation
(Hematoxylin eosin 100 x)

Fig. 4: Reorganization of reticular
dermis, (Hematoxylin eosin 32 x)

ence with traditional liposuction methods, the histological findings
suggest several positive benefits brought by the use of the Nd:YAG
laser (Fig. 8 to 11), which include skin retraction - due to collugen
neoformation - and a reduction in perioperative and postoperative
bleeding as well os in the population of adipocytes. Complications
were similar fo those found with other lipoplasty methods and, in
this study, there were no side effects directly related to the laser use.

Discussion

The aim of this study was to analyze the effects of the direct Nd:YAG
laser irrodiation on fat tissue and the results of this procedure -
loserlipolysis in the submental region. There are few studies in the
literature showing laser action on lipodistrophy. The technigues pub-
lished to date using laser described both external and internal meth-
ods. This method of lipoplasty exhibited results similar to those from
other traditional body sculpting methods previously used by the
author. Internal loserlipolysis with 1064 nm Nd:YAG laser has been
proving to be o safe and effective method. The decrease in tissue
trauma is likely to be associated with the loser-induced coogulation
of small vessels in the fat tissue, the odequate infiltration of the
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40-year-old woman with submental lipodistrophy. Preoperative views. (Left). Postoperative views after 7 months (Right).

Fig. 6 and 7: A
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Fig. 9 and 10: A 36-year-old patient who underwent laser-assisted liposuction on the submental region. Preoperative views. ( Left).

Postoperative views after 3 months. (Right).

anesthetic solution and the possibility of using smaller caliber can-
nulas. The treatment of areas where fat removal is difficult, as is the
case of gynecomastio and previously operated areas, is facilitated
by the small diameter of the microcannula containing the loser fiber.
The thermal action of the beam facilitates mavement of the cannula,
consequently entailing less effort and fatigue for the surgeon. The
visualization of a reddish color from the He-Ne source, due to its
transillumination through the skin, makes the procedure very pre-
cise, given that the surgeon knows exactly where the laser is octing.
The potential to use the loser for superficial treatment, as proposed
by Bolivar [15], may represent another option for the treatment of
cellulite, remodeling collagen and smoothing the treated area.

Although it still represents a recent technical option, several authors
have demonstrated similar results in histological evaluotions,
describing the effects of the Nd:YAG laser on adipocytes. The main
findings are the rupture of the adipocyte cell membrane, the forma-
tion of channels, and the coagulation of the collagen. These factors
may be responsible for the observed tissue retraction following the
procedure. Although some studies have not demonstrated the volue
of low intensity laser acting transcutaneously, these findings cannot
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be applied to the technique described, which employs loser energies
far in excess of those employed in low-level technigues. The laser
energy from the Nd:YAG used in this study acts directly in contoct
with the adipose cells, making it unnecessary to cross the skin bar-
rier. Although several authors have corroborated the findings of this
study, further clinical studies are still necessary in order to better
define the value and limitations of the technique.

Conclusion

The histalogical findings and postoperative clinical outcomes of sub-
jects who underwent laser lipolysis of the submental area, neck, and
jowl have proven the sofety and effectiveness of this procedure.
Although the laser lipalysis using o Nd:YAG laser has been shown to
be effective and safe in this series, further studies are necessary to
improve and clarify the utility of this technique.
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Fig. 11 and 12: A 31-year-old woman with submental lipodistrophy. Preoperative views. (Leff).
Postoperative views after 7 months. (Right).
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