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ABSTRACT

Background: Laserlipolisis is a surgical procedure that uses a Nd: YAG laser for treatment
of localized lipodistrophies as an isolated or associated method. The present study aims to
evaluate the results of laserlipolisis with Nd:YAG laser based on a retrospective survey.
Method: Retrospective evaluation with 766 patients in 792 procedures from August 2001
to August 2011. Results: Mean follow-up was 6.5 years (78 months). The most frequent
indication was lipodistrophy of abdomen, flancs and dorsum. A satisfaction questionnaire
showed 96% of patients satisfied. Conclusions: Laserlipolisis brought several benefits to
obtained results as better accomodation of skin, skin retraction, less edema and bleeding,
favoring treatment of more extensive areas as well as more complex regions as gynecomas-
tias, secondary liposuction and dorsal regions, with better postoperative recovery.

Keywords: Nd:Yag laser. Laserlipolisis. Laser-assisted liposuction. Nd:Yag laser.

RESUMO

Introducao: A técnica de lipoaspiracdo a laser (laserlipolise) ¢ um procedimento cirurgico
que se utiliza de um aparelho de laser do tipo Nd:YAG (neodymium-doped.yttrium-alumi-
num garnet) para o tratamento de adiposidades localizadas, seja como método isolado ou
associado a outros procedimentos tradicionais de cirurgia plastica. Este estudo teve por
objetivo avaliar os resultados do uso da lipoaspiracdo com laser Nd: YAG no tratamento das
lipodistrofias, baseado em avaliagdo retrospectiva de 10 anos. Método: Estudo retrospectivo,
que avaliou 766 pacientes (792 cirurgias) submetidos ao procedimento entre agosto de 2001
e agosto de 2011. Resultados: O seguimento médio dos pacientes foi de 6,5 anos (78 meses). A
indicag@o mais frequente para o procedimento foi para o tratamento das regides de abdome,
flancos ¢ dorso. O resultado do questionario de satisfacdo demonstrou que 96% dos pacientes
consideraram o resultado satisfatorio Conclusées: A aplicacdo da laserlipolise trouxe varios
beneficios adicionais aos resultados, como a constatagdo de melhor acomodagéo e retragdo
da pele, menor edema e sangramento, possibilidade de tratamento de areas de maior com-
plexidade para a lipoaspiragdo convencional, como ginecomastia, dorso e lipoaspiracao
secundaria, além de melhor recuperagdo pos-operatoria.

Descritores: Laserlipolise. Lipoaspiracdo a laser. Laser Nd:Yag.
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INTRODUCTION

Since the publication by Fischer & Fischer!, in 1976,
describing the first liposuction, which was subsequently po-
pularized by Illouz?, modern plastic surgery has witnessed
the evolution, consolidation, and global dissemination of
this surgical technique. Various existing techniques allow
the removal of significant volumes of localized fat via small
incisions and have been improved to minimize trauma and
produce better and more reproducible results. Improve-
ments include the introduction of thinner and less traumatic
cannulas, the infiltration of subcutaneous vasoconstrictive
solutions, and liposuction techniques at various depths (i.c.,
intermediate and superficial).

Liposuction and its variants are currently among the most
performed plastic surgical procedures worldwide. In the
USA, the American Academy of Cosmetic Surgery reported
that 959,787 liposuctions were performed in 2009°. Accor-
ding to the American Society of Plastic Surgeons, in 2010,
its associates performed 203,106 procedures*. Furthermore,
according to a study by DATAFOLHA® requested by the
Brazilian Society of Plastic Surgery in 2009, k liposuction
was the second most performed surgery in Brazil.

With the evolution of technology, new methods including
approaches, materials, and techniques for the removal of
adipose tissue have been developed and added to existing
ones. The techniques of body fat contouring and removal
have evolved since the advent of the method by Illouz in
1979¢ using aspiration with syringes in dry liposuction’.
Developments include the use of tumescent solution®, super-
ficial liposuction’®, and combination with techniques utilizing
compressed air or electric motors, such as in vibroliposuc-
tion!®, ultrasound-assisted liposuction!!, liposuction with
pressure water jets'?, and laser-assisted liposuction'®.

Despite such progress in liposuction, major concerns
include safe control of the total aspirated volume to avoid
compromising the viability of the adjacent skin as well as the
control of clinical and hemodynamic repercussions. The aim
remains satisfactory body contours with minimum edema and
short recovery time.

New technologies such as laser-assisted liposuction, also
called laser lipolysis, mainly aim to increase benefits and
safety. The possibility of reduced intraoperative bleeding in
the procedure, allowing the removal of larger volumes of fat
more safely while reducing postoperative edema offers many
advantages to patients.

The use of lasers as an adjuvant in liposuction was first
described in 1994 by Apfelberg et al.'3, who reported a series
of results from a study that included 5 plastic surgery centers
and was approved by the FDA. In that study, the liposuction
cannula used had a thin optical fiber inside that pulses the

energy from a 40-W Nd:YAG laser beam. The laser acts only
on the already aspirated adipose tissue through the orifice of
the cannula, simultaneously coagulating the blood vessels.
In 1996, Apfelberg!* updated and expanded this study; al-
though the results were not completely conclusive, less
blood loss, shorter recovery time, and fewer complaints of
pain, edema, ecchymosis, and discomfort in the immediate
postoperative period were observed. However, the study
was discontinued. In 1997 and 1999, Cook'>'® reported
experience with vaporization of the subcutaneous tissue of
the face using an Nd:YAG laser. Blugerman'” in 2000 and
Schavelzon et al.!® in 2001 reported good results using the
actual laser lipolysis technique. In 2001, Neira!>?°, Neira
& Zuniga®' and Neira & Isaza® reported experience with
an external laser acting on adipose tissue as well as the
hemodynamic variables and lidocaine levels associated with
the procedure. In Brazil, Goldman et al.?** were the first to
utilize this technology and was followed by Badin et al.?,
who described the effect of laser treatment on flaccidity.

Based on the literature and our interest in the new tech-
nologies, we began performing laser lipolysis with the aim
of providing better results in liposuction procedures.

We assessed the results of liposuction by using a Nd: YAG
laser for the treatment of lipodystrophy in a 10-year retros-
pective study.

METHOD

From August 2001 to August 2011 (120 months), 766
patients with lipodystrophy were treated by a total of 792
surgical procedures by the author at his private clinic. All
procedures were performed in a surgical environment with
the assistance of an anesthesiologist. There were 561 (70.9%)
women and 231 (29.1%) men. Age ranged between 17 and
72 years, with a mean of 38 years.

The technique was indicated for the treatment of localized
lipodystrophy and adipose tissue irregularities in healthy
patients, whose weight was close to ideal and body mass
index (BMI) was less than 30.

The following preoperative tests were ordered in all cases:
complete blood count, complete coagulogram, glucose, urea,
creatinine, HIV, beta hCG (for women of reproductive age),
and routine urine test. Patients aged > 40 years were systema-
tically evaluated by a cardiologist to determine surgical risk.

All patients underwent pre-anesthesia evaluation by an
anesthesiologist.

Surgical Technique

The patients were measured, weighed, and photographed
in a standardized manner (i.e., always against a uniform and
opaque sky-blue background) on the evening of the surgery.
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The areas to be treated were marked the day before or before
anesthesia, with the patient standing in front of a mirror,
actively participating and pointing out their dissatisfaction.
By using an appropriate pen, markings of circles and symbols
identifying the areas with excess and insufficient fat accumu-
lation, deformities, and asymmetries were identified.

Prophylactic antibiotic therapy (cefazolin 2 g, intrave-
nously) was administered approximately 20 minutes before
the start of the procedure; cefazolin 1 g was routinely ad-
ministered 2 hours after the start of surgery. The patients
received a permanent vesical catheter to monitor urine output
and for postoperative comfort, except for patients with local
anesthetic blockade. Routine antisepsis was performed using
iodopovidone.

The patients were in the supine or prone position, which
was not changed during laser passage or aspiration. For
protection, foam was placed under the heels and pillows
under the knees when patients were in the supine position as
well as under the feet when they were in the prone position.
From 2009 onwards, all patients routinely wore compressive
elastic stockings using a pneumatic compression system
(SCD SEQUEL® System) and were up by an average of 6
hours after the end of the procedure to prevent venous throm-
boembolism.

Once the patient was anesthetized, a peristaltic infusion
pump was used with solution containing 1 mg adrenalin for
every 500 mL saline solution in the infiltration process. The
volume of injected solution varied according to the amount
and location of fat being treated. In cases in which local
anesthesia was used, the solution also contained xylocaine
and naropin. The procedure was initiated approximately 20
minutes after infiltration by applying the microcannula with
the laser fiber and subsequently performing aspiration.

In laser lipolysis, we used Nd:YAG laser DEKA LASER
equipment (SmartLipo®, Deka, Calenzano, FI, Italy) with
a wavelength of 1064 nm associated with a helium-neon
(HeNe) laser source for external visualization of the Nd: YAG
laser by the operator. The laser beam was conveyed to the
adipose tissue via a 300-um optical fiber fitted inside a
stainless steel microcannula 1 mm in diameter (Figure 1)
and 25 cm long. A 2-3-mm segment of exposed optical fiber
was exteriorized relative to the distal microcannula of the
cannula; the laser only targets this site (Figure 2). Although
the effect of the laser is internal, adequate protection of the
patient and surgical team was ensured with the use of special
glasses to avoid accidental exposure to the beam.

Small 3-mm incisions were made depending on the areas
to be treated, and the microcannula was inserted. Recipro-
cating fan-like movements were performed at different
levels of depth, similar to the movements performed during
liposuction; these movements are significantly facilitated by
the laser, and it is possible to monitor the laser’s action by

the light beam of the HeNe laser (Figure 3). The color of the
HeNe laser on the skin was observed as transillumination;
the surgeon operated the equipment by using a pedal. Light
in the operating room was reduced to allow visualization of
the transillumination effect.

The laser action time as well as the energy produced and
subsequently accumulated in the treated areca were measured
in Joules; the amount of energy was checked constantly
during the control of the microcannula via the equipment’s
control panel. The area being treated was assessed by transo-
perative palpation performed constantly during the passage
of the cannula with the laser fiber.

The oily solution that remains dispersed in the treated
arcas was definitively drained by suction using thin 2-, 3-,
or 4-mm multi-perforated cannulas coupled to the aspirator.
Using anegative pressure < 650-700 mmHg, the final product
of laser lipolysis was gently removed from the treated areas
without excessive physical effort required from the surgeon.
The subsequent routine is similar to that in conventional lipo-
suction, with suturing using mononylon 6-0 and occlusive
dressing with Opsite® or Sterilstrip®.

Figure 1 - Microcannula to which the optical fiber is coupled.

Figure 2 - Optical fiber exteriorized, and pulsing of the laser
in the extremity of the 1-mm cannula.

Figure 3 - Visualization of the laser by transillumination.
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Before the procedures, we determined the maximum as-
pirated volume in this sample would not exceed 7% of body
weight as recommended for infiltrative techniques in article
9 of the guideline of the Federal Council of Medicine (CFM
Resolution 1711 of 10 December 2003) and the SBCP.

The average preoperative hydration of patients was 500 mL
per surgical hour, and there was no need for hypervolemic
therapy?>?'.

We applied compressive dressings with box-like polye-
thylene pyramid foam with a density of 23 only to the abdo-
minal area and removed them after 48 hours, followed by the
immediate placement of elastane girdles. We only prescribed
analgesics or anti-inflammatory drugs in addition to guidance
on general care.

Manual lymphatic drainage was initiated during the first
postoperative week usually on the fifth day postoperatively.
All patients underwent 1-hour lymphatic drainage sessions
2-3 times per week for an average of 15 sessions.

Postoperative follow-up was performed at 24 and 48
hours, and weekly thereafter until 2 months postoperatively;
thereafter, monthly follow-up was performed until 1 year.
During follow-up, the patients were reassessed, weighed,
measured, and photographed.

A questionnaire regarding satisfaction with the results
(Table 1) was conducted after 6 months. The patient scored
the results from 1-5: 1, complete dissatisfaction (catastro-
phic result); 2, dissatisfied (poor result, did not meet ex-
pectations); 3, not very satisfied (some dissatisfaction); 4,
satisfied (met expectations); and 5, very satisfied (exceeded
expectations).

RESULTS

The mean follow-up was 6.5 years (78 months).

The most frequent indication for the procedure was the
treatment of the abdomen, flanks, and back, accounting for
645 cases (81.4%). Some arecas were treated in an isolated
procedures, such as gynecomastia in 64 cases (including 39
cases with local anesthesia) and trochanteric regions (inclu-
ding 21 cases with local anesthesia).

Regarding anatomical location, the areas treated were as
follows: abdomen (n = 681), flanks (n = 670), back (n = 653),
inner thighs (n = 503), gynecomastia (n = 76), trochanteric
regions (n=>52), arms (n=234), chin (n=27), knees (n=25), and
axilla (n = 14); n indicates the number of treated areas, adding
2 areas per bilateral procedure with the exception of the abdo-
men (Figure 4). The total number of treated areas was 2735.

The procedures were performed under general anesthesia
(35.4%) or sedation assisted by an anesthesiologist (64.6%)
(Figure 5). Peridural blockade was used in 682 cases (86.1%).
In 50 cases, peridural blockade was not performed either
because of technical difficulty or a patient-surgeon joint

decision. Sixty-one surgeries (7.7%) were performed with
local anesthesia and sedation only (Figure 6).

The mean aspirated volume was 2650 mL (range:
350-7200 mL), and the mean volume of infiltrated solution
was 1466 mL (range: 300-3500 mL). Furthermore, 740 pa-
tients (96.6%) had a BMI < 30; mean weight was 58.7 kg
(range: 49-132 kg), and mean height was 1.60 m (range:
1.48-2.01 m).

The total aspirate was placed in a graduated container for
observation after decantation of the lipid and blood components.

Laser lipolysis was associated with breast surgery in 168
cases (30% of female cases); it was also associated with the
resection of a small spindle of abdominal skin in 223 cases
(28.1%) including 24 in nulliparous women - most of whom
lost significant weight and gained abdominal flaccidity as a
result. Among these 223 cases, only 5 cases were male for the
same reasons mentioned earlier.

A second intervention for complementation or revision
was performed in 26 cases (3.28%); in 6 cases, the second
procedure was planned during the first surgery. No cases re-
ceived a third intervention.

Among all procedures, 95.08% were ambulatory surgical
procedures, with patients being discharged on the same day;
only 39 patients (4.92%) stayed in the hospital overnight.

Table 1 — Questionnaire regarding satisfaction with the
results applied to patients 6 months after the procedure.

Mark your degree of satisfaction with the surgery

Satisfaction Result Score | X
Complete dissatisfaction Catastrophic 1
Dissatisfied Poor 2
Not very satisfied Still some dissatisfaction | 3
Satisfied Met expectations 4

5

Very satisfied Exceeded expectations
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Figure 4 - Treated areas.
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Moreover, 84.6% of patients (670 procedures) returned
to routine activities after the second postoperative day;
restricted physical activity was recommended for at least 15
days depending on the surgical combination.

Postoperative complaints of pain were deemed discrete.
Most patients were successfully medicated with oral non-
opiate analgesics.

The satisfaction questionnaire showed that 96% of pa-
tients were satisfied with the results (Figure 7).

Lymphatic drainage was performed on 657 patients (83%)
under our supervision and by a physiotherapist indicated
by us. For the remaining 17%, lymphatic drainage was per-
formed by other professionals because of logistic issues or
because they did not reside near the hospital.

Among the 766 patients treated, there were 27 cases of
asymmetry (3.4%), 188 cases of seroma (23.7%), and 4 cases
of infection (0.5%, all Staphylococcus epidermides), which

Anesthesia

M sedation

M General

Figure 5 - Anesthesia.

Regional block

M Peridural M Epidural [ Local

7%

Figure 6 - Blockade.

were treated by re-hospitalization and intravenous antibiotic
therapy.
Figures 8 to 13 illustrate some clinical cases of this study.

DISCUSSION

New medical equipment and techniques that provide
significant benefits to patients are developed continuously.
However, conventional lipoplasty methods have a critical
limitation related to the amount of fat removed because of
the associated blood loss and its consequences on safety and
patient recovery in the immediate postoperative period.

Laser lipolysis and ultrasound-assisted liposuction?®® treat
fat in a manner different from conventional liposuction; fat
is removed via a process called cavitation, which involves
the implosion of adipose cells followed by lysis and emul-
sification®-33.

The use of lasers with specific wavelengths on adipose
tissue produces a photohyperthermic effect in which light
energy is transformed into heat via interaction with the
proteins present on the surface of adipocytes. This causes
the adipocyte to implode, definitively destroying it; the
subsequently leaked the fatty acid content of adipocytes® is
aspirated, making the procedure less traumatic.

There are 2 important points for preventing thermal injury
when using this technique. First, the laser energy should only
be applied in a wet environment, i.e., after adequate subcuta-
neous infiltration of the solution described above. Gingrass
& Kenkel** demonstrate significant temperature elevation (as
high as 50°C) in experimental models using ultrasound-assisted
liposuction when the subcutaneous tissue is not infiltrated***>.
We decided to follow this principle in laser lipolysis as well.

Second, the cannula must be maintained with the laser
fiber in constant movement during its passage through the
fatty tissue. The surgeon’s non-dominant hand should be

Satisfaction Grades
I 1 TOTAL INSATISFACTION (catastrophic result)
M 2 INSATISFACTION (poor result)
3 LITTLE SATISFIED (some degree of insatisfaction)
W 4 SATISFIED (good and expected result)
5 VERY SATISFIED (result better than expected)

0% 1% 3%

42%7‘ oo

Figure 7 - Patient satisfaction.
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Figure 11 - Preoperative and 6-month postoperative
photographs of a 42-year-old patient with lipodystrophy of the
abdomen, flank, back, inner thigh,
and trochanteric region.

1]
[ 1]

Figure 12 - Preoperative and 6-month postoperative

Figure 8 - Preoperative and 6-month postoperative
photographs of a 31-year-old with lipodystrophy of the abdomen,
flank, and back.

photographs of a 23-year-old patient with lipodystrophy of the
trochanteric region.

Figure 9 - Preoperative and 6-month postoperative
photographs of a 35-year-old patient with lipodystrophy of the
abdomen, flank, and back.

Figure 10 - Preoperative and 7-month postoperative Figure 13 - Preoperative and 6-month postoperative
photographs of a 28-year-old patient with lipodystrophy of the photographs of a 37-year-old patient with lipodystrophy of the
abdomen, flank, and back. trochanteric region.
permanently flattened to palpate the skin and feel the tip of The continuous visualization of the red light emitted

the cannula as in conventional liposuction; this is always by the HeNe laser as a result of transillumination through
guided by the transillumination provided by the HeNe laser. the skin allows the surgeon to know exactly where the tip
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of the microcannula laser beam is, thus ensuring safety.
The amount of energy applied is constantly checked on the
equipment’s panel during the handling of the microcannula
and directly depends on the amount of fat, tissue resistance,
and extent of the area to be treated. These measures allow
the delivery of consistent amounts of energy to bilateral
areas such as the flanks, trochanteric regions, inner thighs,
etc. The average amount of energy is 2000 J, for example,
to treat the abdomen®. Controlling and monitoring of these
values through the equipment’s monitor are also extremely
important for symmetric execution of the technique in bila-
teral areas and at the end of laser application.

Some key elements should be taken into consideration
for finishing laser treatment. In particular, the loss fatty
tissue resistance while the cannula is moving and the
presence of a large amount of blood observed in the subse-
quently aspirated fluid through the transparent tube should
be kept in mind?"%,

The role of wet solutions in the evolution of both the con-
ventional and other liposuction techniques is worth mentio-
ning. In the early days of liposuction in 1983, Fournier** used
the dry method, i.e., without any subcutaneous infiltration. In
1980, Illouz?, the pioneer of modern liposuction, had already
introduced the use of cannulas with round tips and infiltration
with hyaluronidase. The technique of super wet infiltration,
i.e., the use of 1.5 mL solution for every 1 mL aspirated fat
was first described by Fodor & Watson*. In 1993, Klein*!
reported the technique of tumescent infiltration, which
involves the infiltration of a large volume of solution into the
subcutaneous tissue, significantly facilitating the execution
of liposuction. Blood loss was partially controlled with the
advent of tumescent infiltration; this abundant infiltration
of fluids into the adipose tissue using a solution containing
mainly saline, adrenaline, bicarbonate, and lidocaine allowed
for larger amounts of fat to be removed more safely with less
trauma regardless of the choice of anesthesia.

The advent of laser lipolysis allowed the treatment of
areas that were traditionally more difficult to aspirate, such
as the dorsal region or breasts including cases of gyneco-
mastia*?; this is because the microcannula containing the
laser fiber is only 1 mm in diameter and its penetration
is considerably facilitated by the energy generated by the
laser, thereby requiring less effort by the surgeon. This
satisfactory facilitation is also observed in areas previously
operated on. Interesting results have been obtained with
regard to flaccidity. Moreover, the technique results in
satisfactory results and fast recovery. With conventional
liposuction, the treatment of these areas would still be
difficult to perform*-*4.

The laser creates small tunnels in the fat, and the delicate
protein-rich membranes of adipocytes are photothermally
disrupted, releasing their oily content (Figure 14). Histo-

logical analyses show significantly positive effects such as
coagulation of the small vessels of adipose tissue (Figure 15),
adipocyte disruption, reticular dermis reorganization, and
coagulation of adipose tissue collagen (Figure 16). Vessel
coagulation decreases the blood loss and the occurrence of
ecchymosis. Collagen coagulation and dermal reorganiza-
tion, which have been observed with other types of lasers,
promote adequate tissue retraction*>#,

Because of the low rate of ecchymosis, which is easily
observed in the treated areas in the immediate postoperative
period, and the little or almost no postoperative discomfort,
the need for stronger analgesics has been practically none-
xistent; this demonstrates that this technique is less traumatic,
i.e., less painful for patients.

The most important benefit of the technique is the high
satisfaction with the surgery; the satisfaction questionnaire
given 6 months postoperatively showed more than 93.2% of
patients were satisfied (Figure 7). Therefore, this technique
met the proposed treatment objectives.

Despite its advantages, laser-assisted liposuction has some
disadvantages. First, surgery is slightly longer as a result of
laser application in the areas to be treated, which is approxi-
mately 20 minutes on average. Furthermore, the surgeon must
be trained to perform the technique and use the equipment,
which has a learning curve. In addition, the equipment is quite
expensive. In our experience with laser lipolysis, 188 cases of
seroma were observed. This is explained by the use of tumes-
cent infiltration and irritation of fatty acid residue that was not
evacuated through aspiration. Despite these disadvantages,
body contour improved markedly in the immediate and late
(6-month) postoperative periods compared to the results of
conventional liposuction alone. In addition, edema regressed
rapidly, and strong pain and extensive areas of ecchymosis
in the immediate postoperative period were almost nonexis-
tent. These positive results are probably attributable to the
more homogeneous fat removal, increased temperature in
the deep dermis, which stimulates collagen contraction and
subsequent skin retraction, and the removal of more fat owing
to less vascular lesions and bleeding®#.

Liposuction is currently one of the methods most used by
plastic surgeons. Furthermore, the increasing literature on the
subject has strengthened the foundations of this technique.
Thus, this retrospective study adds data to the literature on
the use of laser lipolysis®.

CONCLUSIONS

The results obtained with laser lipolysis are similar to
those obtained with traditional liposuction methods. When
used alone or as an adjuvant to conventional liposuction,
laser lipolysis is an invaluable technique for the treatment
of lipodystrophy. When used alone, this technique has some
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Figure 14 - Tunnel produced by the action of the Nd:YAG laser,
showing disruption of adipocyte structure and fragments of
adipose cell capsules (H&E stain, 32 x magnification).
(Courtesy of Dr. Alberto Goldman)
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Figure 15 - Coagulation of a small vessel in adipose tissue after
laser treatment (orcein stain, 32 x magnification).
(Courtesy of Dr. Alberto Goldman)
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Figure 16 - Coagulation of collagen after laser treatment.
(Courtesy of Dr. Alberto Goldman)
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advantages, particularly improved patient recovery. Laser
lipolysis has proven to be effective for the treatment of body
contour irregularities after liposuction treatment.
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