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1 | INTRODUCTION

Body contouring is a significant area of dermatologic and plastic

Abstract

Background: Body contouring is a significant area of dermatologic and plastic surgery.
Surgical procedures, like surgical lipectomy, and less invasive procedures, such as
various liposuction techniques, are the two main ways to reduce fat.

Aim: Our study showed that 1444 nm Nd:YAG laser-assisted lipolysis used with appro-
priate and specific parameters effectively destroys adipose tissue avoiding these risks
and determining a safe clinical application.

Method: A subcutaneous, 1444 nm Nd:YAG laser was used on 132 patients (range, 18-
73 years; 109 women and 23 men with Fitzpatrick skin phototypes ranging between Il
and V) requiring body and face contouring. All patients were photographed for docu-
mentation. Digital clinical photography was taken under as near identical conditions as
possible at baseline (pre-treatment), and 16 weeks post-treatment. The 5-point Global
Aesthetic Improvement Scale (GAIS) was recorded immediately after treatment and at
their final assessment session (4 months). Adverse events were monitored.

Results: On the basis of the investigator-evaluated GAIS scale, the total GAIS
scores showed satisfactory results. Clinician assessment from the clinical photography
showed good efficacy and visible aesthetic results for body and face areas. No seri-
ous or unexpected adverse side effects were recorded, and transient pain, oedema,
erythema and slight induration resolved within the first week of treatment.
Conclusions: The 1444 nm Nd:YAG laser is a new tool for performing lipolysis, and this

study reports its effectiveness and safety.
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perform liposuction. There are several common procedures, includ-

ing suction-assisted liposuction, ultrasound-assisted liposuction,

1

power-assisted liposuction, and laser-assisted liposuction.* Many

surgery. Surgical procedures, like surgical lipectomy, and less inva-
sive procedures, such as various liposuction techniques, are the

two main ways to reduce fat. Different techniques can be used to

medical professionals have experimented with laser lipolysis on
different parts of the body. For the purpose of reducing submen-

tal fat, Kim and Geronemus? and Goldman® used lipolytic lasers.
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Laser lipolysis was also used by Prado et al.* to reduce abdominal
fat.

Each laser selects a specific chromophore as its target with a dif-
ferent level of affinity. It is clear that the laser’s photoacoustic and
photothermal effects on fat and water result in lipolysis.>® According
to Anderson et al,” some other wavelengths of laser have a greater
affinity for fat than the 1064 nm laser. It has been hypothesized that
laser lipolysis can be carried out more successfully with the 1444 nm
wavelength since its affinity for fat is more than ten times greater than
that of the 1064 nm wavelength.

Additionally, 14% of fat and about 60% of collagen are made
up of water. When compared to the 1064 nm laser, the 1444 nm
laser’s increased affinity with water was significantly greater than its
increased affinity for fat® Consequently, dermal tightening and less
bleeding are some of the positive effects of laser lipolysis.

Note that, 1444 nm laser lipolysis is known to be a relatively safe
treatment with fewer associated risks and side effects than surgical
liposuction for clinical use.? 11

Furthermore, an article recently published!? using the 1444 nm
Nd:YAG laser in the management of lipoma was found to be a minimally
invasive, scar-free, safe and effective procedure.

Notwithstanding, significant treatment-related issues, such as per-
manent scarring, developing large fibrotic areas in the subcutis that
lead to irregularity of the overlying skin texture, formation of palpable
or visible nodules in the skin, and other possible sequelae could per-
sist during long-term follow-up in direct relation to the amount of laser
energy used.

Our study showed that 1444 nm Nd:YAG laser-assisted lipolysis
used with appropriate and specific parameters effectively destroys
adipose tissue avoiding these risks and determining a safe clinical
application.

2 | MATERIALS AND METHODS

2.1 | Study protocol and patient population

A subcutaneous, 1,444 nm Nd:YAG laser (LipoAl, Deka M.e.l.a, Flo-
rence, ltaly) was used on 132 patients (range, 18—73 years; 109 women
and 23 men with Fitzpatrick skin phototypes ranging between |l and V)
requiring body and face contouring.

Patients who were pregnant or breastfeeding, as well as those with
a history of keloid formation, were excluded from the study.

There were 11 sites to be treated on the 132 patients, six on the
body (upper arms, 11 females; abdomen, 37 (23 females and 14 males);
flanks, 17 (11 females and six males); buttocks, eight females; lateral
thighs, 34 females; calves and ankles, four females) and 5 on the face
(infraorbital fat, one female; lower cheek, three females; nasolabial
fold, three females and one male; jowls, two females; and submental
area, 11 (nine females and two males).

A cannula with a 600-m optical fibre was introduced through a 1 mm

incision after making sure that the patient and the entire team had

appropriate eye protection. The optical fiber can be equipped with a
thermal sensor that monitors and maintains the average subdermal
temperature below a defined value, and an embedded accelerome-
ter to prevent overheating thanks to a delivery modulation. To make
the fibre slightly longer than the cannula, it was threaded through
the proximal end of the clamp. The fibre didn’t extend further than
2-3 mm even beyond the cannula’s end. The fibre tip had to be
outside the cannula when the laser emission was turned on. The hand-
piece was taken out of the treatment area after the procedure. The
therapy beam and the targeting beam were coupled into the optical
cable from the laser head in order to view the subcutaneous laser
action while it was in use. This trans-illumination effect decreased the
chance of cutaneous burns and perforations while providing the sur-
geon with precise knowledge of where and at what level the Nd:YAG
laser was operating. The more intense the aiming light, the more
superficial (subdermal) the laser treatment. The laser parameters were
selected based on the zone and extension of the area to be treated.
For facial areas, the following parameters were used: power, 5-6 W,
pulse rate, 20-30 Hz, and the delivered energy varied from 800 to
1500 J. For body areas, the laser setting was as follows: power, 6-7 W,
pulse rate, 30-40 Hz, and the delivered energy varied from 1000 to
3500 J.

Palpation, the creation of the ideal contour and shape, and the
removal of cannula resistance were used to determine the clini-
cal endpoint. These factors led to lipolysis, which caused the fat
tissue to change into an oily, less dense solution. After the pro-
cedure, an oily solution containing fat cell debris and membrane-
dissolved lipid was aspirated from the area using a 2-mm-diameter
cannula and a negative pressure of 0.5 atm (50 kPa or 350-
400 mmHg). The incision site was closed with sutures or cov-
ered with sterile strips; at the end of the procedure, it was
covered with a smooth, non-adherent antimicrobial dressing, such
as compression bandages, for 1-week post-procedure. Following
surgery, the patients were checked on a regular basis. The follow-up
period ranged from 1 week to 4 months, with 1-2-months interim

visits.

2.2 | Assessments

All patients were photographed for documentation. Digital clinical pho-
tography was taken under as near identical conditions as possible at
baseline (pre-treatment), and 16 weeks post-treatment.

The 5-point Global Aesthetic Improvement Scale (GAIS) (O point—
no change; 1 point - 25% mild improvement; 2 points - 50% moderate
improvement; 3 points - 75% good improvement; 4 points - 100%
excellent improvement) was recorded immediately after treatment and
at their final assessment session (4 months). All subjects gave their
informed consent before beginning the surgery. Every process was
carried out in an outpatient setting, under aseptic conditions, and
subsequently, an adequate subcutaneous local anaesthetic/tumescent
solution was injected.
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TABLE 1 Total Global Aesthetic Improvement Scale (GAIS) score results for body and face areas.

Number of Mild
Area patients No change improvement
Body 111 0% 6%
Face 21 0% 5%

Moderate Good Excellent
improvement improvement improvement
5% 52% 36%

19% 48% 29%

GAIS

100%
90%
80%
70%
60%

50%

No Change Mild Improvement

FIGURE 1

2.3 | Adverse effects

Adverse effects include bleeding, pain, infection, scarring, skin and
fat tissue necrosis, itching, numbness, skin contour irregularities, skin
discolouration purpura, asymmetry, surgical shock, pulmonary compli-
cations, aesthesia, skin loss, hair loss at the treatment area, seroma,
allergic reaction, and anaesthesia-related complications, were moni-

tored.

3 | RESULTS

All patients completed the study. On the basis of the investigator-
evaluated GAIS scale, the total GAIS scores showed satisfactory
results: for body areas, most patients, 52%, experienced better than
3-score (good improvement) changes. Moreover, 36% of the patients
experienced better than 4-score (excellent improvement) changes.
None of the patients experienced no change, 6% of patients experi-
enced mild improvement and 5% of patients experienced moderate
improvement. For face areas, 0% of patients experienced no change,
5% of patients experienced mild improvement, 19% of patients expe-
rienced moderate improvement, 48% experienced good improvement
and 29% experienced excellent improvement (Table 1 and Figure 1).

In addition, Table 2 illustrates the GAIS score results for each face-

40%

30%

20%

10% l
- B == [

Moderate Improvement

H Body

M Face

Good Improvement Excellent Improvement

Histogram representing the Global Aesthetic Improvement Scale (GAIS) score results for body and face areas.

treated area and the GAIS score results for each body-treated area
(see Figure 2) (for upper Arm, 9% of patients experienced moderate
improvement, 45% of patients experienced good improvement and
45% of patients experienced excellent improvement; for abdomen,
8% of patients experienced mild improvement, 43% of patients expe-
rienced good improvement, 49% of patients experienced excellent
improvement; for flanks, 6% of patients experienced mild improve-
ment, 12% of patients experienced moderate improvement, 71% of
patients experienced good improvement, 12% of patients experienced
excellent improvement; for buttocks, 13% of patients experienced
moderate improvement, 75% of patients experienced good improve-
ment, 13% of patients experienced excellent improvement; for lat-
eral thighs, 9% of patients experienced mild improvement, 3% of
patients experienced moderate improvement, 50% of patients experi-
enced good improvement and 38% of patients experienced excellent
improvement; for calves and ankles, 25% of patients experienced mod-
erate improvement, 50% of patients experienced good improvement,
and 25% of patients experienced excellent improvement).

Clinician assessment from the clinical photography showed good
efficacy and visible aesthetic results for body and face areas. Some
of the clinical cases with good aesthetic results are represented in
Figures 3-6. No serious or unexpected adverse side effects were
recorded and transient pain, oedema, erythema and slight induration

resolved within the first week of treatment.
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TABLE 2 Global Aesthetic Improvement Scale (GAIS) score results for each body and face-treated area.

Area
Body

Face

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
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Single treated areas
Upper Arm
Abdomen

Flanks

Buttocks

Lateral thighs
Calves and Ankles
Infraorbital
Lower Cheek
Nasolabial fold
Jowls

Submental

No Change

Number of
patients

11
37
17

8
34

N A W R, b

Mild Improvement

Mild
No change improvement
0% 0%
0% 8%
0% 6%
0% 0%
0% 9%
0% 0%
0% 0%
0% 33%
0% 0%
0% 0%
0% 0%

Body

1 0.

Moderate Improvement

Moderate
improvement

9%
0%
12%
13%
3%
25%
0%
0%
50%
50%
9%

I’

Good Improvement

Good
improvement

45%
43%
71%
75%
50%
50%
0%

67%
25%
50%
55%

Excellent Improvement

Excellent
improvement

45%
49%
12%
13%
38%
25%
100%
0%
25%
0%
36%

m Upper Arm

m Abdomen

H Flanks

 Buttocks

M Lateral thighs

W Calves and Ankles

FIGURE 2 Histogram representing the Global Aesthetic Improvement Scale (GAIS) score results for each body-treated area.

FIGURE 3

Lateral abdominal view of a female patient before (A) and after (B) 1444 nm Nd:YAG laser lipolysis treatment (4 months follow-up).
Good and visible aesthetic results were achieved.



PICCOLOET AL.

[

1]
\
h4 |

FIGURE 4 Frontal view of a female patient’s flanks before (A) and after (B) 1444 nm Nd:YAG laser lipolysis treatment (4 months follow-up).

The aesthetic outcomes were good and noticeable.

FIGURE 5

Frontal view of a female patient’s flanks before (A) and
after (B) 1444 nm Nd:YAG laser lipolysis treatment (4 months
follow-up). The aesthetic outcomes were good and noticeable.

4 | DISCUSSION

Scientific investigations have shown that near-infrared laser-assisted
lipolysis is a fast, secure, and efficient method of removing extra body
fat from avariety of locations. However, removing fat from the face has
proven to be more challenging.

Histologic studies showed that 1444 nm Nd:YAG laser-assisted had
an efficient lipolytic effect with less inflammation, lipolysis effectively

destroys adipose tissue.!!

The usual method for performing laser lipolysis is to use a cannula
with a laser fibre. By inserting the cannula into the treatment area
and moving it back and forth, laser energy removes unwanted fat.
Dissolved fat can move into the extracellular space thanks to the
transient pores that laser-assisted lipolysis causes in the cell mem-
branes of adipocytes. The laser’s short pulse, which is well below the
fat’s thermal coefficient of relaxation, prevents secondary thermal
damage even though the laser energy is instantly converted to heat
in that small volume of tissue. With the appropriate and consistent
movement of the cannula or fibre, secondary conducted heat is
reduced, creating a purely radiant heat effect and nonselective pho-
tothermolysis that helps prevent skin overheating and potential burn
damage. This is crucial for laser-assisted facial contouring, as the fat
layer and skin are much thinner than in other anatomical parts of the
body.

Laser lipolysis offers several advantages: less bleeding, less pain and
swelling, dermal tightening, no need for an incision and repair, mini-
mal tissue damage, and early recovery compared to other liposuction
methods.>13-14

Our findings confirm these positive lipolytic effects of 1444 nm laser
for several different body and face areas. According to photographic
documentation and the GAIS scale, satisfactory aesthetic results were
achieved following this kind of laser treatment modality.

5 | STUDY LIMITATION

Study limitations are represented by the lack of ultrasounds and/or his-
tological evaluation with a limited patient’s sample. Our future goal

will be to increase patient’s numbers and to perform valid objective as
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FIGURE 6
months follow-up). The aesthetic outcomes were good and noticeable.

well as subjective assessments for better analysis of laser treatment

performance.

6 | CONCLUSIONS

The 1444 nm Nd:YAG laser is a new tool for performing lipolysis, and
this study reports its effectiveness and safety. The encouraging findings
of this study demonstrate that it has significant advantages over other

techniques due to its effective lipolytic properties.
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