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Nd: YAG Laser-Assisted Brachioplasty, No More Scars
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ABSTRACT

years of age. If exaggerated, it may act as a cosmetic
problem and barrier against socialization and fashion wear. Skin laxity, if presents, doubles the
problem and may render it to a deformity as in
cases with massive weight loss [2-5]. Patient presents and complains of mild, moderate, or severe
degree of dermato-lipodystrophy of their arms.
Some presents only with sagging of the arm skin
with no complain about the size [6].

Objective: To assess the safety and efficacy of long-wave
length 1444nm Nd: YAG laser therapy as a minimally invasive
method alternating the conventional brachioplasty surgery in
mild and moderate cases of localized obesity and skin redundancy in upper area reducing both upper arm circumference
and height.
Study Design: Prospective study where the author analyzed
the results of applying 1444-nm Nd: YAG laser for lipolysis
and skin tightening in 52 females with a mean age of 33.13
year-old, subjected for laser-assisted brachioplasty. This study
was designed to determine the efficacy of the long wavelength (1444-nm) Nd: YAG laser as an alternative minimally
invasive surgical technology to the conventional brachioplasty
surgery in mild-to-moderate cases of localized arm obesity
and skin ptosis. The target study group selected was health
at the beginning of the study. This prospective study involved
two variables; mid-arm circumference and arm height. Our
prospective study produced a direct measure of the relative
risk of applying the 1444nm Nd: YAG laser to the deep dermis
and superficial subdermal layer as well.

Elkhatib, presented a clinical classification of
brachial ptosis based on the amount of adipose
tissue deposit and the degree of ptosis. Five groups
of upper arm problems are described: Stage 1,
patients with minimal fat deposit and no ptosis;
stage 2a, patients with moderate fat deposit and
grade 1 ptosis; stage 2b, patients with severe fat
deposit and grade 2 ptosis; stage 3, patients with
severe fat deposit and grade 3 ptosis; and stage 4,
patients with minimal or no fat deposit and with
grade 3 ptosis [7].

Measurements: Mid-arm circumference and mid-arm
height were measured preoperatively and six months postoperatively. Primary success criterion was the mean combined
reduction in mean arm circumference of cm measured at the
mid-arm point and mean mid arm height of 3.795 measured
between the elbow and the shoulder.

Before the era of modern long-wave Nd: YAG
LASER, the technique of choice was either conventional surgical suction-assisted brachioplasty
operation with the resultant life-long ugly scar or
a Liposuction alone. Many studies have demonstrated the useful application of subdermal laser
not only in lipolysis but also in the surrounding
tissues including the dermis, vessels, sweat glands,
and sebaceous glands [8-12]. Earlier studies on the
use of 1064-nm Nd: YAG as well as 1320-nm Nd:
YAG proved their direct effects on fat cell disruption and stimulation of new collagen formation
[13-16].

Results: After one treatment of 1444-nm Ng: YAG laser,
the treatment group showed a combined reduction in midarm circumference with a mean of 6.365cm (p<0.000) as well
as mid-arm height with a mean of 2.535 (p<0.000).
Conclusion: Noninvasive low-level laser therapy is safe,
painless, and effective in reducing upper arm circumference
and is associated with a high degree of subject satisfaction.
[J. Clin. Aesthet. Dermatol. 2012; 5 (2): 42-48].

INTRODUCTION

Recently, the subdermal use of micropulsed
1444nm Nd: YAG LASER for better absorption
by fat cells and hense, better lipolysis and skin
tightening. A marked reduction had been showed
in fat volume and more oil vacuoles and giant cells
in histology identified compared to the 1064-nm
wavelength [17].

Applying the laser as a tool for lipolysis and
skin tightening is a relatively new minimallyinvasive surgical modality in the treatment of
localized obesity and skin laxity [1] . Localized
obesity in the brachial area presents a cosmetic
concern in women specially those less than 30
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In this study, the authors present a complete
statistical analysis of the effect of 1444-nm Nd:
YAG LASER as a minimally-invasive surgical
alternative modality to the conventional open brachioplasty.

Anesthesia was local infiltration of tumescent
solution by infusion a mixture of lactated Ringer’s
and lidocaine. By using the tumescent formula of
0.1% lidocaine with 1:1,000,000 epinephrine into
the subcutaneous tissue of the brachial area of a
concentration of 35-55mg/kg. A mixture of 500cc
lactated Ringer’s solution, 10cc 0.1% lidocaine
with 1:500,000 epinephrine, –5cc 0.08% NaHCO3.

SUBJECTS AND METHODS
This study included 52 cases with grades from
2a-4, using the Classification of Brachial Ptosis,
[7] (Fig. 1).
All cases were submitted for LASER Brachioplasty and were presented to have Arm Lift done
for dermato-lipodystrophy at the brachial area. All
were females aged between 19-55 years, BMI was
between 1842 (Table 1).
All the 52 cases submitted to one session of
Micropulsed 1444nm Nd: YAG LASER. The special wavelength is said to allow for improved
accuracy, precision, control and minimally-invasive
deep tissue heating. This long wavelength provides
significantly more absorption than other wavelengths. This is said to translate into much quicker
fat emulsification with very low peripheral thermal
damage.
Pre operative laboratory tests includes; CBC,
RBS, Coagulation profile, Liver function tests,
Kidney function tests; Serum HIV, HBs Ag, and
HCs Ab. Perfect cardiac assessment done for all
included ECG and Echocardiography. Then, final
preoperative physical fitness done include general
examination, abdominal examination, and chest
examination as well. Informed written consent was
obtained from each subject prior to participation
in any procedure-related activities.
Arm Measurements obtained, first; the midarm circumference of each upper arm was measured
using a flexible tape measure at a midpoint between
the elbow (olecranon) and the shoulder (acromion)
while the arm was in a full abduction state. Second;
the mid-arm height was measured as a vertical line
crossing at the same point and in the same position
from the upper surface to the lower most edge of
each arm. Then, at the anatomical position, the
deltoid region was examined for any excess fatty
deposits and noted (Table 2).
Document anterior view photographing was
done after measurements for each arm in the position of full abduction and supination with the elbow
flexed in 90 degrees. Photographs were synchronized with the PC case-by-case, labeled by the
patient name and date taken, and included in the
patient own file with the other pre-operative data
collected.

Through a 4mm puncture placed at the uppermost posterior elbow creases, an average of 240900cc of the mixture infiltrated in each arm using
Klein infiltration cannula (tumescent anaesthetic
cannula) 300mm long 2.5mm diameter 10-ports
arranged spirally at the tip of the cannula. The
author waited for 15-20 minutes until the anesthesia spreads efficiently inside the whole subcutaneous fats of the brachial area. No adjuvant IV or
oral sedations administered prior to infiltration
(Table 3).
Clinician Goggles: Optical protection must be
worn at all times when in the presence of an operating laser. For appropriate protection from the
invisible laser light, the surgeon, the assistant, and
the patient always wear goggles approved for the
laser and 1444nm wavelength working. 1444nm
Nd: YAG LASER can provide quality eyewear that
will protect your eyes and the eyes of everyone in
the operating room from accidental exposure to a
laser beam.
Surgical procedure:
The technique performed as an office outpatient
procedure inside an isolated minor’s procedure
room equipped with facilitations of CPR. A 1444nm Nd: YAG laser was used to deliver short pulses
of energy to superficial subcutaneous tissue and
the inner surface of the dermis by using a 600-_m
fiber protruding through a 1-mm stainless steel
300mm length cannula. The fiber tip is illuminated
with red Diode LASER aiming beam and visible
through the skin surface.
Details of the laser include power output: 18
watts (variable, 6-18); pulse frequency: 40 Hz; and
pulse width: 150 to 240 microseconds. A back and
forth motion at approximately 1cm/s was used,
fanning from multiple directions. The number of
joules per area was 1500 j/per 10X10 cm2 area of
the deep dermis and 1000 j/per 10X10 cm 2 per
area of the subcutaneous fats as well as noting a
physical decrease in resistance to passage of the
cannula. The number of joules was recorded in a
variable of 18.000-24.000 joules.
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Aspiration with 3-mm spiral tip cannula was
then performed until the palpable contour was
satisfactory. Aspiration endpoints were the same
as traditional liposuction. Aspirated volumes are
approximately one-half of what would be expected
with traditional liposuction. The puncture at the
end of the arm was left opened without suturing
for spontaneous drainage of the residual tumescent
solution and any collected hematoma or residual
lipolytic fats.

bleaching creams skin corrugation; either mild:
Occurred in 2 patient and treated by topical application of anti-scar formulas, moderate; occurred
in 3 patients and followed-up for 6 month of antiscar regimen, or severe: Occurred in 5 patients
(one patient with G 2b: Needed left axilloplasty,
one patient with G 3a: Needed just proximal 4 cmlong elliptical excision, and 3 patients with G 4:
Needed minibrachioplasty 6 months after the procedure) (Fig. 5).

Postoperatively, the patients were treated with
light compression arm sleeve garment. Massage
was initiated at 7 to 10 days postoperatively. Patients were advised that they may return to nonstrenuous activity immediately and strenuous activity as tolerated. Post operative medications
include a prophylactic broad spectrum antibiotic
advised for 7 days and analgesics for 3-5 days
following the procedure.

There is a statistically insignificant correlation
between Laser energy and incidence of complications (p=0.249) (Table 5).

Time: The mean operating time was 180 minutes
for both brachial areas in a variable of 150-270
minutes.
Follow-up: First visit was at the 7th day postoperatively; second one was at the day 14th. Then
a regular follow-up visits advised at an interval of
one month duration. Final results assessment starts
after 3 months time. Post operative photography
was taken at the 3rd month – the 6th months.
Statistical analysis:
SPSS version 19 was used for data entry and
data analysis. Data were presented as number,
percentage, mean and standard deviation. Paired
samples t-test was used to compare pre-operative
and post-operative quantitative variables. Independent samples t-test was used to compare quantitative
variables in two different groups. Pearson correlation was done to measure correlation between
tumescent injected and fats aspirated variables. pvalue considered significant when p<0.05.
RESULTS
A statistically significant (p=0.000) marked
reduction in right and left mid-arm circumference
as well as a considerable reduction in mid-arm
height observed and recorded 3-6 months postoperatively Table (4), Fig. (2).
Statistically significant correlation between
volume of tumescent solution injected and amount
of fat aspirate (Figs. 3,4).
Complications occurred in 11 patients in a
percentage of 21.2% and ranged between prolonged
adverse effect of hyper pigmentations; occurred
in 3 patients and treated by application of topical

The overall patient satisfaction was 92.3% (Fig.
6). Direct correlation exists between the incidence
of complications and patient dissatisfaction (Fig. 7).
Table (1): Personal data
Statistics (Mean ± SD)

Variables
Age (years)
BMI

33.13±7.67
32.71±6.16

Table (2): Pre-operative arm measurements
Pre-operative measurements
Right mid-arm height
Left mid-arm height

15.29±2.35
15.24±2.35

Table (3): Volume of tumenscent anaesthetic solution injected
Statistics (Mean ± SD)

Variables
Right Arm tumescent injected
Left Arm tumescent injected

979.81±277.84
978.46±279.24

Table (4): Comparison between pre- and post-operative arm
measurements
Pre-operative Post-operative p-value
Right mid-arm height
Left mid-arm height
Right mid-arm
circumference
Left mid-arm
circumference
Paired samples t-test.

15.29±2.35
15.24±2.35
39.15±6.11

12.74±1.85
12.72±1.81
32.68±4.90

0.000*
0.000*
0.000*

38.93±6.02

32.67±4.84

0.000*

*Statistical significant difference (p<0.05).

Table (5): Mean and range of complications

Mean ± SD
Range

Complications
(n=11)

No complications
(n=41)

p-value

222.73±4.67
210.0–30.0

220.98±4.36
220.0–30.0

0.249
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Fig. (8): Case No. 1q with G 2b Arm Ptosis, Rt Arm
preoperative view.

Fig. (9): Case No. 1 with G 2b Arm Ptosis, Lt Arm preoperative view.

Fig. (10): Case No. 1, Rt Arm postoperative view.

Fig. (11): Case No. 1, Lt Arm postoperative view.

Fig. (12): Case No. 2 with G 3a Arm Ptosis, Rt Arm
preoperative view.

Fig. (13): Case No. 2 with G 3a Arm Ptosis, Lt Arm
preoperative view.

Fig. (14): Case No. 2, Rt Arm postoperative view.

Fig. (15): Case No. 2, Lt Arm postoperative view.
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Fig. (16): Case No. 3 with G 3b Arm Ptosis, Rt Arm
preoperative view.

Fig. (17): Case No. 3 with G 3b Arm Ptosis, Lt Arm
preoperative view.

Fig. (18): Case No. 3, Rt Arm postoperative view.

Fig. (19): Case No. 3, Lt Arm postoperative view.

Fig. (20): Case No. 4, Rt Arm with G 4 Arm ptosis with severe
disabling lipodystrophy, pretoperative view.

Fig. (21): Case No. 4, Lt Arm with G 4 Arm ptosis with severe
disabling lipodystrophy, pretoperative view.

Fig. (22): Case No. 4, Rt Arm postoperative view; complicated by
corrugations, elleptical excision done after 4 months.

Fig. (23): Case No. 4, Lt Arm postoperative view; complicated by
corrugations, elleptical excision done after 4 months.
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DISCUSSION
Variable types of Lasers have been used in the
near past for laser-assisted liposuction and skin
tightening including the brachial area. They all
induced subcutaneous inflammatory reaction good
enough to precipitate a thick layer of fibrous tissue
aiming for new collagen formation and eventually,
skin retraction. Some other devices were applied
externally and the energy must cross the epidermal
and the dermal barriers to reach their targest in the
connective tissue.
Recently, a new laser applied internally, the
micropulsed 1444-nm Ng: YAG. It is the first
Pulsed Nd: YAG Laser to deliver a 1444 nanometer
(nm) wavelength. The special wavelength is said
to allow for improved accuracy, precision, control
and minimally-invasive deep tissue heating. 1444nm Nd: YAG laser-lipolysis is indicated for the
surgical vaporization, ablation, and coagulation of
soft tissue. The unique wavelength provides significantly more absorption than other wavelengths.
It translates into much quicker fat emulsification
with very low peripheral thermal damage. Postoperative complications may be possible but they
are very minimal if compared to the old shorter
wavelength lasers.
In summary, using 1444 micropulsed Nd: YAD
laser, the surgeon can perform scar free brachioplasty if applied to the suitable grades of arm ptosis
excluding the severe grades that actually need
conventional brachioplasty surgery. Moreover, it
can be used to do (staged) scar free brachioplasty;
having a minimally invasive laser 2-3 sessions
every 4-6 months to obtain a gradual reduction in
arm size with gradual tightening for the skin. Thus,
the skin will never suddenly loose it underlying
subcutaneous tissue support and re draped in an
even way without serious disfigurement.
Conclusion:
With the use of the long-wavelength 1444-nm
Nd: YAG laser in minimally invasive brachioplasty
operations, a marked reduction both in arm circumference and arm height can be created with predictable and long-lasting results. It is ideal for arm
ptoses Grades from 2b-3b while it is not of choice
as a modality for Grade 4 arm ptosis.
In addition, the procedure is sustomized and
safely removes excess fat deposits from the brachial
area while firming, toning and tightening. Good
patients’ Satisfaction achieved because the procedure is short and comfortable, the treatment time
deliver the consistent results, and they got a rapid
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recovery and minimal downtime that they want in
one single treatment.
1444-nm Nd: YAG laser insures revenue generation minimally invasive scar free brachioplasty
allow clinicians to tailor and offer diversity to their
practice requiring only local anesthesia, the 1444nm Nd: YAG laser is a convenient and reliable
way of performing the Scarless Brachioplasty
surgery.
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