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INTRODUCTION
Laser lipolysis and liposculpture techniques have pro-

duced significant updates to refine, address, and improve 
patients’ recovery and aesthetic results.1,2

Laser lipolysis and liposculpture have high success po-
tential in difficult areas such as medial thighs, upper ab-
domen, arms and submental areas, as well as areas, which 
carry high risk of fibrosis, such as male breast gynecomas-
tia, recurrent cases, and other cases who are presented by 
post suction skin irregularities.3,4

Laser-assisted liposculpture has been investigated 
many times in the literature, both clinically5 and objec-
tively, through an magnetic resonance imaging6 measur-
ing of a fatty layer thickness, skin retraction, and tightness 
using the “India ink tattoo and the histological studies.1 

But there isn’t enough attention to the amount of safe and 
effective energy.

Selective photo-thermolysis is the mainstay theory for 
laser penetration, fat absorption, and fat melting using 
certain types of laser wave lengths.1,7,8 According to selec-
tive photo-thermolysis theory, the blend combinations of 
2 different wave lengths, in new technologies are allowing 
us to get better fat melting and heat production for colla-
gen denaturation and subsequent skin tightness.9,10

This may carry the risk of the increase of the tissue tem-
perature9,10 and subsequent burn injuries at the treated areas.

This study is proposing a method to apply safe and 
effective energy parameters in laser lipolysis, with assess-
ment of their efficacy and safety.

PATIENTS AND METHODS
In this prospective study, after consideration of safe 

and effective proposed parameters for laser lipolysis, the 
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calculations have been applied to 300 cases. The cases 
were divided into 2 groups using 2 machines.

Each of the 150 cases were submitted using the same 
protocol for wave lengths, joules, delivery, power applied, 
technique of the procedure, but using 2 different manu-
facturers to note any clinical differences.

In 1 group, 150 patients were submitted for laser lipol-
ysis by laser protocol for lipolysis by automated blending, 
delivered by the Smart Lipo triplex model system, 1,064 
and 1,320 nm, US made (Cynosure).

The other 150 patients were submitted using the same 
parameters and wave lengths, but without the machine-
automated blending mode. In these cases, the surgeon 
performed manual subsequent passes, using the DaVinci 
model, made in Italy, (Quanta).

Any objective evaluation of burn incidence during this 
study is based on size, degree, and depth of the burn inju-
ry. Burn size is assessed according rule of nine. Clinical de-
gree of burn injury classification to epidermal, superficial 
partial thickness, deep partial thickness, and full thickness 
burn injury is assessed clinically by visual and tactile char-
acteristic of burn, exactly; burn wound appearance, capil-
lary refill, touch stability, pin prick for pain and bleeding, 
high resolution digital imaging, laser Doppler flow-meter, 
and punch biopsy then histology.

Proposed Helmy’s Method for Detailed Safe and Effective 
Calculations of Laser Energy Parameters
Steps

Each patient’s treatment area (s) are marked when 
standing, the boundaries of each treated area in length 
and width, are measured by a ruler and the depth (thick-
ness) of the fat contents estimated with calipers.

The applied formula: Volume of the fat in targeted 
area = Length × Width × Thickness, while the thickness 
equal (1/2 of the caliper measurement). Second check, 
for the volume of targeted fatty area is confirmed by ul-
trasound assessment. The amount of required laser en-
ergy is calculated, based on the data from Havenith.11 
Havenith’s formula is applying an individualized model of 
human thermoregulation for the simulation of heat stress 
response; the equation for the specific heat of body tissue 
(CB). Cb = (fat mass/body mass) × 2.51 + (body mass- fat 
mass)/body mass × 3.65.

Joules, Wattage Settings, and Flouncex
In total, 2.51 joules of laser energy is required to raise 

the subcutaneous temperature of 1 gram of fat 1°C.11 
Since the physical fat density is 0.9 g/1 cc,12,13 therefore 
the required joules become 2.51 × 0.9 = 2.259 ~ 2.3/1 cc. 
For example, if a 11°C temperature rise is required from 
the body baseline of 37°C, then optimal dosage is reached 
at 48°C. Mathematical equation is performed as the fol-
lowing; Volume × 2.3 × 11°C (desired temperature rise). 
The product is expressed in total required joules for each 
treatment area.

Fat temperature is physiologically lower than the core 
body temperature,14 but the melting point of fat is less 
than other tissues. So when energy increases in doing fat 
melting, it could be less than the thermal point of the skin 

injury. So, energy could be increased until the limit is kept 
effective but safe.

Tissue heating did not exceed 41°C on external skin 
surface, and internal subcutaneous temperature ranges 
between 48 and 50°C, as this is above the required melting 
point of human fat.15 This safely allows energy to reach 
the melting point for the fat and the collagen denatur-
ation without skin injuries. Surgeon can feel easy cannula 
movement throughout the melted fat. External skin and 
internal subcutaneous temperature are monitored.

The wattage settings were ranged from 8 to 12 W for 
the neck and up to 28 W for extremities, abdomen, and 
other areas. Irradiance or power density ranged from  
8 to 28 W/cm2.

Flounce measured in average between 50 and 100 J/
cm2. Duration of laser delivery procedure varies from one 
area to another and from one patient to another accord-
ing to the fat volume that has been lipolyzed, and if it is 

Fig. 1. guide laser beams. Photograph shows the guide of laser 
beam subcutaneously.
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a fibro-fatty nature or not, but on average, it ranged from  
2 to 10 minutes.

Laser lipolysis had been got by a blend mode, com-
bination of 1,064/1,320 nm, wavelengths with more 
percentage for 1,064 nm. Fat removal is carried out by 
suction liposculpture, and then skin tightening achieved 
by blend mode also, with more percentage for 1,320 nm 
(Fig. 1).

The cumulative number of joules is calculated for 
each treated area then divided in a ratio of 60%/40%, 
where the 60% of energy was delivered to pass through 
a deeper fat planes aiming to a deep penetration and 
lipolysis using blend mode of 1,064/1,320 nm in ratio 
of 70/30% (smart lipo triplex model) or 70% of 1,064 
and 30% of 1,320 nm (lipo laser Da Vinci model). The 
remaining 40% of total energy goes to the second 
pass, aiming to superficial tightening with 70%/30% 
1,320/1,064 nm, which is vice versa to the previous deep 
planes passes (Table 1).

These parameters have been applied to different body 
areas including the belly, love handles, male breasts, arms, 
neck, thighs, and calves are involved. Aspiration of the 
treated fatty tissue revealed the fragmented cells, oily fat 
with residual tumescent fluid.

Full history, physical examinations, and routine inves-
tigations were performed for patients. All were seeking re-
duction of excess fat masses, and improvement of the skin 
elasticity in specific areas.

Patient follow-up, for pain, hyperemia, edema, se-
roma, ecchymosis, incidence rate of burns, and aesthet-
ic outcomes are recorded at 1 week, 4 weeks, 3 months,  
6 months, and 1 year (Figs. 2–7).

The study was conducted between August 2013 and 
September 2017. Each patient submitted a signed in-
formed written consent for both the study and photo-
graphs. The ethical committee of my institution has 
approved the study.

RESULTS
The joules calculated according to this method were ef-

fective and safe to get fat melting and skin tightening in 
each case. The lower effective limit or the initial laser dosage 
is the calculated energy, and the upper limit is the amount 
of laser energy which is delivered when the monitored sub-
cutaneous and skin temperatures are 48–50°C and 41°C, 
respectively. No clinical differences were recorded regard-
ing thermal safety, efficacy, or aesthetic outcome for both 

Table 1. Data of the Study Including Wave Length Blend Ratio and Amount of Energy in Joules, Which Were Delivered for 
Each Treated Area

Clinical Distribution;  
Number, Site, and Sex

Wave Length Blend for  
Deeper Tissue (60%)

Wave Length Blend for  
Subcutaneous Tightness (40%)

Average Delivery  
Energy in Joules

Patient  
No. Region

Female/ 
Male

Ratio of  
1,064/ 
1,320

Irradiance 
(watts/ 

cm2)

Watts  
1,064/ 
1,320

Ratio  
of 1,320/ 

1,064

Irradiance 
(watts/

cm2)

Watt Ratio 
1,320/ 
1,064

Energy  
for Fat  
Melting

Energy  
for  

Tightness
Total 

Energy

20 Submental 15/5 70/30 12 8/3 70/30 12 8/3 1,440 960 2,400
44 Arm 44/0 70/30 24 16/6 70/30 24 16/6 5,040 3,360 8,400
35 Gynecomastia 0/35 70/30 28 19.6/8.4 70/30 28 19.6/8.4 3,360 2,240 5,600
40 Flanks 30/10 70/30 28 19.6/8.4 70/30 28 19.6/8.4 2,520 1,680 4,200
92 Abdomen 80/12 70/30 28 19.6/8.4 70/30 28 19.6/8.4 7,560 5,040 12,600
15 Back 13/2 70/30 28 19.6/8.4 70/30 28 19.6/8.4 8,400 5,600 14,000
30 Hip (saddle-bag)  

buttock
25/5 70/30 28 19.6/8.4 70/30 28 19.6/8.4 6,360 4,240 10,600

18 Thigh 16/2 70/30 24 16/6 70/30 24 16/6 6,360 4,240 10,600
6 Knee 6/0 70/30 24 16/6 70/30 24 16/6 1,080 720 1,800

Fig. 2. a, Pre-laser lipolysis. B, immediate post-laser lipolysis and suction for submental area.
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machines, used in the study (see figure, Supplemental Digi-
tal Content 1, which displays the machines which were used 
in the study, http://links.lww.com/PRSGO/A873).

Age of patients is ranged from 18 to 48 years old with 
an average age of 35 years. Two hundred twenty-nine pa-
tients were female, whereas 71 were male. All patients 
were in body mass index range from 25 to 35.

In the study, and based on the above calculations, 
the average cumulative energies were required for each 
treated area depending on location, and the volume of 
targeted fat mass. They were in average total joules as the 
following: 2,000–2,500 J for the chin, 8,000–12,000 J for 

the arm, 5,000–6,000 J for male gynecomastia in each side, 
4,000–5,000 J for flanks (love handles), 10,000–14,000 J for 
abdomen, 12,000–18,000 J for the back, 8,000–15,000 J for 
saddle bags, 10,000–14,000 J for the thigh and 800–2,000 
J for the knee (see video, Supplemental Digital Content 2,  
which displays the delivery of Laser Joules of Nd-Yag 
1,064 nm, into the right flank area, for thermal lipolysis, 
http://links.lww.com/PRSGO/A874).

There was clinical improvement in the bulk of fat, skin 
tightening; skin textures and cellulites during follow-up. 
Each treated area had decreased in width, length, and depth 
estimated by ruler, calipers, and ultrasound. Although 

Fig. 3. a case of abdominal and thighs laser liposuction. a, Preoperative front view. B, Six months’ post-
operative front view. C, Preoperative lateral view. D, Six months’ postoperative results, after laser lipo-
suction for the abdomen and lateral thighs with an improvement of the cellulites.

http://links.lww.com/PRSGO/A873
http://links.lww.com/PRSGO/A874
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there were some postoperative irregularities in  Figure 6, as 
the patient had complained of lipo-dystrophy in lower legs 
with subsequent preoperative impaired lymphatic system, 
she has noticeably improved post laser treatment.

Each patient’s treatment area (s) are marked when 
standing; the boundaries of each treated area in length 
and width are measured by a ruler and the depth (thick-
ness) of the fat contents estimated with calipers. Second 
check, for the volume of removed fat, is confirmed by ul-
trasound assessment.

Skin tightness was assessed by 2 points skin marking, us-
ing temporary tattoo needling, which is lasting for 1 month 
only, then repeated for another month. Skin textures and 
cellulites are judged by surgeon’s inspection and palpation.

Incidence rate for burn liposuction or laser Sculpture 
in this series is zero percentage.

Burn ratio to the number of patient in the study is 
found 0/300 (0%). All areas submitted to laser lipolysis do 
not have any infection or hyperpigmentation, although 
10% of the study complained of discomfort and pain for 

couple of hours after some local procedures or after the 
recovery from anesthesia.

All patients had completely improved within 24 hours. 
In fact, 6 of the 300 patients (approximately 2% of the 
study) developed hyperemia for 48 hours postoperative. 
Furthermore, 30 patients (approximately 10% of the 
study) had developed postoperative bruises, which were 
improved by the 10th day of the procedure. The longev-
ity and efficacy of treatment were recorded all over the 
follow-up period.

DISCUSSION
The safety of laser lipolysis is discussed generally in 

literatures; this marked my attention for accurate calcula-
tions of safe and effective joules. The technique is con-
sidered less invasive, safer, and effective13 than ordinary 
liposuction,16 and carried better aesthetic outcomes, 
but literatures are reporting evidence of some adverse 
effects17,18,19 without any details about the dangerous 
amount of laser energy.

Fig. 4. a case of trochanteric laser liposuction. a, Preoperative. B, One-year postoperative laser liposuc-
tion for the abdomen.

Fig. 5. a case of back laser liposuction. a, Preoperative. B, Fifteen days postoperative laser liposuction 
for the back.
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There are dermatological complications for laser.20 
So, laser safety is a priority before efficacy when provid-
ing health services. The author’s goal was to propose safe 
and effective parameters through this innovative method, 
which is not available in any of the machine manufactur-
er’s methods.

There is no detailed parameter description in litera-
ture, so the study has designed the calculations upon phys-
ics and tissue physiology interpretation, and then applied 
these parameters in a series. This study didn’t record any 
immediate, early burns or any delayed tissue fibrosis or 
loss of skin integrity.

Fig. 6. a case of thighs laser liposuction: local lipodystrophy with impaired lymphatic drainage: a, Pre-
operative. B, at 6 months of laser liposuction for the front and lateral sides of the thighs and above knee 
area. areas marked by l mean that they were submitted only to laser lipolysis, whereas areas marked 
with S mean they were submitted to laser lipolysis then liposuction.

Fig. 7. a case of abdominal laser liposuction. a, Preoperative. B, Fifteen days postoperative with some 
bruises.
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We have to avoid the thermal point for burn injury, 
so it is better to calculate, to deliver the minimum, but 
effective energy for melting of the fats. Melting of fat dif-
fers from one patient to another and from an area to an-
other.15 Uncalculated energy may be more than required, 
and in case, the tissue may be more vulnerable to burns, 
edema, impaired healing, and even postoperative fibrosis 
and less satisfactory outcome.

Katz and McBean21 in 2008 presented their results of 
537 laser lipolysis procedures, without any adverse sys-
temic effects but they reported 4 cases of superficial burn 
injuries and 1 case developed local infection. The corre-
sponding rate of those adverse effects was 0.93%. Yu et al.,22  
in 2009, reported a case of burn injury after laser lipolysis, 
while using diode laser for blepharoplasty, but both stud-
ies did not give accurate explanation for the cause of burn 
injury and its relation to the amount/area.

One of the frequent doctors’ comments about laser li-
posuction is possible adverse burn injury. During the laser 
lipolysis, the internal temperature ranges mostly between 
48ºC and 50ºC, and it is really a narrow range. That range 
in which laser interact with fat and collagen deserves at-
tention, because excess energy in the treated area will re-
sult in burns especially in thin dermis’ areas.

So, this clinical study is designed to evaluate the pos-
sible thermal injury in wide scale of patients, 300 of whom 
were submitted for laser lipolysis. Study takes into consid-
eration the laser tissue interaction accurate physics, ther-
mos-regularity principles, and tissue heat stress response. 
This study provides a proposed method for the calculation 
of actual required joules for each treated area, which al-
lows for good fat melting and skin tightness safely.

Kim et al.23 in 2012 have reported 3 cases of burn in-
juries after axillary laser treatment of 29 patients. One 
explanation in their study was the high level of accumu-
lated energy used by the authors (up to 500 J/2 cm2), and 
this comes with our observation that concludes that actual 
calculation for the total energy required is safer to avoid 
thermal or burn injuries.

Clinical results came from Reynaud et al.24 in 2009 
when they evaluated 534 cases and they did not report any 

cases of burns, infections, hematomas, edemas, or hyper-
pigmentation.

In the study by Reynaud et al.,24 a week later, 83% of 
patients did not report pain or discomfort, whereas in my 
study pain and discomfort were totally improving within 24 
hours’ postoperative and 10% of patients in my study de-
veloped bruises, but they were improved by the 10th day of 
the procedure. This may be attributed to better safety due 
to accurate joules and power estimation per treated areas.

In this study, significant skin smoothening and tight-
ness by N-D YAG laser have been achieved, as well as, re-
sults of the study on Diode laser lipolysis came out.25,26 
Laser lipolysis is still safely competing with Ultrasound 
lipolysis in the evolution and refinement even in gyneco-
mastia management.27

CONCLUSIONS
This study is proposing a method for calculations of 

safe and effective laser energy in lipolysis. Procedure mon-
itoring and calculations of the delivered amount of energy 
result in safe and effective treatment. The lower effective 
limit or the initial laser dosage is the calculated energy, 
and the upper limit is the monitored subcutaneous and 
skin temperatures, 48–50°C and 41°C, respectively.
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