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Chapter 21 

 
 

Laser and Energy Treatments 
 
 

Richard W. Westreich, MD 
 
 

Introduction  
 
1. Skin tightening generally results from heating of the reticular dermis or fibroseptal 

network with adipose tissue. The methods of heating may differ, such as ultrasound or 
radiofrequency (RF), but the common endpoint is target temperature within the tissues. 

a. Skin tightening can result from external heating to 42-45 degrees C  
b. Fat liquification (lipolysis) occurs at 48-50 degrees C 
c. Skin contraction results at levels between 60-70 degrees C [1] 
d. Thermal injury results in growth factor release (TGF-alpha, TGF-beta, VEGF, 

PDGF) that stimulates collagen, elastin fiber production and angiogenesis 
2. Both skin tightening and body contouring through lipolysis can be achieved with non-

surgical approaches 
3. Laser (Light Amplification by Stimulated Emission of Radiation) 

a. Emits 1 wavelength of light to produce photothermolysis 
b. Terms:  

i. Lasing medium: substance that produces laser beam; can be gas 
(argon, CO2), solid (ruby crystals, Nd:YAG) or liquid (dye) 

c. Laser parameters: 
i. Wavelength: distance between two peaks; measured in nanometers 

(nm); shorter has more superficial penetration, longer has deeper 
penetration 

ii. Pulse duration: speed at which energy is delivered; longer pulse 
means slower heating of tissues 

iii. Spot Size: larger spot size leads to deeper penetration; smaller size 
leads to more energy absorbed in superficial layers 

iv. Fluence: energy per area; measured in joules 
 
 

Patient Evaluation 
 
1. Patient assessment and selection are critical for successful outcomes with non-invasive 

facial rejuvenation treatments. Patients must be counseled on: 
a. Degree of expected change 
b. Variable nature of results 
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c. Potential future option/need to have invasive procedures if the non-invasive 
therapy does not yield satisfactory results 

2. Patient’s general health status, age, and skin quality must be taken into account  
a. All non-invasive treatments rely on wound healing processes in order to 

produce tightening of skin  
b. Patients with thin atrophic skin, older patients, or patients with a poor history 

of response to prior treatments should be counseled about the potential for 
results that are may be less than expected 

3. Patients with mild to moderate skin laxity or lipodystrophy problems are generally the 
best candidates because non-invasive treatments have limitations in the amount of 
tightening that can be achieved; these parameters are age independent 

4. Secondary factors, such as the presence of dyschromias, pore size, and rhytids may 
play a role in choice of device, depending on whether simultaneous treatment for these 
factors is desired 

5. Counsel patients about the concept of a bell curve and that projections or assumptions 
about potential results are based upon average response; the less invasive the 
procedure, the wider the bell curve tends to be and more variability in outcomes may 
occur 

6. In general, for most modalities, published patient satisfaction rates range from 70-98% 
[1-8] 

 
 

Management 
 
1. Types of laser and light therapies and applications (Table 21.1) 
2. Current Modalities for skin tightening include: 

a. Radiofrequency- monopolar, and bipolar, fractionated 
i. Bipolar applicators technically limit deeper thermal spread and avoid 

injury to surrounding studies; monopolar systems may produce 
deeper energy treatments, which can help if fat reduction is primary 
desire from treatment [2] 

ii. Surface heating 
• Surface heating with monopolar or bipolar RF above 42 

degrees C can result in skin tightening 
• Multiple treatments (5-6) generally recommended for optimal 

clinical effectiveness 
• Treatments can be done as often as weekly 

iii. Microneedling with RF – essentially a mechanical heat fractionation 
[3] 
• Electrodes can penetrate to reticular or papillary dermis and 

provide RF heat sufficient to cause skin tightening and limited 
lipolysis 

• Some devices can penetrate into subcutaneous fat depending 
on area being treated and dermal thickness of region 
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• Multiple treatments (3-5) typically recommended at 4-6 weeks 
apart 

iv. Subdermal heating, also known as Radiofrequency Assisted 
Lipolysis (RFAL) 

 
Table 21.1. Types of Laser and Light treatments 

 

 
 

• Classified as minimally invasive 
• Subdermal electrodes passed underneath skin surface and 

controlled heating up to 70 degrees C can be done with or 
without liposuction [4] 

• Both monopolar and bipolar options exist depending on 
system being used 

• Studies have shown almost 30% more skin tightening than 
with liposuction alone 

• As a stand-alone procedure, studies estimate 20-36.4% skin 
surface reduction [1] 

• Treatment effects have been described as 37% of a surgical 
facelift 
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• Primary cause of tightening is thermal injury to fibroseptal 
network in fatty layer 

• Single treatment is effective in most cases 
• Can be combined with microneedling RF for enhanced 

tightening effects [3] 
• If 20% reduction is assumed, then for a typical jawline (5 

inches long), 1 inch per side reduction is expected, or a total 
of 2 inches for a bilateral treatment 

b. Ultrasonic devices [5] 
i. Diffuse ultrasound is used to map the depth of skin layers targeted 

for treatment 
ii. Focused ultrasound is then used for treatment, which can be adjusted 

to various depths and energies 
iii. Heat is caused by vibration of molecules within tissue 
iv. Single treatment often suggested 
v. Pain can be a limiting factor for patient acceptance 

vi. Results variable but can be significant in a subset of patients; some 
studies report greater than 70% subjective patient satisfaction 

c. Laser devices  
i. Resurfacing effects, pigment reduction, and fat reduction can be 

achieved with laser treatments [6] (Tables 21.1 and 21.2) 
ii. Generally, most non-ablative lasers do not result in predictable skin 

tightening, although it can occur, especially with laser assisted 
liposuction  

iii. Ablative 
• CO2: invisible infrared band of 10,600nm 
• Erbium (Er:YAG): wavelength of 2940nm 

iv. Fractionated 
• Most laser types can be fractionated. Most common are CO2 

and erbium [7]  
• Concept is to create mini zones of injury, while leaving skin 

intact in between 
• Having smaller zones of injury results in faster healing times 
• Even though treatment is not ablative, after several treatments, 

skin will be fully resurfaced 
d. Laser assisted lipectomy 

i. Non-invasive 
• 1060nm diode laser 
• 635 nm laser 

ii. Invasive 
• Laser liposuction cannulas 
• Laser assisted lipectomy can add an additional 7-10% of 

tightening above liposuction alone [8] 
3. Cryolipolysis 
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a. While primarily used for fat reduction, skin tightening can occur after 
treatment, but is not a predictable outcome from cooling. [4] 

b. 2 to 12 30-minute treatments 6-8 weeks apart 
c. Paradoxical adipose hyperplasia has recently been reported as a unique 

complication of procedure and will likely be the focus of future investigations 
4. Magnetic Resonance Contouring or High Intensity Focused Electromagnetic (HIFEM) 

treatments 
a. While mechanism involves rapid muscle contractions, some studies have 

demonstrated a reduction of adipose tissue and/or skin tightening 
b. 4 to 6 30-minute sessions over 2-3 weeks  
c. Maintenance treatment every 3-6 months 

 
Table 21.2. Comparison of Treatment Types for Skin Tightening and Fat Reduction 

 
Treatment Type Skin Tightening Fat Reduction Typical Number of Treatments 
Radiofrequency - surface + + 5-6 
RF- Needle ++ ++ 3-5 
RF-Subdermal +++ ++ 1 
Ultrasound ++ ++ 1 
Laser - ablative + - 1 
Laser - nonablative - + 3-4 
Laser assisted liposuction ++ ++ 1 
Electromagnetic (HIFEM) + + 5-6 
Cryolipolysis - ++ variable 

 
 

Complications 
 
1. Limited complications exist with all of these treatments but typically are the result of 

heat: 
a. Burns 
b. Pigmentation changes 
c. Nerve injury (sensory or motor) 
d. Nodules and contour irregularities 
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Summary Points 
 
1. A myriad of treatment options exist for facial rejuvenation that can be specific for skin 

tightening, adipose reduction, or resurfacing 
2. A variety or non-surgical treatments are available for redness, pigmentation concerns 

and hair reduction 
3. Patient factors and physician factors may determine the choice of modality 
4. Some modalities are capable of producing more than 1 clinical result 
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Patient Case 
 

Patient with loss of neckline due to excess adipose tissue. 
 

 

Figure 21.1. Case Figure. 

Q1: What is the primary treatment modality that should be used in this patient? 
A1: Suction assisted Lipectomy 
 

Q2: What alternative treatments may be considered in a patient with this concern? 
A2: non-surgical fat reduction techniques, such as cryolipolysis, radiofrequency, 

ultrasound, or mesotherapy (injection). If the patient desires an enhanced result, consider laser 
assisted lipectomy or RFAL to enhance skin tightening. 
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Q3: What should be part of your counseling for this patient prior to any laser/energy treatments? 
A3: Patient expectations: degree of expected change, variable nature of results, potential 

future option/need to have invasive procedures if the non-invasive therapy does not yield 
satisfactory results 

Counsel patients about the concept of a bell curve and that projections or assumptions about 
potential results are based upon average response; the less invasive the procedure, the wider 
the bell curve tends to be and more variability in outcomes may occur. 

For most modalities, published patient satisfaction rates range from 70-98% [1-8] 
Potential complications include: burns, pigmentation changes, nerve injury (sensory or 

motor), nodules and contour irregularities 
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