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Indications for Laser Applications

Bogdan Allemann I, Goldberg DJ (eds): Basics in Dermatological Laser Applications.

Curr Probl Dermatol. Basel, Karger, 2011, vol 42, pp 147–152

Skin Tightening

Heather Woolery- Lloyda � Jenna N. Kammerb,c

aDepartment of Dermatology and Cutaneous Surgery and bCosmetic Medicine and Research Institute, 

University of Miami, Miami Beach, Fla., and cDrexel University College of Medicine, Philadelphia, Pa., USA

Abstract

Skin tightening describes the treatment of skin laxity via 

radiofrequency (RF), ultrasound, or light- based devices. 

Skin laxity on the face is manifested by progressive loss of 

skin elasticity, loosening of the connective tissue frame-

work, and deepening of skin folds. This results in promi-

nence of submandibular and submental tissues. Genetic 

factors (chronological aging) and extrinsic factors (ultra-

violet radiation) both contribute to skin laxity. There are 

many RF, ultrasound, and light- based devices directed at 

treating skin laxity. All of these devices target and heat the 

dermis to induce collagen contraction. Heating of the der-

mis causes collagen denaturation and immediate colla-

gen contraction in addition to long- term collagen remod-

eling. Via RF, light, or ultrasound, these skin tightening 

devices deliver heat to the dermis to create new collagen 

and induce skin tightening. This chapter will provide an 

overview of the various skin tightening devices.

Copyright © 2011 S. Karger AG, Basel

Skin laxity on the face is manifested by progress-

ive loss of skin elasticity, loosening of the connec-

tive tissue framework, and deepening of skin folds. 

This results in prominence of submandibular and 

submental tissues [1]. Skin laxity on the body oc-

curs with normal aging on the upper arms, thighs, 

and legs. Skin laxity on the body is also common-

ly observed after significant rapid weight loss. In 

addition, abdominal skin laxity can occur after 

pregnancy. Inherent genetic factors (chronologi-

cal aging) and extrinsic factors (ultraviolet radia-

tion) contribute to skin laxity. Unlike photoaging, 

skin laxity is a cosmetic complaint observed in all 

skin types.

There are many radiofrequency (RF)- , light- , 

and ultrasound- based devices directed at treating 

skin laxity. All of these devices are based on the 

notion that collagen contracts when heat is ap-

plied. Heating of the dermis causes collagen de-

naturation and immediate collagen contraction, 

in addition to long- term collagen remodeling [2, 

3]. Via RF, light, or ultrasound, these skin tight-

ening devices deliver heat to the dermis to create 

new collagen and induce skin tightening. Some of 

the available skin tightening devices on the mar-

ket are listed in table 1.

Patient Selection

Patient selection is very important in treating 

skin laxity. Older patients with excessive skin 

laxity are less likely to achieve the results that a 

younger patient with mild- to- moderate skin lax-

ity will achieve. Also, patients with significant 

fat underlying the loose skin are less likely to get 
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148 Woolery- Lloyd · Kammer

optimal results. Predictability of patient response 

to treatment has been a concern with skin tighten-

ing procedures. It is clear that the level of patient 

response can vary widely and be difficult to pre-

dict. Therefore, appropriate selection of patients 

and managing realistic patient expectations are 

fundamental considerations to ensure satisfac-

tion with results. It is important to note that it can 

take up to 6 months to achieve the best results and 

this aspect of skin tightening treatments should 

also be discussed with patients [4]. As with all cos-

metic procedures, management of patient expec-

tations is essential. Patients must realize that re-

sults can be noticeable, but often are subtle. Since 

the changes are gradual and the patient sees them-

selves every day, before and after pictures can be 

helpful.

Technologies

All skin tightening devices work via a similar 

mechanism. They all strive to deliver enough heat 

through ultrasound, RF, or light- based energy 

deep into the dermis, causing an initial contrac-

tion of the collagen fibers followed by dermal re-

modeling and in the end neocollagen synthesis. 

Several light- based, ultrasound, and RF devices 

have been introduced.

Laser Devices: CO2 and Er:YAG Lasers

Many studies have shown that treatments with 

ablative CO2 and Er- YAG lasers selectively heat 

dermal collagen, resulting in a dermal neocolla-

gen formation and tightening of the facial skin 

[5– 7]. However, the major disadvantage of abla-

tive treatment methods is epidermal damage, re-

sulting in a recuperation period of many weeks. 

Additionally, there are potential risks such as hy-

per-  or hypopigmentation, infections, and scar-

ring [5, 8, 9]. For this reason, non- ablative skin 

rejuvenation has become popular over the recent 

years.

Infrared Tightening

Infrared skin tightening utilizes infrared light to 

heat the dermis. One of the first infrared tighten-

ing devices introduced was the Titan (Cutera, Inc., 

Brisbane, Calif., USA). It utilizes a long pulse of 

infrared light with a spectrum of 1,100– 1,800 nm, 

with the greatest intensity in the range of 1,400– 

1,500 nm. The penetration depth is 1– 2 mm, 

which is best for targeting the reticular dermis 

[10]. Light is emitted in multisecond cycles in or-

der to sufficiently heat the dermis while providing 

appropriate cooling of the epidermis. Like other 

skin tightening devices, it is designed to thermally 

induce immediate collagen contraction, followed 

by the induction of collagen remodeling and the 

synthesis of new collagen. Water is the target 

chromophore which allows for uniform heating 

of the targeted area. The procedure causes mild-

 to- moderate discomfort and mild temporary ery-

thema. The epidermis is protected through con-

tact cooling with a sapphire tip. The procedure is 

associated with minimal downtime and is safe to 

use on all skin types. Two initial passes are per-

formed over the entire designated treatment area, 

Table 1. Skin tightening devices

Technology Device

Infrared light (1,100–1,800) Cutera (Titan)

Infrared light (850–1,350 nm) Palomar (Lux IR and 

Lux Deep IR)

Infrared light (800–1,400) Sciton (SkinTyte)

RF: monopolar Thermage 

(Theramcool)

RF: bipolar with vacuum Lumenis (Aluma)

RF: bipolar with optical energy Syneron (ReFirme)

RF: unipolar and bipolar Alma (Accent)

Ultrasound Ulthera P (Ulthera)
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Skin Tightening 149

with additional passes over areas of great concern. 

A series of 3– 4 treatments, 4– 6 weeks apart, are 

recommended for the best results. Although an 

immediate tightening effect is achieved, the full 

effect is observed 6 months after the last treat-

ment [11] (fig. 1, 2).

In an open- label trial in 21 Asian patients, 

skin tightening was observed in 86% of patients 

as measured by 3 independent physician observ-

ers. This improvement ranged from mild to ex-

cellent (mild 29%, moderate 38%, excellent 19%) 

[12]. Variable response rates with skin tighten-

ing technologies may be due to the patient se-

lection, energies used, and overall skin quality 

[13].

Another infrared device, the SkinTyte (Sciton, 

Inc., Palo Alto, Calif., USA) delivers infrared 

light in the range of 800– 1,400 nm. It utilizes 

uniform targeted deep dermal heating to achieve 

skin tightening. Continuous cooling of the epi-

dermis is achieved with thermoelectric sapphire 

plates.

The LuxIR and the LuxDeep IR (Palomar 

Medical Technologies, Inc., Burlington, Ma., 

USA) deliver infrared light in the range of 

850– 1,350. The LuxDeepIR Fractional Infrared 

Handpiece (Palomar Medical Technologies) uti-

lizes fractional infrared light and was designed to 

deliver infrared deep light extending up to 4 mm 

into the dermis and fat layer without damaging 

the epidermis. The LuxDeep IR Handpiece safe-

ly delivers more effective heat to greater depths, 

and offers longer pulse durations. The energy is 

delivered through a sapphire crystal with con-

tact cooling to prevent epidermal injury. Several 

treatments are required. Various clinical trials 

have demonstrated improvement in skin tight-

ening [14– 16].

Fig. 1. Baseline.

Fig. 2. After 3 treatments with an 

infrared tightening device.
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Radiofrequency Devices

Radiofrequency

RF devices heat, lift, and tighten dermal tis-

sue to treat skin laxity [17]. RF energy is an 

 alternating current that runs from the tip of 

an electrode to tissue that it contacts [13]. In 

contrast to  direct current, with alternating cur-

rent, the flow of electrons cycles back and forth 

at a  certain  frequency. The frequency of the 

 alternating  current in RF devices is typically 

0.3– 10 MHz [18]. These devices generate der-

mal heating,  denature collagen, and induce col-

lagen remodeling. Wound healing mechanisms 

trigger wound contraction, which enhances the 

appearance of mild to moderate skin laxity. RF 

devices are either monopolar (unipolar), bipo-

lar, or both.

Monopolar Radiofrequency

In monopolar RF systems, current flows from the 

electrode in contact with the treatment area to a 

grounding electrode on the skin at a distant site. 

The current flows from the electrode contact area 

through the body to the grounding pad. Most of 

the heat is generated just beneath the treating 

electrode. One of the first monopolar RF devic-

es ThermaCool (Thermage, Inc., Hayward, Calif., 

USA) was developed to specifically tighten deeper 

dermal structures without damaging the epider-

mis. The benefit of monopolar RF devices is that 

the current penetrates to the deeper layers of skin 

[18, 19]. RF treatments can be mild- to- moderately 

painful and patients may require some pain man-

agement [19].

The ThermaCool (Thermage) is a non-

 ablative monopolar RF device that heats the deep 

tissues utilizing a capacitive coupling membrane. 

The capacitive coupling causes volumetric tissue 

heating, allowing large amounts of energy to be 

distributed over a three- dimensional volume 

of dermal tissue. This device uses monopolar 

RF with a grounding pad placed on the patient 

to deliver heat deep in the dermis (volumetric 

deep dermal heating). In addition to the der-

mis,  monopolar RF energy delivers heat to the 

fibrous septae within the fat. A cryogen system 

 simultaneously cools the epidermis. Disposable 

single- use tips are available in different sizes to 

treat different body parts. Originally, high en-

ergies were delivered in 1– 2 passes to achieve 

clinical results. Later treatments evolved to uti-

lize lower energies with multiple passes to im-

prove tolerability. Fat necrosis, which had been 

originally described as a possible adverse effect, 

is now rare with the newer parameters [20]. 

Clinical studies show efficacy in treating skin 

laxity with monopolar RF in all skin types [3, 

21, 22].

Bipolar Radiofrequency

Bipolar RF devices use two electrodes posi-

tioned at fixed distances from each other, and 

both electrodes are in contact with the area be-

ing treated [11]. Alternating current enters the 

skin and passes only through the tissue between 

the two electrodes. In these devices, the penetra-

tion depth of the electrical current is approxi-

mately half the distance between the electrodes 

[18]. With bipolar systems the distribution of 

current can be controlled, but the depth of the 

treatment is less than that with monopolar RF. 

For this reason, many bipolar RF devices have 

been coupled with other modalities to address 

this issue.

Bipolar Radiofrequency: Vacuum- Assisted

The Aluma (Lumenis, Santa Clara, Calif., USA) 

uses its bipolar RF energy with an accompany-

ing vacuum apparatus, which allows energy to 

selectively target the deep dermis. With this sys-

tem there is little or no pain associated with the 

procedure, and it utilizes less energy because the 

vacuum brings the electrodes closer to the der-

mal tissue. The disposable treatment tip can be 

used for multiple treatment sessions. Clinical tri-

als have demonstrated safety and efficacy for skin 

tightening [19, 23].
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Skin Tightening 151

Combined Unipolar and Bipolar Radiofrequency

The Accent (Alma Lasers, Inc., Ft. Lauderdale, 

Fla., USA) RF system includes both a unipolar 

handpiece for volumetric deep heating and a bi-

polar handpiece for superficial heating of the der-

mis. One of the first studies demonstrated its ef-

fectiveness in reducing the appearance of cellulite 

and also confirmed its effect on tissue tightening 

[24]. Since then, a number of reports have veri-

fied its safety and efficacy in treating wrinkles and 

skin laxity [25, 26].

Combined Bipolar Radiofrequency and Optical 

Energy

The ReFirme (Syneron Medical Ltd., Yokneam, 

Israel) is a combined bipolar RF and optical en-

ergy device (700– 2,000 nm infrared light). The 

theory is that with these combined energy sourc-

es, less RF energy is necessary. A grounding plate 

is not required. The RF energy is more superfi-

cial and the cooling apparatus is in the handpiece. 

Clinical studies have demonstrated improve-

ment in skin laxity with this device [27, 28]. In 

one study, blinded evaluation of treated subjects 

revealed statistically significant improvements in 

the cheeks, jowls, and nasolabial folds [28].

Ultrasound Tightening

Intense ultrasound is an energy that can propa-

gate through tissue up to several millimeters. 

Ultrasound waves induce a vibration in the mol-

ecules of a target tissue during propagation, and 

the thermoviscous losses in the medium lead to 

tissue heating [29]. When the beam is directed to 

focus on the tissue at a certain depth, it produces 

thermal coagulative necrosis, leaving the superfi-

cial layers unaffected.

The Ulthera P (Ulthera, Mesa, Ariz., USA) ultra-

sound device utilizes intense focused ultrasound 

energy to achieve skin tightening. Epidermal in-

jury is minimized, and thermal energy is directed 

into the reticular dermis and subcutis, where im-

mediate tissue contraction and delayed remodel-

ing are believed to collectively cause tightening. It 

has been developed specifically for treating facial 

soft tissues and targeting the superficial muscu-

loaponeurotic system [30].

It is a micro- ablation device that non- invasively 

treats multiple layers of tissue. The device uses 

standard ultrasound to visualize the target layers 

of the sub- epidermis immediately before the ther-

apeutic level of focused ultrasonic energy is deliv-

ered. This gives the clinician the ability to visual-

ize and target the desired treatment level of the 

skin. The outer epidermal layer of skin is spared, 

while deeper treatment immediately triggers the 

body’s natural healing effect, resulting in a gradu-

al lifting and tightening of the face and neck. This 

procedure can be painful and typically requires 

pain management. Clinical studies have demon-

strated improvement in skin laxity in addition to 

brow elevation [31].

Conclusion

Non- invasive skin tightening is a highly sought 

after procedure and new devices in this arena con-

tinue to be developed. There are many commer-

cially available devices that have offered patients 

effective results without surgery. However, ultra-

sound, laser, and light- based devices do not de-

liver surgical results and patient selection is key. 

Furthermore, assessing of the action of tightening 

is difficult, as there is no standardized measure 

available. Photographic evaluations are sometimes 

helpful but can be challenging, as a minor change 

in position will alter the results. Additionally, it 

is difficult to measure if slight tightening occurs, 

especially if it occurs over a long period of time. 

There is a definite need for more blinded con-

trolled trials to assess these technologies more 

thoroughly. In addition it is still uncertain how 

long the results will last before maintenance ther-

apies are necessary. Further long- term clinical tri-

als are warranted to look into the skin tighten-

ing longevity with the current tightening devices 

available.
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