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Signs of facial aging-for some a symbol of matu 

dom-signal the end of youth to others. Man h 

Egyptian times when cosmetics were used to e 

and oils and lotions protected the skin from the 

tology and plastic surgery, developing a treatment known as 

"chemexfoliation" or "chemical peel." Dermabrasion tech- 

niques were developed in the mid-1950s; more recently, state- 

of-the-art carbon dioxide (COz) medical lasers, which are 

either superpulsed or equipped with a computer-controlled 

device that delivers laser energy, have been used to resurface 

aging skin. 

As a prerequisite to developing an understanding of the 

treatment techniques available today-including chemexfolia-

tion, dermabrasion, chemabrasion, and laser resurfacing, as 

well as therapeutic and prophylactic applications-one must 

have a basic knowledge of the structure and function of the 

skin and the causes of aging skin. 

STRUCTURE AND WNCTlOlU OF THE SKlN 

Squamous epithelial cells-which form the epidermis (the 

outer layer of the skin) as stratified squamous epithelium--dif- 

ferentiate as they move from the basal layer (stratum germina- 

tivum) to the outermost layer (stratum corneum). They func- 

tion with lipids in a brick-and-mortar fashion, forming a phys- 

ical barrier to the external environment. Melanocytes, also 

found in the epidermis, produce melanin (pigment): Hyper- 

pigmentation is seen when melanocytes increase in numbers 

or activity. The dermis (the layer of skin directly under the 

epidermis) consists mostly of fibrous connective tissue, which 

AGs) that are formed by 

CAUSES OF AGING SKIN 

Two factors, in addition to genetics, cause the skin to a 

Inherent aging-consisting of the clinical, histological, 

physiological changes that occur with the passing of tim 

and actinic radiation, which causes photoaged skin. Inhere 

aging leads to a loss of elasticity, usually referred to as wrin-

kling; however, photoaged skin also displays a wrinkled 

appearance.' Chronological aging displays epidermal thinni 

and a relaxed (or flattened) dermallepidermal junction, whi 

protection afforded by the skin's pigmentation) decreas 

exposure to the sun. Decreases in collagen content, der 

thickness, vascularity, and the number and functionality 

fibroblasts not only delay wound healing, but contribute 

the appearance of aging as well.' 

TREATMENTAPPROACHES 

Chernexfoliiatfon 

solutions to the face, which lift away layers of wrinkled ski 
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Figure 1-The structure of the skin. 

Phenol was the chemical used as early as the 1880s by a young 

Scotch woman who was performing chemical peels.' The 

Medical Journal and Record of 1927 published possibly the earli- 

est American article on cosmetic phenol peels, which described 

two kinds of peels: light (for removing/lightening freckles) and 

deep (to reduce wrinkles and lines). In 1961, the Journal of the 

Florida Medical Association published the Baker-Gordon Phenol 

Peel formula for chemical peel-3 ml phenol, 2 ml tap water, 8 
drops of Septisol, and 3 drops of Croton oil-which has contin- 

ued to be accepted.' Croton oil (a skin irritant) and Septisol (a 

liquid soap) allow the phenol to penetrate the skin layers. 

Candidates for this treatment must be in good health and have 

fair, thin skin. They should also have moderate to severe photo 

damage with deep wrinkling, hyperpigmentation, and melasma. 

Because phenol has a bleaching effect on the skin, it should not 

be applied to dark-pigmented skin; moreover, those patients 

who have kidney, liver, or heart problems should not be 

exposed to phenol because it can be toxic to these organs. (In 

all cases, the potential for systemic absorption of phenol must 

be limited by applying it sparingly over a period of time). 

In the 1960s, trichloroacetic acid (TCA) peels use began to 

counteract the effects of moderate sun damage and wrinkling. 

TCA, used in concentrations of 25% to 50%, produces a medi- 

um peel (greater concentrations produce a deeper peel). Indi- 

cations for TCA peels are moderate actinic damage, pigment 

changes or severe actinic damagefor whom phenol is contra-

indicated. To soften deep wrinkles, which can be difficult to 

obliterate, several applications may need to be applied over 

time. 

In the late 1970s, Dr Scott discovered the efficacy of alpha 

hydroxy acids (AHAs) for softening fine wrinkles and treating 

the effects of light sun damage. AHAs, a group of naturally 

occurring fruit acids, can be used in low to high concentra- 

tions (25% to 70%) to produce superficial peels. Low-concen- 

tration treatments are used first, followed by higher-concen- 

trated ~ee ls .  The duration of treatment is increased before 

concentrations are increased. Theoretically, the most effective 

AHA is glocolic acid, which has the smallest molecular struc- 

ture, allowing it to easily penetrate the skin. Indications for 

this peel are people with thin skin, fair complexions, and fine 

facial wrinkling. Patients with dark, oily skin tend to develop 

hyperpigmentation and therefore need to be treated with 

lower concentrations until skin response is established.' 

Dem~ahsion 

Dermabrasion involves resurfacing the skin by removing the 

epidermis and middle dermis with sand paper (made of silica 

carbide); a wire brush; or a motorized, rapidly rotating hand- 



piece equipped with a variety of abra- 

sive attachments. Re-epithelialization 

and re-pigmentation then occur on the 

remaining skin surface, which contains 

the hair follicles, as well as the eccrine 

and sebaceous glands. When new colla- 

gen and epidermis replace the abraded 

skin, the skin's contour improves--even 

though the skin tightens only slightly. 

While deeper dermabrasion smooths 

deeper wrinkles, it also increases the 

risk of hypertrophic scarring, hypopig- 

mentation, and keloid formati~n.~ 

Dermabrasion was standardized in 

the mid-20th Century. Wire brush 

surgery began modem dermabrasion 

techniques; however, it is technically 

more challenging than other methods. 

Sand paper is used to augment chemi- 

cal peels by sanding fine lines.6 When 

using motorized handpieces-e~peciall~ 

dome- and pear-shaped handpieces with 

extra-coarse (90 to 100 grit) diamond 

surfaces-a significant amount of 

aerosolized particles are released into 

the air. The splatter shield should 

therefore always be used, and staff 

should wear surgical gowns, face 

shields/masks, and gloves. 

A group of physicians documented 

the histopathologic effects attributable 

to dermabrasion. Preoperative and post- 

operative clinical and histopathologic 

changes were compared in 12 patients 

with significantly photoaged facial skin. 

Comparisons involved matching pre- 

dermabrasion biopsies with postder- 

mabrasion biopsies, which were taken 

at 6-month to 8-year intervals. The 

physicians concluded that derrnabrasion 

improves the appearance of both natu- 

rally aged and photoaged skin, and 

additionally inhibits neoplasmic 

change.' 

Figure 2-Perilabial region before laser resurfacing. 

Figure 3-Perilabial region after laser resurfacing. 

Chemabrasion 

Chemabrasion (using both chemical peels and dermabrasion) increases skin turgor 

while blending the orbital pigmentation into the resurfaced cheek areas. Other stud- 

ies led to the conclusion that chemical peels and dermabrasion reduce the recur- 

rence of actinic keratoses and basal cell carcinomas. Additionally, chemabrasion 
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RESURFACING 

Overview 

In 1954, T.H. Maimon described the use of Ligh 

Many applications were found for the first cont 

gas laser developed in 1961.8 Continuous lasers 

wave of laser light with minimal power output 

given period of time. Surgeons can control the 

power output using a hand- or foot-switch, or a 

tronic control to operate shutters or gates withi 

Indications for laser resurfacing include rejuven 

or photoaged skin, and treatment of pigmented 

mented skin lesions, scars, and superficial or deep wrinkles. 

The Joule (J) is used to measure laser energy; power (P) is 

measured in Joules per second (sec); and, 1Jlsec is called a watt 

(W). If laser power is set at 10 W, energy is being delivered at a 

rate of 10 Jlsec. Therefore, during one second, tissue may 

ptentially absorb 10 J of energy and conduct absorbed energy 

to surrounding tissues? Continuous power delivery allows the 

tissue to desiccate (dehydrate) and carbonize (char)! 

A pulsed laser produces multiple high-intensity bursts of 

laser light, which build to peak intensity and then drop off 

quickly. Pulsing also allows 10 J of laser energy to be stored 

and released at selected times and intervals. During super- 

pulse, intervals are changed from 1second to .001 second, and 

10 J of energy are released in a power of 10,000 W. When 10J 
of energy are delivered in .001 second, minimal energy can be 

conducted to surrounding tissues! This circumstance results in 

protection against charring. 

The C0z laser-an invisible light spectrum laser-has 

been applied in various surgical specialties during the past 

three decades. When the laser is delivered through continu- 

ous, pulse, or superpulse modes, the infrared light is absorbed 

by cellular or extracelluIar water in the stratum comeum and 

upper epidermis. Thermal conduction can be contained with- 

in less than 100 micrometers (pm) of tissue when a pulse of 

less than 1 millisecond (msec) is fired, allowing the energy to 

penetrate only 20 pm into the tissue.I0 During light-absorp- 

tion, heat is produced, causing water in the tissue to boil, and 

any remaining tissue components are thus vaporized away in 
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Local or general anesthesia (along with IV sedation) is admin 

istered before performing laser resurfacing, which involves a 

large portion of the face. Washing the face with an antib 

a1 cleanser is sufficient preoperative preparation. Appropria 

laser precautions must be taken to protect the patient and staff. 

The laser is tested preoperatively by a qualified laser operator 

and adjusted to settings specified by the surgeon, who must be 

credentialed to use the laser. Preoperatively, the surgeon con- 

siders the following variables: the laser (spot diameter, energy- 

per-pulse, and power output) and, the patient (quality of the 

skin and general area to be resurfaced). The rate of delivery, 

which is controlled by the laser's power output, determines the 

speed at which the skin is resurfaced. Using a 3-millimeter 

handpiece, power settings between 250 and 500 milliJoules 

(mJ) per pulse are recommended, depending on thickness of 

skin and depth of ablati~n.".'~ If a power setting of less than 

200 mJ per pulse is used, the energy delivered to the tissue will 

prove insufficient to effect the evaporation process! 

The number of times the surgeon passes the laser over an 

area to be resurfaced is determined by the depth of ablation 

necessary to achieve the desired outcome. The first pass is us 

ally performed with a slight overlapping of the adjacent pulses 

and removes the epithelial layer; after completion, the debris is 

wiped away with saline-moistened gauze or cotton applicators. 

During the second pass, skin tightening becomes noticeable as 

the dermal layers shrink, and the collagen tightens with the 

contraction. 



I TaMe I--Comparison of Resurfacing Methods, Amount 
Complications 

I hyperpigmeri 
hypopigment 

I Laser resurfacing fine-deep wrinkling Minimal to moderate hyperpigmentation, I 
I 

- - 
prolonged erythema and scarin 

Table 2-Comparison of Published Studies on Laser Resurfacing I 

Lowe et at 100 6 months moderate to marked Transient erythema and 
hyperpigmentation I 

Fitzpatrick et al 11 1 1-12 months notable Transient erythema 
and p in f l ammat  ory '3 1 
hyperpigmentation 

Alster et al 259 24 week 90% improvement Erythema and 
postinflammatory 
hyperpigmentation I 

Waldorf et al 47 9.7 weeks 65,55, & 39% 
. . . 

Complications include hyperpigmentation, prolonged erythema, and scarring. 

Hyperpigmentation may be prevented by using sun screen, and erythema may be pre- 

vented by using topical steroids. Scarring, while possible, is ~nlikely.~ (See Table 1.) 

Results of laser resurfacing in the perilabial region are shown in Figures 2 and 3. In 

February 1997, David Larson, MD, Professor and Chairman of the Department of 

Plastic and Reconstructive Surgery at the Medical College of Wisconsin, explained that 

Figures 2 and 3 illustrate results typically achieved with laser resurfacing. Dr Larson 

believes laser resurfacing produces better results than dermabrasion or chemical peels. 

PUBLISHED STUDIES 

Published clinical studies document improvements after laser treatment for rhytids 

(facial wrinkles), as well as precancerous and benign pigmented and nonpigmented skin 

lesions." In a study by Lowe, Lask, and Griffin et al, 100 patients with varying degrees 

of photodamaged skin underwent treatment with the Ultrapulse Carbon Dioxide Laser. 

Selected patients were evaluated before and after treatment in order to determine the 

Ultrapulse Carbon D 
vides an effective me 

photodarnaged skin!' 

Fitzpatrick, Goldman, 

a1 conducted a study of the degree of 

clinical improvement achieved through 

laser resurfacing procedures. Four 

reviewers independently scored preop- 

erative and postoperative photographs 

using a nine-point clinical scoring sys- 

tem that was created to evaluate wrin- 

kling and photodamage: They noted a 

45% to 50% improvement in these 

areas, while documenting the minimal 

risks, which included erythema (lasting 

less than 90 days for the majority of 

patients) and hyperpigmentation in 

darker skinned patients (resolving in 8 
to 16 weeks with treatment). 

Hypopigmentation did not occur; how- 

ever, scarring-apparently related to 

the anatomic location and depth of 

treatment--occurred on the upper li 

of one patient; another patient expe 

enced an induration at the vermili 

border.1° 

Alster and Garg noted the follo 

in their study of 259 patients treat 

with laser resurfacing: 

A 90% improvement in 

al, periorbital, glabellar, 

head rhytids 
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A 24-week follow-up illustrated minimal side effects Chartier, RN, and Kathryn Scroeter, RN, MS, CNO 
When erythema developed, it averaged 10 weeks in Surgery at Froedtert Hospital. 

duration 

Hyperpigmentation (following inflammation) occurred REFERENCES 

in 33% of the patients and lasted for an average of 12 1. Kotler R. C h i c a l  Rejuvenution of the Face. 1st 

weeks.I0 Louis, Mo: Mosby Year-Book; 1992:2-33. 

Waldorf et a1 conducted a retrospective view of 47 patients 2. Bolognia J. Dermatologic and cosmetic conce 
within 9.7 weeks following the laser procedure. Results were bro- older woman. Clin Gerianic Med. 1993;9:20 
ken down for three facial areas: Average degree of improvement 3. Roenigk H. Treatment of the aging face. 
were approximately 65% for the periorbital skin; 55% for perio- 1995;13:245-261. 

ral skin; and 39% for glabellar skin. Erythema and edema were 4. Ryan F, La Fourcade C. Skin care, chemi 
reported in 100% of the cases, while 17% had hyperpigmenta- and skin rejuvenation. Phtic Surg NUTS. 199 

tion, 8.5% developed excessive milia; 6.4% suffered impetigo; 5. Orentreich N, Orentreich D. Derrnabrasio 

4.3% developed eczema; and, 4% experienced contact dermatitis Clin. 1995;13:313-327. 

as a reaction to Bacitracin ointment. (See Table 2.) 

A histological study documented skin changes in a small 

group of patients who were treated with a high-energy, short- 

pulse COT laser. Changes were compared with those achieved 

through standard chemexfoliation procedures. Cotton et a1 

concluded that the laser treatment produced morphologic 

changes similar to those produced by medium-depth chemical 

peels. Skin ablation was precise, blood loss did not occur, and 

the wound healing process was rapid. A subepidermal repair 

zone of fibrosis appeared to be responsible for improved clini- 

cal appearance following treatment." 

While the results of these studies are impressive, follow-up 

time (on average) was typically only 3 months or less, with 

the longest being 6 months. In many of the studies, it was 

noted that patients were continuing to improve, indicating 

that initial results would be enhanced with time-possibly 

because of collagen remodeling. Extensive research on corneal 

thermal injuries has shown that heat-induced collagen shrink- 

age occurs at 55' C to 60' C, and collagen fiber length may 

shrink by as much as two-thirds. During wound remodeling, 

new collagen formation occurs in the dermis of resurfaced skin 

and alters elastin fibers in the papillary dermis.I0 
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